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Introduction

Each time a family decides to change a light bulb,
upgrade a heating or cooling system, or buy a
new appliance or a new car, that family is making
a decision that impacts both its pocketbook and
the environment. High energy prices and rising
awareness of the consequences of global warming
have led more consumers to factor energy and
environmental costs into their decisions to invest
in new homes, appliances and vehicles. Even so,
many Americans remain unaware of the private
and social benefits of energy-efficient technolo-
gies and practices. Energy efficiency translates
into lower household energy costs, less pollution
and fewer greenhouse gas emissions for all of us.
Additionally, increasing household energy effi-
ciency can work to reduce U.S. reliance on for-
eign fuel sources.

Energy Efficiency Means a Lifetime of Lower
Energy Bills

Residential spending on energy is one of the larg-
est sectors of energy spending in the United
States. According to the U.S. Department of En-
ergy, residential spending on energy in 2005 (the
last year for which data are available) was ap-
proximately $215 billion, or about 21 percent of
total U.S. energy expenditure. (See Chart A,
Page 5.)> The average household now spends an
estimated $1,900 in electric and gas utility bills
each year.?

The American Council for an Energy-Efficient
Economy (ACEEE), a leading provider of energy
efficiency data and analysis, estimates that the

ECONOMIC COMMENTARY
Investing in Energy Efficiency

When consumers decide whether to purchase an en-
ergy-efficient appliance or product, they weigh the
potential benefits of the product (the savings in en-
ergy costs over the life of the product) against its
purchase price. The purchase price of the product is
the first (and most tangible) cost they will incur, and
since the prices of energy-efficient products are of-
ten higher than the prices of less efficient, compara-
ble alternatives, the purchase price alone could dis-
suade some consumers from investing in the more
energy-efficient product. But other cost differen-
tials, such as operating and maintenance costs over
the service life of the appliance, should be factored
in. The timing of the costs and benefits also matters;
because appliances provide services over many
years, the future costs and benefits relevant to con-
sumer’s decision are the “discounted” dollar costs
and benefits.*

Much of the discussion in this report highlights the
potential savings to consumers stemming from the
lower energy costs of operating efficient appliances,
and it is important to recognize that consumers can
enjoy a high rate of return on their investment in
many types of energy-efficient products. In other
words, even though consumers may have to pay
more up front to buy an energy-efficient appliance,
they are likely in many cases to recoup the extra up-
front costs fairly early in the product’s service life
because the future energy savings tend to be sub-
stantial. (See Box A, Page 3.)

average energy-efficient household spends ap-
proximately 40 percent less on the energy it uses
than the average household that is not energy effi-
cient.* In some states, governments and utilities
add to the savings by offering rebates on energy
efficient appliances and products.> Moreover,
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there is some evidence that energy-efficient appli-
ances and practices can add to the market value of
a home.®

Although important gains have been made in en-
ergy-efficient technologies and practices, too
many American families remain unaware of the
potential energy savings that they can gain
through energy-efficient living. In 2006, only 31
percent of the 2,251 households surveyed by the
Consortium for Energy Efficiency (CEE) know-
ingly purchased an ENERGY STAR-labeled
product.’

The following discussion uses data provided by
ACEEE to illustrate the potential for cost savings
that can result from energy-efficient purchases
and practices in the home.

Heating and Cooling

According to the ACEEE, reducing heating en-
ergy use is the single most effective way for
families to save money on their energy expendi-
tures.® Home heating currently accounts for ap-
proximately 30 percent, or about $610, of the av-
erage household’s energy costs. In the Northeast
and Midwest, where the winter months tend to be
colder than elsewhere, heating accounted for
about 40 percent of the average household’s en-
ergy costs, or about $830.° Cooling a home can
also be very costly, particularly for families in
warmer parts of the country. On average, house-
holds across the nation spend an estimated $270 a
year on cooling, while households in warmer
states in the West spend approximately $320 a
year on average.'’

Households that heat and cool their homes effi-
ciently pay about 30 percent less a year in utility
bills than less-efficient households.”* Efficient
heating and cooling alternatives include energy-
efficient boilers, furnaces, or air conditioners, as
well as ENERGY STAR-qualified windows. The
alternatives also include efficient R-38 ceiling
insulation and better-sealed windows and heating/
cooling air ducts.*?

Appliances

Households with energy-efficient appliances will
also enjoy energy savings. Appliances account
for about 30 percent of total household energy
use, which amounts to approximately $550 per
year.’* The energy cost of appliances can vary
substantially based upon the age and model of the
appliance. For example, according to the Natural
Resources Defense Council (NRDC), refrigera-
tors purchased today consume 75 percent less en-
ergy than those used in the 1970s.}* Today,
households with ENERGY STAR refrigerators
and washing machines are spending approxi-
mately $100 less annually, on average, than
households with less-efficient refrigerators and
washing machines.®

Water Heating

The average household spends an estimated $220
on water heating each year. According to NRDC,
a water heater that is more than 10 years old is
likely to be half as efficient as when it was new.
The ACEEE estimates that a household with an
energy-efficient water heater is spending nearly
$100 a year less to heat water than its less-
efficient counterpart.’
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BOX A: Return on Investment in Selected Energy-Efficient Appliances

Over the Life Cycle of the Product
ENERGY STAR Unites Versus Comparable Conventional Units (Dollars

ENERGY STAR Comparable Savings with
Qualified Unit Conventional Unit ENERGY STAR
OIL BOILER

Annual Operating Costs*

Energy Cost $3,827 $4,114 $287
Life Cycle Costs 2

Energy Operating Costs $52,016 $55,917 $3,901
Cost of Purchase $4,000 $2,700 -$1,300
Total $56,016 $58,617 $2,601

Simple Payback of Initial Additional Cost (Years)® 45

PROGRAMMABLE THERMOSTAT

Annual Operating Costs*

Energy Cost $1,130 $1,378 $248
Life Cycle Costs ?
Energy Operating Costs $12,562 $15,319 $2,757
Cost of Purchase $100 $40 -$60
Total $12,662 $15,359 $2,697
Simple Payback of Initial Additional Cost (Years)® 0.2

AIR CONDITIONER

Annual Operating Costs

Energy Cost $139 $153 $14
Life Cycle Costs ?
Energy Operating Costs $1,123 $1,238 $115
Cost of Purchase $300 $270 -$30
Total $1,423 $1,508 $85
Simple Payback of Initial Additional Cost (Years)® 2.1

REFRIGERATOR

Annual Operating Costs'

Energy Cost $46 $54 $8
Life Cycle Costs 2
Energy Operating Costs $455 $536 $81
Cost of Purchase $1,100 $1,070 -$30
Total $1,555 $1,606 $51
Simple Payback of Initial Additional Cost (Years)* 3.7

Source: ENERGY STAR, U.S. Environmental Protection Agency and U.S. Department of Government, Life Cycle Cost Estimates, avail-
able at http://www.energystar.gov/index.cfm?fuseaction=find_a_product.

! Annual costs exclude the initial purchase price and assume that annual costs of maintaining both units are equal. Annual operating costs
for the oil boiler and programmable thermostat assume use in Detroit, Michigan; annual operating costs for the air conditioner assume use in
Atlanta, Georgia.

% Life cycle costs are discounted over the products' average lifetime using a real (inflation-adjusted) discount rate of 4 percent.

® A simple payback period of zero years means that the payback is immediate.
I
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Lighting

Lighting currently accounts for about 5 to 10 per-
cent of total energy use in the average American
household. The typical household using 20-watt
ENERGY STAR compact fluorescent light bulbs
(CFLs), which use less energy and last up to
seven times longer, is spending nearly $13 a year
less per bulb (assuming 8 hours of use) than a
similar household using 75-watt incandescent
light bulbs.®® Replacing five 60-watt incandescent
light bulbs with 13-watt ENERGY STAR CFLs
can save households about $30 a year in lighting
expenses, assuming the lights are in use for four
hours a day. The total savings only increase as
usage increases. (See Appendix A.)

Ilustrative Household Energy Scenarios

The following table is prepared from data pro-
vided by ACEEE and illustrates the potential for
in-use savings from energy efficiency. Household
A (the “Martin” family) spends approximately
$1,820 on utilities annually and represents typical

Martins
Household Energy Expense
Heating $613
Cooling $271
Water heating $218
Lighting $165
Appliances $553
Total $1,820

Total Savings

Average Annual Household Spending

household energy use. Household B (the “Bailey”
family) has already made several upgrades to its
house that have improved its overall energy-
efficiency. The Baileys spend 40 percent, or ap-
proximately $730, less per year on in-home en-
ergy use than the Martins. These updates include
improvements in heating and cooling, and updat-
ing to ENERGY STAR-qualified refrigerators,
washing machines, light bulbs and windows. (See
Table A.) (The Bailey’s energy efficiency up-
grades are itemized in Appendix B.)

Fuel Efficient Vehicles Mean Paying Less at
the Pump

Transportation is the single largest sector of con-
sumer spending on energy, representing $475 bil-
lion, or 46 percent of total spending in 2005 (the
latest year for which data are available).”® (See
Chart A, Page 5.) Transportation accounts for 68
percent of our nation’s oil usage.”® In 2005, U.S.
cars and trucks consumed 174 billion gallons of

TABLE A: An lllustration of Potential Energy Savings From

Use of Efficient Appliances and Practices
The Martins vs. The Baileys

Annual Energy Savings

Baileys Difference
$279 $334
$93 $178
$122 $96
$138 $27
$453 $100

$1,086 $734
40% $734

Source: Based on data provided by the American Council for an Energy-Efficient Economy.
. _______________________________________________________________________________________________________________________________________________________________|
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CHART A: U.S. Energy Expenditures by Sector

(Billions, 2005 Dollars)

Transportation
$475

Industrial
$196

Source: Energy Information Administration, U.S. Department
of Energy, Annual Energy Outlook 2007

gasoline, accounting for more than two-thirds of
U.S. consumption of petroleum-related products
and contributing significantly to our dependence
on foreign-produced oil.** If gasoline prices re-
main at current levels, the typical American
household with two vehicles will spend nearly
$3,700 on gasoline this year, according to the
American Automobile Association (AAA).?

To illustrate the potential for gasoline savings
from fuel efficiency, the following table com-
pares the energy costs of two households that al-
ready own two cars of comparable size and age.
Each household drives their cars about 14,600
miles apiece each year. However, household A
(the “Martin” family) gets poorer gas mileage on
each of its cars than household B (the “Bailey”
family). The Martin family gets an average of
25.4 miles per gallon (mpg) out of its cars (the
average efficiency for the U.S. fleet in 2006),
while the Baileys get 35.0 mpg.”® As a result, the

Martins will spend about $3,200 on gasoline to
fuel their cars this year, while the Baileys will
spend only about $2,320 on gasoline. That is, the
Martins spend approximately $880 more than the
fuel-efficient Baileys.?* In short, a household that
operates vehicles with an average fuel efficiency
of 35.0 miles per gallon (mpg) can expect to
spend 27 percent less on fuel than a household
that operates vehicles with an average fuel effi-
ciency of the national fleet average of 25.4 mpg.
(See Table B.)

Consumers often underestimate the economic
benefits of purchasing more fuel-efficient vehi-
cles available on the market today, such as hy-
brids. In addition to the savings from gasoline
consumption, consumers that purchase certain
types of hybrid vehicles may be eligible for sig-
nificant tax credits from the federal government.
For example, a consumer who purchases a hybrid

TABLE B: An lllustration of Potential Gasoline
Savings From Use of Fuel Efficient Vehicles

The Martins vs. The Baileys

Difference
. . in Gasoline
Martins Baileys Spending
Per Year
Average Fuel
Efficiency (mpg) 254 350
Annual Fuel Costs $3,196 $2,319 $877

Source: JEC calculations based on data from the Department of
Transportation and the Department of Energy.

Note: Calculations assume an annual average gasoline price of
$2.78 per gallon, the Energy Information Administration's 2007
projection for the retail price of a gallon of regular grade gasoline.
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sports utility vehicle instead of a standard-engine
sports utility vehicle (from the same model year)
can receive a tax credit of as much as $3,000 to
help offset the difference in the initial purchase
price of the hybrid.?® The tax credit, coupled with
fuel savings, may allow the consumer to recoup
the increased price paid for the hybrid in just over
two years.?

Energy Efficiency Also Has Important Social
Benefits

The benefits of energy efficiency also extend far
beyond the direct savings for individual house-
holds. The operation of energy-efficient homes,
appliances and vehicles might also reduce the na-
tion’s need for new power facilities, reduce the
level of pollutants in the air we breathe, and pro-
vide a healthier indoor environment for families.

According to the EPA, the average single-family
home adds more than twice as much greenhouse
gas emissions to the atmosphere as the average
passenger vehicle.?” The process of heating and
cooling homes in the U.S. emits 150 million tons
of carbon dioxide into the atmosphere each year.
Such emissions also generate about 12 percent of
the nation’s sulfur dioxide emissions and 4 per-
cent of the nation’s emissions of nitrogen oxides
—the main components of acid rain.”® Energy-
efficient households can emit approximately
8,900 fewer pounds of CO, into the air each year,
according to ACEEE.?® The use of an ENERGY
STAR refrigerator and washing machine alone
could lessen household carbon emissions by
1,200 pounds of CO, each year.*®* And if every
American home replaced just one light bulb with

a more efficient (ENERGY STAR-qualified)
bulb, we would save enough energy to light more
than 3 million homes for a year and prevent
greenhouse gases equivalent to the emissions of
more than 800,000 cars according to the EPA and
the U.S. Energy Department.®

According to the U.S. Department of Energy, en-
ergy-efficient homes can also provide a healthier
indoor environment. The health risks associated
with contaminants such as combustion by-
products and radon, mold, pollen and dust mites
can be reduced by upgrading to energy-efficient
products and technologies.*® Further benefits in-
clude reduced noise, greater fire safety, and im-
proved building stability.®

Greater fuel efficiency in vehicles would also
help curb greenhouse gases. The EPA reports
that the transportation sector-which is dominated
by automobile usage-has significantly increased
its contribution of carbon emissions over the past
forty years, ballooning from one-quarter of all
emissions to one-third (33 percent).**

Conclusion

There can be substantial private and social bene-
fits for households to invest in greater energy ef-
ficiency—from both a private savings and a social
benefits perspective. To increase awareness of
these advantages, policymakers can promote
measures to make it easier for consumers to fac-
tor in both the energy savings and the reduced
carbon emissions over the life of the appliances
and vehicles they may buy to assist them in their
purchase decisions. Energy efficient technologies
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are available today, and thus the decision to be
more energy efficient can have an immediate
positive impact on our environment and energy
security. Helping more American families to re-
alize the potential benefits of energy-efficient
technologies and practices can go a long way to-
ward achieving our national goals for energy pol-

icy.
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APPENDIX A: Potential Savings from Replacing a 60-Watt

Incandescent with a 13-Watt Compact Fluorescent Light Bulb

1st year 2nd year 3rd year 5th year 10th year
Light on 2 hrs/day $1.76 $5.52 $9.28 $16.31 $32.59
Light on 4 hrs/day $5.52 $12.53 $20.06 $32.59 $66.69
Light on 8 hrs/day $12.53 $27.08 $39.61 $66.69 $135.38
Light on12 hrs/day $20.06 $39.61 $59.67 $100.78 $201.57

Source: Data provided by American Council for an Energy Efficient Economy; Calculations take into account initial pur-
chase price of the lightbulbs.

Note: Savings calculations based on comparing an incandescent light bulb costing $.50 providing 850 lumens of light, for
1000 hours at an electricity cost of $.095 per kilowatt hour, versus a fluorescent bulb costing $2.00, providing 850 lumens of
light for 6,000 hours at the same cost of electricity.
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