DESIGN PRINCIPLES AND
REMAINING NEEDS FOR U.S.
FEDERAL CLIMATE POLICY

Emission Fees

BY PauL A. T. HicGINS

Largely overlooked by policy makers, emissions fees are the most direct option and a

potentially powerful tool for reducing greenhouse gas emissions.

ociety has three options for reducing the risks

associated with climate change. We could miti-

gate (i.e., reduce our greenhouse gas emissions)
and thereby reduce the amount that climate changes.
We could build our adaptive capacity (i.e., increase
our ability to cope with the climate changes that lie
ahead). We could geoengineer, or deliberately manip-
ulate, the Earth system in the hope of counteracting
the worst effects of our emissions (critically, without
triggering unintended and unpleasant side effects).
At the same time, research, observations, scientific
assessments, and technology development can sup-
port and enhance these three risk management tools
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by providing critical knowledge and understanding
to decision makers. Each broad policy category
encompasses a wide range of more specific policy
options and none is mutually exclusive—we could
use them together and in a wide range of different
combinations.

Among this range of options, incorporating a
price on greenhouse gas emissions is widely seen as
a key component to long-term strategies for reducing
emissions and the threat of climate change (Gupta
et al. 2007; Yang and Oppenheimer 2007). Adding a
price to greenhouse-gas-emitting activities encour-
ages both efficiency (fewer emissions from engaging
in the activity) and frugality (more sparing engage-
ment in the activity). This translates into an overall
reduction in emissions. Critically, efforts to increase
efficiency without increasing prices will likely fail
because they lower the cost of the polluting activity,
which thereby encourages more of it (Daly 2007).

In general, there are two market mechanisms for
adding a price to emissions: 1) cap and trade, which
sets a limit on the quantity of allowable emissions
but leaves emitters free to buy and sell permits so
that the cap is achieved at least cost (Chameides and
Oppenheimer 2007; Gupta et al. 2007; Stavins 2008);
and 2) emission fees, in which policy makers set the
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price sources must pay for every ton they emit (Gupta
etal. 2007; Metcalf 2007; Metcalf and Weisbach 2009;
Nordhaus 2007). Under cap and trade, the market
determines the price emitters pay. Under an emission
fee, the market determines the quantity of pollution
that results.

Hybrid approaches are also possible. The price
safety valve starts with a cap-and-trade structure but
includes an upper-price limit at which additional
permits are always available (Aldy et al. 2003; Jacoby
and Ellerman 2004; Holdren et al. 2004; Pizer 2002).
When permit prices reach this upper limit, the sys-
tem is like a fee because prices go no higher while
the quantity of emissions is unconstrained. Unlike
a fee, the price on emissions can go down under a
price safety valve, however. The climate safety valve,
in contrast, starts with a price on emissions but also
includes an upper limit on the quantity of climate
pollution (Higgins 2010, manuscript submitted to
Wea. Climate Soc.; Metcalf 2009). If the quantity of
emissions exceeds the upper limit, then the price of
emitting goes up. The approach can be implemented
by automatically increasing an emission fee if a
quantity target is exceeded. If the fee is set too low to
achieve the desired emissions reductions, then the
fee rises until it is high enough to achieve the desired
quantity limit. Alternatively, a climate safety valve
can be implemented with cap and trade by including
a price floor on emissions. In this case, the cap sets
the maximum level of emissions while the price floor
ensures a minimum price. Either form of the climate
safety valve achieves the maximum possible emission
reductions but also ensures the highest prices on
emissions (Higgins 2010, manuscript submitted to
Wea. Climate Soc.).

Cap-and-trade approaches have already re-
ceived enormous amounts of attention from policy
makers in the United States and throughout the
world—appropriately so, given cap and trade’s po-
tential effectiveness for climate change mitigation.
In contrast, emission fees often receive fairly cursory
dismissals in policy discussions despite their consid-
erable potential for reducing emissions. Therefore,
policy makers may be overlooking an important op-
tion for reducing the risks of climate change.

The American Meteorological Society (AMS)
recently held a workshop on emission fees (on which
this review article is partly based) in an effort to help
round out policy discussions of climate change miti-
gation and thereby help explore U.S. federal climate
policy options that have not yet received sufficient
attention (Higgins 2009). The resulting discussions
engaged a wide range of experts—including both
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proponents and opponents of emission fees—to delve
deeply into key policy nuances. Among our partici-
pants, we included researchers, policy makers, leaders
from the business and nongovernmental organiza-
tions (NGO) communities, and members of executive
branch agencies. This allowed a more comprehensive
exploration of emission fees’ potential as a tool for
climate change mitigation.

This broader review article, and the workshop
from which it was initiated, has three overarching
goals:

1) To increase understanding of what emission
fees are and how they could work as a tool for
mitigation. This includes a full exploration of
both their advantages and their disadvantages
(Table 1).

2) To identify the options and design principles
for federal policies that would allow the United
States to most effectively use emission fees for
mitigation.

3) To identify remaining policy issues and needs
that, if addressed, could help advance the use of
emission fees as a risk management strategy for
dealing with climate change.

ADVANTAGES OF EMISSION FEES. Emission
fees have strengths and weaknesses relative to 1)
nonmarket approaches to climate change mitigation,
such as command-and-control regulation; and 2) cap
and trade, the alternative market-based approach for
reducing emissions (Table 1).

A key advantage over command-and-control
regulation is that emission fees rely on the economic
efficiency of markets to ensure that a specific level
of expenditure (the price of emitting) leads to the
greatest possible reduction in emissions. This ap-
plies equally to cap and trade, which ensures that a
specific reduction in emissions occurs for the least
cost. As a result, either approach would be expected
to return the greatest environmental protection for
the least cost.

Emission fees, in their pure form, also offer
advantages relative to cap and trade (Gupta et al.
2007; Metcalf 2007; Nordhaus 2007). For example,
fees send a clear price signal to emitters, because the
price emitters must pay for their activities is explicitly
specified by policy makers at the outset. This means
that emitters can anticipate the costs that they will
tace when they pollute and adjust their decisions
accordingly, most notably with long-term capital
investment choices. A clear price signal also reduces
the difficulties that regulated utilities (and their
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TasLE |. Advantages and disadvantages of emission fees as a tool for climate change mitigation. Emission
fees are compared to command-and-control regulation and cap and trade, the alternative economically

efficient option for climate change mitigation.

Advantages

Disadvantages

* Economically efficient

* No emission ceiling

e Clear price signal
- transparent costs

- no price volatility

* Less mature policy discussion
- fewer proponents
- more remaining work

- less support internationally

* Minimal rent-seeking and gaming

* Could slow progress with cap and trade

* Low administrative burden (can use existing regulatory
structures)

* Fee exemptions weaken climate protection

* Relatively easy to deal with distributional consequences

* Difficult political framing (“It’s a tax!”)

* No emission floor (potential for larger emission reductions)

* Policy makers may face political pressure to lower the fee

regulators) face in passing legitimate production cost
increases to ratepayers.

The price emitters must pay is also a fairly direct
indicator of the burden associated with mitigating
climate change. This can promote international
cooperation, because all countries understand, at
least roughly, their own obligations and those of every
nation during negotiations. This limits any country’s
ability for gaming and eases efforts to deliberately
distribute mitigation burdens fairly. Of course, some
ambiguity in assessing relative burdens will remain
because existing energy taxes and a broad range of
subsidies must also be accounted for in measuring
every nation’s net fee. Even then, burdens from an
emission fee would not be felt equally among all
nations and peoples because the distribution of that
burden depends on differences in the availability of
suitable alternatives, disposable income among those
who pay the fee, and market factors determining who
pays. However, quantity targets reveal much less
about the costs a country will face for its mitigation
efforts. Instead, the level of effort required from each
nation remains almost entirely ambiguous at the time
target agreements must be reached.

This price transparency can also circumvent
misleading but effective rhetorical arguments for
blocking international negotiations and unilateral
action. Most notably, opponents of climate legisla-
tion in Congress often call for China to commit to
“comparable” efforts as a precondition for the United
States to take action. This makes intuitive sense but
comparing effort based on the quantity of each coun-
try’s emissions is highly misleading, because the two
countries have vastly different population sizes and
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levels of economic development. As a result, reducing
each nation’s emissions by a similar amount from
their historical levels—the rhetorical foil—would
actually require far greater effort from China than
the United States. A quantity target based on equal
per capita emissions, on the other hand, would re-
quire far greater efforts from the United States than
from China. In contrast, equal prices on emissions
generally translate into roughly equal levels of effort
to mitigate.

Emission fees also avoid unintended wealth
transfers among nations because each country
would likely collect and keep the revenue from any
fee. This enhances the long-term political feasibility
of climate change mitigation because international
payments create a strong disincentive to participa-
tion for the nations making them. Of course, wealth
transfers might be considered desirable for reason
of fairness or may be necessary for reaching inter-
national agreements. However, they could still be
selectively and explicitly included within any emis-
sion fee framework.

Although basic economic principles suggest that
adding a price on emissions would very likely bring
net economic benefits, such efforts would almost
certainly create winners and losers (Gupta et al. 2007).
These distributional consequences raise political and
fairness issues with any meaningful effort to reduce
greenhouse gas emissions. For example, in their most
basic forms, both cap and trade and emission fees are
regressive (i.e., take a larger fraction of disposable
income from consumers who earn less; Fig. 1) and
are borne disproportionately by heavy emitters and
their consumers. These distributional consequences
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are easiest to identify and deal with when costs are
transparent, because transparency allows targeted
measures that compensate those who face the greatest
compliance burden.

Fee-based approaches are also relatively easy to
administer with existing federal institutions (e.g.,
current emissions monitoring and reporting systems
and agencies such as the Internal Revenue Service).
Similarly, those who would pay the fee likely already
pay some energy-related charges (e.g., the gas tax).
This helps minimize the regulatory burdens and
transaction costs of efforts to mitigate climate change.
In contrast, cap and trade requires new infrastruc-
ture for permit distribution, collection, trading, and
oversight.

Emission fees may minimize the potential for rent-
seeking by sources—efforts to receive free handouts
from policy makers—because subsidies must be
revealed explicitly as either exemptions from the fee
or through the direct allocation of federal revenues.
Furthermore, emission fees do not enable market ma-
nipulation of consumer prices by emitters or specula-
tors because those prices are set by policy makers. The
allocation of permits within a cap-and-trade system,
in contrast, is more prone to rent-seeking, because
emitters’ efforts to garner a generous allocation of

Burden of Carbon Pricing

permits are more opaque to the public and easier
to justify, misleadingly, with apparently altruistic
arguments. Entities that control large numbers of
permits also have the potential to manipulate permit
availability or prices.

Emission fees offer considerable upside potential
for climate protection if mitigation proves easier than
anticipated (i.e., if the marginal costs of emissions
abatement are relatively low; Higgins 2010, manu-
script submitted to Wea. Climate Soc.). The reason
is that fees yield strong emissions reductions when
mitigation is cheap relative to the fee. As a result, fees
could lead to fast and deep emissions reductions. In
contrast, cap and trade simply yields cheaper permit
prices for emitters when reducing emissions is easy.
This is an important advantage of fees, because even
the most aggressive targets and timetables currently
feasible given political constraints may be insufficient
to avoid catastrophic climate effects (Fig. 2).

DISADVANTAGES OF EMISSION FEES.
Emission fees and cap and trade also have potential
disadvantages relative to command-and-control
regulation. These occur because 1) attaching a price
to emissions cannot address the full suite of market
failures that contribute to greenhouse gas pollution

and 2) considerations other than

economic efficiency (fairness, ethi-

40 cal values, etc.) may be more impor-

58 tant to society.
] Greenhouse gas emissions result,
0 in part, from as many as six market
g 25 : failures: 1) externalities, such as when
2 20 : the emitter does not pay all the costs
% 15 Eg:;b;:: e of their activities (e.g., the damages

% b P

g o O Grandfathered Permits from climate change); 2) split incen-
§ o I.. U.D tives, such as a landlord’s incentive
’ I I D to minimize capital investments at
90T i © ﬂ the expense of their tenants’ energy
os| 2 4 5 T 7 8 9 expenses; 3) imperfect information,
10 in which those who make choices

Income Group do not recognize all their options or
fully understand the implications
of those choices; 4) insufficient
competition (monopoly power), so
that consumers do not have full
access to low-emission options; 5)
immobile factors of production, that
is, existing capital stock makes emit-
ters less responsive to market signals
and commits them to less efficient
technologies; and 6) missing markets
for public goods, that is, the private

Fic. |I. The burden of carbon pricing across income groups (Metcalf
2007). A carbon price of $15 per ton CO, is regressive, in that it re-
quires a larger fraction of income from groups with lower income.
This regressivity can be eliminated for all but the first two income
groups if the revenues generated go toward reducing existing payroll
taxes (i.e., Social Security and Medicare). The two lowest income
groups have low payroll taxes, so they still lose a larger percentage
of their income. Note that lump-sum return would be strongly pro-
gressive (not shown). Grandfathering permits in a cap-and-trade
system reduces the percentage of income for all groups but maintains
regressivity with the two highest income groups receiving more than
they pay.
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sector simply cannot provide a
stable climate system as a good
or service.

Adding a price to emis-
sions directly addresses the
externality but is unable to
address completely the other
market failures that contribute
to excess emissions. Therefore,
including a price on emissions,
whether through fees or cap
and trade, may not fully reap
the potential economic gains
of mitigation. Note also that it
is effectively impossible to pre-
cisely determine the magnitude
of the externality (i.e., the soci-
etal damages of greenhouse gas
emissions). This means that the
fee policy makers impose will
necessarily be too high or too
low for maximizing economic
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FiG. 2. Plausible global emissions pathways (1990-2050) and the risk that
the atmospheric greenhouse gas concentrations that result will trigger
warming that exceeds 2°C (Baer et al. 2008). An increase of 2°C is well
outside the range that human civilization has experienced and is viewed
by many scientists as the upper limit for changes that could plausibly be
considered ‘“safe.” Note that a 50% reduction below 1990 emissions in
2050 on per capita basis would translate into roughly a 90% reduction for
the United States.

efficiency.

Even with overall economic
improvements, including a price on emissions will
create winners and losers relative to the status quo.
These distributional consequences create important
fairness concerns and political obstacles (although
the fairness concerns are arguably no more impor-
tant than those associated with the status quo). For
example, a simple fee (or cap-and-trade program)
would burden low-income emitters most heavily
(Fig. 1)—though less so over lifetime income than
annual income (Metcalf 2007). Policy design can
address these issues (as described below), but their
resolution goes beyond questions of economic ef-
ficiency and risk management to include subjective
value judgments about fairness. A second distribu-
tional problem arises because heavy emitters would
be disproportionately harmed by increasing prices
on greenhouse gas emissions if they are unable to
pass through costs to consumers or if heavy emitters
become competitively disadvantaged.

Furthermore, a broader range of ethical consid-
erations permeate policy decisions for dealing with
climate change. For example, the degree to which
we consider climate effects on cultural heritage, spe-
cies extinctions, and the role that humans play in
shaping the characteristics and functioning of the
Earth system all influence policy choices without
necessarily affecting market efficiency. Implicit in
the choice to use a market-based mechanism is that
economic efficiency is an overarching goal of the
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policy framework. This may, or may not, accurately
reflect societal values.

Emission fees also have disadvantages relative to
cap and trade. Most notably, fees yield uncertain levels
of climate change mitigation because the quantity of
emissions that results is determined by the market.
Therefore, there is no predetermined upper limit on
future greenhouse gas emissions for policies that rely
on emission fees alone. This constitutes a primary
concern among proponents of climate protection
(Chameides and Oppenheimer 2007; Doniger et al.
2006; Gupta et al. 2007).

Emission fees may face difficult political challenges
because 1) opponents frame them effectively as tax in-
creases and 2) price increases for emitting activities
are explicit at the time policy makers must take action
(i.e., when they enact legislation). In contrast, cap and
trade appears less prone to being called a tax, at least
in near-term political discussions, because price in-
creases are hidden at the outset. Longer-term political
viability is harder to assess because both mechanisms
would increase the price of emitting activities, which
may trigger higher prices for energy and transporta-
tion. Whether it is more politically viable to hide these
price increases and let them fluctuate over time (as
with cap and trade) or to explicitly prescribe them at
the outset may depend on political framing and the
trajectory of market-determined prices in a cap-and-
trade system.
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Although academic researchers have spent consid-
erable effort studying policy options that use emission
fees, policy makers have barely begun to develop and
vet such proposals. As a result, the approach is at an
immature state in the policy process. Furthermore,
emission fees have few proponents among leading
policy makers and little traction in current policy
discussions. Thus, implementing an emission fee may
take a considerable investment of time, energy, and
political capital relative to cap and trade.

Exemptions from a fee granted to individual emit-
ters weaken emission reductions and overall climate
protection because those sources have no incentive
to reduce their emissions and because such exemp-
tions could contribute to leakage—the shifting of
emissions among sources to those exempted from
the fee. In contrast, the free allocation of permits
in a cap-and-trade system (an analogous political
lubricant) provides a windfall profit to emitters at the
public’s expense but without decreasing the quantity
of climate change mitigation (Stavins 2008).

Finally, policy makers may face intense political
pressure to lower fees because the price of emissions
is explicit, whereas climate protection follows as a
consequence of that price. As a result, policy makers
may be more sensitive to emitters’ concerns than to
the need for climate protection. For cap and trade,
prices follow from the more explicit goal of protecting
climate. This emphasis on emissions reductions (with
price following) may provide greater political cover
for maintaining higher prices.

POLICY OPTIONS AND DESIGN PRINCI-
PLES. Options for policy makers to consider include
the initial amount of an emission fee and the rate that
it increases over time. Higher fees translate into larger
emission reductions but should trigger larger price
increases for energy and transportation. Likewise,
faster rates of increase offer more climate protection
but provide less time for emitters to adjust.

The fee can be collected at several points within
the economy. Upstream implementation involves
collecting fees from the first activity in the chain that
produces emissions (e.g., at oil wells, coal mines, or
point of entry for imports). Downstream implemen-
tation involves collecting fees at the point where the
emissions actually occur, such as at the tail pipe or
smoke stack. Fees can also be collected at points in
between, such as petroleum refineries. Collection
upstream generally helps ensure comprehensive
coverage of emission sources, reduces the adminis-
trative burden placed on regulators, and minimizes
transaction costs for sources. Refineries are a notable
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exception, however, because there are fewer of them
than either oil wells or tail pipes, which makes them
potentially more desirable point of regulation (i.e.,
where the fee is collected). The point where regulation
occurs likely does not affect who ultimately pays the
fee, because market forces generally determine the
relative burden borne by producers and consumers.

Similarly, policies can be more or less compre-
hensive with respect to the economic sectors that get
covered. An economy-wide scope that includes the
energy, transportation, manufacturing, and agricul-
tural sectors would ensure greater overall emissions
reductions and may help reduce compliance costs.
However, a more narrow scope of coverage might
allow policy makers to target specific economic sec-
tors to enhance political feasibility (e.g., by initially
excluding politically sensitive sectors) or to achieve
ancillary benefits (e.g., energy independence).

Of course, actual policy choices reflect a range of
objectives, tradeoffs, and value judgments. In this
discussion, we consider two related goals for climate
policy. The first goal is to identify those design op-
tions that can maximize the advantages of emission
fees and minimize their disadvantages. The second
goal is to seek measures that increase the political fea-
sibility of emission fees. A combination of these two
goals likely offers the best chance for creating policies
thatare 1) environmentally effective, 2) economically
beneficial, and 3) politically feasible.

Revenues generated from a fee could be used to
reduce unfavorable distributional consequences
(Fig. 1) or promote political support. For example,
using revenues to reduce existing taxes or to fund
lump-sum cash payments to citizens on a per capita
basis could increase the progressivity of emission fees
(Burtraw et al. 2009). Similarly, the disproportion-
ate effect that could fall on heavy emitters or their
consumers can be softened by directing some of
the revenue generated by the fee to hard-hit sectors.
However, care is needed to avoid overcompensation
that leads to windfall profits for emitters because it is
likely that less than 20 percent of revenues would fully
compensate those businesses that will be acutely hurt
by climate legislation (Burtraw et al. 2002).

Such measures would also likely create more favor-
able political framing for climate change mitigation in
general and emission fees in particular. At the same
time, framing that emphasizes potential economic,
national security, and environmental benefits associ-
ated with higher prices on emitting activities could
also increase political feasibility of the approach, as
could the use of revenues to promote research and
development of low-emission technologies.
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Measures to ensure an upper limit on the quantity
of emissions (i.e., quantity containment) may increase
the effectiveness of and support for emission fees
by ensuring a minimum level of climate protection.
Quantity containment can be achieved by updating
the level of the fee to account for emission targets and
timetables through either 1) policy maker-initiated
review or 2) automatic adjustments that are built into
legislation (Higgins 2010, manuscript submitted to
Wea. Climate Soc.; Metcalf 2009). Note, however,
that price certainty is sacrificed to some degree by
such measures.

Normal legislative procedures ensure that policy
maker-initiated review can occur anytime Congress
or the president chooses. However, additional provi-
sions could facilitate and speed the adjustment pro-
cess. For example, Congress could grant the president
fast-track authority to speed legislative review or
rest authority to adjust the fee with an independent
board (similar to the Federal Reserve Board) or a
presidential appointee [e.g., the administrator of the
Environmental Protection Agency (EPA)].

Alternatively, legislation could include automatic
updates that set an upper limit on the quantity of
emissions. If the quantity of emissions exceeds the
upper limit, then the price of emitting also goes up.
This would require: 1) identifying quantity targets
and a timetable for achieving them, 2) establishing
a fee schedule expected to achieve the targets, and
3) automatic fee increases if actual emissions exceed
the target. This would help establish a hard (or at
least harder) limit on the quantity of emissions while
maintaining many of the advantages inherent to the
carbon fees described earlier.

A fee system could include offsets or credits for
emissions reductions that occur elsewhere (e.g.,
carbon capture and sequestration, forestry projects,
and international mitigation efforts). Offsets have
several advantages, most notably, they can encourage
emission reductions outside of covered sectors and
reduce the costs of achieving a given level of climate
protection. However, the effectiveness of offsets can
be limited, because the accurate accounting of offsets
is extremely challenging (i.e., they may not be real
reductions) and because seemingly legitimate reduc-
tions may not last over time.

Policy options can also help encourage interna-
tional cooperation and protect the United States (and
other nations) from uncooperative countries (Metcalf
and Weisbach 2009). For example, we could include
border adjustments for imports and exports to try to
ensure that all goods, whether manufactured in the
United States or abroad, face similar costs for their
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greenhouse gas emissions. Alternatively, we could
tie the level of our fee, at least partly, to the actions
of other countries. For example, the fee could be
adjusted up (or down) automatically if international
cooperation is good (or bad). Both measures could
help reduce the political, economic, and rhetorical
obstacles to climate legislation while simultaneously
increasing climate protection by encouraging nations
to make strong efforts to mitigate.

Lastly, any approach will almost certainly require
midcourse corrections as we learn more about the
magnitude of climate effects and the economic
consequences of climate policy. Policies that facili-
tate midcourse corrections will likely have greater
long-term success than rigid policies that are in-
sensitive to new information. However, care will
be needed because too much flexibility may create
regulatory uncertainty, which could hinder long-
term capital investment decisions in low-emitting
technologies.

REMAINING POLICY NEEDS. Policy choices
have the best chance to benefit society if they are
grounded in the best available knowledge and
understanding. Unfortunately, major gaps in under-
standing remain between the scientific and policy
communities. For example, scientific understanding
of the climate system is vast but complex—spanning
numerous fields within the physical, natural, and
social sciences (Metz et al. 2007; Parry et al. 2007;
Solomon et al. 2007)—and so the seriousness of
risks we face from our emissions are often obscure
to nonexperts. As a result, climate policy choices will
almost certainly require policy makers to become
more informed about the risks that greenhouse gas
emissions pose to society.

Even with informed policy makers, challenges
will still arise because of the difficulty we face in
translating what we know, based on scientific and
economic understanding, into policy choices for
dealing with climate change (Schneider and Lane
2006). Scientists are often reluctant to engage fully
in policy discussions like these because doing so
requires moving beyond objectivity, the pursuit of
which is a principle tool of scientific advancement
(Higgins et al. 2006). However, without input on
policy choices from those experts who most under-
stand the implications of our emissions, a widening
gap develops between scientific research and soci-
ety’s ability to use it (CSPR Assessment Panel 2006).
Therefore, there is a great need for improvements in
translating existing knowledge into the societal deci-
sions about managing climate risks.
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Of course, policy choices depend on far more than
scientific understanding. Policy makers must account
for economic effects, distributional consequences,
ethical implications, and subjective values. Balancing
among these factors wisely with respect to emission
fees, or virtually any policy instrument, depends on
a thorough vetting of options by policy makers and
experts. To date, that has not occurred for emission
fees. Therefore, broader discussion among leading
policy makers of the emission fee approach will be
necessary.

Similarly, progress with policy often depends
on the individual efforts of key proponents from
within the policy community. At present, only a few
members of Congress have put forward emission fee
approaches, and none has demonstrated the level
of support needed to initiate broader consideration
among their colleagues. Although a strong case for
fees can be made, the approach will surely not prog-
ress unless leaders argue on behalf of them. Therefore,
there remains a need for policy makers who champion
the approach.

Policy makers also face difficult tradeoffs in
selecting an emission fee schedule for reducing
emissions. Higher fees and steeper increases over
time promote greater climate protection but likely
also imply more rapid price increases for energy and
transportation. Policy makers could be risk averse
with respect to either (or both). As a result, there
remains a need for efforts to resolve the risk manage-
ment choices that underlie the decision to set the level
of an emission fee and its rate of increase.

Finally, policy discussions must recognize that in-
corporating a price on emissions is both necessary and
insufficient for comprehensive management of climate
change risks. Without a price signal, other policy
options are unlikely to trigger the needed emission
reductions, because activities that result in emissions
will remain a low-cost option for emitters despite
causing potentially high-cost climate damages.

Even with a price on greenhouse gas emissions,
a broad family of solutions will likely be necessary.
Such a comprehensive risk management approach
would likely include additional efforts to mitigate
through regulation, increased research, develop-
ment, and deployment of new technologies, positive
incentives to encourage emissions reductions, and
education to raise public awareness (Gupta et al.
2007). Similarly, policies that increase our adaptive
capacity and that responsibly consider (and restrict)
geoengineering will be needed. As a result, there is
a great need to broaden and expand existing climate
policy discussions.
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