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– Avoided climate damages and the willingness to pay

– The Social Cost of Carbon, the Carbon Price and Transfers
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What is the Global North and South?

UNCTAD Minx and Lamb (2020) 
https://doi.org/10.1016/j.erss.2020.101429

The Brandt line of 1980 
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Projections of Economic Development – The SSPs

Dellink et al. (2017) 
https://www.sciencedirect.com/science/article/pii/S0959378015000837

Between country inequality WIthin country inequality
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Introduction: Do IPCC and IAMs ignore equity?

https://www.boell.de/de/2025/02/06/climate-justice-and-equitable-futures
Courtesy Setu Pelz (IIASA)
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UNFCCC considers interregional equity and intraregional poverty erradication

Commitments

UN Framework Convention on 
Climate Change 1992

Courtesy of Jiarui
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Modeling methods are frequently discussed

“IAMs could, in principle, support the evaluation of climate policies from the 
perspective of outcome fairness, to our knowledge [none] of them has been 
satisfactorily employed in this way. One of the possible obstacles to doing so lies 

in the mechanics of these models.”

 Harsh critique, strong statement

“What limits the current generation of IAMs most severely in that regard is their 
focus on maximizing the sum of regional utilities.”

 This statement is wrong; testimony of lack of expertise backed up by little 
knowledge of the relevant literature

Zebrowski, et al. (2022)
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Global Cap-and-Trade System

Uniform carbon-pricing
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Equity considerations are at the core of IAM analysis of climate policies

• Initial emission permit allocation is exogenous

• Market allocation is the efficient solution given permits 
are tradeable 
 global cap-and-trade system

Efficient solution

• Permit price is uniform across all regions

• Permit price independent from initial allocation

• Actual emissions independent from initial allocation

• Initial permit allocation is a purely distributional 
problem (Coase theorem)

• Distribution does not affect efficient solution …
… but permit trade implies huge implicit transfers

• This is based on the “Second Welfare Theorem”

• Uniform carbon tax eliminates permit trade; 
transfers are extra policy

Contraction and Convergence Allocation

Export

Import

Initial allocation Permit trade

Sharing
the cookie
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The value of the cake depends on technologies

• C-budget value = C price * C-budget
 Small value cake easier to negotiate

• Technology policies reduce the 
distributional conflict

• Innovation lowers carbon prices
 value of the cake declines

Lüken et al. (2011) 10.1016/j.enpol.2011.07.002

C-emissions
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Political economy and permit allocation

• Cake sharing implies zero-sum game

• Regions prefer different allocation schemes
 No consensus, no agreement

Lüken et al. (2011) 10.1016/j.enpol.2011.07.002
See also Leimbach et al. (2020) 10.1007/s10584-019-02469-8

Tax, no permit trade

Equal per-capita

Change of total consumption 
(incl. permit trade)

Equality

Capability

Responsibility

Courtesy Mark Dekker, PBL
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Political economy, technology and permit allocation

• Cake sharing implies zero-sum game

• Regions prefer different allocation schemes
 No consensus, no agreement

• Huge transfers are implied 
 For USA, JPN, EUR transfers exceed 
mitigation costs
 questions (fiscal) sovereignty

• For potential permit importers 
technology development is attractive
 reduced domestic mitigation costs
 devaluation of permits lowers import value

Lüken et al. (2011) 10.1016/j.enpol.2011.07.002
See also Leimbach et al. (2020) 10.1007/s10584-019-02469-8

Tax, no permit trade

Equal per-capita

Change of total consumption 
(incl. permit trade)
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What is driving the mitigation costs?

Decomposing the consumption losses of each region

Aboumahboub et al. (2014)
http://www.worldscientific.com/doi/abs/10.1142/S2010007814400028
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Mitigation costs and transfers – Are the differences ideosyncratic

Tavoni et al. 2015, http://www.nature.com/articles/nclimate2475

Regional mitigation costs 
(global avg. = 100)

Sovereignty

Equity and
Fairness

Cost
efficiency

Cap-and-trade + No transfer = unfair burden sharing
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Mitigation costs and transfers – Are the differences ideosyncratic

Tavoni et al. 2015, http://www.nature.com/articles/nclimate2475

Regional mitigation costs 
(global avg. = 100)

Sovereignty

Equity and
Fairness

Cost
efficiency

Cap-and-trade + fair burden sharing = transfers needed
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Mitigation costs before transfers – is the regional bias ideosyncratic

Tavoni et al. 2015, http://www.nature.com/articles/nclimate2475

Regional mitigation costs 
(global avg. = 100)

Sovereignty

Equity and
Fairness

Cost
efficiency
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From here on we leave the save waters
of uniform carbon pricing
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Methodology – REMIND-MAgPIE model

Energy-economy and land-use model

12 regions up-until 2100

Trade in goods, energy and food

All GHGs from all sources

SSP2 drivers applied

2020 fixed to NDC policies

Carbon tax starts 2025 growing at 5%/yr, flattens post-2050

Total budget 2016-2100 is 1300GtCO2

Effort indicator: equal relative income loss
2021-2100 discounted at 5% p.a.
Avoid regressive income effects
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Important notion

• From here onwards: no cap-and-trade any more

• Now: Emissions taxes with 
– domestic revenue recycling and 

– International transfers

• Emissions taxes can vary across regions
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Trilemma: Cost-efficiency, sovereignty and equity

Cost-efficiencyXX

SovereigntyXX

Equity/fairnessXX

Other Europe
EU+UK

NPV in USD(2005)



Nico Bauer, PRISMA Summer School
Utrecht, July 10, 2025
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Trilemma: Cost-efficiency, sovereignty and equity

Cost-efficiencyXX

SovereigntyXX
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Other Europe
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Results

The trade-off curve
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions

Transfers
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Efficiency-sovereignty trade-off and regional emissions

CO2 price differentiation
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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The nonlinearity results form economic market equilbrium
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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Efficiency-sovereignty trade-off and regional emissions
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Differentiated carbon prices lead to different speeds of the transition
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Intranational and International inequity and climate policy

Poverty eradication w/o climate policy Poverty eradication with climate policy
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Fairness in integrated scenarios – from sharing to baking the cake

• Basically, the carbon budget logic defines a zero-sum game

• Analytically, very appealing to apply our methodological arsenal and write papers 
on fair distribution and equity

• Practically, zero-sum games are difficult to negotiate, because …

• The carbon budget misses the motive that countries have to protect climate
 Approach here: Inclusion of willingness-to-pay to avoid climate warming

• Alternative approaches: issue linkage with SDGs, minimum safety and security 
standards, broader political arguments
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Computing the trade-off curve

1. Compress set of regional 
carbon prices

2. Shift set of carbon prices to
comply with global carbon
price using REMIND-MAgPIE
 mitigation costs

3. Compute transfers to fulfill
equal effort criterion

𝑝௥ = 𝑝෤௠௜௡  ௣෤ೝ

௣෤೘೔೙

ఈ

Compression function


