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Why Price Bounds?

 Given

 Partitioned environmental regulations

 Uncertainty over abatement cost and baseline emissions

 Imposing price/abatement bounds and holding the 
environmental target constant leads to

 State-dependent reallocation of permits

 Decrease of (expected) cost of abatement



Main Assumptions

1. Constant environmental target
 Adjusting target can lead to ex-post efficient outcome
 Roberts and Spence argument requires equalized 

marginal abatement cost

2. Existence of mechanism to implement and reallocate 
emission permits
 Mechanisms for permit rationing already exist in various 

systems (California emissions trading, market stability 
reserve)

3. Cost efficient regulation of non-ETS sectors
 Reallocation offers possibility to address existing cost-

inefficiencies



Addressing Existing Cost Inefficiencies 

Effort sharing decision allocates 
abatement to member states’ non-
ETS sectors

Sub-optimal allocation leads to 
price differences across non-ETS 
partitions
 Cost-inefficiency

Basic idea
Use reallocation to address these cost-inefficiencies

ETS price



Research Questions

Imposing a minimum price in an ETS system and 
reallocate permits to regions’ non-ETS sectors

1. What is the impact on aggregated and regional  
welfare?

2. Which rule to choose to re-allocated permits 
across  regions?

Specific example: European Emission Trading 
System



Theoretical Result

Increasing ETS permit price and re-allocating 
abatement to non-ETS sectors decreases total 
abatement cost if

1. ETS prices is below the weighted average of 
non-ETS carbon prices

2. Weights: Given by chosen re-distribution rule

Intuition for re-distribution rule
Re-distribute first to countries with higher non-ETS 
carbon price



Aggregated Welfare Impacts of Price Floor

Based on Computable General Equilibrium model for EU28 under 
EU-ETS partioning

Re-distribution rule
Re-distribution share based on effort sharing decision
 States with higher abatement burden receive higher amount 
of re-distributed permits



Tax interaction effects: Which taxes are relevant?

Tax interaction effects are main driver of efficiency 
gains

Refined oil taxes cause main interaction effect



Regional Welfare Effects of Optimal Price Floor

Regional welfare (y-axis) impacted by

 Increase in EU ETS price (exporters gain; x-axis)

 Savings in non-ETS abatement cost (bubble size)



Conclusions

Imposing a minimum price in an ETS system and reallocate permits to 
regions’ non-ETS sectors

1. What is the impact on aggregated and regional  welfare?

Reallocation can be used to address inefficiencies existing in effort 
sharing agreement
 Welfare increases in the aggregate and for most countries
 Tax-interaction effects in the non-ETS sectors are one of the 

main drivers for efficiency gains 

2. Which rule to choose to re-allocated permits across  regions?

Allocate permits to countries with highest carbon prices (usually 
the ones with highest non-ETS abatement burden)
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CGE model

Standard computable general equilibrium model for 
carbon abatement

EU28 and Rest of the World region

Based on GTAP9 data forward calibrated to 2020 using 
IMF GDP forecasts

Electricity, energy-intensive sectors, refined oil 
products, and air transport under EUETS

Non-ETS sectors include coal, natural gas, crude oil, 
water transport, and other transport

Emission targets are recalculated for 2020 business-
as-usual level



Forward Calibration and Emission Targets



Carbon Prices



Carbon Abatement Might Increase



Theoretical Results: Tax Interaction

Given pre-existing tax interaction effects (α) the total change in abatement cost 
is given as:



Winner and Losers



Results Sensitivity


