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EXECUTIVE SUMMARY

The primary purpose of this analysis is to examine costs and benefits of taking action
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targets.  “When” flexibility appears in the form of a multi-year commitment period
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Our conclusion concerning the costs of complying with the Kyoto Protocol is not
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The impact of policies not included in illustrative analysis.  Following on the
Presi
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              Figure 9: The Greenhouse Effect               
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THE RISKS OF CLIMATE CHANGE

The greenhouse effect naturally warms the Earth’s surface (see Figure 9).  Without
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Figure 13. U.S. Coastal Lands at Risk from a
20-inch Sea Level Rise in 2100 
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The effects of the global climate system described above do not include potential
non-linearities in the relationships between greenhouse gas concentrations and
temperature, between temperature and economic damages, or in the various other
complicated relationships governing interactions among greenhouse gas emissions,
the climate, and the economy.  Three possibilities serve as illustrations.  Warming of
Northern tundra might release large amounts of methane from the subarctic
permafrost, thereby acting as a positive feedback on the climate, leading to
potentially devastating acceleration of an otherwise controllable global warming
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the Protocol include flexible, market-based provisions designed to permit our
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“Where” Flexibility (International)
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Opportunities for Cost-Savings through International Trade in Emissions
Allowances

One of the primary principles of classical and neoclassical economics is that trade
can make the participating parties better off.  In the case of reducing greenhouse gas
emissions, trade in emissions allowances could reduce tda8-4(esfirms)-4(/10(2(s)]TJ
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emissions, such as improving power plant performance and energy efficiency and
developing renewable energy resources.  Suncor Energy will secure emissions



Generation Total
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Market Distortions

Eliminating energy subsidies
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Other Countries’ Efforts

Several European countries have also embarked on AIJ projects (Zollinger and
Dower 1996). 

C
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Meaningful participation implies different actions for different kinds of countries.
For example,  a developing country could voluntarily adopt an emissions target.
Many developing countries were opposed to emissions targets during the Kyoto
negotiations on the grounds that such targets would slow their economic
development.  However, emissions targets and approaches that reflect developing
countries’ needs to grow could facilitate their development while lowering the global
costs of achieving the objectives provided in the Kyoto Protocol. 

If a developing country chooses to adopt a growth target and participates in
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ASSESSING THE COSTS AND BENEFITS OF
REDUCING GREENHOUSE GAS EMISSIONS

Preliminary Assessment
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Inherent Limitations of Models

In addition to these uncertainties about the details of the international effort to
address climate change, there are the inherent limitations of the models used to
evaluate that effort.  Even within a given model, answers depend critically on the
precise nature of the question asked.  For example, the costs of emissions reductions
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Illustrative Calculations: Methodology 



  We assumed that these four non-E.U. European countries would experience the12





  For more information about the Second Generation Model, refer to Edmonds et14

al. 1992.
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estimates of the economic costs of actions to reduce carbon dioxide emissions.14

SGM models the energy sector in greater detail than other sectors, so it can provide
information on the trade-offs in the consumption of different fuels under a policy to



  The Autonomous Energy Efficiency Improvement should be distinguished from15

the annual energy efficiency improvement used by some in the literature.  The annual
rate includes the autonomous component as well as price-induced and non-price

(continued...)
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(...continued)15

policy-induced components.
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efficiency improvements that are purely autonomous and thus independent of both
energy prices and energy policies.  

In modeling energy efficiency improvement, these three components are addressed
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Trading Scenarios 

Intergas Trading
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estimates for 2010 therefore provide a reasonable representation of the average
permit price over 2008-2012.  

Banking 

This analysis did not incorporate the banking provision in the Kyoto Protocol.  To
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The Administration supports effective international trading and meaningful
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U.S. Energy Prices

Under the assumptions of the Administration’s analysis, permit prices in the range
of $14/ton to $23/ton translate into energy price increases at the household level
between 3 and 5%.  As Table 6 illustrates, the price increases for electricity and an
array of fuels would be modest, and in several cases, the prices faced by consumers,
even under the $23/ton permit price, would be lower in real terms than prices
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  Note that carbon sinks, as defined in the Climate Action Report, are different from



  Adams et al. (1993) provide their estimate in short tons, and for purposes of19

comparison, we have converted this estimate to metric tons.
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  The President’s Committee of Advisors on Science and Technology was20

established in 1993 to advise the President on matters involving science and
technology.  PCAST consists of distinguished representatives from industry,
academia, research institutions, and other non-governmental organizations.
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Potential Emissions Reductions through the Administration’s Electricity
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Building on PCAST’s recommendations, the proposed CCTI package contains $3.6
billion over the next five years in tax cuts for energy-efficient purchases and
renewable energy, including tax credits of $3,000 to $4,000 for consumers who
purchase highly fuel efficient vehicles, a 15 percent credit (up to $2,000) for
purchases of rooftop solar equipment, a 20 percent credit (subject to a cap) for
purchasing energy-efficient building equipment, a credit up to $2,000 for purchasing
energy-efficient new homes, an extension of the wind and biomass tax credit, and a
10 percent investment credit for the purchase of combined heat and power systems.
The package also contains $2.7 billion over the next five years in additional research
and development investments -- covering the four major carbon-emitting sectors of
the economy (buildings, industry, transportation, and electricity), plus carbon
removal and sequestration, Federal facilities, and cross-cutting analyses and research.
One example of the R&D effort is the Partnership for a New Generation of Vehicles
(PNGV).  PNGV is a government-industry effort to develop attractive, affordable
cars that meet all applicable safety and environmental standards and get up to three
times the fuel efficiency of today’s cars.  In FY99, the combined proposal for PNGV
is $277 million, up from $227 million appropriated in FY98.  If supported by the
Congress, this effort could further improve energy efficiency and lower the cost of
meeting our Kyoto target. 



 DRI/McGraw-Hill U.S. Energy Model. 21
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seeking voluntary agreements with major energy-intensive industries and energy
providers to yield further emissions reductions.



  See E.H. Pechan and Associates 1997a, b.22
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consumption were then used by Pechan Associates, an EPA contractor, to estimate
changes in emissions of local air pollutants.22

Identification of the baseline from which to estimate emission reductions attributable
to a carbon control strategy is complicated by the gradual transition to full attainment
of the new NAAQS.  In particular, states and emission sources could respond to a
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governed by cap and trade programs (SO  and NO , avoided control costs total about2 x)

$450 million in the $14/ton case and about $740 million in the $23/ton case.  Total
annual ancillary benefits for this valuation approach range from about $1.6 billion to
$6.2 billion for the $14/ton case and from about $2.5 billion to $10.0 billion for the
$23/ton case.  

Thus as a conservative estimate, a quarter of the costs of the Kyoto agreement are
offset by these ancillary benefits, although there is substantial uncertainty about these
estimates. 





  Cline’s original estimate is quoted in 1990 dollars.  The figure given above
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emissions will reduce emissions of local air pollutants; and 3) contributing to lower
global greenhouse gas emissions would further reduce the risks of climate change,
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manufacturing at all, but in transportation and buildings, sectors which, by their very
nature, are severely limited in their ability to relocate to other countries.  

Evaluating how the Kyoto Protocol could affect competitiveness of a few specific
manufacturing industries -- especially those that are energy-intensive, such as
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APPENDICES

Appendix A



APPENDIX A: ANNEX I 
AND NON-ANNEX I COUNTRIES

The 1992 Framework Convention on Climate Change stipulated that, among other





Annex B Countries under Kyoto Protocol

Australia
Austria
Belgium
Bulgaria
Canada
Croatia
Czech Republic
Denmark
Estonia
Finland
France
Germany



APPENDIX B: CONSTRUCTION OF NON-
CARBON DIOXIDE EMISSIONS BASELINES



C Finland: For the three categories of synthetic gases, estimated emissions for



average annual growth rate over the 1990-2000 period.  For the three
categories of synthetic gases, estimated emissions for 1995 and 2010 are
based on multiplying 1995 GDP by the emissions/GDP(1995) average rah  Tw2
n
n
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APPENDIX C: POTENTIAL ELECTRICITY
RESTRUCTURING COST-SAVINGS



  A portion of A&G costs also reflect historical operations to the extent that pension1

liabilities have not been funded on a current basis.

Fuel Costs, Non-Fuel Operation and Maintenance (O&M) Costs,
and Administrative and General (A&G) Costs

Fuel Costs, Non-Fuel O&M Costs, and A&G Costs, which together accounted for
roughly $94 billion in reported utility costs in 1995, largely reflect the current





  This represents the percentage change in demand resulting from a 1%  increase in3

price.

estimate of -0.1 to -0.2 for the price elasticity,  the 9 to 13 percent price drop3

translates into an increase of between 0.9 and 2.6 percent in electricity sales.  

The net welfare benefit from these extra sales includes two components.  First, there
is additional “consumer surplus,”  which reflects the extent to which the value of the
extra electricity to buyers exceeds its price.  Second, since extra sales under load-
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Source: Dow Jones Company.
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APPENDIX E: COUNTRY-SPECIFIC ENERGY
AND EMISSIONS DATA

United States
Australia
Canada
China
European Union
India
Japan
Mexico
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Canada Carbon Dioxide Emissions
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China Carbon Dioxide Emissions
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European Union CO2/GDP



E.U. Carbon Dioxide Emissions
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Japan CO2/GDP
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Japan Carbon Dioxide Emissions
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Projected Mexico Carbon Dioxide Emissions 



Mexico Total Primary Energy Supply Shares, 1995


	Cover Page
	Title Page
	Executive Summary
	Contents
	Figures
	Tables

	Introduction
	Historical Emissions
	Projected Emissions
	Trends in Greenhouse Gas Emissions

	Risks of Climate Change
	Overview of U.S. Strategy in Kyoto Negotiations and Beyond
	Realistic Targets and Timetables
	Flexibility and Market Mechanisms
	Developing Countries

	Assessing the Costs and Benefits of Reducing Greenhouse Gas Emissions
	Preliminary Assessment
	Difficulties of an Economic Analysis of Climate Change
	Illustrative Calculations: Methodology
	Summary of Assumptions of Illustrative Analysis
	Economic Cost of the Administration’s Policies to Reduce
	Additional Cost Mitigating Factors
	International Impacts Associated with Reducing Greenhouse Gas

	References
	Appendices
	APPENDIX A: ANNEX I
	APPENDIX B: CONSTRUCTION OF NON-CARBON
	APPENDIX C: POTENTIAL ELECTRICITY
	APPENDIX D. HISTORICAL TRENDS IN U.S.
	APPENDIX E: COUNTRY-SPECIFIC ENERGY
	United States
	Australia
	Canada
	China
	European Union
	India
	Japan
	Mexico



