
Chapter 4 
Policies
and Measures

I
n the past decade, the United States
has made significant progress in
reducing greenhouse gas emissions. In

2000 alone, U.S. climate change pro-
grams reduced the growth in greenhouse
gas emissions by 242 teragrams of carbon
dioxide equivalent1 (Tg CO2 Eq.) (see
Table 4-1 at the end of this chapter).
They have also significantly helped the
United States reduce carbon intensity,
which is the amount of CO2 emitted per
unit of gross domestic product .

While many policies and measures
developed in the 1990s continue to
achieve their goals, recent changes in the
economy and in energy markets, coupled
with the introduction of new science and
technology, create a need to re-evaluate
existing climate change programs to
ensure they effectively meet future eco-
nomic, climate, and other environmental

1 Emissions are expressed in units of CO2 equivalents for
consistency in international reporting under the United
Nations Framework Convention on Climate Change.
One teragram is equal to one million metric tons.
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The U.S. government is currently pursuing a broad range of strategies to reduce net emis-
sions of greenhouse gases.

Electricity
Federal programs promote greenhouse gas reductions through the development of
cleaner, more efficient technologies for electricity generation and transmission. The
government also supports the development of renewable resources, such as solar ener-
gy, wind power, geothermal energy, hydropower, bioenergy, and hydrogen fuels.

Transportation
Federal programs promote development of fuel-efficient motor vehicles and trucks,
research and development options for producing cleaner fuels, and implementation of
programs to reduce the number of vehicle miles traveled.

Industry
Federal programs implement partnership programs with industry to reduce emissions of
carbon dioxide (CO2) and other greenhouse gases, promote source reduction and recy-
cling, and increase the use of combined heat and power.

Buildings
Federal voluntary partnership programs promote energy efficiency in the nation’s com-
mercial, residential, and government buildings (including schools) by offering technical
assistance as well as the labeling of efficient products, new homes, and office buildings.

Agriculture and Forestry
The U.S. government implements conservation programs that have the benefit of 
reducing agricultural emissions, sequestering carbon in soils, and offsetting overall
greenhouse gas emissions.

Federal Government
The U.S. government has taken steps to reduce greenhouse gas emissions from energy
use in federal buildings and in the federal transportation fleet.

U.S. St ra teg ies  in  Key Sectors  to  Reduce Net  Emiss ions  o f  Greenhouse Gases

goals. Our experience with greenhouse
gas emissions highlights the importance
of creating climate policy within the con-
text of the overall economy, changing
energy markets, technology develop-
ment and deployment, and R&D priori-
ties. Because global warming is a
long-term problem, solutions need to be
long lasting.

The U.S. government is currently
pursuing a broad range of strategies to
reduce net emissions of greenhouse
gases. In addition, businesses, state and
local governments, and nongovernmen-
tal organizations (NGOs) are address-
ing global climate change by improving
the measurement and reporting of
greenhouse gas emission reductions; by
voluntarily reducing emissions, includ-
ing using emission trading systems; and
by sequestering carbon through tree
planting and forest preservation,
restoration, conversion of eroding
cropland to permanent cover, and soil
management.

NATIONAL POLICYMAKING
PROCESS

Shortly after taking office in January
2001, President Bush directed a Cabinet-
level review of U.S. climate change 
policy and programs. The President
established working groups and
requested them to develop innovative
approaches that would:
• be consistent with the goal of stabi-

lizing greenhouse gas concentrations
in the atmosphere; 

• be sufficiently flexible to allow for
new findings; 

• support continued economic growth
and prosperity; 

• provide market-based incentives; 
• incorporate technological advances;

and
• promote global participation.

Members of the Cabinet, the Vice
President, and senior White House staff
extensively reviewed and discussed cli-
mate science, existing technologies to
reduce greenhouse gases and sequester
carbon, current U.S. programs and poli-
cies, and innovative options for address-
ing concentrations of greenhouse gases
in the atmosphere. They were assisted

by a number of scientific, technical, and
policy experts from the federal govern-
ment, national laboratories, universities,
NGOs, and the private sector. To obtain
the most recent information and a bal-
anced view of the current state of climate
change science, the Cabinet group asked
the National Academy of Sciences
(NAS) to issue a report addressing areas
of scientific consensus and significant
gaps in our climate change knowledge
(NRC 2001a). Appendix D of this report
presents key questions posed by the
Committee on the Science of Climate
Change, along with the U.S. National
Research Council’s responses.

On June 11, 2001, the President
issued the interim report of the Cabi-
net-level review (EOP 2001). Based on
the NAS report (NRC 2001a) and the
Cabinet’s findings, President Bush
directed the Department of Commerce,
working with other federal agencies, to
set priorities for additional investments

in climate change research, to review
such investments, and to maximize
coordination among federal agencies to
advance the science of climate change.
The President is committed to fully
funding all priority research areas that
the review finds are underfunded or
need to be accelerated relative to other
research. Such areas could include the
carbon and global water cycles and cli-
mate modeling. 

The President further directed the
Secretaries of Commerce and Energy,
working with other federal agencies, to
develop a National Climate Change
Technology Initiative with the follow-
ing major objectives:
• Evaluate the current state of U.S. cli-

mate change technology R&D and
make recommendations for improve-
ments.

• Develop opportunities to enhance
private–public partnerships in ap-
plied R&D to expedite innovative



52 ■ U . S . C L I M AT E  A C T I O N  R E P O RT  2 0 0 2

and cost-effective approaches to
reduce greenhouse gas emissions
and the buildup of greenhouse gas
concentrations in the atmosphere.

• Make recommendations for funding
demonstration projects for cutting-
edge technologies.

• Provide guidance on strengthening
basic research at universities and
national laboratories, including the
development of the advanced miti-
gation technologies that offer the
greatest promise for low-cost reduc-
tions of greenhouse gas emissions
and global warming potential.

• Make recommendations to enhance
coordination across federal agencies,
and among the federal government,
universities, and the private sector.

• Make recommendations for devel-
oping improved technologies for

measuring and monitoring gross and
net greenhouse gas emissions.
Simultaneous with the President’s

climate change policy development is
the implementation of the May 2001
National Energy Policy (NEPD Group
2001).2 Developed under the leader-
ship of Vice President Cheney, the
National Energy Policy is a long-term,
comprehensive strategy to advance the
development of new, environmentally
friendly technologies to increase
energy supplies and encourage cleaner,
more efficient energy use 

The National Energy Policy identified a
number of major energy challenges and
contains 105 specific recommendations
for dealing with them, many of which
affect greenhouse gas emissions. For
example, it promotes energy efficiency
by calling for the intelligent use of 

new technologies and information 
dissemination; confronts our increasing
dependency on foreign sources of
energy by calling for increased domestic
production with advanced technologies;
and addresses our increasing reliance on
natural gas by paving the way for a
greater balance among many energy
sources, including renewable energy but
also traditional sources, such as
hydropower and nuclear energy. In addi-
tion, the National Energy Policy initiated a
comprehensive technology review to re-
prioritize energy R&D. The review,
which is currently underway, is critically
evaluating the research, development,
demonstration, and deployment portfo-
lio for energy efficiency, renewable
energy, and alternative energy technolo-
gies as they apply to the buildings, trans-
portation, industry, power generation,
and government sectors.

FEDERAL POLICIES 
AND MEASURES

The United States recognizes that
climate change is a serious problem, and
has devoted significant resources to cli-
mate change programs and activities
(Table 4-2). This section summarizes the
progress of existing federal climate
change programs, including new policies
and measures not described in the 
1997 U.S. Climate Action Report (CAR), and
actions described in the 1997 CAR that
are no longer ongoing (U.S. DOS
1997). Many of these programs have
evolved substantially since the 1997
CAR, which is reflected in individual
program descriptions. Although origi-
nally focused on important early reduc-
tions by the year 2000, the programs
are building emission reductions that
grow over time and provide even larger
benefits in later years. In addition, the
Cabinet-level climate change working
group is continuing its review and is
developing other approaches to reduce
greenhouse gas emissions, including
those that tap the power of the markets,
help realize the promise of technology,
and ensure the broadest possible global
participation.

2 Available at http://www.whitehouse.gov/energy

Many U.S. climate change programs have been highly successful at stimulating partici-
pation and achieving measurable energy and cost savings, as well as reducing green-

house gas emissions.*

• Minimum efficiency standards on residential appliances have saved consumers near-
ly $25 billion through 1999, avoiding cumulative emissions by an amount equal to
almost 180 Tg CO2 Eq. Four pending appliance standards (clothes washers, fluorescent
light ballasts, water heaters, and central air conditioners) are projected to save con-
sumers up to $10 billion and reduce cumulative emissions by as much as 80 Tg CO2 Eq.
through 2010.

• The ENERGY STAR® program promotes energy efficiency in U.S. homes and commercial
buildings.  It has reduced greenhouse gas emissions by more than 55 Tg CO2 Eq. in 2000
alone, and is projected to increase this amount to about 160 Tg CO2 Eq. a year by 2010.

• Public–private partnership programs have contributed to the decline in methane emis-
sions since 1990, and are expected to hold emissions at or below 1990 levels through
2010 and beyond. Partners in the methane programs have reduced methane emissions
by about 35 Tg CO2 Eq. in 2000 and are projected to reduce emissions by 55 Tg CO2 Eq.
annually by 2010.

• Programs designed to halt the growth in emissions of the most potent greenhouse
gases—the “high global warming potential (GWP) gases”––are achieving significant
progress. These programs reduced high-GWP emissions by more than 70 Tg CO2 Eq. in
2000 and are projected to reduce emissions by more than 280 Tg CO2 Eq. annually by
2010.

• Federal, state, and local outreach has allocated nearly $10 million in grants and other
awards since 1992 for 41 state greenhouse gas emission inventories, 27 state action
plans, 16 demonstration projects, and 32 educational and outreach programs. Across
the nation, 110 cities and counties, representing approximately 44 million people, are
developing inventories and implementing climate change action plans.

* There is uncertainty in any attempt to project future emission levels and program impacts from what would have
happened in the absence of these programs. These projections represent a best estimate. They are also based on
the assumption that programs will continue to be funded at current funding levels.

High l ights  o f  U.S. C l imate  Change Programs
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Since the 1997 U.S. Climate Action Report, the United States has reassessed ongoing activ-
ities for their direct and indirect impacts on greenhouse emissions. This table summarizes
the funding across a portion of these activities, which includes a range of research and
development on energy efficiency and renewable energy, as well as setting efficiency stan-
dards. 

FY 2001
Types of Programs FY 1999 FY 2000 Estimate

Directly Related Programs & Policies 1,009 1,095 1,239
Other Climate-Related Programs 685 698 946

Total 1,694 1,793 2,185

Note: Funding for the U.S. Global Change Research Program, International Assistance, and the Global Environment 
Facility is described in later chapters and is not included in this total.

Source: OMB 2001.

TABLE 4-2 Summary of  Federa l  C l imate  Change Expendi tu res : 1999–2001 
(Mi l l ions  o f  Do l la rs )

Federal partnership programs pro-
mote improved energy efficiency and
increased use of renewable energy tech-
nologies in the nation’s commercial, res-
idential, and government buildings
(including schools) by offering technical
assistance as well as the labeling of effi-
cient products, efficient new homes, and
efficient buildings. The U.S. govern-
ment is implementing a number of part-
nership programs with industry to
reduce CO2 emissions, increase the use
of combined heat and power, and pro-
mote the development of cleaner, more
efficient technologies for electricity gen-
eration and transmission. The federal
government is also supporting renew-
able resources, such as solar energy,
wind power, geothermal energy,
hydropower, bioenergy, and hydrogen
fuels. In addition, the U.S. government’s
commitment to advanced research and
development in the areas of energy effi-
ciency, renewable energy, alternative
energy technologies, and nuclear energy
will play a central role in an effective
long-term response to climate change.

Energy: Residential 
and Commercial

Residential and commercial buildings
account for approximately 35 percent of
U.S. CO2 emissions from energy use.
Electricity consumption for lighting,
heating, cooling, and operating appli-
ances accounts for the majority of these
emissions. Many commercial buildings

and new homes could effectively oper-
ate with 30 percent less energy if owners
made investments in energy-efficient
products, technologies, and best man-
agement practices. Federal partnership
programs promote these investments
through a market-based approach, using
labeling to clearly identify which prod-
ucts, practices, new homes, and build-
ings are energy efficient. The United
States also funds significant research on
developing highly efficient building
equipment and appliances. Following
are descriptions of some of the key poli-
cies and measures in this area.

ENERGY STAR® for the 
Commercial Market

This program has evolved substan-
tially since the last CAR. Its major focus
now is on promoting high-performing
(high-efficiency) buildings and provid-
ing decision makers throughout an
organization with the information they
need to undertake effective building
improvement projects. While the part-
nership continues to work with more
than 5,500 organizations across the
country, this program also introduced a
system in 1999 that allows the bench-
marking of building energy perform-
ance against the national stock of
buildings. As recommended in the
National Energy Policy, this system is
being expanded to represent additional
major U.S. building types, such as
schools (K–12), grocery stores, hotels,

hospitals, and warehouses. By the end of
2001, more than 75 percent of U.S.
building stock could use this system.
The national building energy perform-
ance rating system also allows for recog-
nizing the highest-performing buildings,
which can earn the ENERGY STAR® label.
EPA estimates that ENERGY STAR® in the
commercial building sector provided 23
Tg CO2 Eq. reductions in 2000, and
projects it will provide 62 Tg CO2 Eq.
reductions by 2010.

Commercial Buildings Integration
This program continues to work to

realize energy-saving opportunities pro-
vided by the whole-building approach
during the construction and major reno-
vation of existing commercial buildings.
The program is increasing its industry
partnerships in design, construction,
operation and maintenance, indoor envi-
ronment, and control and diagnostics of
heating, ventilation, air conditioning,
lighting, and other building systems.
Through these efforts, the Department
of Energy (DOE) helps transfer the most
energy-efficient building techniques and
practices into commercial buildings
through regulatory activities, such as
supporting the upgrade of voluntary
(model) building energy codes and
promulgating upgraded federal commer-
cial building energy codes. The program
consists of Updating State Building Codes
and Partnerships for Commercial Buildings and
Facilities, and is supported by a number of
DOE programs, such as Commercial Build-
ing R&D.  

ENERGY STAR® for the 
Residential Market

This program has expanded signifi-
cantly since the last CAR when it was
focused on new home construction. It
now also provides guidance for home-
owners on designing efficiency into
kitchen, additions, and whole-home
improvement projects and works with
major retailers and other organizations
to help educate the public. In addition,
it offers a Web-based audit tool and a
home energy benchmark tool to help
the homeowner implement a project
and monitor progress. Builders have
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constructed more than 55,000 ENERGY

STAR®-labeled new homes in the
United States, at a pace that has dou-
bled each year. These homes are aver-
aging energy savings of about 35
percent better than the model energy
code. The Environmental Protection
Agency’s (EPA’s) ENERGY STAR®-labeled
homes and home improvement effort
are expected to provide about 20 Tg
CO2 Eq. in emission reductions in
2010.

Community Energy Program:
Rebuild America

This program continues to help
communities, towns, and cities save
energy, create jobs, promote growth,
and protect the environment through
improved energy efficiency and sustain-
able building design and operation. The
centerpiece of this newly consolidated
program is Rebuild America—a program
that assists states and communities in
developing and implementing environ-
mentally and economically sound activ-
ities through smarter energy use. The
program provides one-stop shopping
for information and assistance on how
to plan, finance, implement, and man-
age retrofit projects to improve energy
efficiency. As of May 2001, Rebuild
America formed 340 partnerships com-
mitted to performing energy retrofits,
which are complete or underway on
approximately 550 million square feet
of building space in the 50 states and
two U.S. territories.

Residential Building Integration:
Building America

This program represents the consoli-
dation of a number of initiatives. It
works with industry to jointly fund,
develop, demonstrate, and deploy hous-
ing that integrates energy-efficiency
technologies and practices. The Energy
Partnerships for Affordable Housing consoli-
dates the formerly separate systems
engineering programs of Building America,
Industrialized Housing, Passive Solar Buildings,
Indoor Air Quality, and existing building
research into a comprehensive program.
Systems integration research and devel-
opment activities analyze building com-

ponents and systems and integrate them
so that the overall building performance
is greater than the sum of its parts. Build-
ing America is a private–public partner-
ship that provides energy solutions for
production housing and combines the
knowledge and resources of industry
leaders with DOE’s technical capabili-
ties to act as a catalyst for change in the
home building industry.

ENERGY STAR®-Labeled Products
The strategy of this program has

evolved substantially since the last CAR,
not only with the addition of new prod-
ucts to the ENERGY STAR® family, but also
with expanded outreach to consumers in
partnership with their local utility or
similar organization. The ENERGY STAR®

label has been expanded to more than 
30 product categories and, as recom-
mended in the President’s National Energy
Policy, EPA and DOE are currently work-
ing to expand the program to additional
products and appliances. ENERGY STAR®

works in partnership with utilities repre-
senting about 50 percent of U.S. energy
customers. The ENERGY STAR® label is
now recognized by more than 40 per-
cent of U.S. consumers, who have pur-
chased over 600 million ENERGY STAR®

products. Due to the increased penetra-
tion of these energy-efficient products,
EPA estimates that 33 Tg CO2 Eq. of
emissions were avoided in 2000 and
projects that 75 Tg CO2 Eq. will be
reduced in 2010.

Building Equipment, 
Materials, and Tools

This program conducts R&D on
building components and design tools
and issues standards and test proce-
dures for a variety of appliances and
equipment. Sample building compo-
nents that increase the energy effi-
ciency of buildings and improve
building performance include innova-
tive lighting, advanced space condi-
tioning and refrigeration, and fuel cells.
The program also conducts R&D on
building envelope technologies, such as
advanced windows, coatings, and insu-
lation. It is improving analytical tools
that effectively integrate all elements

affecting building energy use and help
building designers, owners, and opera-
tors develop the best design strategies
for new and existing buildings.

Additional Policies and Measures
Additional ongoing policies and

measures in the residential and com-
mercial sector include Residential Appli-
ance Standards; State and Community
Assistance (State Energy Program, Weather-
ization Assistance Program, Community
Energy Grants, Information Outreach); Heat
Island Reduction Initiative; and Economic
Incentives/Tax Credits. Appendix B pro-
vides detailed descriptions of policies
and measures.

Two policies and measures listed as
new initiatives in the 1997 CAR no
longer appear as separate programs.
Expand Markets for Next-Generation Lighting
Products and Construction of Energy-Efficient
Buildings have been incorporated into
other existing climate programs at
DOE and EPA.

Energy: Industrial
About 27 percent of U.S. CO2 emis-

sions result from industrial activities.
The primary source of these emissions
is the burning of carbon-based fuels,
either on site in manufacturing plants or
through the purchase of generated elec-
tricity. Many manufacturing processes
use more energy than is necessary. The
following programs help to improve
industrial productivity by lowering
energy costs, providing innovative
manufacturing methods, and reducing
waste and emissions.

Industries of the Future
This program continues to work in

partnership with the nation’s most
energy-intensive industries, enhancing
their long-term competitiveness and
accelerating research, development,
and deployment of technologies that
increase energy and resource efficiency.
Led by DOE, the program’s strategy is
being implemented in nine energy- and
waste-intensive industries. Two key ele-
ments of the strategy include: (1) an
industry-driven report outlining each
industry’s vision for the future, and (2) a
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energy, wind power, geothermal energy,
hydropower, bioenergy, and hydrogen
fuels, as well as traditional nonemitting
sources, such as nuclear energy. DOE’s
development programs have been very
successful in reducing technology imple-
mentation costs. The cost of producing
photovoltaic modules has decreased by
50 percent since 1991, and the cost of
wind power has decreased by 85 percent
since 1980. Commercial success has
been achieved for both of these areas in
certain applications.

Renewable Energy
Commercialization

This program consists of several pro-
grams to develop clean, competitive
renewable energy technologies, includ-
ing wind, solar, geothermal, and bio-
mass. Renewable technologies use
naturally occurring energy sources to
produce electricity, heat, fuel, or a com-
bination of these energy types. The
program also works to achieve tax
incentives for renewable energy pro-
duction and use. Some individual high-
lights follow.

Wind Energy.  Use of wind energy is
growing rapidly. Technologies under
development by DOE and its partners
can enable a twenty-fold or more
expansion of usable wind resources and
make wind energy viable without feder-
al incentives. DOE will continue devel-
oping next-generation wind turbines
able to produce power at 3.0 cents per
kilowatt-hour in good wind regions,
with the goal of having such turbines
commercially available from U.S. man-
ufacturers in 2004.

Solar Energy.  Over the past 20 years,
federal R&D has resulted in an 80 per-
cent cost reduction in solar photo-
voltaics.

Geothermal Energy.   The Annual Energy
Outlook 2002 estimates geothermal ener-
gy will provide 5,300 megawatts of
generating capacity by 2020 (U.S.
DOE 2001a). However, geothermal
could provide 25,000–50,000 mega-
watts from currently identified

technology roadmap to identify the
technologies that will be needed to
reach that industry’s goals.

Best Practices Program
This program offers industry the

tools to improve plant energy effi-
ciency, enhance environmental per-
formance, and increase productivity.
Selected best-of-class large demonstra-
tion plants are showcased across the
country, while other program activities
encourage the replication of those best
practices in still greater numbers of
large plants.

ENERGY STAR® for Industry
This new initiative integrates and

builds upon the Climate Wise program and
offers a more comprehensive partnership
for industrial companies. ENERGY STAR®

will enable industrial companies to eval-
uate and cost-effectively reduce their
energy use. Through established energy
performance benchmarks, strategies for
improving energy performance, techni-
cal assistance, and recognition for
accomplishing reductions in energy, the
partnership will contribute to a reduc-
tion in energy use for the U.S. industrial
sector. EPA estimates that awareness
focused by Climate Wise reduced emis-
sions by 11 Tg CO2 Eq. in 2000, and
projects that ENERGY STAR®’s industrial
partnerships will provide 16 Tg CO2 Eq.
reductions in 2010.

Additional Policies and Measures
Additional ongoing policies and

measures in the industrial sector include
Industrial Assessment Centers, Enabling Tech-
nologies, and Financial Assistance: NICE3.
Appendix B provides detailed descrip-
tions of policies and measures.

Energy: Supply
Electricity generation is responsible

for about 41 percent of CO2 emissions
in the United States. Federal programs
promote greenhouse gas reductions
through the development of cleaner,
more efficient technologies for electric-
ity generation and transmission. The
U.S. government is also supporting
renewable resources, such as solar

hydrothermal resources if the technolo-
gy existed to develop those resources at
a reasonable cost. DOE’s R&D program
is working in partnership with U.S.
industry to establish geothermal energy
as an economically competitive con-
tributor to the U.S. energy supply.

Biopower.   DOE is testing and demon-
strating biomass co-firing with coal,
developing advanced technologies for
biomass gasification, developing and
demonstrating small modular systems,
and developing and testing high-yield,
low-cost biomass feedstocks.

Climate Challenge
This program is a joint, voluntary

effort of the electric utility industry and
DOE to reduce, avoid, or sequester
greenhouse gases. Established as a
Foundation Action under the 1993 Cli-
mate Change Action Plan, electric utilities
developed Participation Accords with
DOE to identify and implement cost-
effective activities (EOP 1993). The
program has now grown to include par-
ticipation by over 650 utilities account-
ing for more than 70 percent of the
sector’s MWh production and CO2
emissions. The Bush Administration
and its industry partners are now con-
sidering successor efforts, building
upon the experience and learning
gained in the this program and in
related industry-wide efforts.

Distributed Energy Resources
Distributed energy resources (DER)

describe a variety of smaller electricity-
generating options well suited for place-
ment in homes, offices, and factories or
near these facilities. The program
focuses on technology development and
the elimination of regulatory and institu-
tional barriers to the use of DER, includ-
ing interconnection to the utility grid
and environmental siting and permit-
ting. Distributed systems include com-
bined cooling, heating, and power
systems; biomass-based generators;
combustion turbines; concentrating
solar power and photovoltaic systems;
fuel cells; microturbines; engines/genera-
tor sets; and wind turbine storage and



56 ■ U . S . C L I M AT E  A C T I O N  R E P O RT  2 0 0 2

control technologies. The program part-
ners with industry to apply a wide array
of technologies and integration strate-
gies for on-site use, as well as for 
grid-enhancing systems. Successful
deployment of DER technologies affects
the industrial, commercial, institutional,
and residential sectors of the U.S. econ-
omy—in effect, all aspects of the energy
value chain.  

High-Temperature
Superconductivity

High-temperature superconductors
conduct electricity with high efficiency
when cooled to liquid nitrogen temper-
atures. This program supports industry-
led projects to capitalize on recent
breakthroughs in superconducting wire
technology, aimed at developing such
devices as advanced motors, power
cables, and transformers. These tech-
nologies would allow more electricity
to reach consumers and perform useful
work with no increase in fossil CO2
emissions.

Hydrogen Program
This program’s mission is to advance

and support the development of cost-
competitive hydrogen technologies and
systems that will reduce the environ-
mental impacts of energy use and
enable the penetration of renewable
energy into the U.S. energy mix. The
program has four strategies to carry out
its objective: (1) expand the use of
hydrogen fuels in the near term by
working with industry, including
hydrogen producers, to improve effi-
ciency, lower emissions, and lower the
cost of technologies that produce
hydrogen from natural gas for distrib-
uted filling stations; (2) work with fuel
cell manufacturers to develop hydro-
gen-based electricity storage and gen-
eration systems that will enhance the
introduction and penetration of distrib-
uted, renewables-based utility systems;
(3) coordinate with the Department of
Defense and DOE’s Office of Trans-
portation Technologies to demonstrate
safe and cost-effective fueling systems
for hydrogen vehicles in urban non-
attainment areas and to provide

onboard hydrogen storage systems; and
(4) work with the national laboratories
to lower the cost of technologies that
produce hydrogen directly from sun-
light and water.

Clean Energy Initiative
Through its new Clean Energy Initia-

tive that has resulted from the President’s
National Energy Policy, EPA is promoting a
variety of technologies, practices, and
policies with the goal of reducing green-
house gas emissions associated with the
energy supply sector. The initiative has a
three-pronged strategy:  (1) expand mar-
kets for renewable energy; (2) work with
state and local governments to develop
policies that favor clean energy; and (3)
facilitate combined heat and power and
other clean “distributed generation”
technologies in targeted sectors. Within
this initiative, the United States has
launched two new partnership pro-
grams––the Green Power Partnership and
the Combined Heat and Power Partnership.
EPA projects these efforts will spur new
investments that will avoid about 30 Tg
CO2 Eq. emissions in 2010.

Nuclear Energy
The Nuclear Energy Plant Optimization

program is working to further improve
the efficiency and reliability of existing
nuclear power plants, up to and beyond
the end of their original operating
licenses. It works to resolve open issues
related to plant aging and applies new
technologies to improve plant reliability,
availability, and productivity, while main-
taining high levels of safety. DOE also
supports Next-Generation Nuclear Energy
Systems through two programs: the
Nuclear Energy Research Initiative (NERI) and
the Generation IV Initiative. NERI funds
small-scale research efforts on promising
advanced nuclear energy system con-
cepts, in areas that will promote novel
next-generation, proliferation-resistant
reactor designs, advanced nuclear fuel
development, and fundamental nuclear
science. The Generation IV Initiative is cur-
rently preparing a technology roadmap
that will set forth a plan for large-scale
research, development, and demonstra-
tion of promising advanced reactor con-

cepts. Research and development will be
conducted to increase fuel lifetime, estab-
lish or improve material compatibility,
improve safety performance, reduce sys-
tem cost, effectively incorporate passive
safety features, enhance system reliabil-
ity, and achieve a high degree of prolifer-
ation resistance.

Carbon Sequestration
Carbon sequestration is one of the

potentially lowest-cost approaches for
reducing CO2 emissions. This DOE pro-
gram develops the applied science and
demonstrates new technologies for
addressing cost-effective, ecologically
sound management of CO2 emissions
from the production and use of fossil
fuels through capture, reuse, and seques-
tration. Its goal is to make sequestration
options available by 2015. The pro-
gram’s technical objectives include
reducing the cost of carbon sequestra-
tion and capture from energy production
activities; establishing the technical,
environmental, and economic feasibility
of carbon sequestration using a variety of
storage sites and fossil energy systems;
determining the environmental accept-
ability of large-scale CO2 storage; and
developing technologies that produce
valuable commodities from CO2 reuse.

Additional Policies and Measures
Additional ongoing policies and

measures in the energy supply sector
include the Hydropower Program, Interna-
tional Programs, and Economic Incentives/Tax
Credits. Appendix B provides detailed
descriptions of policies and measures.

The program to Promote Seasonal Gas
Use for the Control of Nitrogen Oxides, which
was projected in the 1997 CAR to have
no reductions in 2010 below baseline
forecasts, is no longer included. ENERGY

STAR® Transformers has been incorporated
into ENERGY STAR®-labeled products. 

Transportation
Cars, trucks, buses, aircraft, and

other parts of the nation’s transporta-
tion system are responsible for about
one-third of U.S. CO2 emissions. Emis-
sions from transportation are growing
rapidly as Americans drive more and
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Smart Growth and Brownfields Policies.
These programs, such as the Air-
Brownfields Pilot Program, demonstrate the
extent to which brownfields redevelop-
ment and local land use policies can
reduce the growth rate of vehicle miles
traveled. EPA estimates reductions of
2.7 Tg CO2 Eq. in 2000 and projects
almost 11 Tg CO2 Eq. will be avoided
in 2010 from these policies.

Ground Freight Transportation Initiative.
This voluntary program is aimed at
reducing emissions from the freight sec-
tor through the implementation of
advanced management practices and
efficient technologies. EPA projects this
program will reduce emissions by 18 Tg
CO2 Eq. in 2010. 

Clean Automotive Technology. This
program includes research activities and
partnerships with the automotive indus-
try to develop advanced clean, fuel-
efficient automotive technology. EPA is
collaborating with its industry partners
to transfer the unique efficient hybrid
engine and power-train components,
originally developed for passenger car
applications, to meet the more demand-
ing size, performance, durability and
towing requirements of sport-utility and
urban-delivery vehicle applications,
while being practical and affordable with
ultra-low emissions and ultra-high fuel
efficiency. The successful technology
development under this program has laid
the foundation for cost-effective com-
mercialization of high-fuel-economy/
low-emission vehicles for delivery to
market, with an aim toward putting a
pilot fleet of vehicles on the road by the
end of the decade. 

DOT Emission-Reducing Initiatives
The U.S. Department of Transporta-

tion (DOT) provides funding for and
oversees transportation projects and
programs that are implemented by the
states and metropolitan areas across the
country. Although these activities are
not designed specifically as climate 

use less fuel-efficient sport-utility and
other large vehicles. The United States
is currently promoting the development
of fuel-efficient motor vehicles and
trucks, researching options for produc-
ing cleaner fuels, and implementing
programs to reduce the number of vehi-
cle miles traveled. Furthermore, many
communities are developing innovative
ways to reduce congestion and trans-
portation energy needs by improving
highway designs and urban planning,
and by encouraging mass transit.

FreedomCAR Research Partnership
This new public–private partnership

with the nation’s automobile manufactur-
ers promotes the development of hydro-
gen as a primary fuel for cars and trucks.
It will focus on the long-term research
needed to develop hydrogen from
domestic renewable sources and tech-
nologies that utilize hydrogen, such as
fuel cells. FreedomCAR replaces and builds
on the Partnership for a New Generation of
Vehicles (PNGV) program. The transition
of vehicles from gasoline to hydrogen is
viewed as critical to reducing both CO2
emissions and U.S. reliance on foreign
oil. FreedomCAR will focus on technolo-
gies to enable mass production of afford-
able hydrogen-powered fuel cell vehicles
and the hydrogen-supply infrastructure
to support them. It also will support
selected interim technologies that have
the potential to dramatically reduce oil
consumption and environmental impacts
in the nearer term, and/or are applicable
to fuel cell and hybrid approaches—e.g.,
batteries, electronics, and motors.

Innovative Vehicle Technologies
and Alternative Fuels

DOE funds research, development,
and deployment of technologies that
can significantly alter current trends in
oil consumption. Commercialization of
innovative vehicle technologies and
alternative fuels is the nation’s best
strategy for reducing its reliance on oil.
These advanced technologies could
also result in dramatic reductions of 
criteria pollutants and greenhouse 
gas emissions from the transportation
sector. DOE’s Vehicle Systems R&D

funds research and development 
for advanced power-train-technology
(direct-injection) engines, hybrid-
electric drive systems, advanced batter-
ies, fuel cells, and lightweight materials
for alternative fuels (including ethanol
from biomass, natural gas, methanol,
electricity, and biodiesel). The Clean
Cities program works to deploy alterna-
tive-fuel vehicles and build supporting
infrastructure, including community
networks. And the Biofuels Program
researches, develops, demonstrates, and
facilitates the commercialization of 
biomass-based, environmentally sound,
cost-competitive U.S. technologies to
develop clean fuels for transportation.

EPA Voluntary Initiatives
EPA supports a number of voluntary

initiatives designed to reduce emissions
of greenhouse gases and criteria pollu-
tants from the transportation sector.3

Although many of these EPA initiatives
generally fall under broader existing
interagency transportation programs,
EPA’s efforts greatly increase the adop-
tion in the market of the transportation
strategies that have the potential to 
significantly reduce emissions of green-
house gases. In addition to the initia-
tives and brief descriptions that follow,
EPA is working with existing programs
to further reduce greenhouse gas emis-
sions and criteria pollutants in areas
including congestion mitigation, transit
demand-management strategies, and
alternative transportation.

Commuter Options Programs.
Commuter Choice Leadership Initiative is a

voluntary employer-adopted program
that increases commuter flexibility by
expanding mode options, using flexible
scheduling, and increasing work loca-
tion choices. Parking Cash-Out offers
employees the option to receive taxable
income in lieu of free or subsidized park-
ing, and Transit Check offers nontaxable
transit benefits, currently up to $100
monthly. EPA estimates emission reduc-
tions of 3.5 Tg CO2 Eq. in 2000 and
projects reductions of 14 Tg CO2 Eq. in
2010 from these and other Commuter
Options programs.

3 These initiatives replace the Transportation Partners 
Programs.
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methane over the next few years may
lead to an upward revision in the pro-
jected reductions for 2010 and beyond.

HFC, PFC, SF6 Environmental
Stewardship

The United States is one of the first
nations to develop and implement a
national strategy to control emissions of
high-GWP gases. The strategy is a com-
bination of industry partnerships and
regulatory mechanisms to minimize
atmospheric releases of HFCs, PFCs and
SF6, which contribute to global warm-
ing, while ensuring a safe, rapid, and 
cost-effective transition away from chlo-
rofluorocarbons (CFCs), hydrochloro-
fluorocarbons (HCFCs), halons, and
other ozone-depleting substances across
multiple industry sectors.

Significant New Alternatives Program.
This program continued to facilitate the
smooth transition away from ozone-
depleting chemicals in major industrial
and consumer sectors, while minimizing
risks to human health and the environ-
ment. Hundreds of alternatives deter-
mined to reduce overall risks have been
listed as substitutes for ozone-depleting
chemicals. By limiting use of global
warming gases in specific applications
where safe alternatives are available, the
program reduced emissions by an esti-
mated 50 Tg CO2 Eq. in 2000 and is
projected to reduce emissions by 162
Tg CO2 Eq. in 2010.

HFC-23 Partnership. This partnership
continued to encourage companies to
develop and implement technically fea-
sible, cost-effective processing practices
or technologies to reduce HFC-23
emissions from the manufacture of
HCFC-22. Despite a 35 percent
increase in production since 1990, EPA
estimates that total emissions are below
1990 levels––a reduction of 17 Tg CO2
Eq., compared to business as usual. EPA
projects reductions of 27 Tg CO2 Eq.
for 2010.

Partnership with Aluminum Producers.
This partnership continued to reduce
CF4 and C2F6 where cost-effective

and hydrofluorocarbons (HFCs) are 100
to 12,000 times more effective. In addi-
tion, perfluorocarbons (PFCs) and sulfur
hexafluoride (SF6) also have extremely
long atmospheric lifetimes.

Methane and Industry
U.S. industry works in concert with

the federal government through a vari-
ety of voluntary partnerships that are
directed toward eliminating market bar-
riers to the profitable collection and use
of methane that otherwise would be
released to the atmosphere. Collec-
tively, EPA projects these programs will
hold methane emissions below 1990
levels through and beyond 2010.

Natural Gas STAR.  Since its launch in
1993, Natural Gas STAR has been a suc-
cessful means of limiting methane emis-
sions. In 2000, it was expanded to the
processing sector and included compa-
nies representing 40 percent of U.S. nat-
ural gas production, 72 percent of
transmission company pipeline miles, 49
percent of distribution company service
connections, and 23 percent of process-
ing throughput. EPA estimates the pro-
gram reduced methane emissions by 15
Tg CO2 Eq. in 2000. Because of the pro-
gram’s expanded reach, EPA projects the
estimated reduction for 2010 reported in
the 1997 CAR will increase from 15 to
22 Tg CO2 Eq.

Coalbed Methane Outreach Program.
The fraction of coal mine methane from
degasification systems that is captured
and used grew from 25 percent in 1990
to more than 85 percent in 1999. Begun
in 1994, the Coalbed Methane Outreach
Program (CMOP) is working to demon-
strate technologies that can eliminate
the remaining emissions from degasifi-
cation systems, and is addressing
methane emissions in ventilation air.
EPA estimates that CMOP reduced 7
Tg CO2 Eq. in 2000. Due to unantici-
pated mine closures, EPA projects that
the program’s reduction in 2010 will be
reduced slightly from that reported in
the 1997 submission, from 11 to 10 Tg
CO2 Eq. However, CMOP’s anticipated
success in reducing ventilation air

programs, highway funds are used for
projects that may have significant ancil-
lary benefits for reducing greenhouse gas
emissions, such as transit and pedestrian
improvements, bikeways, ride-sharing
programs, and other transportation
demand-management projects, as well as
system improvements on the road net-
work. It is very difficult to estimate the
amount of greenhouse gas emission
reductions from these programs, since
project selection is left to the individual
states and metropolitan areas, and reduc-
tions will vary among projects. Some sig-
nificant DOT programs that are likely to
have ancillary greenhouse gas benefits
follow.

Transit Programs. Funded at about $6.8
billion per year, these programs will
likely reduce greenhouse gas emissions
by carrying more people per gallon of
fuel consumed than those driving alone
in their automobiles.  

Congestion Mitigation and Air Quality
Improvement.  This program is targeted
at reducing criteria pollutants and pro-
vides about $1.35 billion per year to the
states to fund new transit services, bicy-
cle and pedestrian improvements, alter-
native fuel projects, and traffic flow
improvements that will likely reduce
greenhouse gases as well. 

Additional Policies and Measures
Appendix B describes Transportation

Enhancements, the Transportation and Com-
munity System Preservation Pilot Program,
and Corporate Average Fuel Economy Stan-
dards. The Fuel Economy Labels for Tires
program, which was listed in the 1997
CAR, was never implemented and is no
longer included.

Industry (Non-CO2)
Although CO2 accounts for the

largest share of U.S. greenhouse gas
emissions, non-CO2 greenhouse gases
have significantly higher global warming
potentials. For example, over a 100-year
time horizon, methane is more than 20
times more effective than CO2 at trap-
ping heat in the atmosphere, nitrous
oxide is about 300 times more effective,
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technologies and practices are techni-
cally feasible. It met its overall goal for
2000, with emissions reduced by about
50 percent relative to 1990 levels on an
emissions per unit of product basis.
EPA estimates that the partnership
reduced emissions by 8 Tg CO2 Eq. in
2000 and projects reductions of 10 Tg
CO2 Eq. in 2010.  

Environmental Stewardship Initiative.
This initiative was a new action pro-
posed as part of the 1997 CAR, based on
new opportunities to reduce emissions of
high-GWP gases. Its initial objective was
to limit emissions of HFCs, PFCs, and
SF6 in three industrial applications: semi-
conductor production, electric power
distribution, and magnesium production.
Additional sectors are being assessed for
the availability of cost-effective emission
reduction opportunities and are being
added to this initiative. EPA’s current
projections are that the programs will
reduce emissions by 94 Tg CO2 Eq. in
2010. Because resource constraints
delayed implementation of the electric
power system and magnesium partner-
ships, EPA’s estimate of the total 2000
reduction is 3 Tg CO2 Eq. less than was
expected in 1997.

Agriculture
The U.S. government maintains a

broad portfolio of research and out-
reach programs aimed at enhancing the
overall environmental performance of
U.S. agriculture, including reducing
greenhouse gas emissions and increas-
ing carbon sinks.

AgSTAR and RLEP
The U.S. government also imple-

ments programs targeting greenhouse
gas emissions from agriculture. Specific
practices aimed at directly reducing
greenhouse gas emissions are devel-
oped, tested, and promoted through
outreach programs. These programs,
including AgSTAR and the Ruminant Live-
stock Efficiency Program (RLEP), have
focused on reducing methane emis-
sions. Although the overall impact of
AgSTAR and RLEP on greenhouse gas

emissions has been small on a national
scale, program stakeholders in the agri-
cultural community have demonstrated
that the practices can reduce green-
house gas emissions and increase 
productivity. The practices being tested
under AgSTAR and RLEP can be 
incorporated into U.S. Department of
Agriculture (USDA) broad conserva-
tion programs.

Nutrient Management Tools
Efforts to reduce nitrous oxide emis-

sions focus on improving the efficiency
of fertilizer use. For example, in 1996
USDA’s Natural Resources Conserva-
tion Service began collaborating with
partners on two nutrient management
tools that can improve the efficiency of
farm-level fertilizer use. The project’s
goal is to construct a database of such
information and make it available to
producers. These tools will enable
farmers to develop nutrient manage-
ment plans and detailed crop nutrient
budgets, and to assess the impact of
management practices on nitrous oxide
emissions.

Conservation Programs
Several conservation programs are

providing significant benefits in reduc-
ing greenhouse gas emissions and
increasing carbon sequestration in agri-
cultural soils. 

Conservation Reserve Program. This
USDA program cost-effectively assists
farm owners and operators in conserving
and improving soil, water, air, and
wildlife resources by removing environ-
mentally sensitive land from agricultural
production and keeping it under 
long-term, resource-conserving cover.
Currently, USDA estimates that the pro-
gram removes 34 million acres of envi-
ronmentally sensitive cropland from
production and generates long-term
environmental benefits, including the
offset of about 56 Tg CO2 Eq. each year.
Projections indicate that total enroll-
ment in the program will reach the max-
imum authorized level of slightly over
36 million acres by the end of 2002.

Changing Management Practices.
USDA also offers conservation pro-
grams that are aimed at changing man-
agement practices rather than removing
land from production. For example, the
Environmental Quality Incentive Program
provides technical, educational, and
financial assistance to landowners who
face serious natural resource challenges.
It helps producers make beneficial and
cost-effective changes to cropping and
grazing systems; improve manure,
nutrient, and pest management; and
implement conservation measures to
improve soil, water, and related natural
resources. Similarly, Conservation and
Technical Assistance supports locally led,
voluntary conservation through unique
partnerships. The program provides
technical assistance to farmers for plan-
ning and implementing soil- and water-
conservation practices.

Conservation Compliance Plans. In
addition to direct assistance programs,
USDA farm program “conservation
compliance” eligibility policy protects
existing wetlands on agricultural land
and requires that excess erosion on
highly erodible agricultural land be
controlled through implementation of a
conservation plan. The ancillary bene-
fits of this policy to greenhouse gas
mitigation include increased soil carbon
sequestration on working agricultural
land and preservation of soil carbon
associated with wetlands.

Bio-based Products and Bioenergy
The goal of this USDA–DOE col-

laborative research program is to triple
the nation’s use of bio-based products
and bioenergy. One of the objectives is
to use renewable agricultural and
forestry biomass for a range of prod-
ucts, including biofuels, as an offset to
CO2 emissions.

Additional Policies and Measures
Appendix B describes two additional

programs: the USDA Commodity Credit
Corporation’s Bioenergy Program and the
Conservation Reserve Program Biomass Project.
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The array of conservation issues has grown with changes in the structure of agriculture
and in farm and forest management practices, and with greater public concern about a

wider range of issues, including greenhouse gas emissions and carbon sequestration, and
energy production and conservation. The agriculture and forestry sectors have been
responsive to this concern, and progress has been made in each of these areas.

Today, U.S. forests and forest products are sequestering a significant quantity of carbon
every year, equivalent to roughly 15 percent of overall U.S. emissions. Carbon sequestra-
tion in agricultural soils is offsetting an additional 2 percent of U.S. greenhouse gas emis-
sions. Given appropriate economic incentives, much of the vast landscape managed by
farmers and forest landowners could be managed to store additional carbon, produce bio-
mass and biofuels to replace fossil fuels, and reduce energy use. The challenge is to iden-
tify and implement low-cost opportunities to increase carbon storage in soils, provide
low-cost tools for enhanced farm and forest management, and ensure that the production
of energy raw materials is environmentally beneficial. Realizing these opportunities will
take a number of efforts, including an adequate system for measuring the carbon storage
and greenhouse gas emissions from agriculture and forests.

For more information about the Administration’s effort to formulate a longer-term view of
the nation’s agriculture and food system, see Food and Agricultural Policy: Taking Stock for
the New Century, which is available at www.usda.gov (USDA/NRCS 2001).

Agr icu l tu re  and Forest ry : Oppor tun i t ies  and Cha l lenges

Forestry
The U.S. government supports

efforts to sequester carbon in both
forests and harvested wood products to
minimize unintended carbon emissions
from forests by reducing the cata-
strophic risk of wildfires. 

Forest Stewardship
USDA’s Forest Stewardship Program and

Stewardship Incentive Program provide tech-
nical and financial assistance to non-
industrial, private forest owners. About
147 million hectares (363 million acres)
of U.S. forests are nonindustrial, private
forestlands and provide many ecologi-
cal and economic benefits and values.
These forests provide about 60 percent
of our nation’s timber supply, with
increases expected in the future. The
acceleration of tree planting on nonin-
dustrial, private forestlands and mar-
ginal agricultural lands can help meet
resource needs and provide important
ancillary benefits that improve environ-
mental quality—e.g., wildlife habitat,
soil conservation, water quality protec-
tion and improvement, and recreation.
Additionally, tree planting and forest
management increase the uptake of
CO2 and the storage of carbon in living
biomass, soils, litter, and long-life wood
products. Both programs are managed

by USDA’s Forest Service in coopera-
tion with state forestry agencies.

National Fire Plan
The recently completed National

Fire Plan will improve fire management
on forested lands, especially in the
western parts of the United States. The
effort is designed to foster a proactive,
collaborative, and community-based
approach to reducing risks from 
wildland fires, using hazardous fuels
reduction, integrated vegetation man-
agement, and traditional firefighting
strategies. While the initiative recog-
nizes that fire is part of natural ecosys-
tems, it will have long-term benefits in
reducing greenhouse gas emissions
because the risks of catastrophic forest
fires will be lower. In addition, the ini-
tiative will generate a great volume of
small-diameter, woody materials as part
of hazardous fuel-reduction activities.
Some of these materials have the poten-
tial to be used for biomass electric
power and composite structural build-
ing products. 

Waste Management
The U.S. government’s waste man-

agement programs work to reduce
municipal solid waste and greenhouse
gas emissions through energy savings,

increased carbon sequestration, and
avoided methane emissions from land-
fill gas––the largest contributor to U.S.
anthropogenic methane emissions.

Climate and Waste Program
This program was introduced to

encourage recycling and source reduc-
tion for the purpose of reducing 
greenhouse gas emissions. EPA is imple-
menting a number of targeted efforts
within this program to achieve its goals.
WasteWise continues to work with organ-
izations to reduce solid waste. New ini-
tiatives, including extended product
responsibility and biomass waste, further
waste reduction efforts through volun-
tary or negotiated agreements with
product manufacturers, and market
development activities for recycled-con-
tent and bio-based products. Since the
last CAR, the Pay-As-You-Throw Initiative
was launched to provide information and
education on community-based pro-
grams that provide cost incentives for
residential waste reduction. EPA is also
continuing to conduct supporting out-
reach, technical assistance, and research
efforts on the linkages between climate
change and waste management to com-
plement these activities. Reductions in
2000 are estimated by EPA at 8 Tg CO2
Eq. and are projected to increase to 20
Tg CO2 Eq. in 2010.

Stringent Landfill Rule
Promulgated under the Clean Air

Act in March 1996, the New Source
Performance Standards and Emissions
Guidelines (Landfill Rule) require large
landfills to capture and combust their
landfill gas emissions. Since the last
CAR, implementation of the rule began
at the state level in 1998.  Preliminary
data on the rule’s impact indicate that
increasing its stringency has signifi-
cantly increased the number of landfills
that must collect and combust their
landfill gas. Methane reductions in
2000 are estimated by EPA at 15 Tg
CO2 Eq. The current EPA projection
for 2010 is 33 Tg CO2 Eq., although
the preliminary data suggest that reduc-
tions from the more stringent rule may
be even greater over the next decade.
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More comprehensive data will be avail-
able by the next CAR submission.

Landfill Methane 
Outreach Program

This program continues to encourage
landfills not regulated by the Landfill Rule
to capture and use their landfill gas emis-
sions. Capturing and using landfill gas
reduces methane emissions directly and
reduces CO2 emissions indirectly
through the utilization of landfill gas as
a source of energy, thereby displacing
the use of fossil fuels. Since the last
CAR, the Landfill Methane Outreach Program
(LMOP) continues to work with landfill
owners, state energy and environmental
agencies, utilities and other energy sup-
pliers, industry, and other stakeholders
to lower the barriers to landfill gas-to-
energy projects. LMOP has developed a
range of tools to help landfill operators
overcome barriers to project develop-
ment, including feasibility analyses, soft-
ware for evaluation project economics,
profiles of hundreds of candidate land-
fills across the country, a project devel-
opment handbook, and energy end user
analyses. Due to these efforts, the num-
ber of landfill gas-to-energy projects has
grown from less than 100 in the early
1990s to almost 320 projects by the end
of 2000. EPA estimates that LMOP
reduced greenhouse gas emissions from
landfills by about 11 Tg CO2 Eq. in
2000 and projects reductions of 22 Tg
CO2 Eq. in 2010.

Cross-sectoral
The federal government has taken

the lead to reduce greenhouse gas emis-
sions from energy use in federal build-
ings and transportation fleets by:
• requiring federal agencies, through

Executive Order 13221, to purchase
products that use no more than one
watt in standby mode;

• directing the heads of executive
departments and agencies to take
appropriate actions to conserve
energy use at their facilities, review
existing operating and administrative
processes and conservation pro-
grams, and identify and implement
ways to reduce energy use;

• requiring all federal agencies to take
steps to cut greenhouse gas emis-
sions from energy use in buildings
by 30 percent below 1990 levels by
2010;

• directing federal agencies in Wash-
ington, D.C., to offer their employ-
ees up to $100 a month in transit
and van pool benefits; and

• requiring federal agencies to imple-
ment strategies to reduce their fleets’
annual petroleum consumption by
20 percent relative to 1990 con-
sumption levels and to use alterna-
tive fuels a majority of the time.

Federal Energy 
Management Program

This program reduces energy use in
federal buildings, facilities, and opera-
tions by advancing energy efficiency
and water conservation, promoting the
use of renewable energy, and managing
utility choices of federal agencies. The
program accomplishes its mission by
leveraging both federal and private
resources to provide federal agencies
the technical and financial assistance
they need to achieve their goals.

State and Local Climate 
Change Outreach Program

This EPA program continues to pro-
vide technical and financial assistance to
states and localities to conduct green-
house gas inventories, to develop state
and city action plans to reduce green-
house gas emissions, to study the impacts
of climate change, and to demonstrate
innovative mitigation policies or out-
reach programs. New or developing
projects include estimates of forest car-
bon storage for each state, a spreadsheet
tool to facilitate state inventory updates,
a software tool to examine the air quality
benefits of greenhouse gas mitigation, a
study of the health benefits of green-
house gas mitigation, and a working
group on voluntary state greenhouse gas
registries. To date, 41 states and Puerto
Rico have initiated or completed inven-
tories, and 27 states and Puerto Rico have
completed or are developing action
plans. While the program’s primary pur-
pose is to build climate change capacity

and expertise at the state and local levels,
EPA estimates that the program reduced
greenhouse gas emissions by about 6 Tg
CO2 Eq. in 2000.

NONFEDERAL POLICIES 
AND MEASURES

All federal climate initiatives are con-
ducted in cooperation with private-sec-
tor parties. The private sector’s support is
essential for the success of emission
reduction policies. Businesses, state and
local governments, and NGOs are also
moving forward to address global cli-
mate change––through programs to
improve the measurement and reporting
of emission reductions; through volun-
tary programs, including emissions trad-
ing programs; and through sequestration
programs.

State Initiatives
In 2000, the National Governors

Association reaffirmed its position on
global climate change policy. At the
domestic level, the governors recom-
mended that the federal government
continue its climate research, including
regional climate research, to improve
scientific understanding of global cli-
mate change. The governors also rec-
ommended taking steps that are
cost-effective and offer other social and
economic benefits beyond reducing
greenhouse gas emissions. In particular,
the governors supported voluntary part-
nerships to reduce greenhouse gas emis-
sions while achieving other economic
and environmental goals. 

NEG-ECP 2001 Climate 
Change Action Plan

The New England Governors and
Eastern Canadian Premiers (NEG–ECP)
adopted a Resolution accepting the
goals of the NEG–ECP 2001 Climate
Change Action Plan. The plan sets an
overall goal for reducing greenhouse
gases in New England States and East-
ern Canadian Provinces to 1990 emis-
sion levels by 2010, and to 10 percent
below 1990 emissions by 2020. The
plan’s long-term goal is to reduce
regional greenhouse gas emissions suffi-
ciently to eliminate any dangerous
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threat to the climate (75–85 percent
below current levels).

Massachusetts Regulation of
Electric Utility Emissions

In April 2001, the governor of Massa-
chusetts released a regulation requiring
additional controls on Massachusetts
electric utility sources, making the state
the first in the nation to adopt binding
reduction requirements for CO2. The
new regulation sets a cap on total emis-
sions and creates an emission standard
that will require CO2 reductions of
about 10 percent below the current aver-
age emission rate. The regulation allows
companies to buy carbon credits to meet
their reduction requirements. 

New York and Maryland 
Executive Orders

The governors of New York and
Maryland issued Executive Orders
requiring state facilities to: (1) purchase a
percentage of energy from green
sources; (2) evaluate energy efficiency in
state building design and maintenance;
and (3) purchase ENERGY STAR®-labeled
products when available. Both states are
developing comprehensive action plans
to reduce greenhouse gas emissions.

New Jersey Executive Order
The State of New Jersey issued an

Executive Order to reduce the state’s
annual greenhouse gas emissions to 3.5
percent below 1990 levels by 2005,
using “no regrets” measures that are read-
ily available and that pay for themselves
within the short term. The potential
emission reductions are based on policies
and technologies identified in the New
Jersey Sustainability Greenhouse Gas Action
Plan (NJ 2000). Approximately two-
thirds of the reductions will be achieved
through energy efficiency and innova-
tive energy technologies in residential,
commercial, and industrial buildings.
The remainder will come from energy
conservation and innovative technolo-
gies in the transportation sector, waste
management improvements, and natural
resource conservation.

Other State Initiatives
California, Maine, New Hampshire,

New Jersey, Wisconsin, and Texas are
developing voluntary registries for greenhouse
gas emissions. In addition, 12 states have
established renewable portfolio standards,
and 19 out of 24 states have included
public benefit charges (also called system 
benefit charges) as a component of their
electricity restructuring policy to sup-
port continued investment in energy
efficiency and renewable energy.
Approximately $11 billion, for the
period 1998–2012, is expected to be
available nationwide through public
benefit fund programs. Greenhouse gas
emission inventories have been completed
in 37 states, with four more in progress;
and 19 states completed action plans to
reduce greenhouse gas emissions, with
8 more in progress.

Local Initiatives
A total of 110 U.S. cities and coun-

ties, representing nearly 44 million 
people, are participating in the Interna-
tional Council for Local Environmental
Initiatives’ Cities for Climate Protection Cam-
paign. This program offers training and
technical assistance to cities, towns, and
counties for projects focusing on reduc-
ing emissions. Actions implemented
through the campaign are reducing
emissions by over 7 Tg CO2 Eq. each
year. Also, in June 2000, the U.S. Con-
ference of Mayors passed a resolution
recognizing the seriousness of global
warming and calling for increased coop-
eration between cities and the federal
government in taking action to address
the challenge.

Private-Sector and 
NGO Initiatives

Following are some highlights of 
private-sector and NGO efforts that are
demonstrative of leadership by example.

Green Power Market 
Development Group

In May 2000 a number of private
corporations not directly involved
with the electric utility industry organ-
ized the Green Power Market Development

Group to support the development of
green U.S. energy markets. Together,
the Group’s 11 members—Alcoa,
Cargill-Dow, Delphi, DuPont, General
Motors, IBM, Interface, Johnson &
Johnson, Kinko’s, Oracle, and Pitney
Bowes—account for about 7 percent of
U.S. industrial energy use. They are
working with the World Resources
Institute and Business for Social
Responsibility to purchase 1,000
megawatts of new green energy capac-
ity and otherwise provide support to
the development of green energy mar-
kets. The Group believes that such
markets are essential to provide com-
petitively priced energy that also pro-
tects the Earth’s climate and reduces
conventional air pollutants. The mem-
bers are exploring a variety of green
energy purchase opportunities to iden-
tify those that are cost-competitive.
This is a long-term process, with com-
panies hoping to support market devel-
opment over a 10-year period. 

Business Environmental 
Leadership Council

The U.S. business community, many
times in partnership with environmental
NGOs, is moving forward on climate
change in many other ways. For exam-
ple, the Pew Center on Climate Change
launched a $5 million campaign in 1998
to build support for taking action on
climate change. Boeing, DuPont, Shell,
Weyerhaeuser, and 32 other major cor-
porations joined the Center’s Business
Environmental Leadership Council, agreeing
that “enough is known about the sci-
ence and environmental impacts of cli-
mate change for us to take actions to
address its consequences.”

Climate Savers
Johnson & Johnson, IBM, Polaroid,

and Nike have joined this new partner-
ship to help business voluntarily lower
energy consumption and reduce green-
house gas emissions. In joining Climate
Savers, partners make specific commit-
ments to reduce their emissions and
participate in an independent verifica-
tion process. 
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Partnership for Climate Action
Seven companies, including BP,

DuPont, and Shell International joined
Environmental Defense in the creation
of the Partnership for Climate Action. Each
company has set a firm target for green-
house gas reductions and has agreed to
measure and publicly report its emis-
sions. 

Voluntary Reporting of 
Greenhouse Gases

Under this program, provided by
section 1605(b) of the Energy Policy
Act of 1992, more than 200 companies
have voluntarily reported to DOE more
than 1,715 voluntary projects to
reduce, avoid, or sequester greenhouse
gas emissions. 

Auto Manufacturers’ Initiatives
U.S. auto manufacturers have an-

nounced production plans for hybrid
gas and electric vehicles in 2003 or
2004 and have pledged to increase their
sport-utility vehicles’ fuel economy by
25 percent by 2005.
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TABLE 4-1 Summary of  Act ions  to  Reduce Greenhouse Gas Emiss ions

Estimated
Mitigation

Name of Policy Objective and/or Activity Affected GHG Type of Status Implementing Impact for 2000
or Measure Affected Instrument Entity/Entities (Tg CO2 Eq.)

ENERGY STAR® for the
Commercial Market

Commercial Buildings
Integration: Updating
State Buildings Codes;
Partnerships for
Commercial Buildings
and Facilities

ENERGY STAR® for the
Residential Market

Community Energy
Program: Rebuild
America

Residential Building
Integration: Building
America

ENERGY STAR®-Labeled
Products

Building Equipment,
Materials, and Tools:
Superwindow 
Collaborative; Lighting
Partnerships; Partner-
ships for Commercial
Buildings and Facilities; 
Collaborative Research
and Development

Residential Appliance
Standards

State and Community
Assistance: State Energy
Program; Weatherization
Assistance Program;
Community Energy
Grants; Information
Outreach

Heat Island Reduction
Initiative

Economic Incentives/
Tax Credits

Promotes the improvement of energy
performance in commercial buildings.

Realizes energy-saving opportunities
provided by whole-building approach
during construction and major
renovation of existing commercial
buildings.

Promotes the improvement of energy
performance in residential buildings
beyond the labeling of products.

Helps communities, towns and cities
save energy, create jobs, promote
growth, and protect the environment
through improved energy efficiency and
sustainable building design and
operation.

Funds, develops, demonstrates, and
deploys housing that integrates energy-
efficiency technologies and practices.

Label distinguishes energy-efficient
products in the marketplace.

Conducts R&D on building components
and design tools and issues standards
and test procedures for a variety of
appliances and equipment.

Reviews and updates efficiency
standards for most major household
appliances.

Provides funding for state and
communities to provide local energy-
efficiency programs, including services
to low-income families; to implement
sustainable building design and
operation; and to adopt a systematic
approach to marketing and
communication objectives.

Reverses the effects of urban heat
islands by encouraging the use of
mitigation strategies.

Provides tax credits to residential solar
energy systems.

CO2

CO2

CO2

CO2

CO2

CO2

CO2

CO2

CO2

CO2

CO2

Voluntary

Research,
regulatory

Voluntary,
outreach

Voluntary,
information,
education

Voluntary,
research,
education

Voluntary,
outreach

Information,
research

Regulatory

Economic,
information

Voluntary,
information,

research

Economic

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Proposed

EPA

DOE

EPA

DOE

DOE

EPA/DOE

DOE

DOE

DOE

EPA

56.8ENERGY: COMMERCIAL AND RESIDENTIAL



Policies and Measures ■ 65

TABLE 4-1 (cont inued) Summary of  Act ions  to  Reduce Greenhouse Gas Emiss ions

Estimated
Mitigation

Name of Policy Objective and/or Activity Affected GHG Type of Status Implementing Impact for 2000
or Measure Affected Instrument Entity/Entities (Tg CO2 Eq.)

ENERGY: INDUSTRIAL

Industries of the Future

Best Practices Program

ENERGY STAR® for Industry
(Climate Wise)

Industrial Assessment
Centers

Enabling Technologies

Financial Assistance:
NICE3

Helps nine key energy-intensive
industries reduce their energy con-
sumption while remaining competitive
and economically strong.

Offers industry tools to improve plant
energy efficiency, enhance environ-
mental performance, and increase
productivity.

Enables industrial companies to
evaluate and cost-effectively reduce
their energy use.

Assesses and provides recommen-
dations to manufacturers in identifying
opportunities to improve productivity,
reduce waste, and save energy.

Addresses the critical technology
challenges partners face for developing
materials and production processes.

Provides funding to state and industry
partnerships for projects that develop
and demonstrate advances in energy
efficiency and clean production
technologies.

All

All

CO2

All

All

All

Voluntary,
information

Voluntary,
information

Voluntary

Information,
research

Information,
research

Research 

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

DOE

DOE

EPA

DOE

DOE

DOE

27.9

ENERGY: SUPPLY 

Renewable Energy
Commercialization: Wind;
Solar; Geothermal;
Biopower

Climate Challenge

Distributed Energy
Resources (DER)

High-Temperature
Superconductivity

Hydrogen Program

Develops clean, competitive power
technologies using renewable
resources.

Promotes efforts to reduce, avoid, or
sequester greenhouse gases from elec-
tric utilities.

Focuses on technology development
and the elimination of regulatory and
institutional barriers to the use of DER.

Advances R&D of high-temperature
superconducting power equipment for
energy transmission, distribution, and
industrial use.

Enhances and supports the develop-
ment of cost-competitive hydrogen
technologies and systems to reduce the
environmental impacts of their use.

All

All

All

All

All

Research,
regulatory

Voluntary

Information,
research,
education,
regulatory

Research

Research,
education

Implemented

Implemented

Implemented

Implemented

Implemented

DOE

DOE

DOE

DOE

DOE

14.7
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TABLE 4-1 (cont inued) Summary of  Act ions  to  Reduce Greenhouse Gas Emiss ions

Estimated
Mitigation

Name of Policy Objective and/or Activity Affected GHG Type of Status Implementing Impact for 2000
or Measure Affected Instrument Entity/Entities (Tg CO2 Eq.)

Removes market barriers to increased
penetration of cleaner, more efficient
energy supply.

Recognizes the importance of existing
nuclear plants in reducing greenhouse
gas emissions.

Supports research, development, and
demonstration of an advanced nuclear
energy system concept.

Ensures the availability of near-term
nuclear energy options that can be in
operation in the U.S. by 2010.

Develops new technologies for
addressing cost-effective management
of CO2 emissions from the production
and use of fossil fuels.

Improves the technical, societal, and
environmental benefits of hydropower.

Accelerates the international develop-
ment and deployment of clean energy
technologies.

Provides tax credits to electricity gen-
erated from wind- and biomass-based
generators.

CO2

CO2

CO2

CO2

CO2

All

All

CO2

Voluntary,
education,
technical

assistance

Information,
technical

assistance

Research,
technical

assistance

Information

Research

Information,
research

Information,
technical

assistance

Economic

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Proposed

EPA

DOE

DOE

DOE

DOE

DOE

DOE

Clean Energy Initiative:
Green Power Partner-
ship; Combined Heat and
Power Partnership

Nuclear Energy Plant
Optimization

Development of Next-
Generation Nuclear
Energy Systems: Nuclear
Energy Research
Initiative; Generation IV
Initiative

Support Deployment of
New Nuclear Power
Plants in the United States

Carbon Sequestration

Hydropower Program

International Programs

Economic Incentives/
Tax Credits
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TABLE 4-1 (cont inued) Summary of  Act ions  to  Reduce Greenhouse Gas Emiss ions

Estimated
Mitigation

Name of Policy Objective and/or Activity Affected GHG Type of Status Implementing Impact for 2000
or Measure Affected Instrument Entity/Entities (Tg CO2 Eq.)

TRANSPORTATION

FreedomCAR Research
Partnership

Vehicle Systems R&D

Clean Cities

Biofuels Program

Commuter Options
Programs

Smart Growth and
Brownfields Policies 

Ground Freight
Transportation Initiative

Clean Automotive
Technology

DOT Emission-Reducing
Initiatives

Promotes the development of hydrogen
as a primary fuel for cars and trucks.

Promotes the development of cleaner,
more efficient passenger vehicles.

Supports public–private partnerships to
deploy alternative-fuel vehicles and
builds supporting infrastructure, includ-
ing community networks.

Researches, develops, demonstrates,
and facilitates the commercialization of
biomass-based, environmentally sound
fuels for transportation.

Reduces single-occupant-vehicle com-
muting by providing incentives and
alternative modes, timing, and locations
for work.

Reduces motorized trips and trip
distance by promoting more efficient
location choice.

Increases efficient management prac-
tices for ground freight.

Develops advanced clean and fuel-
efficient automotive technology.

Provides funding mechanisms for
alternative modes to personal
motorized vehicles.

CO2

CO2

All

All

CO2

CO2

CO2

CO2

CO2

Research,
information

Research,
information

Voluntary,
information

Information,
research

Voluntary
agreements,

tax incen-
tives, infor-

mation,
education,
outreach

Technical
assistance,

outreach

Voluntary/
negotiated

agreements

Voluntary,
research

Funding
mechanisms

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Adopted

Implemented

Implemented

DOE

DOE

DOE

DOE

EPA/DOT

EPA

EPA

EPA

DOT

8.4
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TABLE 4-1 (cont inued) Summary of  Act ions  to  Reduce Greenhouse Gas Emiss ions

INDUSTRY (NON-CO2) 

Natural Gas STAR

Program

Coalbed Methane
Outreach Program

Significant New
Alternatives Program

HFC-23 Partnership

Partnership with
Aluminum Producers

Environmental
Stewardship Initiative

AGRICULTURE

Agricultural Outreach
Programs: AgSTAR; RLEP

Nutrient Management
Tools 

USDA CCC Bioenergy
Program

Conservation Reserve
Program: Biomass
Project

FORESTRY

Forest Stewardship

Reduces methane emissions from U.S.
natural gas systems through the wide-
spread adoption of industry best man-
agement practices.

Reduces methane emissions from U.S.
coal mining operations through cost-
effective means.

Facilitates smooth transition away from
ozone-depleting chemicals in industrial
and consumer sectors.

Encourages reduction of HFC-23 emis-
sions through cost-effective practices
or technologies.

Encourages reduction of CF4 and C2F6
where technically feasible and cost-
effective.

Limits emissions of HFCs, PFCs, and SF6
in industrial applications.

Promotes practices to reduce GHG
emissions at U.S. farms.

Aims to reduce nitrous oxide emissions
through improving by efficiency of fertil-
izer nitrogen.

Encourages bioenergy production
through economic incentives to com-
modity producers.

Encourages land-use changes to
increase the amount of feedstock avail-
able for biomass projects.

Sequesters carbon in trees, forest soils,
forest litter, and understudy plants.

CH4

CH4

High
GWP

High
GWP

PFCs

High
GWP

CH4

N2O

CO2

CO2
N20

CO2

Voluntary
agreement

Information,
education,
outreach

Regulatory,
information

Voluntary
agreement

Voluntary
agreement

Voluntary
agreement

Information,
education,
outreach

Technical
assistance,
information

Economic

Economic

Technical/
financial

assistance

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented

Implemented 

Implemented
(pilot phase)

Implemented

EPA

EPA

EPA

EPA

EPA

EPA

EPA/
USDA

EPA/
USDA

USDA

USDA

USDA

88.7
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TABLE 4-1 (cont inued) Summary of  Act ions  to  Reduce Greenhouse Gas Emiss ions

Name of Policy Objective and/or Activity Affected GHG Type of Status Implementing` Estimated
or Measure Affected Instrument Entity/Entities Mitigation

Impact for 2000
(Tg CO2 Eq.)

Encourages recycling, source reduc-
tion, and other progressive integrated
waste management activities to reduce
GHG emissions.

Reduces methane/landfill gas emissions
from U.S. landfills.

Reduces methane emissions from U.S.
landfills through cost-effective means.

Promotes energy efficiency and renew-
able energy use in federal buildings,
facilities, and operations.

Assists key state and local decision
makers in maintaining and improving
economic and environmental assets
given climate change.

All

CH4

CH4

All

All

Voluntary
agreements,

technical
assistance,
information,

research

Regulatory

Voluntary
agreements,
information,
education,
outreach

Economic,
information,
education

Information,
education,
research

Implemented

Implemented

Implemented

Implemented

Implemented

EPA

EPA

EPA

DOE

EPA

39.2

6.2

241.9

WASTE MANAGEMENT

Climate and Waste
Program

Stringent Landfill Rule

Landfill Methane
Outreach Program

CROSS-SECTORAL

Federal Energy
Management Program

State and Local Climate
Change Outreach
Program

TOTAL


