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The Bush climate-change plan is an important first step
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The plan commits the United States to an 18 percent reduction in emissions intensity
– the ratio of emissions to real GDP – by a decade from now. The main instruments
for achieving this reduction are tax credits to support the invention and adoption of
energy-saving technologies and promote expanded carbon dioxide absorption by
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forestry and agriculture. It also requires expanded record-keeping of greenhouse
gas emissions and urges voluntary reductions in emissions by the private sector.
In this policy brief I evaluate some key aspects of the Bush administration’s plan.
Many have criticized the plan’s emissions targets as being too modest. This is an
important issue, and I will deal with it below. However, an equally important issue
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is whether the mechanisms embodied in the plan – tax breaks toward carbon-reduc-
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ing and carbon-absorbing technologies – can be counted on to achieve greenhouse
gas reductions in a cost-effective manner. I will argue that, no matter what is selected as the target for reduced greenhouse gas emissions, the target could be achieved
at substantially lower cost through a different approach: one that combines tax incentives to encourage new technologies (as in the Bush plan) with "direct emissions

February 2002
For additional copies, please see SIEPR website at: http://SIEPR.stanford.edu

policies" (such as tradable carbon permits or carbon taxes) that raise the price of
carbon-based fuels.

Perhaps it is no surprise that the Bush administration

avoid much of the potential damage. In this scenario,

sions increasing by 10.2 percent over the next decade,

Importantly, the administration’s plan does not include

social cost. As a result, the demand for these fuels tends

that otherwise would become tax payments to the gov-

took an approach that employs the carrot (subsidies to

given the inertia in the climate system it would be

with an average annual growth rate of about 1 percent.

any policies that would raise the price of carbon-based

to exceed what would be economically most efficient.

ernment. Bovenberg and I find that a very modest

technologies) rather than the stick (quotas or taxes on

much more costly to avoid significant damages if ac-

In contrast, on the basis of projected benefits (avoided

fuels -- coal, oil, and natural gas. Combustion of these

emissions). The latter policies impose larger burdens on

tion were postponed for several decades rather than

damages) and costs, climate-economy models typically

fuels or their refined products leads to emissions of car-

Tax breaks to R&D confront the appropriability prob-

expected emissions -- suffices to prevent profits from

energy industries and face stiff political opposition.

begun today. Thus, there are risks from inaction as

call for smaller increases or actual reductions in emis-

bon dioxide, the principal greenhouse gas from human

lem by helping raise the private return. But they do not

falling in the fossil-supplying industries.

However, as I discuss below, it is possible to design

well as from action.

sions over the next decade. (The Kyoto Protocol would

sources. Although subsidies to low-carbon technologies

address the climate-externality problem. To deal with

have required the U.S. to reduce its emissions a decade

can help reduce emissions, raising the price of carbon-

the latter problem, one needs a policy that helps bring

Similarly, profits to fossil fuel suppliers could be main-

By introducing a climate plan, the Bush administration

from now to levels about 19 percent below the current

based fuels can contribute importantly as well. A policy

the prices of fossil fuels closer to social cost. Carbon

tained through a tradable permits program in which 10

implicitly regards the latter risk as more serious. This is

levels.) Another useful comparison is between emissions

simulation model that I built with my Stanford colleague

taxes and carbon permits can do this.

or 15 percent of the permits are given out free (or

consistent with results from economic studies, which

allowed under the Bush plan and those under "business

Stephen Schneider indicates that achieving a 10 percent

indicate that the risks from postponement justify initiat-

as usual," that is, no climate policy. Various forecasts

reduction in carbon dioxide emissions is ten times more

ing climate-policy action today – despite the possibility

(including the administration’s own estimates) indicate

costly when technology subsidies are employed alone,

that future information will show that such action was

that the plan allows emissions in 2012 to be over 95 per-

as compared with the situation where technology subsi-

unnecessary. In essence, these studies regard climate-

cent of what they would have been with no policy.

dies are combined with policies that raise the price of

"stick" policies in a way that can make them much more
attractive politically.

Risks from Action, Risks from Inaction
One of the most important attractions of the plan is its
very existence. In announcing a climate-change policy,
George W. Bush departed from the stance taken by his
father’s administration. Bush senior’s administration

carbon. The latter policies -- here termed "direct emis-

policy as insurance: It protects against the serious damages that would be suffered in the event that a particular

The administration’s targeted reduction for emissions in-

sions policies" – include a carbon tax and (possibly trad-

(possibly low-probability) "bad" scenario were to materi-

tensity is certainly less than what most climate-economy

able) permits that restrict the supply of fossil fuels.

alize. This is the scenario in which increased human-caused

models justify and appears modest from various perspec-

Although the Bush plan does not include such policies,

tainties about the links between increased concentrations

emissions of greenhouse gases yield very significant eco-

tives. While one might find fault with the magnitude of

it indicates that firms’ “early action” to reduce emissions

of greenhouse gases, changes in global temperature and

nomic and social damages.

the targeted reduction, the focus on emissions intensity,

would be credited against future emissions-reduction

as opposed to emissions levels, is a potential virtue. This

obligations if the government at some later point required

allows the emissions target to reflect the growth of the

emissions reductions through tradable permits or emis-

economy. Over a given time interval, the required emis-

sions caps.

refused to commit to climate-policy action, arguing that
such action would be premature in light of the uncer-

climate, and associated biophysical impacts and economic damages.

Are the Targets Stringent Enough?
Surely the uncertainties regarding the potential benefits

sions reduction is less severe if the economy grows fast
Although economists tend to agree on the value of cli-

during that interval, and more extensive if the economy

Why are direct emissions policies crucial for cost-effec-

out the possibility that taking action now will yield little

mate-policy as insurance, there are substantial disagree-

grows slowly. Although one is ultimately concerned

tiveness? The reason is that the problem of climate

or no payoff in the form of reduced future damages.

ments about the stringency of the policy -- how much

about the level of emissions, there is some logic to let-

change stems from two important market failures, and

ting the target levels adjust to rates of economic growth.

two policy instruments are required to deal with them

insurance to buy. The Bush plan calls for 18 percent

climate scientists now believe) the connection between

reduction in emissions intensity -- emissions divided by

changes in greenhouse gas concentrations and climate

real GDP -- over the next decade. Since GDP is ex-

change turned out to be quite weak. In this case, future
climate patterns -- whether benign or sinister – would

pected to rise over the decade, the required reduction in

Apart from the targets, another key feature of the

would be little benefit from policies to reduce such emis-

The actual requirement in emissions reduction depends
on the rate of GDP growth. The average annual growth

sions. At the same time, however, there are risks to post-

rate of GDP over the decade of the nineties was 3.2 per-

poning action. Future scientific evidence could confirm

cent. The administration’s illustrations of its climate-

that changes in greenhouse gas concentrations would

policy plan focus on the case where GDP grows at 3

cause substantial climate-change and related damages,

percent annually. If, on average, GDP grows at that rate,

and that reductions in anthropogenic emissions could

the intensity target would be satisfied with actual emis-

search and development. Because private firms are unable to appropriate all of the knowledge associated with

emissions is considerably less.

be largely independent of changes in anthropogenic (human-generated) emissions of greenhouse gases, and there

effectively. One market failure is associated with re-

Are the Mechanisms Reasonable?

administration’s climate plan is the type of mechanism
for achieving them. As mentioned, the key instruments
for achieving reductions in the Bush plan are various
subsidies – to low-carbon energy technologies (including solar power), to efforts to improve methane capture
from mines and pipelines, or to land-use changes that
expand carbon absorption by forestry and agriculture.

"grandfathered") instead of auctioned. Like the car-

Overcoming Political Barriers to Direct Emissions Policies

their expenditures on R&D, the private return (on average) tends to fall short of the social return. Firms thus
tend to engage in less R&D than what would maximize
social net benefits. The other market failure reflects the
external costs from carbon dioxide emissions. The various climate-related damages associated with the combustion of fossil fuels are not generally incorporated in
the price of these fuels. The market price is below

bon tax, the permits policy causes the price of fossil
fuels to rise – in this case because it constrains the out-

Clearly, direct emissions policies currently face considerable political opposition. In their usual form, they
impose significant burdens on energy industries. In contrast, tax breaks for low-carbon technologies benefit (at
least some) energy industries. This difference, in combination with the fact that energy industries exert con-

put of fossil fuels. But if some of the permits are given
out free, the fossil fuel suppliers enjoy rents as a result
of the price increase. Freely allocating a small fraction of the permits provides enough rent to compensate for the gross loss of profit associated with the reduction in output.

siderable political influence, may partly explain why U.S.
energy policy and climate policy consists almost entirely
of subsidies to energy industries.

These approaches can help improve the attractiveness
of direct emissions policies. Additional compensating
schemes would be necessary to help attract intensive

Yet the absence of direct emissions policies carries an
economic cost. Can the opposition to such policies be

and costs from climate-policy are vast. One cannot rule

There would be little payoff if (contrary to what most

exemption -- equivalent to perhaps 10 or 15 percent of

overcome?

users of fossil fuels such as electric utilities, petroleum
refiners, or metals processors. The good news is that
the revenue sacrifice involved in "insulating" the profits
in these industries and providing compensation for po-

I have focused on this issue in recent work with Lans
Bovenberg of Tilburg University in the Netherlands. We
find that it is possible to design direct emissions policies
that are less burdensome to key industrial stakeholders
and at the same time relatively cost-effective. One policy
is a modified carbon tax with an exemption for "inframarginal" emissions. Under this policy, producers would
face the carbon tax at the margin, and thus the price of
fossil fuels (carbon) would be raised just as much as under an ordinary carbon tax. And consumers of fossil fuels would face the same incentives to reduce their use of
these fuels. But because of the exemptions, suppliers
would be able to retain as "rents" some of the revenues

tential losses in employment is fairly modest. Compensation schemes tend to raise overall policy costs because
they involve a sacrifice of government revenue and thus
compel the government to rely more heavily on ordinary, distortionary taxes than would be the case under
the standard policies (the typical carbon tax or a system
of auctioned carbon permits). But our work suggests
that the revenue sacrifice is small, and thus the additional policy cost is not great.
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for achieving reductions in the Bush plan are various
subsidies – to low-carbon energy technologies (including solar power), to efforts to improve methane capture
from mines and pipelines, or to land-use changes that
expand carbon absorption by forestry and agriculture.

"grandfathered") instead of auctioned. Like the car-

Overcoming Political Barriers to Direct Emissions Policies

their expenditures on R&D, the private return (on average) tends to fall short of the social return. Firms thus
tend to engage in less R&D than what would maximize
social net benefits. The other market failure reflects the
external costs from carbon dioxide emissions. The various climate-related damages associated with the combustion of fossil fuels are not generally incorporated in
the price of these fuels. The market price is below

bon tax, the permits policy causes the price of fossil
fuels to rise – in this case because it constrains the out-

Clearly, direct emissions policies currently face considerable political opposition. In their usual form, they
impose significant burdens on energy industries. In contrast, tax breaks for low-carbon technologies benefit (at
least some) energy industries. This difference, in combination with the fact that energy industries exert con-

put of fossil fuels. But if some of the permits are given
out free, the fossil fuel suppliers enjoy rents as a result
of the price increase. Freely allocating a small fraction of the permits provides enough rent to compensate for the gross loss of profit associated with the reduction in output.

siderable political influence, may partly explain why U.S.
energy policy and climate policy consists almost entirely
of subsidies to energy industries.

These approaches can help improve the attractiveness
of direct emissions policies. Additional compensating
schemes would be necessary to help attract intensive

Yet the absence of direct emissions policies carries an
economic cost. Can the opposition to such policies be

and costs from climate-policy are vast. One cannot rule

There would be little payoff if (contrary to what most

exemption -- equivalent to perhaps 10 or 15 percent of

overcome?

users of fossil fuels such as electric utilities, petroleum
refiners, or metals processors. The good news is that
the revenue sacrifice involved in "insulating" the profits
in these industries and providing compensation for po-

I have focused on this issue in recent work with Lans
Bovenberg of Tilburg University in the Netherlands. We
find that it is possible to design direct emissions policies
that are less burdensome to key industrial stakeholders
and at the same time relatively cost-effective. One policy
is a modified carbon tax with an exemption for "inframarginal" emissions. Under this policy, producers would
face the carbon tax at the margin, and thus the price of
fossil fuels (carbon) would be raised just as much as under an ordinary carbon tax. And consumers of fossil fuels would face the same incentives to reduce their use of
these fuels. But because of the exemptions, suppliers
would be able to retain as "rents" some of the revenues

tential losses in employment is fairly modest. Compensation schemes tend to raise overall policy costs because
they involve a sacrifice of government revenue and thus
compel the government to rely more heavily on ordinary, distortionary taxes than would be the case under
the standard policies (the typical carbon tax or a system
of auctioned carbon permits). But our work suggests
that the revenue sacrifice is small, and thus the additional policy cost is not great.

Where from Here?
The Bush climate-change plan is an important first step

L

toward confronting the prospect of global climate change.

no elements that would raise the price of carbon emis-

and Stanford’s Institute for International Studies, a Research

sions. This seriously reduces the plan’s cost-effectiveness. There is substantial political opposition to raising

a University Fellow of Resources for the Future.

design of carbon taxes or tradable carbon permits sys-

tive policies forgo potential government revenue, they
are somewhat less efficient than the standard carbon tax
or permit policies. But the efficiency sacrifice seems
small in comparison with the economic sacrifices we now
make by failing to let the price of carbon emissions better approximate social cost. Hopefully it will eventually
be possible to arrive at policy designs that make these
price increases politically acceptable.
© 2002 by Lawrence H. Goulder. All rights reserved.
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The plan commits the United States to an 18 percent reduction in emissions intensity
– the ratio of emissions to real GDP – by a decade from now. The main instruments
for achieving this reduction are tax credits to support the invention and adoption of
energy-saving technologies and promote expanded carbon dioxide absorption by
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forestry and agriculture. It also requires expanded record-keeping of greenhouse
gas emissions and urges voluntary reductions in emissions by the private sector.
In this policy brief I evaluate some key aspects of the Bush administration’s plan.
Many have criticized the plan’s emissions targets as being too modest. This is an
important issue, and I will deal with it below. However, an equally important issue

SIEPR Policy Briefs reflect the views of the author. SIEPR is a non-partisan

is whether the mechanisms embodied in the plan – tax breaks toward carbon-reduc-

institute and does not take a stand on any issue.

ing and carbon-absorbing technologies – can be counted on to achieve greenhouse
gas reductions in a cost-effective manner. I will argue that, no matter what is selected as the target for reduced greenhouse gas emissions, the target could be achieved
at substantially lower cost through a different approach: one that combines tax incentives to encourage new technologies (as in the Bush plan) with "direct emissions
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policies" (such as tradable carbon permits or carbon taxes) that raise the price of
carbon-based fuels.

