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Carbon tax rates involve many considerations

• Domestic

» Economic/fiscal/environmental/political/sectoral/regional 

» Co-benefits 

» Multiple objectives

» Short run/longer run

• International

» Achieve Paris NDC and subsequent UNFCCC commitments

» Policies of neighbors and competitors

» Other international agreements/tax treaties?

» Avoid border carbon adjustments?



2

Carbon tax rate design criteria

• Simple

• Consistent across sources and sectors

• Transparent

• Politically durable

• Environmentally effective

• Enforceable

• Predictable

• Allow for orderly updates
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• Need to balance predictability and adaptability.

» Predictability and credibility
– Easier adjustment for households and business
– More efficient turnover of capital (lower costs)
– Stable/predictable incentives to innovate
– Easier to project revenue
– Keep price politically feasible?

» Adaptability
– Maybe necessary to achieve specific emissions goal
– Respond to new information on climate science, economic 

& emissions outcomes, actions by other countries
– Adjust in light of new international agreements, new 

political priorities
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Greenhouse Gas Abatement Cost Curve

Reductions 
from Business 
as Usual

$/ton CO2 equiv

Marginal 
abatement cost

Area under curve = Total cost of abatement
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Carbon or GHG Tax:  
Firms/consumers reduce emissions up to point 
where it’s cheaper to pay the tax.

Reductions 
from Business 
as Usual

$/ton CO2 equiv

Marginal 
abatement cost

Ptax

Remaining 
Emissions

Tax revenue 
(a transfer, not a cost)

(GHG reduction as a result of the tax)

Area = total cost of abatement
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Closer to the scale of actual proposals…  
In early years, abatement is small relative to remaining 
emissions.

Reductions 
from Business 
as Usual

$/ton C equiv

Marginal 
abatement cost

Ptax

Remaining Emissions

Tax revenue

(GHG reduction 
as a result of 
the tax)

Total cost of abatement
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Cap-and-trade works much the same way as a tax, 
except you know the emissions, not the price.

Reductions 
from Business 
as Usual

$/ton CO2 equiv

Marginal 
abatement cost

Cap

Pallowances

Allowance Value

(GHG reduction as 
a result of the cap)

Total cost of abatement
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Carbon tax with uncertain abatement costs

Emissions 
uncertainty range

Reductions 
from Business 
as Usual

$/ton C equiv

Marginal 
abatement cost?

Ptax

Remaining Emissions

Tax revenue

(GHG reduction as a 
result of the tax are 
uncertain)

Tax revenue
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Carbon tax adjusted to hit 
specific emissions goal => uncertain revenue

Tax rate uncertainty 
range

Reductions 
from Business 
as Usual

$/ton C equiv

Ptax

Remaining Emissions(GHG reduction 
as a result of 
the tax)

Tax revenue?



• Some sectors will decarbonize much more slowly than others.

• Tax rate must rise in real terms to maintain abatement while 
economy grows.

• Investment occurs at expected prices, not statutory prices.

• Tax rate that is “too high” will result in less abatement.

• Tax rate that rises credibly and predictably will produce higher expected 
prices and greater abatement.

• Political and economic durability are key to strong market signals.

Considerations



• Start at an ambitious price and grow slowly in real terms

» If credible, incentivizes abatement more quickly; prevents investment 
in higher-carbon capital.

» Pattern of SCC trajectories

Trajectory options include:



How the US Government Monetizes the 
Benefits of GHG Mitigation

• Interagency Social Cost of Carbon Report 

» Applies to regulations of all kinds, from all federal agencies

» Criticized for many good reasons. It’s a hard problem.

» Debate on whether to use domestic or global benefits

*https://www.whitehouse.gov/sites/default/files/omb/inforeg/social_cost_of_carbon_for_ria_2013_update.pdf



• Start modestly and grow more quickly

» Allows more gradual adjustments and strands less capital.

» Relies on expectations and future policy to abate more ambitiously

• Different trajectories have different revenue profiles.

• Modeling can help…

Trajectory options, continued:



• Adopt a price path consistent with global cost-minimizing 
achievement of 2⁰ C (or below) = deep decarbonization

• Long term price paths very uncertain – depend on 
technology and economic growth a long time from now

» Also depend on assumptions about when and which countries adopt 
carbon price, which gases and sources are covered, and availability of 
key technologies.

• Nearer term:

Trajectory options, continued:
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• Carbon tax can lower revenue from other taxes

• Carbon tax can raise government costs

• In U.S. : Net revenue ≈ 75% gross revenue 

• Revenue neutrality ≠ Budget neutrality

» Some goals for revenue may best be achieved by spending 
rather than tax cuts.

» E.g., rebates to poor households; assistance for coal workers 
and communities

Gross vs. net revenue, “Neutrality”
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• More transparent and comparable level of efforts 
(on the margin)

• Straightforward compliance

• Agreement speaks directly to leakage and 
competitiveness concerns

• Don’t guarantee cumulative emissions outcomes –
needs to be updated

Note on price-based agreements
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• Any positive carbon price is infinitely more than 0.

• Get started as soon as possible.

• Credible price path strengthens expectations and 
market signal, all else equal.

• Plan on increasing the tax rate over time.

• Balance predictability, adaptability, and other 
design principles.

• Cooperate internationally.

Conclusion
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Options for further reading:

11 essential questions for 
designing a policy to price carbon

Adele Morris
Friday, July 8, 2016

https://www.brookings.edu/research/
11-essential-questions-

for-designing-a-policy-to-price-carbon/

https://www.brookings.edu/experts/adele-morris/
https://www.brookings.edu/research/11-essential-questions-
https://www.brookings.edu/research/11-essential-questions-
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https://www.brookings.edu/research/how-to-use-carbon-tax-revenues/
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Book

http://www.amazon.com/Im
plementing-Carbon-Tax-
Explorations-
Environmental/dp/11388253
60/ref=sr_1_1?ie=UTF8&qid
=1423668157&sr=8-
1&keywords=morris+parry+
williams

Book launch was April 22, 
2015 at AEI

http://www.amazon.com/Implementing-Carbon-Tax-Explorations-Environmental/dp/1138825360/ref=sr_1_1?ie=UTF8&qid=1423668157&sr=8-1&keywords=morris+parry+williams
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Policy 
Brief

http://www.c2es.org/docUp
loads/carbon-tax-broader-

us-fiscal-reform.pdf

http://www.c2es.org/docUploads/carbon-tax-broader-us-fiscal-reform.pdf


Five carbon tax swap 
studies: NTJ, March 2015 

• CARBON TAXES AND U.S. FISCAL REFORM,  
Warwick J. McKibbin, Adele C. Morris, Peter J. 
Wilcoxen, and Yiyong Cai

• CARBON TAXES AND FISCAL REFORM IN THE 
UNITED STATES, Dale W. Jorgenson, Richard J. 
Goettle, Mun S. Ho, and Peter J. Wilcoxen 

• ENVIRONMENTAL POLICY FOR FISCAL 
REFORM: CAN A CARBON TAX PLAY A ROLE? 
Sugandha D. Tuladhar, W. David Montgomery, 
and Noah Kaufman 

• CARBON TAXES, DEFICITS, AND ENERGY 
POLICY INTERACTIONS, Sebastian Rausch and 
John Reilly 

• THE INITIAL INCIDENCE OF A CARBON TAX 
ACROSS INCOME GROUPS, Roberton C. 
Williams III, Hal Gordon, Dallas Burtraw, Jared 
C. Carbone, and Richard D. Morgenstern



https://www.brookings.edu/wp-content/uploads/2016/08/global_20160818_pricing_carbon.pdf

Proposal for 
international 
carbon pricing 
consultations


