- e e
T -:;f - Pt s ." : -::;1- !I_ r
~ United States. Air and Radiation ' EPA 430-R:99-005
o o TEAOTE Eﬂ?;me'r_lt I Protection 6202J " .+ July 1999 ’
T ﬂM_I c ) o ."-__-':. L]

" Climate Protection Division

A
DRIVING INVESTMENT IN O f,_f;.yﬁ;?
ENERGY EFFICIENCY ]

ENERGY STAR® and Other Voluntary Programs

1998 Annual Report




Executive SUMMArY .. ...........itiiiitii e in e nenennenenns

Introduction

Voluntary Partnerships Save Energy and Prevent Pollution .........

The Imp

ortance of ManagingEnergy ...........................

Turning the Environmental Challenge into
Profitable Opportunities ...................cciitiiiiiiiinnnnnns

Voluntary Partnerships Overcome Market Barriers . ...............
1998 Achievements ...............ciiiiiiiiiiinrnnnnnennnnnns

Voluntary Program Investments and Benefits ....................

AWward WINners . .. ... oottt ittt it snnnaesetnnnaseeennnns

Partnership

Programs ............ ...ttt ittt

ENERGY STAR® for Commercial and Industrial Buildings .............

ENERGY STAR Buildings®" and Green Lights® Partnership .........

ENERGY STARR Small BuSiness ..............c.iitinnennnnnnns

ENERGY STAR® for Home and Office . ............ ... iiiiin...

ENERGY STAR®-LabeledProducts ...................ccciinnn

ENERGY STARP HOMIES . . .. .ot ittt ittt ettt it nsenrnnrnens

Methane Partnerships .............. ...ttt iiinnnnnnnn
Landfill MethaneOQutreach . .. ...............................
Natural Gas STAR . ...ttt it it ennenens
Coalbed Methane Outreach .......................c.cccouunnn.
Ruminant Livestock Efficiency ...............................
AGSTAR ...t

Environmental Stewardship Programs ..........................

References
End Notes

O 1 C1 =

11
13
15
17
17
17
19
21
21
22
27
27
29
30
31
31
32
34
35



EXECUTIVE SUMMARY

In partnership, American organizations, businesses, consumers, and the Climate Protection
Division (CPD) of the US Environmental Protection Agency (EPA) are successfully reducing
emissions of greenhouse gases (GHGs) that contribute to global climate change.

Through voluntary programs that promote cost-effective energy efficiency and GHG
emissions reductions, the Division forges partnerships with private and public organizations.
These partnerships capitalize on the nation’s technological creativity. They are transforming
markets by enhancing demand for energy-efficient products and services across all sectors of
the economy, driving investment in energy efficiency, and saving consumers and organizations
money on energy bills. Many of the improvements catalyzed by the partnerships will provide
both environmental and economic benefits for the next 10 to 20 years.

The Climate Protection Division continues to have great success with its partnership
programs. In 1998, the Division exceeded its key goal—the Climate Change Action Plan
(CCAP) carbon-reduction goal of 14.6 million metric tons of carbon equivalent (MMTCE).
The Division remains on target to meet its goal for 2000 (see Figure ES1).

Figure ES1. Division carbon reductions compared
with CCAP targets
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This annual report summarizes the environmental and economic results
from the partnership programs of the Climate Protection Division through the end of 1998:

ENERGY STAR Buildings®™ and Green Lights®
ENERGY STAR®-Labeled Products
Methane Partnerships

Environmental Stewardship Programs
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The major economic and environmental achievements across these voluntary programs
through 1998 include the following;:

e Annual reductions of GHG emissions totaled 17 MMTCE?" in 1998—a 40-percent
increase over the 1997 emissions reductions.

e Sulfur dioxide (SO,) emissions were reduced by about 130,000 tons in 1998, while
emissions of nitrogen oxides (NO,) were reduced by about 70,000 tons.

e Cumulative investment in energy-efficient technologies exceeded $4 billion.

e Cumulative energy bill savings for consumers and businesses amount to more
than $18 billion.

® The cost of the Division’s voluntary programs to the government continues to
represent a small percentage of the total investment resulting from the
programs—6.3 percent.

* The net increase in economic activity (in effect, the amount of cash added to the
economy), which is the difference between cumulative energy bill savings and
investment in energy-efficient technologies, amounts to more than $14 billion.

® Program partners’ commitments for additional investments will result in further
reductions of carbon emissions totaling 146 MMTCE through 2015, cumulative
energy bill savings of $23.9 billion, and a net increase in economic activity of more
than $19 billion.

Some of the key accomplishments of CPD’s programs in 1998 include the following:

® ENERGY STAR Buildings participants represented over 8 billion square feet or
13 percent of the total commercial, public, and industrial building market. They
upgraded 3.8 billion square feet, saved nearly 12 billion kWh of energy, prevented
emissions of 2.4 MMTCE, and saved over $802 million on utility bills, in 1998 alone.

* EPA and the US Department of Energy (DOE) piloted a performance-based award—
the ENERGY STAR Label for Buildings—to help building owners identify properties
with the greatest potential for energy-efficiency improvements and to recognize top-
performing buildings.

® More than 1,200 manufacturers produced a total of 3,400 individual product models
in 29 consumer product categories that were ENERGY STAR compliant; use of these
products prevented emissions of 4.0 MMTCE and saved $1.8 billion in 1998.

e Over 900 partnerships achieved reductions of non-carbon dioxide (CO,) gases—
methane, perfluorocarbons (PFCs), hydrofluorocarbons (HFCs), and sulfur
hexafluoride (SF;)—totaling more than 10.5 MMTCE.

1 Reductions in annual greenhouse gas emissions for all CPD programs, including non-CO, gases, are expressed in
“carbon equivalents” as defined by the Intergovernmental Panel on Climate Change (IPCC).
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The Division’s partnership programs reduce GHGs by promoting cost-effective, energy-
efficient technologies and practices. The programs drive investment, deliver cost savings, and
enhance economic activity. Environmental and

economic benefits from these investments will SiguIe ESeRBE Higlomissions
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Every federal dollar spent on partnership programs through 1998 means:

® Reductions in GHG emissions of more than 0.6 metric tons of carbon equivalent
(2.2 tons of CO,).

e Savings for partners and consumers of about $75 on their energy bills.
¢ The creation of $16 in private sector investment.
* The addition of over $58 into the economy.

These results are based on the investments, savings, and emissions reductions associated
with projects that program participants completed through the end of 1998. As
mentioned previously, investments, savings, and environmental benefits of the same
order of magnitude will be realized as a result of additional commitments partners have
already made.
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INTRODUCTION

Voluntary Partnerships Save Energy and

Prevent Pollution

Protecting our environment is a compelling reason to improve the way we use energy—or

more specifically, eliminate the waste in our energy system. Approximately 85 percent of the

energy consumed in the United States is produced through the combustion of fossil fuels. As
they burn, fossil fuels emit carbon dioxide (CO,)—the major greenhouse gas (GHG) that

contributes to global climate change (see below)—as

well as harmful pollutants such as nitrogen oxides Figure 1. Carbon dioxide emissions by source

(NO,) and sulfur dioxide (SO,).

Roughly one-third of the CO, emissions come from
industry, one-third from commercial and residential
buildings, and one-third from transportation (see

Figure 1). Technologies available today can cut this energy
use significantly and, at the same time, improve our
quality of life. EPA’s voluntary public-private partnerships
promote the widespread use of today’s technologies to save
energy and reduce emissions of greenhouse gases and
other air pollutants across many sectors of the economy.

Commercial
Buildings
16 %

Industry
33%

Residential
Buildings

20% \

Transportation
31%

Source: EPA 1998

The earth’s land surface, flora and fauna, oceans, and atmosphere absorb energy
from the sun. Over time, a balance occurs between this incoming energy and
outgoing radiation (long-wave, invisible, infrared energy or heat). Greenhouse
gases, among them carbon dioxide (CO,) and methane, trap the outgoing heat
(energy) in the atmosphere. Since the Industrial Revolution, concentrations of
CO, in the atmosphere have risen about 30 percent. As human and natural
activities produce ever more greenhouse gases, the composition of the Earth's
atmosphere is changing as is the balance between incoming and outgoing heat
energy. The earth’s atmosphere is gradually warming.

Scientific models predict that the average global temperature will increase 2 to 6
degrees Fahrenheit in the coming 100 years. The Second Assessment Report of
the Intergovernmental Panel on Climate Change (IPCC) noted: “Increasing
concentrations of greenhouse gases will raise atmospheric and oceanic
temperatures and could alter associated weather and circulation patterns.” IPCC
is composed of more than 2,000 of the world’s leading climate scientists; its peer-
reviewed reports are the most widely accepted.
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Figure 2. Energy efficiency is a
superior investment
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Figure 3. Large opportunity to direct
investment to efficient and clean
technologies over the next decade
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The Importance of
Managing Energy

American families and businesses spend over
$500 billion each year on energy bills—more
than we spend on K-12 education. Energy
consumption in the United States has almost
tripled since 1950. A growing, mobile population
has come to expect more goods and services—
more equipment, homes, office buildings,
industries, and vehicles. Operating all of these
takes energy.

As a nation, we could use energy more
efficiently. Numerous studies indicate that
greater use of existing energy-efficient
technologies can cut energy bills, enhance
economic growth, and reduce GHG emissions.

The Division’s partnership programs capitalize
on the tremendous opportunity for consumers,
businesses, and organizations to make smarter
equipment purchasing and investment decisions.
Thousands of equipment purchases are made
every day. People tend to buy the equipment
that is the least efficient, thereby committing
themselves to higher energy bills for the next 10
to 20 years, depending on the life of the equipment.
At the same time, buyers overlook the investment
opportunities represented by the more efficient
equipment—investment opportunities with more
than double the return on investment of other
common options, such as money markets or US
Treasury bonds (see Figure 2).
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Turning the Environmental Challenge into
Profitable Opportunities

In the next decade, the nation can capitalize on extensive opportunities to reduce GHG
emissions as buyers replace outdated equipment and products as part of normal business
operations. More than 60 percent of the CO, emissions in the United States in 2010 will be
from equipment purchased between now and then (see Figure 3). If the new equipment is
energy efficient, it can have a dramatic impact on overall US CO, emissions, especially in the
buildings/homes and transportation sectors of the economy .

Through its partnership programs—ENERGY STAR Buildings and Green Lights, ENERGY STAR-
Labeled Products, Methane Partnerships, and Environmental Stewardship Programs—the
Division will continue to deliver the information that organizations and consumers need to
choose energy-efficient solutions.

By adopting existing energy-efficient technologies and practices, businesses and individuals
can simultaneously lower costs and prevent associated GHG emissions.

¢ If everyone in the country bought only energy-efficient products marked with the ENERGY
STAR label during the next 15 years, the nation would slash its cumulative energy bill by
more than $100 billion and reduce carbon emissions by more than 380 MMTCE.

e If all commercial and industrial building owners implemented the ENERGY STAR Buildings
strategy, they would shrink their cumulative energy bill by $130 billion by 2010 and reduce
GHG emissions by more than 350 MMTCE, eliminating emissions equivalent to those
produced by 20 million-30 million cars.

Major opportunities also exist to prevent emissions
of other greenhouse gases that ton-for-ton trap more  Table 1. Numerical Estimates of Global

heat in the atmosphere than does CO, (see Table 1). Warming Potentials Compared with
. . . Carbon Dioxide

Industries—such as semiconductor manufacturing,
aluminum smelting, natural gas production, and coal

mining—are collaborating with EPA to reduce Direct Effect

emissions of methane, hydrofluorocarbons (HFCs), ﬂ

perfluorocarbons (PFCs), and sulfur hexafluoride (SFy). Carbon Dioxide 1
EPA’s partnership programs are a key component of Methane 21
a successful approach to mitigating climate change Nitrous Oxide 310

while accelerating economic growth. Investments in

L. . i i Hydrofluorocarbons 140-11,700
energy efficiency will continue to pay off in the
. . . . . , -9,2
coming decades in energy savings, increased profits, Perfluorocarbons 6:500-9,200
net reductions in GHG emissions, and lower Sulfur Hexafluoride 23,900

emissions of other air pollutants, including NO,

. Source: IPCC 1996.
and particulates.
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Voluntary Partnerships Overcome Market Barriers

EPA has designed its voluntary energy-efficiency programs with the long-term goal of
transforming the market for products and services that are both energy efficient and cost
effective. These programs are sustained efforts to increase the supply of, and demand for,
profitable energy-efficient technologies and practices. The Division’s efforts include
raising the awareness of consumers and business owners about the financial and
environmental benefits of energy efficiency.

EPA’s approach to transforming and enhancing markets involves both supply- and
demand-side strategies. For example, on the supply side, the ENERGY STAR Labeling
program stimulates product innovation by specifying energy performance benchmarks
for a growing array of products (e.g., copiers, computers, consumer audio equipment,
and residential heating, ventilating and air-conditioning (HVAC), and light fixtures).
Through its ENERGY STAR label recognition campaign, this program also stimulates
demand for labeled products.

ENERGY STAR Buildings focuses on overcoming demand-side market barriers—engaging
private companies and public agencies to pursue cost-effective, energy-efficiency
measures in their buildings. It also seeks to improve the services that building owners
are offered though its ENERGY STAR Buildings ally effort.

Methane outreach focuses on specific market opportunities, such as the development of
profitable landfill-gas-to-energy (LGTE) projects.

The Energy Cost Savings Council is a coalition of manufacturers, utilities,
industry groups, and government agencies working to educate American
business leaders on the bottom-line benefits of upgrading buildings with
new electrical technologies. Recently, the Council cosponsored a survey
with CFO Magazine that drew 275 responses from subscribers. Respondents
said they had the least amount of control over electrical energy costs
compared to seven other typical expenses such as labor, travel, and rent. That
suggests the top financial officers may be overlooking opportunities to
reduce energy costs because they assume they have relatively little control
over them.
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END NOTES FOR TABLE 2

1. Partners’ Completed Investments. These are energy-efficiency and methane project investments
for which partners have made initial technology expenditures in 1998 or prior years. This category
also includes sales of ENERGY STAR-labeled products through 1998. The benefits of these Completed
Investments have accrued since they were made and will continue to accrue until the end of their
useful lives.

2. Partners’ Committed Investments. These are energy-efficiency and methane project investments
for which partners have committed to make initial technology expenditures in years after 1998. This
category also includes one cycle of replacements for ENERGY STAR office products with lifetimes of 6
years or less. Replacement of ENERGY STAR office products is assumed to be at the same penetration
rates as in 1998. All benefits from Committed Investments will accrue in the years after 1998.

3. Bill Savings. These represent the total savings in energy bills, or income associated with ENERGY
STAR programs or methane programs, in 1998 dollars, to partners or purchasers of ENERGY STAR
products over the lifetime of the investment or through 2015, whichever comes first. The
investments have varying lifetimes. Some, such as PCs and monitors, have short expected lifetimes,
e.g., 4 years. Others, such as the thermal envelope improvements associated with ENERGY STAR
Homes, have much longer lifetimes, e.g., 30+ years. A cut-off of 2015 was chosen as a reasonable
end-point to assess benefits, even though the benefits of the Division’s voluntary programs and
partner investments will often continue to be realized after that year.

4. Technology Expenditures. These represent the total cost to partners, in 1998 dollars, of investments
in energy efficiency, including the cost of financing the investment over the life of the investment at
a 7-percent real rate of interest (4 percent for public sector investments). This category includes any
premium, and the cost of financing that premium, for the purchase of ENERGY STAR-labeled
products. The 7-percent interest rate is the standard rate recommended by the Office of
Management and Budget in Circular No. A-94, Guidelines and Discount Rates for Benefit-Cost Analysis
of Federal Programs for Base-Case Analysis. As stated in the circular,”(The 7.0 percent) rate
approximates the marginal pretax rate of return on an average investment in the private sector in
recent years.”

5. Net Savings. This category represents the difference between Bill Savings and Technology
Expenditures. It is the amount of cash available to partners and purchasers of ENERGY STAR
products to put back into the economy over the life of the investment, or through 2015, whichever
comes first.

6. MMTCE. This column presents the amount of carbon emission equivalents avoided by investments
in energy-efficient products over the lifetime of the investments or through 2015, whichever comes
first. It includes the emissions avoided by methane programs, using a Global Warming Potential of
21. For energy-efficiency investments and purchases, the carbon emission equivalents are based on
an analysis of marginal carbon emissions. The marginal carbon emission rate varies over time. In
the year 2000, it is assumed to be 1.64 Ibs. CO,/kWh; in the year 2005, it is assumed to be 1.20 Ibs.
CO,/kWh; and in 2010, it is assumed to drop to 1.09 lIbs. CO,/kWh.

For more detailed information on the program cost and benefits calculations, call CPD at 202-564-9190.
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ENERGY STAR Buildingss™ and Green Lights®
ENERGY STAR®-Labeled Products

Methane Partnerships

Environmental Stewardship Programs

For additional information, visit our web site at www.epa.gov/energystar.
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