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Carbon Pricing: Essential But Insufficient
Introduction
With federal climate legislation once again part of the national conversation,
the role of carbon pricing continues to be a hot-button issue. 1 Some
bipartisan initiatives center on a federal carbon fee, 2 while the Green New
Deal resolution 3 introduced in the House is
silent on market mechanisms, reflecting
Key Takeaways
continuing policy debates among the
diverse groups engaged in the initiative.
1. Carbon pricing has a vital role to play in a
This issue brief explains how carbon
clean energy transition, but the invisible
pricing is necessary, and then argues that
hand of the market will not and should not
it is both practically and politically
be the primary driver.
insufficient for achieving a clean energy
transition.
2. Solely relying on market actors to make
critical choices about the character,
The challenge is not simply reducing a
structure, and distribution of energy would
single pollutant at the margins. To avoid
fail to achieve a coherent, effective, and
catastrophic climate impacts, a profound
equitable clean energy system.
transition to a clean energy economy and
away from a fossil-fuel dependent one is
3. A one-dimensional carbon price
necessary. Without a larger vision for a
optimizes carbon reductions but cannot
green transition, and without mechanisms
optimize the multi-dimensional features of a
for planning and coordination, a carbon
clean energy transition.
price, on its own, is likely to lead to
fragmented and potentially short-sighted
4. Uneven responses to a market signal
decisions that could fail to accomplish an
could fail to spur transformative change
effective, efficient, and fair transition.
across all emitting sectors.
Market prices cannot address the systemic
implications of relinquishing fossil fuels.
5. Relying too heavily on markets would
From a political perspective, carbon prices
undercut democratic governance by
look threatening, no matter how much
lessening the role of government institutions
their promoters tout the economic and
and the public in making key public policy
environmental benefits they could
decisions.
engender. Moreover, a price mechanism
puts private entities, not the public, in the
6. Policies and planning processes that
driver’s seat for change. As a practical
generate a vision for a reliable and equitable
matter, it is hard to properly calibrate a
clean energy transition are likely to be more
market-based system because we are
politically feasible than carbon prices alone.
politically unlikely to set prices high
enough to induce the necessary change
(nor should we), and both cap-and-trade
programs and carbon taxes are inherently uncertain.
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This is not to say that there is an “ideal” alternative; all policy options have
their strengths and weaknesses, and a mix of policy options are our best bet.
U.S. climate policy should include a carbon price that maintains a steady
background signal for innovation and that generates the revenue needed
for an equitable transition and increasingly urgent climate adaptation.
Overall, however, to the degree policymakers hope that a carbon price will
provide the primary impetus for needed change, it is important to recognize
that a carbon price should supplement the more deliberative and
coordinated mechanisms that will be essential to achieving a democratically
accountable, effective, and equitable transition.

A Few Words on Carbon Pricing
Carbon pricing can take a variety of forms. A carbon tax places a direct price
on carbon. In contrast, under a cap-and-trade program, the government sets
a long-term goal and interim yearly caps, and
then distributes emission allowances equal
Notwithstanding its limitations, carbon
to the cap. If the government distributes
pricing has a vital role to play. A carbon price
the allowances by means of an auction,
would help internalize the societal costs of
then the auction price establishes the
emitting carbon dioxide, incentivize
carbon price. If the government gives
reductions, and generate revenue to invest
away allowances, then allowance trading
in an equitable transition and prepare for
among regulated entities establishes the
climate impacts.
carbon price. Each type of program, tax
and cap-and-trade, can take a variety of
forms and operate pursuant to a wide range of parameters. Because this
essay focuses on carbon pricing writ large, I do not parse through the details
here.
Notwithstanding the limitations I articulate below, I want to make clear that
carbon pricing has a vital role to play. As pricing advocates have explained in
detail, 4 a carbon price would help internalize the societal costs of emitting
carbon dioxide and would create at least some ongoing incentive for
producers and consumers to reduce carbon consumption.
A carbon price, particularly a carbon fee or auctioned allowances in a capand-trade program, would also generate revenue that would help finance a
clean energy transition, finance climate adaptation, and, for disadvantaged
communities, help buffer higher costs and enable participation in a green
transition. Carbon pricing could also spur regulatory innovation, as
government entities consider how they can help their constituents – across
all sectors – better avoid the cost of carbon.
I pointedly exclude one frequently articulated advantage of market
mechanisms: their relative cost-effectiveness. 5 In the short term, market
mechanisms save costs by allowing entities facing high emission-reduction
costs to either pay the tax or, in a cap-and-trade program, buy allowances
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from lower-cost reducers. Collectively, then, reductions are done by those
who can do them most cheaply, lowering the cost of achieving a collective
goal. However, the downside to this dynamic is that it gives high-cost
reducers an out6 – and could reduce the incentive to invest now in a longterm, economy-wide green transition. That brings us to the limitations of
market mechanisms.

The Limitations of Market-Based Mechanisms
Markets Can Nudge, but They Can’t Plan
As noted, a carbon price is likely to have positive incentives: for example, a
price on carbon will dampen demand for high-carbon coal and make it less
likely to be dispatched in price-based electricity markets. Similarly, a carbon
price will increase the cost of transportation fuels, potentially increasing
demand for efficient transportation and reducing the amount people drive.
These incentives, while positive, will not necessarily lead to the most
efficient or effective path to a full-scale transition. For example, a modest
carbon price could lead to investments in
natural gas, locking in fossil fuels for decades
Relying on market actors to make critical
to come. While shifting from reliance on coal to
choices about the character, structure, and
natural gas would reduce carbon emissions in
distribution of energy would fail to achieve
the short-term, it could divert investments
a coherent, effective, and equitable clean
away from more sustainable alternatives. And,
energy system.
if we invest in natural gas now but then come
to terms with its harm in a decade or two, well
before the end of the power plants’ useful lives, having to decommission
plants early would lead to "stranded assets" and increase the overall cost of
transitioning. 7
Moreover, electricity sector investments require considerable coordination.
Building transmission for new renewable generators will require extensive
planning and coordination with multiple existing and potential generators
and, in many cases, interstate coordination. Distributed generation, like
rooftop solar, presents new challenges to utilities attempting to manage
grid reliability. If and when transportation ends up transitioning from
internal combustion to electricity, that will place new demands on the
electricity sector and require a nationwide investment in charging
infrastructure.
Thus, while a carbon price sends an important signal, it will not necessarily
lead to the investments, like renewable energy and associated
infrastructure, that are most essential to ultimate decarbonization. And a
market price will not generate the utility and cross-sector planning essential
to effectively develop and coordinate alternative resources.
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One-Dimensional Policy for a Multi-Dimensional Challenge
A carbon price is designed to optimize reductions in a single pollutant:
carbon – or, if designed to reduce greenhouse gases, in a single type of
emissions. However, given the ubiquitous nature of carbon – and other
greenhouse gas emissions – incentives to reduce carbon will have wideranging impacts on our energy and economic systems. Once the full range
of factors is considered, the best way to reduce greenhouse gas emissions
might not be the best way to transition to a green economy.
For example, if biofuels are considered carbon-neutral, a carbon price is
likely to incentivize biofuel production and combustion. 8 However, the
ultimate wisdom of transitioning from fossil fuels to biofuels depends on a
wide variety of factors, including the impact of biofuel development on food
production, fertilizer use, and ecological systems, as well as the impact of
biofuel combustion on air quality. This is not to pass judgment on the
ultimate role for biofuels; instead, the point is
A one-dimensional carbon price optimizes
that a carbon price creates incentives based
carbon reductions but cannot optimize the
solely on carbon emissions, without
multi-dimensional features of a clean energy
considering all of the other factors that could
transition.
determine the overall wisdom of biofuels as a
fossil fuel substitute.
Similarly, future pathways will have pervasive socioeconomic impacts that a
carbon price ignores. As fossil fuel use declines, the workers and regions that
depend on them will experience significant disruption. At the same time,
decarbonization options will create new opportunities in a greener
economy. A carbon price will incentivize the most cost-effective reduction
opportunities for regulated entities, like power generators and refineries,
but those opportunities will not necessarily foster wider socioeconomic
benefits and minimize socioeconomic harms. In other words, what is costeffective for affected industries will not necessarily be optimal in light of the
full range of costs and benefits flowing from decarbonization choices.
A carbon price optimizes only carbon reductions, and so misses the wide
range of other considerations relevant to a clean transition. A more coherent
approach would optimize costs and benefits by integrating environmental
and socioeconomic implications into the policymaking process.

Markets and Achieving a Pathway to a Clean Energy
Not surprisingly, consistent with our standard approach to pollution control,
most climate policy proposals focus on the goal of reducing greenhouse gas
emissions. While that is unquestionably the end game, confronting climate
change will require transformation in all emitting sectors. The goal, then, is
not just “reducing greenhouse gases,” but transitioning to a clean economy.
How we frame the goal affects our assessment of carbon pricing as a policy
mechanism.
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Carbon pricing does not dictate reductions; it lets regulated entities decide
whether to reduce emissions or, instead, pay a carbon tax or purchase
allowances or offsets. As a result, a carbon price does not ensure that change
is occurring to the degree and in the sectors necessary for a transition to
clean energy.
For example, in jurisdictions with comprehensive
Uneven responses to a market signal
cap-and-trade programs, entities in some sectors
could fail to spur transformative change
might make the majority of the reductions, and
across all emitting sectors.
entities in other sectors might disproportionately
purchase allowances. In that case, even assuming
the emissions cap is met, the allowance-purchasing sector would not be
progressing toward decarbonization.
This pattern may be playing out under California’s cap-and-trade program.
To date, most emissions reductions have occurred in the electricity and
transportation sectors, driven, at least in part, by an increasingly stringent
renewable portfolio standard, efficiency standards, and automobile sector
requirements (although transportation emissions have recently increased).
In contrast, industrial emissions have decreased quite modestly. 9 It is
possible that industry is purchasing allowances, allowances that are readily
available and inexpensive because the electricity and transportation sectors
require disproportionately fewer allowances due to direct emission
reduction requirements. As a consequence, the flexibility offered by a capand-trade program may be allowing industry to delay or avoid transitioning
to clean technology. There may be legitimate concerns about pressuring
industry, like the risk that expensive requirements would push industry outof-state, resulting in economic harm with no environmental benefit.
Nonetheless, an effective climate policy will need to take the measures
necessary to prompt change in all sectors, whether through carrots or sticks,
rather than accepting the status quo in certain sectors or industries.
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Figure 1: Trends in California greenhouse gas emissions

Source: California Air Resources Board, California Greenhouse Gas Emissions for
2000 to 2016 (July 2018).

Moreover, some cap-and-trade programs allow regulated entities to cover
their emissions with carbon offsets. 10 Assuming the validity and legitimacy
of the offset, a utility or industrial facility using offsets would be properly
accounting for its emissions, even if it did not directly reduce emissions.
From a global carbon perspective, it is immaterial whether the regulated
facility itself reduces its emissions or the offset-generating entity does so. In
either case, the immediate emissions cap can, at least theoretically, be met.
However, to the degree facilities, sectors, or nations rely on offsets, they are
relying on others to reduce emissions, not transitioning themselves.
Market’s Capacity to Manage Structural Change
Given utilities’ structural incentives, a carbon price could fail to incentivize
optimal results. For example, because most utilities depend on selling
electricity to bring in revenue, utilities have an incentive to focus primarily
on supply options, like low-carbon generation. They would be less likely to
promote energy efficiency and other mechanisms to reduce consumer
demand. A government role in requiring appliance and building efficiency,
as well as other innovative demand management mechanisms, 11 could be
necessary to counter utilities’ institutional preference for supply-side options
that maintain their revenue and business model.
And, going deeper, transitioning to clean electricity calls into question the
structure of existing utilities and their regulation. Renewable energy and
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energy efficiency create new opportunities and possibilities for the structure
of the electricity sector itself. 12 The existing system assumes centralized
fossil-fuel combustion. Decentralized renewable energy, whether rooftop
solar or community-based solar or wind generation, creates new
opportunities. The role of utilities in the future of electricity, as well as the
structure of utility regulation, 13 is contested and unclear. A carbon price, on
its own, cannot address these institutional and regulatory issues.
The Price is Right – or Not?
Carbon prices in existing carbon capCarbon prices in existing cap-and-trade
and-trade programs and carbon taxes
programs have not been strong enough to
have not been meaningless, but they
induce necessary innovation.
have not been strong enough to induce
necessary innovation. A recent
economic analysis suggests that the carbon prices needed to meet the
objectives of the Paris Agreement on Climate Change are in the range of $40
to $80 per ton of carbon dioxide by 2020, and $50 to $100 per ton by 2030. 14
Most existing carbon pricing programs have fallen far short of that level. The
European Union’s Emissions Trading System has historically had very low
prices, often under 10 euros (about $11) per ton, though prices increased
into the low 20 euros per ton in 2018 and 2019. 15 Despite efforts to tighten
allowance supply, allowance prices in the northeastern states’ cap-and-trade
program for electric utilities (the Regional Greenhouse Gas Initiative (RGGI)
have been well under $10 per ton. 16 As of February 2019, the auction price
for California allowances in its cap-and-trade program was just over $15 per
ton. 17 These prices are unlikely to induce the necessary level of
transformational innovation.
Canada’s carbon pricing mechanisms are more ambitious. As of April 1,
2019, all provinces must have a carbon pricing mechanism. Provinces with
preexisting mechanisms can continue their programs, while provinces
without their own pricing programs are subject to a federal tax on oil, coal,
and gas. 18 The New York Times reports that, in U.S. dollars, the current prices
range from $15 to $30 per ton ($15/ton under the federal tax), and the price
is expected to rise to $38/ton by 2022. 19
Ultimately, it is not clear that injecting the high prices needed to spark
innovation is politically feasible or desirable without substantial steps to
address their socioeconomic consequences. The Canadian taxes address this
concern by giving revenue back to residents and industries at risk of
international competition. Even so, high taxes face intense political pressure.
And, unless their impacts are addressed, they are regressive, affecting the
poor, who pay a disproportionate share of their income on energy, more
than the rich. Having a carbon price is important. But imposing an extreme
price and forcing change through that price would be a risky and brutal
mechanism for inducing the full measure of necessary change.
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Endemic Uncertainty
Both a carbon tax and cap-and-trade create systemic uncertainties. With a
carbon tax, on its own, only price is controlled, not emission reductions.
Policy analysts can do their best to model the impacts of differing tax levels,
but determining how a tax would affect actual emission levels will always be
guesswork, subject to the vagaries of cost curves and demand. Policymakers
could adjust the tax if it appears insufficient,
Carbon taxes generate uncertain carbon
but frequent adjustments would
reductions, and cap-and-trade programs
undermine the economic predictability
create uncertain carbon prices.
considered one of a carbon tax’s key
virtues.
A cap-and-trade program provides more certain emission reductions,
assuming the cap is met. But the transformative incentives created by the
program are uncertain. If economic growth is strong and demand is high,
then allowance demand and prices will be correspondingly high, creating
strong incentives for low-carbon choices. But if economic growth is weak or
decreasing, as was the case in the most recent recession, then emissions will
be lower, and the cap could be met with little transformational effort.
Of course, more systematic measures to achieve a clean energy transition,
including some level of planning for electricity, transportation, and land use
shifts, do not guarantee results; the history of environmental law is a mixed
bag, with great successes and its share of unmet goals. Nonetheless,
deliberative planning and specific implementation measures could provide
a structure for change that would be less uncertain than relying exclusively
on a tax or a cap and then crossing ones fingers that the hoped-for
transformation will occur.

Carbon Prices and the Political Process
Re-thinking Political Viability
For the last decade or two, some have considered market-based carbon
policies as the “sweet spot” for climate policy, since environmentalists get
emission reductions while industry gets an approach that is more flexible
and considered more cost-effective than other reduction strategies. But,
although some jurisdictions have been willing to adopt cap-and-trade
programs, market-based programs may be less, not more, politically
appealing than alternative mechanisms.
A carbon price is, after all, a “price.” And while supporters may tout some of
the ancillary benefits that accompany that price, like the promotion of
cleaner renewable energy or new employment opportunities, those benefits
stand behind the price tag; they are not front and center. In contrast, policies
that focus on a larger vision, or a planning process for generating a larger
vision, could be more politically appealing.
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California adopted its comprehensive global warming act by setting a goal
and then establishing a systematic planning process for achieving that goal.
The state’s multi-sector scoping plan integrates numerous laws and policies
that, together, are designed to meet the state’s multifaceted climate goals. 20
Although the state chose to include a cap-and-trade program as part of its
overall plan, the trading program supplements a wide range of policies,
including renewable energy requirements, energy efficiency programs,
transportation measures, and
Policies and planning processes that generate
agricultural measures. The cap-anda vision for a reliable and equitable clean
trade program has been one of the
energy transition are likely to be more
more controversial elements of the
politically feasible than carbon prices alone.
state’s plan, facing opposition from
environmental justice advocates as
well as industry. 21 The political success
of California’s climate policies have thus rested on a wide range of visionary
policies, not its cap-and-trade program.
Voters in Washington State have twice defeated carbon tax ballot measures,
despite provisions to return value to ratepayers and assist low-income
consumers. 22 In contrast, the legislature successfully passed a range of more
substantive climate policies, including a 100 percent renewable energy goal
and new standards for buildings and transportation. 23 In France, the
widespread “yellow vest” protests against the central government were
initially sparked by a national effort to impose a climate tax on gasoline. 24
Canada continues to move forward with an ambitious carbon tax, but the
program appears to be prompting a political backlash, with politicians who
supported the tax losing seats to those who oppose it. 25
In economies dependent on fossil fuels, a carbon price presents a vague and
threatening hit to standards of living, and a potentially devastating blow to
those who are most dependent, like truck drivers, farmers, long-distance
commuters, and others. Without carbon policies that provide a larger vision
that helps citizens perceive a better future, and without demonstrating how
those affected by the tax would cope, carbon prices, without more, are
politically challenging.
Who Decides? Private versus Public Decision-Making
One of the purported advantages of market-based mechanisms is that they
provide private entities with the flexibility and autonomy to make their own
emission-reduction decisions. Though nudged by a carbon price, and, in the
electricity context, subject to state utility commission oversight, 26 industries
can decide when and how to reduce emissions and when and how to make
new investments. Given industry and utility knowledge of their own
business operations and their capacity to innovate, that flexibility has
important policy advantages.
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At the same time, however, market mechanisms lessen the role of
government and citizens in decisions that will have enduring and
widespread impacts. Decarbonization will bring significant risks and
opportunities, as well as potential trade-offs, all on a scale that exceeds that
of the average business decision. Complete reliance on market mechanisms
that leave the key decisions to utilities, oil companies, auto companies, and
emerging renewable energy companies risks
short-changing deliberative debate and
Relying too heavily on markets would
accountability.
undercut democratic governance by
lessening the role of government institutions
The alternative to pure reliance on market
and the public in making key public policy
mechanisms is not rigid “command and
decisions.
control.” Policymakers can develop a portfolio
of approaches that achieve specific goals and
measures and push innovation in certain directions while still leaving room
for flexibility and innovation. Policymakers might choose to meet certain
specific goals, like greater reliance on distributed energy, and adopt specific
rules furthering that form, like interconnection rules, net metering rules, and
requirements or incentive programs for new buildings. 27 At the same time,
policymakers could couple narrowly tailored programs with more general
performance standards that encourage innovation, like requiring utilities to
meet renewable portfolio standards and electricity storage requirements.
Performance standards are more prescriptive than market mechanisms but
still allow considerable flexibility.
Of course, we live in a market economy and recognize that markets, not just
government institutions, can meet citizen preferences and needs. However,
too much is at stake to rely solely on industry – even highly regulated
industries like utilities – to make critical decisions about our clean energy
transition. While some flexibility and room for innovation should remain an
important component of transition policy, a role for public input – whether
in legislative or administrative forums – would be more likely to serve the
public interest than pure reliance on private actors in the marketplace.

Conclusion
Carbon pricing has a vital role to play in a clean energy transition. But the
invisible hand of the market will not and should not be the primary driver of
our transition to a clean energy economy. We face important choices about
the character, structure, and distribution of a new energy system. Our
options present a wide array of benefits and costs, and a wide array of
mechanisms for enhancing benefits and mitigating costs. Relying too
heavily on markets would sacrifice the democratic governance values of
public decision-making.
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Moreover, if we rely on markets to take care of the hard choices – and simply
sit back to see what happens – we run the risk that we will fail to develop a
coherent and effective system. The transition ahead will require significant
planning and coordination to develop transmission capacity and
infrastructure and to ensure the
Carbon pricing has a vital role to play in a clean
reliability and high-functioning systems
energy transition. But the invisible hand of the
we have come to expect. Moreover, a
market will not and should not be the primary
purely price-driven mechanism could
driver of our transition to a clean energy
be socially inequitable and, if set at the
economy.
necessary levels, politically infeasible.
Democratic and administrative processes
are not easy or fool-proof. But we cannot avoid the messy and contested
process of governance by expecting a carbon price to do the work for us.
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