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ABSTRACT

If the United States is serious about addressing the climate change problem, it will 
have to put in place a range of policies that reduce its reliance on fossil fuels, with 
the ultimate goal of achieving a zero-carbon economy.  Whatever the mix of policies, 
putting a price on U.S. carbon pollution will be a necessary element.  This chapter 
offers suggestions for how to design a carbon tax as a centerpiece of a federal climate 
policy agenda.  Any carbon tax proposal should address economic concerns about 
trade competitiveness, as well as environmental concerns about whether the tax 
will reduce emissions sufficiently.  I discuss how border carbon adjustments could 
address the trade issue and how an Emissions Assurance Mechanism could address 
the environmental concerns. I also discuss other policies that will be necessary in 
addition to a carbon tax to move the United States toward a zero-carbon economy.  
Finally, I review the economic evidence on the macroeconomic impact of a carbon 
tax. The evidence demonstrates that a carbon tax need not adversely affect economic 
growth or job creation, but it will lead to significant changes in the composition of 
jobs in the economy. Modest amounts of revenue raised by the tax can be used to 
help with the transition to a new economy. 
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Introduction

The climate crisis is a global problem that requires country level policies.  These policies 
require significant short-term costs to obtain benefits that are not easily understood 
by the public.  The varying responses to the crisis by different political leaders indicate 
the importance of strong and steady leadership, guided by science and transparency.  
The current COVID-19 pandemic illustrates many of the politically difficult decisions 
that we must also confront with the climate crisis.  Given the highly infectious nature 
of the virus, it is a global problem with huge negative spillovers between countries. In 
this sense it is similar to the global climate challenge.

Confronting climate change effectively will require policies that the public can 
understand and rally behind.  One element that can build trust for a national policy 
to reduce our greenhouse gas (GHG) emissions is cost-effectiveness.  A policy is cost 
effective if it achieves a given environmental goal at minimum cost to society.  In 
addition, the policy should share the burden in an equitable fashion among members 
of society.  

In the United States, polling shows strong support for putting a price on our carbon 
pollution.  Fifty-nine percent of registered voters support a carbon fee with revenue 
returned to households through a carbon dividend, as proposed by the Climate 
Leadership Council, a bipartisan group led by prominent Republican and Democratic 
thought leaders.  An even higher percentage—69 percent—support a carbon tax with 
revenues used to lower other taxes.1 Climate policy continues, however, to be highly 
partisan.  Though overall 7 in 10 voters support a revenue-neutral carbon tax, support 
is not uniform across party affiliation. Only half (48 percent) of Republicans support 
such a policy, as compared to 87 percent of Democrats and 58 percent of Independents.  

Despite disagreement over the specifics of policy, most voters are concerned about 
climate change and support Congress taking action to develop clean, renewable 
energy sources.  A more recent poll shows stronger support for providing financial 
bailouts in response to the pandemic for the renewable energy industry (67 percent 
strongly or somewhat approve) than for oil and gas companies (49 percent strongly or 
somewhat approve).  Three-quarters of registered voters support prioritizing stimulus 
money for the clean energy industry rather than for the fossil fuel industry. 2

Any cost-effective set of policies to reduce U.S. GHG emissions should include putting 
a price on our carbon pollution.  A carbon tax is a straightforward way to do that.  But 
while a carbon tax is an essential part of any sensible, cost-effective solution, it is 
not a sufficient policy instrument for achieving the long-term policy goal of net-zero 

1 Polling results are from Leiserowitz et al. (2019). The poll was conducted in November of 2019.

2 Yale-George Mason-Nexus poll conducted in April 2020.
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carbon emissions.  We will also need smart regulation of emissions that are difficult 
to tax, policies to reduce barriers to the development of a national electricity grid 
better suited to higher shares of solar and wind generated electricity, and significantly 
more funding for research and development to bring online affordable, zero-carbon 
technologies.  This policy brief makes the case for a carbon tax, explains how best to 
design it, and discusses what other policies are needed (as well as those policies no 
longer needed) to move us toward a zero-carbon economy.

Section 1 addresses the key design issues for a carbon tax.  Section 2 describes what 
other policies should be kept or put in place at the national level.  Section 3 describes 
key efficiency and distributional impacts of a carbon tax.  

1. Carbon Tax

The centerpiece of any national policy to reduce our GHG emissions should be a 
carbon tax.  Pricing our carbon pollution—whether through a tax or cap-and-trade 
system—is a cost-effective way to reduce emissions.3  A carbon tax is a tax on fossil 
fuels and other sources of GHGs according to their emissions (measured in carbon 
dioxide equivalents).  Figure 1 shows U.S. emissions from various sources for 2017.

3 I make the case for a carbon tax rather than a cap-and-trade program in Metcalf (2019b). Either approach, however, 
would be more efficient than piecemeal regulation.

Figure 1: U.S. Greenhouse Gas Emissions: 2017

CARBON DIOXIDE:
NON-ENERGY COMBUSTION
METHANE

CARBON DIOXIDE:
FOSSIL FUEL COMBUSTION

NITROUS OXIDES
OTHER GASES

3%6%

10%

6%

76%

Source: U.S. Environmental Protection Agency (2019)



Harnessing the Power of Markets to Solve the Climate Problem    245

Three-quarters of U.S. GHG emissions are carbon dioxide emissions from the burning 
of fossil fuels for energy production.  Another 6 percent of emissions are carbon 
dioxide from other processes including petrochemical and cement production, 
among other things.  Methane emissions account for a further 10 percent of 
total emissions, and nitrous oxides another 6 percent.  A variety of other gases, 
including hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs), account for the 
remainder.  Focusing on the sectors producing emissions, energy is the dominant 
sector accounting for 85 percent of emissions (see Figure 2).  Agriculture is the 
next significant source (8 percent).  Emissions in this sector arise primarily from 
agricultural soil management practices and enteric fermentation.  

The bottom line is that a carbon tax is essentially a tax on energy-related fossil 
fuel emissions, which encompasses three-quarters of U.S. GHG emissions.  It is 
possible to include between 5 and 10 percent of remaining emissions in a carbon 
tax regime.  Other emissions (e.g., process emissions in cement and steel production 
and agricultural emissions) are more difficult to tax and may be more amenable 
to regulation.  Some emissions will be very difficult if not impossible to eliminate 
at reasonable cost.  Negative emission technologies (e.g., direct air capture and 
bioenergy with carbon capture and storage) may be cheaper than trying to eliminate 
all emissions.4  I next turn to key design features of a carbon tax.5 

4 Any emissions captured and permanently stored should not be taxed. Depending on the locus of taxation, these 
emissions can either be excluded from the tax base or a rebate of the tax paid at a previous stage of production can be 
provided to anyone engaging in approved capture-and-sequestration techniques.

5 This draws on, among other sources, Metcalf (2017).

Figure 2.  Emission Sources
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1.a. The Tax Base and Point of Taxation

Fossil fuels can be taxed at any point along the chain from extraction to 
consumption, as the carbon content of each fuel is essentially constant at each 
stage of the process.6 That provides flexibility for administering a carbon tax: the 
emissions can be taxed as they are created; at the point of consumption; or earlier in 
the production chain at a more convenient point.  Finished petroleum products, for 
example, could be taxed at the wholesale distribution point (the rack); since federal 
fuel excise taxes are collected at the wholesale rack, this would require very little 
additional administrative burden.7  Upon extraction, all coal is taxed to fund the 
Black Lung Program and Black Lung Disability Fund.   As with petroleum products, 
the carbon tax could piggy-back on this existing federal excise tax.8  Natural gas is 
currently not subject to federal excise taxation.  Elsewhere, I argue (Metcalf 2019c) 
that natural gas can most easily be taxed at the roughly 1,300 local distribution 
companies (for residential, commercial, and small industrial customers) and at 
larger users purchasing gas directly from the pipeline (for electric generating plants 
and larger industrial customers). 

Some other energy-related GHG emissions can be included in the tax base 
but emissions from coal, natural gas, petroleum extraction and distribution, 
petrochemical production, and other sources, which combined account for 7 percent 
of U.S. emissions are likely more amenable to regulation than taxation as discussed 
below.  Some industrial process emissions may also be amenable to taxation 
(especially HFCs and PFCs that substitute for ozone depleting substances) but other 
emissions are more likely amenable to regulation—as are agricultural emissions (8 
percent of total emissions).

1.b. The Tax Rate

Economic efficiency dictates that the tax rate would be set equal to the social 
marginal damages from emissions—the so-called Social Cost of Carbon (SCC).  This 
would include all damages, both domestic and international.9  The central estimate 

6 The carbon content of coal and oil varies by grade. The variation, however, is not large, and tax rates per unit of fuel 
could be established for broad categories of fuel.

7 Assuming finished petroleum products are taxed as opposed to the unrefined oil, the oil consumed at the refinery should 
also be subject to tax.

8 Exported coal is not subject to the Black Lung excise tax currently and presumably would not be subject to a carbon tax 
if the tax is imposed on emissions associated with domestic activity. Lignite is not subject to the federal excise tax but 
should be subject to the carbon tax.

9 For purposes of regulatory rulemaking, Gayer and Viscusi (2016), among others, have argued that the SCC should only 
take into account domestic damages “based on statutory guidance, administrative requirements for regulatory analysis, 
and standard practice of benefit-cost analysis” (p. 261). Whether their view is correct or not in the context of regulatory 
policy, I’d argue that it is irrelevant for purpose of setting a tax on our carbon pollution if our goal is to follow the 
Pigouvian efficiency prescription of setting the tax equal to the social marginal damages of pollution (Pigou 1920).
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of the SCC for 2020 from the last computations by the Obama Administration 
Interagency Working Group on Social Cost of Greenhouse Gases (2016) was $53 
per ton (in 2020 dollars).   This estimate comes from various runs of three leading 
integrated assessment models (IAMs).  As I describe in Metcalf (2020b), the estimates 
of the SCC from IAMs is highly sensitive in three key areas, each of which is subject 
to considerable uncertainty or disagreement:  climate sensitivity, the discount rate, 
and the magnitude of economic damages.  

Climate sensitivity refers to the relation between the stock of GHGs in the atmosphere 
and the global mean temperature increase.   Equilibrium climate sensitivity (ECS) 
measures the change in temperature from a base year (say 1900) due to a doubling 
of the stock of carbon dioxide in the atmosphere relative to that base year.  The 
Intergovernmental Panel on Climate Change provides a good summary of our 
understanding of this key parameter.  In its most recent Assessment Report (AR5, 
2013), it states that the ECS is “likely in the range 1.5°C to 4.5°C (high confidence), 
extremely unlikely less than 1°C (high confidence), and very unlikely greater than 6°C 
(medium confidence).”  The report also notes that no best estimate of ECS can be given 
“because of a lack of agreement on values across assessed lines of evidence and 
studies” (IPCC 2013, 16). This leaves what Weitzman (2015) describes as a “worrisome 
amount of probability in the upper tail of the probability distribution of climate 
sensitivity (i.e., above 4.5°C)” and complicates estimating the SCC.  

To illustrate the importance of this parameter, consider an estimate of the SCC for 
the year 2050 from the 2015 update to the Interagency Working Group’s estimates of 
the SCC.  William Nordhaus’s DICE Model, one of the three IAMs used by the Working 
Group, reports an SCC for a business-as-usual economic scenario ranging from $16 
per ton to $398 per ton.  The median estimate is $73, while 10 percent of the 10,000 
model run estimates exceed $130 per ton and 10 percent are less than $43 per ton.10   
This is a conservative range, as it only accounts for uncertainty about the value of 
the ECS and does not factor in uncertainty about damages or considerations of the 
appropriate discount rate.

The discount rate is also a key parameter given the long-lived nature of GHGs, and 
the fact that emissions today can cause damages hundreds of years into the future.  
Broadly speaking, the discount rate is typically chosen either by observing market 
rates and choosing a rate that reflects the appropriate time horizon and level of risk 
(a descriptive approach) or by applying the Ramsey growth model and its discount 

10 The 10,000 runs are from the DICE model’s estimate of the SCC in 2050 running the IMAGE economic scenario and 
assuming a 3 percent discount rate. Model run data were downloaded from https://obamawhitehouse.archives.gov/omb/
oira/social-cost-of-carbon on February 20, 2020.
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rate, which is a function of key underlying economic and ethical parameters, 
the latter reflecting how society should treat different generations in the welfare 
analysis (a prescriptive approach).  In general, the descriptive approach leads to 
higher discount rates than the prescriptive approach.  Nordhaus (2017) is a good 
example of the descriptive approach with a discount rate of 4.25 percent.  Stern 
(2007) is a good example of the prescriptive approach with a discount rate of 1.4 
percent.  This range of discount rates has a large effect on distant damages from 
climate change.  Damages of $1 million in 150 years have a present discounted value 
today of nearly $125,000 when discounted at 1.4 percent.  At 4.25 percent, the value 
of those damages is less than $2,000 today.  Again, there is no settled view on which 
approach is more appropriate.11 

The third area of uncertainty is damages.  In the DICE model, rising temperatures 
reduce GDP in a quadratic manner.  This approach is a shorthand for the complex 
impacts of warming on our economy (lower agricultural productivity, rising need 
for cooling to compensate for hotter summers, higher death rates from heat and 
diseases, etc.).  Modeling damages as quadratic suggests two questions:  (1) Is this 
an accurate approach and does it accurately capture all the non-economic climate 
impacts, such as loss of species, large-scale drought-driven migration, and other 
geopolitical risks, to name a few?; and (2) is it reasonable for low-probability, 
high-impact events arising from unexpectedly high increases in temperature (so-
called catastrophes)?  While economists are making great strides at measuring the 
damages from climate change (see, for example, Hsiang et al. (2017)), there is little 
agreement on how to model catastrophic damages in IAMs.  

Given these three areas of uncertainty, it may well be that in the end, IAMs will be 
instructive to the policy process of setting a carbon tax rate, but other factors will 
also be relevant for setting a tax rate.  Two approaches stand out: revenue targeting 
and emissions reduction targeting.

A revenue targeting approach would set a tax rate to hit a revenue target over a 10-
year budget window. A U.S. Department of the Treasury study projects that a carbon 
tax starting at $49 a metric ton in 2019 and rising at 2 percent (real) annually would 
raise $2.2 trillion in net revenue over the 10-year budget window (Horowitz et al. 
2017). This is net of reductions in other tax collections due to the carbon tax.  An 
emissions targeting approach sets a tax rate to achieve a given reduction in emissions 
over some timeframe. International climate negotiators have long focused on a 
global goal of reducing emissions by 80 percent relative to 2005 levels by 2050. The 
United States set this as an aspirational goal in its Intended Nationally Determined 

11 Recently, economists have suggested that a declining discount rate is more appropriate for situations where benefits and 
costs can extend far into the future (e.g., Arrow et al. (2014)). This suggests a way of bridging the gap between the two 
approaches.
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Contribution (INDC) made in 2015 as part of the international climate negotiations 
leading up to the Paris Agreement.  More recently, focus has been placed on net-
zero emissions by 2050.  Either goal will be challenging.   Economic and engineering 
analyses suggest that an 80 percent reduction by 2050 is possible, but would require 
significant advances in technology along with strong political will.

IAMs are well suited to provide tax rate profiles to achieve either a revenue or an 
emissions target.  Unlike the use of IAMs to calculate the SCC, modeling tax rate 
profiles to achieve a given revenue or emissions target does not involve issues of 
discounting, damages, or climate sensitivity.12

Many of the carbon tax proposals that were introduced in the 116th Congress have 
starting rates ranging (in most cases) between $25 and $50 per ton of carbon dioxide.  
The Bipartisan Climate Leadership Council’s carbon tax has an initial rate of $40 (in 
2017 dollars) which rises in real terms by 5 percent per year.  

1.c. Trade and Competitiveness

A carbon tax can be designed on a production or consumption basis.  A production-
based carbon tax levies a tax on all fossil fuels extracted in the United States, regardless 
of where they are consumed.  A consumption-based carbon tax levies the tax on carbon 
emissions associated with goods consumed in the United States, regardless of where 
they are produced.  It does this by taxing the carbon embedded in all imports and not 
taxing carbon embedded in exports (or rebating the tax on export-related carbon if 
paid at a previous stage of production).  A production-based carbon tax is easier to 
administer in that there is no need to measure emissions associated with imported, 
carbon-intensive goods.  It raises competitiveness concerns, however, since imports 
are not subject to carbon tax and the tax creates incentives to offshore production 
in carbon intensive manufacturing sectors to low (or no) carbon tax countries and 
import the manufactured goods.  In principle, a consumption-based carbon tax avoids 
this problem since a ton of steel (for example) will face the same tax on its embedded 
carbon whether it is produced in China, Korea, or Pittsburgh.

In practice, levying a carbon tax on a consumption basis is complicated.  Taxing 
fossil fuel imports (and rebating the tax on exports) is straightforward. Taxing the 
embedded carbon dioxide in imported goods and services, however, is more difficult.  
Fortunately, this is only an issue for a small share of imported goods.  Gray and 
Metcalf (2017) document that roughly 95 percent of the value of manufacturing 
shipments has very low carbon content. We need only concern ourselves with a 

12 For that matter, an IAM is not really necessary; all that is needed is a general equilibrium model of the economy with 
sufficient detail on the energy sector to track how fossil fuel use would change as the tax is imposed.
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handful of carbon-intensive intermediate and final goods.  Ideally, a U.S. carbon tax 
would tax this select group of carbon-intensive imports based on the actual carbon 
emissions associated with their production.  Kortum and Weisbach (2017) point out 
the fundamental difficulty of actually measuring marginal emissions for different 
goods imported from different countries.  

In previous work (Metcalf and Weisbach 2009), I have proposed levying a tax on select 
carbon-intensive imported goods based on the carbon content of like domestically 
produced goods.  The advantage of this approach is that it is much simpler to 
implement.  It also avoids any potential problem with its legality under World 
Trade Organization rules (Trachtman 2017).  The disadvantage is that it provides no 
incentive for firms to reduce emissions to avoid the U.S. tax.  This may not be a big 
problem for most carbon-intensive traded goods, since the bulk of those goods tend 
to be consumed domestically.  China, for example, exports roughly 6 percent of its 
steel production (with little of that going to the United States) and less than one-
tenth of 1 percent of its cement.13  Cicala, Hémous, and Olsen (2020) suggest setting 
a base tariff on select carbon-intensive imports from a country on the basis of the 
country’s average carbon intensity for that good, while allowing firms to pay a lower 
rate by certifying that their emissions are lower than the national average.  The base 
tariff is then recalculated (in subsequent periods) after excluding production and 
emissions from certifying firms.  Assuming only firms with below-average emission 
rates will certify, the base tariff rises over time, creating incentives for more firms to 
certify their emissions, thereby creating a virtuous cycle.14   

1.d. Targeting Emission Reduction

A carbon tax puts a price on carbon pollution and uses the power of the market 
to achieve emission reductions.  After all, demand curves slope down, so raising 
the price of fossil fuels will lead to lower consumption.  But not everyone trusts 
market participants to follow the rules of Econ 101.  At worst, taxing pollution 
could be construed as simply giving firms the right to pollute.15  Moreover, as noted 

13 Steel statistics from U.S. Department of Commerce (2020). Cement statistics from Statista and the U.S. Geological Survey, 
Mineral Commodities Survey.

14 An alternative approach is the Climate Club idea due to Nordhaus (2015). Countries that agree to a minimum price on 
their emissions (either through a tax or cap-and-trade system) would be members of the club. Imports to club member 
countries from non-club member countries would be subject to a small tariff (say, 2 percent of value). Nordhaus shows 
that this tariff—on all goods, not just carbon-intensive goods—would provide a significant incentive to join the club by 
pricing emissions. If all (or most) trading partners price emissions, the competitiveness concern goes away. It does require 
joint action by multiple countries, unlike border adjustments as described in the text. And it likely runs afoul of the WTO.

15 Sandel (1997) is perhaps best known for this objection, which he raised in the context of cap-and-trade programs: “[T]
urning pollution into a commodity to be bought and sold removes the moral stigma that is properly associated with it. If 
a company or a country is fined for spewing excessive pollutants into the air, the community conveys its judgment that 
the polluter has done something wrong. A fee, on the other hand, makes pollution just another cost of doing business, 
like wages, benefits and rent.”
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above, politicians tend to focus on targeted reductions, as illustrated by the Obama 
Administration’s commitment in its INDC to reduce emissions “by 26-28 percent 
below its 2005 level in 2025 and to make best efforts to reduce its emissions by 28%” 
and set an aspirational target of an 80 percent reduction by 2050.16  Increasingly, 
there is a political focus on achieving net-zero emissions by 2050.17  This all leads to 
an important question: how can we be sure that a carbon tax will achieve desired 
emission reductions?18 

One could argue that any target could be met with a carbon tax.  However, this would 
likely require frequent legislative updating of the tax rate to respond to changes in 
economic conditions and shifts in the cost curves for emission reduction.  Assuming 
the political momentum reaches the point that the U.S. Congress enacts a carbon tax, 
it would be unlikely to have the political appetite for frequent legislative revisions 
of the tax rate to ensure that long-run targets are met.  If Congress has only one 
opportunity to enact a carbon policy, it would be better to design a carbon tax that 
bakes in a design mechanism to achieve any desired emission-reduction goal. 

I propose such a mechanism in Metcalf (2020a) called an Emissions Assurance 
Mechanism (EAM).  Any carbon tax legislation will almost certainly be enacted 
with an initial tax rate and a default annual growth rate for that tax rate.  The 
Whitehouse-Schatz American Opportunity Carbon Fee Act of 2019 (S. 1128) sets an initial 
rate of $52 per ton and an annual growth rate of 6 percent over inflation.  The EAM 
sets a target emissions-reduction goal for a future year, say 15 years out.  The EAM 
then tracks emissions over that 15-year period relative to a benchmark emissions 
path.  If cumulative emissions exceed cumulative emissions along the benchmark 
path, the carbon tax rate grows at a higher annual rate of increase than the default 
growth rate.  If cumulative emissions are well below cumulative emissions along the 
benchmark, the tax rate is held constant in real terms.  Treasury, in conjunction with 
other government agencies, would update the tax rate based on emissions relative 
to the pathway.  At the end of the 15-year period, a process for setting a target for 
the subsequent 15-year period is set.  In effect, the EAM acts as a policy thermostat, 
with the tax rate growing more rapidly over time if emission reduction targets are 
not being met and growing more slowly if targets are being met or exceeded.  

16 Paris Agreement INDCs are available at https://www4.unfccc.int/sites/submissions/INDC/Submission%20Pages/
submissions.aspx.

17 See, for example, the Intergovernmental Panel on Climate Change (IPCC) (2018) special report on the impacts of global 
warming of 1.5° C. As another example, the U.S. House Committee on Energy and Commerce released a memo describing 
the Climate Leadership and Environmental Action for our Nation’s (CLEAN) Future Act which calls for net-zero 
emissions by 2050.

18 Economists would argue that this is the wrong question. Rather, they would point out that the socially optimal focus 
should be on setting the tax rate equal to the social marginal damages from pollution. But as I’ve argued above, at best 
we can only put an imprecise range on that number. Moreover, the politics are such that a focus on targeted emission 
reductions is simply unavoidable.
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While this mechanism does not guarantee the target will be achieved, it raises 
the probability that the target will be hit.  By allowing for a pause in escalation if 
cumulative emissions fall well below the target emissions pathway, the proposed 
program would have the necessary flexibility to respond to unexpected technological 
or economic shocks.   Any target set out in carbon tax legislation could be conditioned 
on OECD member countries also committing to this goal within a short time frame 
and the major non-OECD emitting countries committing to this goal within, say, a 
decade. This could be combined with the Nordhaus (2015) “climate club” idea for 
those countries not choosing to place substantive prices on their carbon pollution.

In simulations of this proposal with a 45 percent reduction from 2005 levels by 
2035, Hafstead and Williams (2020) provide results suggesting that the probability 
of hitting the target increases from 58 percent—assuming a 5 percent (real) annual 
carbon tax rate—to 69 percent when the EAM is included. Moreover, it reduces 
the probability of very high emissions and reduces the uncertainty of emissions 
(measured as the standard deviation in the simulation runs).  Including the higher 
escalator in carbon tax legislation should also help to reduce concerns about policy 
uncertainty that could undermine support for a carbon tax. Similarly, by allowing 
for a pause in escalation if cumulative emissions fall well below the target emissions 
pathway, the proposed program would have the necessary flexibility to respond to 
unexpected technological or economic shocks. 

The Climate Leadership Council has included an EAM as one of the key design 
elements in its carbon dividends plan.  So do a number of other carbon tax bills in 
one form or another that have been filed in the U.S. Congress (Metcalf 2020a).  

1.e. Use of Revenue

A carbon tax could collect significant amounts of revenue.  A 2017 U.S. Department 
of the Treasury study projected that a carbon tax starting at $49 a metric ton in 2019 
and rising at 2 percent (real) annually would raise $2.2 trillion in net revenue over the 
10-year budget window (Horowitz et al. 2017). This is net of reductions in other tax
collections due to the carbon tax.  Elsewhere (Metcalf 2019c; Metcalf 2019b) I have
argued that a carbon tax should be implemented in a revenue-neutral way, with tax
collections being returned to households either through other tax cuts or through
a carbon dividend along the lines of the one proposed by the Climate Leadership
Council.  Using revenues for tax cuts could increase the efficiency of the tax code,
while carbon dividends would be highly progressive.  Revenue neutrality ensures
that long-contentious partisan differences over the size of the federal budget should
not be allowed to affect the climate policy debate. A revenue-neutral carbon tax
reform disentangles these two issues and may ensure greater bipartisan support for
a carbon tax.  This, however, is a political decision beyond the scope of this chapter.



Harnessing the Power of Markets to Solve the Climate Problem    253

Two areas of potential revenue use are worth mentioning.  The first concerns 
transitional assistance to especially affected industries and workers.  Coal miners 
and coal mining communities are one such group.  Coal mining production and 
employment has fallen sharply since the early 1980s.  Employment has fallen by 
roughly two-thirds over that period, initially through productivity improvements 
and the shift from Eastern to Western coal mining, where coal production per 
worker is an order of magnitude greater given the ability in the West to use much 
more heavy equipment to remove coal in large surface mines.  Cheap natural gas 
due to the fracking revolution has accelerated the trend away from coal in electricity 
production and led to further employment losses.19  Coal mining still accounts for 
about 55,000 jobs as of mid-2020.  Morris, Kaufman, and Doshi (2020) point out that 
even a modest carbon price is likely to drive coal production to zero in many parts of 
the country.  The economic consequences for workers and for communities heavily 
reliant on coal-based tax revenue could be severe.   Some time-limited, transitional 
assistance for coal miners would be important and need not be very expensive.  
There are 27 coal mining-dependent counties—defined as counties with at least 8 
percent of its employment in the coal mining industry (Morris, Kaufman, and Doshi 
2020)—among the 3,000 counties in the United States.   The public finances of the 
local governments in these counties will be severely impacted by the loss of coal 
jobs; again, assistance to these communities need not be very expensive.20 

A second possible use of revenue would be to finance Green New Deal initiatives.  
While the Green New Deal is mainly aspirational and short on specifics, it is 
likely that any effort to operationalize the resolution will involve major green 
infrastructure spending (public transit, energy efficiency retrofits, etc.).  While it’s 
beyond the scope of this chapter to propose specific spending initiatives, one could 
argue that the current historically low interest rates for federal borrowing suggest 
borrowing for green capital spending would be fiscally prudent and repay dividends 
through future saved energy costs and a richer range of commuting and travel 
options for Americans, as opposed to using carbon tax revenues to fund Green New 
Deal initiatives.  

Whether green infrastructure should be funded out of a carbon tax or public 
borrowing is perhaps more a political and messaging issue than an economic one, 
but there is a certain logic to financing infrastructure with long-term bonds and 
reserving the carbon tax revenue for more direct consumer and business relief.

19 These trends are documented in Metcalf and Wang (2019) and Morris et al. (2020), among other places.

20 See Bartik (2020) for suggestions on improving local economic development assistance programs.
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1.f. State-Level Policies

California has a statewide cap-and-trade system.  Meanwhile the Regional Greenhouse 
Gas Inventory (RGGI) puts a price on emissions from electricity generation in the 
Northeast.  There is discussion about pricing transportation emissions in this region 
through the Transportation Climate Initiative (TCI).  How should a federal carbon 
tax interact with state-level carbon-pricing programs?  

One view is that having a state-level carbon tax alongside a federal carbon tax is 
double taxation and should be avoided.  Based on that view, state-level carbon-
pricing programs, whether a tax or cap and trade, should be preempted by a federal 
tax.  There is much to be said for having a uniform carbon price nationwide.  On the 
other hand, federal and state income tax systems have coexisted for decades, so 
there is no reason to assume we can’t have a similar relationship with federal and 
state carbon-pricing programs. It would simply mean that in states with a higher 
carbon tax, the ultimate price of carbon would be greater than in a state with a 
lower one, as is the case with variation in state income taxes.21  

The flaw in this argument is that state-level carbon-pricing programs are typically 
cap-and-trade programs rather than carbon taxes.  Implementing a carbon tax will 
drive down allowance prices in state or regional programs by the amount of the 
tax (assuming the programs don’t adjust their caps).  Allowance prices in these 
programs would go to zero, except for the fact that RGGI and the California cap-and-
trade system have floor prices on their allowances.  RGGI has implemented a floor 
price (called an Emissions Containment Reserve or ECR price) effective as of 2021.  
The price is $6 per ton.22 California’s floor price for 2020 is $16.68 per ton.23 

A cap-and-trade system operating at a floor price is effectively operating as a tax.  
But the decline in price could have an adverse revenue impact for the state.  This is 
unlikely to be a problem for RGGI given current allowance prices.  In its most recent 
auction (June 3, 2020), the clearing price for RGGI allowances was $5.75, well below 
the ECR floor price set for next year.  The story is a bit different for California.  The 
clearing price in its February 2020 auction was $17.87, just over one dollar above the 
floor.  The revenue impact is not trivial.  Had allowance prices cleared at the floor 

21 One might worry that states might compete for carbon-intensive businesses by lowering tax rates in a race to the 
bottom. The federal tax rate serves as a lower bound on the tax rate for businesses in any state. States would be free 
to raise the rate if they think a higher rate is desirable (perhaps through a mix of environmental concern and revenue 
considerations) but they would have to balance the higher rate against any state-to-state competitiveness concerns.

22 More precisely, up to 10 percent of allowances in the quarterly auction will be withheld from sale if the settlement price 
falls below $6 per ton. The reserve price rises at an annual rate of 7 percent. See the table of ECR prices at the RGGI 
website here.

23 Price from May 2020 Auction Notice.
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price, California would have collected $57 million less in revenue.24  Given this is 
one of four auctions held per year, that comes to over $225 million per year in lost 
revenue. Consideration should be given to transitional assistance to address lost 
state emissions revenues should the federal government enact a carbon tax. 

2. Other Policies

A carbon tax efficiently addresses the central problem of climate change that the 
social cost of burning fossil fuels exceeds the private, market cost.  It uses the power 
of markets to effect change by millions of households, businesses, and other energy 
consuming groups.  Although pricing our carbon pollution is a necessary element in 
a cost-effective climate policy, it is not a sufficient policy for a number of reasons. 
Other market failures (e.g., local pollution and pure research as a public good), the 
existence of GHG pollutants not amenable to taxation, and institutional barriers 
suggest the need for additional policies.   

2.a. Regulation of Untaxed Emissions

As noted above, not all emissions are amenable to taxation.  Some, however, may 
be amenable to regulation.  One example is methane emissions from oil and gas 
fields. Trying to measure and tax them is unrealistic; requiring technologies that 
reduce the leakage is more effective.  The Environmental Protection Agency under 
the Obama Administration had put rules in place requiring oil and gas companies 
to install equipment to detect methane leaks from wells, pipelines, and storage 
facilities.  Once detected, the companies were required to eliminate the leaks.  Under 
the Trump Administration, the Environmental Protection Agency (EPA) moved in 
August of 2019 to eliminate that regulation (Friedman and Davenport 2019).  Many 
emissions from agriculture and land use and some industrial process emissions are 
better suited to regulation than to taxation. While beyond the scope of this chapter, 
it would be useful to break down U.S. GHG emissions between those amenable to 
taxation and those more suitable to regulation or some other form of control.

2.b. Current Environmental Regulation of Greenhouse Gas Emissions

A 2007 Supreme Court decision allowed the EPA to regulate GHG emissions under 
the Clean Air Act if the Agency determines they endanger public health.  Following 
the Agency’s determination that they do indeed endanger public health in 2009, it 
began to promulgate regulations to lower GHG emissions, most notably through 

24 The sharp economic downturn has dampened demand for allowances. The May 2020 auction cleared at the floor price.
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its Clean Power Plan to reduce emissions from the power sector.  While the Trump 
Administration has moved to roll back those regulations, it is likely that the next 
Democratic administration will move once more to regulate GHGs under the Clean 
Air Act.  This suggests a possible political bargain: remove EPA authority over GHGs 
under the Clean Air Act in return for a carbon tax.

Although the idea of replacing an inefficient regulatory approach with an efficient 
pricing mechanism is appealing, the Clean Air Act has been a powerful tool for 
improving environmental quality in this country over the past half century. Simply 
giving up Clean Air Act oversight of carbon pollution is politically unacceptable to 
environmental groups, given the potential for Congress to pass a carbon tax today 
only to have a future Congress repeal the tax. The challenge is to construct a carbon 
tax that provides the assurances that we will meet environmental goals over the 
course of this century.  The Emissions Assurance Mechanism described above is one 
approach to ensure that the tax will lead to significantly lower emissions.

An additional policy approach would be to preserve the EPA’s regulatory authority 
over GHG emissions, but suspend any regulatory action for emissions covered by a 
carbon tax as long as demonstrable progress in reducing emissions is being made. 
This, of course, requires that we define “progress.” Progress could be defined as a 
reduction in emissions at least as great as would have occurred under regulation.  
Failure to hit the targeted emission reductions would automatically trigger 
resumption of the EPA’s regulatory process under the Clean Air Act (so-called 
regulatory snapback). An independent commission or advisory group established 
under law could oversee progress toward the emission reductions.  This also adds 
credibility to the EAM policy tool.  Regulatory snapback could also be triggered by 
Congressional changes to the tax rates in ways that weaken the carbon tax. 

2.c. Supporting Public Research and Development

The global transition to a zero-carbon economy will require new inventions and 
production processes. Research and development will be key to the successful 
diffusion of these technologies. Information and new knowledge are pure public 
goods that are underprovided in a market economy. A carbon tax should be 
complemented with a major increase in zero-carbon energy research to help develop 
cost-effective replacements for fossil fuels. 

2.d. Addressing Regulatory and Institutional Barriers

In addition, various regulatory and other institutional barriers impede the transition 
to a zero-carbon economy. Resistance by states to interstate transmission lines 
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passing through their state can limit the use of zero-carbon electricity (for example, 
wind from the Midwest and hydropower from Canada). The lack of clear legal and 
financial liability rules for carbon capture and sequestration will also impede the 
growth of this technology when and if it becomes cost-competitive. 

2.e. Providing Consistency in Regulatory Analysis

Cost-benefit analysis is an important element in the promulgation of federal 
regulations.  Two areas, in particular, stand out where federal rule making has 
been inconsistent across administrations.  The first is the calculation of damages 
from GHG emissions.  The Obama Administration first systematized the inclusion 
of damages from GHG emissions in regulatory analysis through the construction 
of a social cost of carbon by an Interagency Working Group in 2010.  The Trump 
Administration has undermined its use by focusing only on domestic damages in 
an arbitrary way and by applying a high discount rate based on a narrow reading of 
OMB Circular A4.  Similarly, it has developed inconsistent guidance on the treatment 
of co-benefits with an eye to reducing the benefits from proposed regulations to 
improve air quality as documented in Aldy et al. (2020).   It will be important that the 
next Administration provide more rigorous rule making procedures and guidance 
for regulations that either directly or indirectly affect GHG emissions.  The National 
Academies of Sciences (2017) report on measuring the social cost of carbon has 
valuable recommendations worth implementing and Aldy et al. (2020) has useful 
suggestions for the treatment of co-benefits in rule making.

2.f. Reforming Energy Provisions in the U.S. Tax Code

A carbon tax allows us to eliminate many energy-related tax breaks, starting with 
tax preferences for oil and gas production in the United States, which run counter 
to good environmental and climate policy (Metcalf 2018). Next, we can remove 
various investment and production tax credits for renewable energy projects. These 
tax preferences only make sense to support renewable energy investment and 
production if we cannot tax carbon pollution. The existing tax breaks are a way to 
level the playing field between carbon-polluting fuels and carbon-free fuels. If we 
cannot raise the cost of the polluting fuel, then the next best thing is to lower the 
cost of the nonpolluting fuel. But if we enact a carbon tax, a reasonable bargain is to 
eliminate all those tax preferences (both for fossil and renewable fuels), for a savings 
of roughly $10 billion a year.25 

25 This is the 10-year average (over 2020–2029) of the energy tax expenditures as reported in the President’s Fiscal Year 
2021 Budget Submission. A better measure would be the revenue impact of repeal of these provisions as historically 
would be reported in the Treasury Green Book. Such an estimate is not available. Metcalf (2018) points out that the tax 
expenditure measure underestimates the value of these tax preferences to the firms receiving them since the measure 
ignores the time value of money.
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3. Economic Assessment

3.a. Macroeconomic Impacts of a Carbon Tax

A major concern with environmental policy is its potentially negative impact on 
employment and economic growth.  There is less reason to be worried about such 
costs with a carbon tax, as compared to regulatory policy. Unlike regulatory policy, a 
carbon tax raises revenue that can be distributed back to businesses and households 
through tax cuts or household dividends.  The cost of a carbon tax is not the tax itself, 
but the cost of shifting away from fossil fuels and other sources of GHG emissions.  
Recent research suggests that the macroeconomic impacts of a small carbon tax are 
at worst only weakly negative, and could be weakly positive depending on how the 
revenue from the tax is recycled in the economy.  

Much of the evidence leading to this “no impact” result comes from analyses of British 
Columbia’s province-wide carbon tax.  British Columbia enacted a broad-based 
carbon tax in 2008 starting at $10 (Canadian; hereafter, C$) per metric ton of carbon 
dioxide and increasing by C$5 per year to its current C$40 (as of 2020), equivalent to 
US$28.26  The tax is a broad-based tax on the carbon emissions of all hydrocarbon 
fuels burned in the province. Given the existing federal and provincial taxes already 
in place, the carbon tax raised the overall excise tax on gasoline by roughly one-
fifth.  The tax collects over C$1 billion annually—over 5 percent of provincial tax 
collections—and all the revenue is returned to businesses and households through a 
combination of tax rate reductions, grants to businesses and households, and other 
business tax breaks as described in Metcalf (2019b).

 Yamazaki (2017) analyzed the employment impact of the British Columbia carbon 
tax and found a modest positive and statistically significant impact on employment, 
on the order of 0.75 percent. Not surprisingly, he found a significant shift away 
from jobs in carbon-intensive and trade-sensitive sectors to other sectors. Chemical 
manufacturing, for example, experienced the largest decline in employment, while 
health care had the largest increase.

Focusing on GDP, Metcalf (2019b) found no adverse GDP impact of the British 
Columbia carbon tax based on a statistical analysis of a panel of Canadian provinces 
over the time period 1990–2016. More recently, Metcalf and Stock (2020a) and 
Metcalf and Stock (2020b) investigated the employment and GDP growth impacts 

26 All currency conversions to U.S. dollars (C$1 = US$ 0.72) use exchange rates as of late May 2020. The tax is scheduled to 
increase by C$5 per year until it reaches C$50 per ton in 2021. In response to the COVID-19 pandemic, the province has 
frozen the rate at C$40 until further notice, as per https://www2.gov.bc.ca/gov/content/environment/climate-change/
planning-and-action/carbon-tax. In addition, it increased the climate action tax credit significantly.
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of European carbon taxes.  They focused on the 31 countries in Europe that are part 
of the EU Emission Trading System (ETS).  The ETS puts a carbon price on emissions 
from electricity generation and some carbon intensive industries.  Fifteen of those 
31 countries also impose carbon taxes on some portion of their remaining emissions.  
By focusing only on countries that are part of the ETS, Metcalf and Stock can identify 
growth impacts of the carbon tax separate from any impact of the EU ETS.  There 
is considerable variation in tax rates and coverage across the 15 countries with 
rates (in 2018), ranging from less than $1 a ton (Poland) to nearly $130 a ton.  They 
find a zero to modest positive impact on GDP and total employment growth rates.  
More importantly, they find no robust evidence of a negative effect of the tax on 
employment or GDP growth.  They also consider the impact of the taxes on emission 
reductions and find a cumulative reduction on the order of 13 to 14 percent for a 
carbon tax of $40 per ton.  They argue that this is likely to be a lower bound on 
reductions for a U.S. carbon tax, since European carbon taxes do not include in the 
tax base those sectors with the lowest marginal costs of carbon pollution abatement.

3.b. Distributional Impacts

A carbon tax is effectively an excise tax on energy consumption and, as such, is 
commonly viewed as a regressive tax since energy is a higher share of budgets for 
lower income households.27  The regressivity argument is wrong for a number of 
reasons.  The first and most significant issue is that it ignores the use of revenue. 
What matters is the distributional impact of a carbon tax reform, rather than the 
carbon tax in isolation. As Goulder et al. (2019) (and many others) have shown, the 
use of revenue can lead to a progressive, neutral, or regressive tax reform.  In fact, 
the Goulder et al. study finds that the carbon tax with revenue refund is proportional 
to progressive in all their scenarios.  The tax reform is progressive when revenue is 
used to finance payroll tax and personal income tax reductions as well as carbon 
dividends along the lines of the Climate Leadership Council’s proposal.  Even when 
revenue is used to finance cuts to the corporate income tax, the reform looks at 
worst proportional, but certainly not distinctly regressive. 

Contributing to the progressivity of a carbon tax is the impact of the tax on factor 
prices and other income sources. Goulder et al. (2019) show that, with a lump-sum 
rebate of the tax, the after-tax return to capital falls more than the after-tax wage 
in most instances.28  Given the concentration of wealth at the top of the income 

27 This section draws heavily on Metcalf (2019a). A tax is regressive (progressive) if the share of the tax in income falls 
(rises) with income.

28 Rausch, Metcalf, and Reilly (2011) also find that, on average, returns to capital fall more than wage rates. Their study 
allows for regional variation in wage responses to the carbon tax. The U.S. Treasury analysis by Horowitz et al. (2017) 
assumes changes in factor incomes that contribute to the tax’s progressivity.
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distribution, this source-side effect adds progressivity to the carbon tax.  Moreover, 
transfers are typically indexed against changes in the general price level; as a result, 
transfer recipients will be less burdened by the carbon tax’s impact on consumer 
prices. Since transfers are disproportionately received by lower income households, 
indexed transfers contributes toward greater progressivity.29  Together these source-
side impacts add considerable progressivity to a carbon tax that more than offsets 
any regressivity when simply focusing on changes in consumer prices (use side 
impacts).30 

Conclusion

A carbon tax is a necessary and key component of any cost-effective federal policy to 
limit U.S. GHG emissions.  A tax starting with a tax rate in the neighborhood of $50 per 
ton of carbon dioxide could raise roughly $200 billion annually.  That revenue could 
be returned to taxpayers through tax cuts or carbon dividends, after setting aside 
a modest portion of it for transitional assistance and federal clean energy research 
and development.  Meanwhile, federal borrowing at what are historically low interest 
rates could finance important green infrastructure improvements that would help 
businesses and households transition away from their reliance on fossil fuels.  

While a necessary part of any federal program to cut our carbon pollution, a carbon 
tax is not sufficient to move the United States significantly toward a zero-carbon 
economy.  Other policies will be needed to complement the tax, including policies to 
encourage greater amounts of zero-carbon research and development, regulations 
to reduce GHGs not easily included in a carbon tax, and various initiatives to reduce 
barriers to the transition away from fossil fuels toward zero-carbon fuels.  

A carbon tax can be designed to respond to two frequent criticisms: that it harms 
American competitiveness and that it will not guarantee we reduce emissions as 
much as is needed.  Border carbon adjustments can be included in a carbon tax to 
address the first issue.  An Emissions Assurance Mechanism can be built into the 
carbon tax legislation to address the second issue.  

29 Transfers have been analyzed by Rausch, Metcalf, and Reilly (2011), Fullerton, Heutal, and Metcalf (2011), Cronin, 
Fullerton, and Sexton (2019), and Goulder et al. (2019), among others.

30  An earlier literature focused on the fact that excise taxes (such as an excise tax on fuels) are biased toward regressivity 
when annual income is used to sort households. This has been pointed out by Poterba (1991), Hassett et al. (2009), and 
Mathur and Morris (2014), among others. Most of these studies find that a carbon tax is at worst mildly regressive and 
could, in fact, be progressive once lifetime income measures are used to sort households.
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