TABLE OF CONTENTS

Executive Summary

Installed Base

Manufacture and Distribution

Purchase Drivers

National Savings Potential

Household Savings

Getting Started

Program Design Options

Federal Tax Credits and State
Additional Resources

Appendix ...

Energy and Cost Comparison

Energy and Cost Comparison

13

13

Rebates 14

14

15

for Gas Water Heating Options 15

for Electric Water Heating Options 16




EXECUTIVE SUMMARY

This document is designed to help ENERGY STAR partners understand the unique savings potential
of residential water heaters and develop effective water heater programs.

Revolutionary changes in water heater technology coupled with the yearly replacement of roughly
one out of every 13 water heaters create a tremendous opportunity to increase energy efficiency in
the residential sector. With most American households containing conventional water heaters barely
more efficient than the ones sold 20 years ago, energy efficiency program sponsors can achieve
significant, cost-effective savings by adding ENERGY STAR qualified water heaters to their program
portfolios.

Water heating is the second largest energy end use in homes, behind space heating and cooling.
It accounts for 16.8 percent of residential energy consumption and can cost a household anywhere
from $200 to $600 a year.

Almost every U.S. household has at least one water heater, and many of them are old. About 27
million households have water heaters that are more than 10 years old and are therefore nearing
the end of their functional lives.

Each year, about 8 percent of households replace their water heaters. Between 7 million and
7.8 million water heaters are replaced in the United States annually. Another 1.2 million to
2 million units are installed in new homes.

ENERGY STAR qualified water heaters are much more efficient than standard technologies. Most
units sold today just meet the current Federal standards, which took effect in 2004. ENERGY STAR
qualified models consume 7 to 55 percent less energy than standard-efficiency models and can save
a household $30 to $300 a year on its energy bills.

While ENERGY STAR qualified water heaters are more expensive, consumers will recover the price
premium within the product’s expected lifetime. \When installation costs are included, the price
premium over standard-efficiency units ranges from a low of about $70 for high-efficiency gas
storage models to a high of about $2,500 for solar water heaters.

ENERGY STAR qualified water heaters are already widely available. At least 922 gas storage, gas
tankless, heat pump, and solar water heater models have already qualified for the ENERGY STAR
label. Qualified gas condensing water heaters are expected in 2010.

Government incentives will make purchasing ENERGY STAR qualified water heaters more
attractive to consumers. Program sponsors can boost savings by leveraging current Federal
tax credits for high-efficiency water heaters. In addition, rebates may be available from State
governments in some parts of the country due to funding provided through the American
Recovery and Reinvestment Act of 2009.




INSTALLED BASE

Residential water heaters supply hot water to almost all of the 79 million single-
family homes and approximately 21 million multi-family and manufactured
homes in the United States. As some single-family homes contain more than

one working water heater, there are approximately 103 million residential water
heaters in service nationwide.' At least 27 million of these water heaters are more
than 10 years old and therefore are nearing the end of their functional lives.?

Just over half of all homes (53 percent) are served by gas water heaters; most
of the rest are served by electric (40 percent). Other energy sources for water
heating include fuel oil (used primarily in the Northeast), propane, wood,

and solar.® Gas is the dominant water heating fuel in the West, Midwest, and
Middle Atlantic. Electric water heaters are more common in the East South
Central and South Atlantic census divisions and in the Pacific Northwest.

Prevalence of Gas Water Heating by Census Division, 2005
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Consumption Survey, Energy Information Administration, 2005.

Water heating accounts for 16.8 percent of home energy use, measured at the
site, and can cost a household anywhere from $200 to $600 a year, depending
on the amount of hot water used and fuel prices.* To help control energy
consumption, Congress established minimum efficiency standards for water
heaters in 1987 based on fuel and capacity. The original standards, which took
effect in 1990, required a minimum energy factor (EF)® of 0.525 for gas water
heaters and 0.864 for electric water heaters with a 50-gallon tank. The current
standards, which took effect in January 2004, require a minimum EF of 0.575 for
gas water heaters and 0.904 for electric water heaters with a 50-gallon tank. The
U.S. Department of Energy (DOE) is developing amended minimum efficiency
standards that are expected to take effect in 2013.¢
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WATER HEATER MARKET

Annual Shipments

Water heater shipments averaged 9.2 million units per year over the last 10
years. The market is evenly split between electric and gas. Electric units have
gained market share in recent years because new housing construction was
concentrated in the South, where electric water heating predominates. Roughly
80 percent of new units replace old units; the remaining 20 percent are used in
new construction. Sales in 2008 totaled 8.2 million units, down 15 percent from
the peak in 2004, due largely to contraction in the home construction industry.®

Water Heater Shipments, 1999-2008
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Electric Water Heaters  46% 46%  47% 47%  46% 48% 48% 51% 50% 51%

Units Installed in New Homes 1,861 1,779 1,701 1,755 1,759 1,912 1,995 2,044 1,555 1,180
(Thousands)

Sources: “56™ Annual Report: Statistical Review,” Appliance Magazine, May 2009, and analysis
by D&R International, Ltd. of data from the U.S. Census Bureau on new home construction

and placements of manufactured homes.
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Manufacture and Distribution

A.O. Smith, Rheem Manufacturing,
and Bradford White manufacture 88
percent of residential water heaters.
More than two dozen companies
manufacturer the remaining 12
percent. Rheem leads the market
for tankless units, selling more

than half of all models. Solar water
heaters are sold largely by smaller
companies." See www.energystar.
gov/waterheaters for a complete
list of ENERGY STAR manufacturer
partners.'

Retailers, wholesalers, distributors,
and plumbers make up the water
heater distribution chain. Wholesalers
and distributors account for half of
water heater sales; plumbers buy 87
percent of these, mostly for resale to
homeowners. Retailers account for
the remainder of water heater sales;
homeowners buy 85 percent of these.
Together, homeowners and plumbers
purchase 86 percent of all water
heaters. Commercial property owners,

Water Heater Manufacturer
Market Share, 2006

A.0. Smith
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Others
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Rheem
Manufacturing
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Sources: “A Portrait of the U.S. Appliance
Industry,” Appliance Magazine, Sept.
2007, and A.O. Smith Water Products
Company homepage,
www.aosmith.com/prod/wpc.htm.

remodelers, and builders buy the remaining 14 percent. Of those purchased by
homeowners at retail, almost two-thirds are installed by the homeowner, while

plumbers install the rest.™

Water Heater Distribution Channels
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Property Owners (16%)
(6%)

Remodelers
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Plumbers

Retailers (50%)

Homeowner buys
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Builders
(1%)
Remodelers
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Property Owners
(4%)

Wholesalers/Distributors (50%)

Source: D&R International, Ltd. based on interviews with water heater manufacturers.
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The top three water heater retailers are Sears, The Home Depot, and Lowe’s.
Together, they are responsible for almost 43 percent of retail sales. Among the
thousands of wholesalers and distributors nationwide, the three largest are
Ferguson, Johnstone Supply, and Winnelson. Some manufacturers sell only to
wholesalers, while others sell to retailers and wholesalers.

Purchase Drivers

Homeowners replace water heaters for three major reasons: 1) the unit fails
completely, 2) the performance of the unit becomes unacceptable, or 3) the
homeowner decides it's time for a new one. In a 2005 survey of consumers
in the Northwest who planned their water heater replacement, 43 percent
said “it was getting old and it was time to replace it before it broke.”
Another 25 percent said “we wanted a more efficient unit.”"*

Reasons for Purchasing a Water Heater

New
Construction
(20%)

Complete
Failure
(30%)

Poor

Planned Performance
Replacement (20%)

(30%)

Source: D&R International, Ltd. based on interviews with water heater manufacturers, and
“Assessment of the Residential Water Heater Market in the Northwest,” Northwest Energy
Efficiency Alliance, Report #£06-158, July 13, 2006.

The factors most likely to influence a consumer’s water heater selection are
fuel type; tank size; warranty; price; and, especially in the case of emergency
replacement, speed of procurement and installation. Recommendations from
salespeople, friends, or family and the way retailers and plumbers present the
options also strongly influence the product choice.®
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EFFICIENCY AND SAVINGS
ENERGY STAR Criteria

The energy efficiency of the installed base is likely to rise steadily, possibly
dramatically, over the next 10 years with the arrival of ENERGY STAR qualified
water heaters. In April 2008, DOE announced final ENERGY STAR criteria, which
apply to five types of water heaters. They range from improved versions of

the dominant gas storage design, which cut energy consumption by about 7
percent, to super-efficient technologies that use half the energy of conventional
models.

The ENERGY STAR criteria, which took effect in January 2009, include
minimum requirements for energy efficiency, first hour ratings, warranties, and
compliance with certain safety standards. As of August 25, 2009, 922 ENERGY
STAR qualified water heater models were on the market.

ENERGY STAR Water Heater Criteria

Type of Water
Heater

Minimum Energy
Factor

Minimum First
Hour Rating**

Minimum
Warranty

Safety

Compliance with

and 1 year on
piping and parts

High-Efficiency 0.62 until 8/31/10; 67 gallons 6 years on sealed
Gas Storage 0.67 thereafter per hour system ANSI' 721.10.1/
CSA 4.1
Compliance with
ANSI" Z21.10.1/
Whole-Home Gas 082 25 ga_llons 10 \{]ears on hzat CSA 4.1 or ANSI
Tankless : per minute exchangerand s | ;71 0'3/CSA 4.3
at a 77°F rise years on parts ™ o
depending on
burner size
Compliance with
. 67 gallons 8 years on sealed
Gas Condensing 0.8 ANSI" Z21.10.1/
h t
per hour system CSA 4.1
Compliance with
Heat Pump 2.0 5F()Jegrar:loounrs 9 yea;\s/;griealed UL 174 and
UL 1995
10 years on solar
collector, 6 years 0G-300
Solar 0.50 Solar _ on storage tank, 2 | o tification from
Fraction* years on controls, SRCCH

Notes: * Based on the Solar Rating and Certification Corporation’s (SRCC) conversion formula:
Solar Fraction = 1 - (Energy Factor/Solar Energy Factor), assuming a 0.6 or 0.9 energy factor

for gas or electric backup, respectively.

** The first hour rating is the amount of hot water in gallons the heater can supply in the first
hour starting with a tank full of hot water.

t The American National Standards Institute (ANSI) assists other organizations in the
development of safety standards for many different appliances, including gas water heaters.

The Z21.10.1/CSA 4.1 standard applies to water heaters that burn at 75,000 BTU per hour or
less and sets guidelines for safe operation. Gas water heaters with burners that operate at
over 75,000 BTU/hour must comply with the Z21.10.3/CSA 4.3 standard.

11 Electric water heaters, such as heat pump water heaters, are tested under Underwriters
Laboratories (UL) 174. This standard is a set of guidelines for proper functioning and design of
electric water heaters.

t1t1 SRCC’s 0G-300 standard outlines minimum quality and operational requirements for solar

water heaters.

ENERGY STAR Water Heater Market Profile and Program Design Guide, Page 8




Profiles of ENERGY STAR Qualified Water Heater Technologies

Solar

Innovations

Uses the sun’s energy to heat water

Energy Consumption

130 therms/year or 2,429 kWh/year
for backup, both 50% less than
standard storage models

Advantages

Visible indication of one’s
commitment to reducing energy
consumption; some models can
work well in overcast conditions and
operate in temperatures as low as
-40°F

Disadvantages

High initial cost; requires the use of
a backup gas or electric water heater,
usually a conventional storage
model; may require more frequent
maintenance

Availability 160 models as of August 25, 2009
Heat Pump
Innovations Instead of generating heat, uses
electricity to move heat from
surrounding air to the water
1 Energy Consumption 2,195 kWh/year, 55% less than

standard storage models

Advantages

Cools and dehumidifies the space in
which it’s installed, a benefit during
the cooling season, especially in
more humid climates

Disadvantages

Installation is complicated and
requires a trained professional;
requires a condensate drain and
periodic air filter cleanings; cools
and dehumidifies the space in which
it's installed, a disadvantage during
the heating season if installed in
conditioned space

Availability

2 models as of August 25, 2009

Note: More detailed profiles of the five technologies are included in DOE’s 2009 “ENERGY

STAR Water Heater Partner Resource Guide.”
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National Savings Potential

Revolutionary changes in water heating technology coupled with the yearly
replacement of roughly one out of every 13 water heaters create a tremendous
opportunity to increase energy efficiency in the residential sector.

ENERGY STAR qualified water heaters currently account for only 6 to 7

percent of sales and less than 1 percent of the installed base." If all homes

had ENERGY STAR qualified models, the United States could save 1 billion to
6.8 billion therms, 98 billion to 107 billion kWh, and $12 billion to $22 billion,
depending on technology choices.” This is 1.16 to 1.85 quadrillion BTU per year
of primary energy, a 40 to 64 percent savings.'

Energy Savings Potential from ENERGY STAR Water Heaters

3.0

2.5

2.0

Primary Energy
(Quadrillion BTU)
&

0.5

Status Quo Low Savings Scenario High Savings Scenario

Note: Assumes 52.5 million gas homes acquire high-efficiency gas storage units (EF=0.62)

in the low savings scenario and solar water heaters with gas backup in the high savings
scenario. Assumes 40.3 million electric homes acquire solar water heaters with electric
backup in the low savings scenario and heat pump water heaters in the high savings scenario.
Estimates of primary energy savings potential assume a 3.18 site-to-source conversion factor
for electricity.

Source: Analysis by D&R International, Ltd. using data from "Residential Energy Consumption
Survey 2005," Energy Information Administration, Table HC2.8 and Annual Energy Outlook
2009, Energy Information Administration, Table 4.
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Household Savings

An ENERGY STAR qualified water heater can save a household $30 to $300

a year on its energy bills. Qualified tankless and solar models can last up to

20 years, making them more durable than their less efficient counterparts.
Although installation costs are higher for some models, particularly heat pump
and gas condensing units, the simple payback period can be as short as three
years.?

Annual Energy Expenditures for Different Water Heating Technologies

Approximate Simple
Payback (years)

Gos Backup $194 12
\évahsOITZ_r:' k?gg $272 5-14
gszdensing $279 4-9
EFoen $333 .
Er0en) $360 25
E‘Z.szi?fr'é’gé‘ | $388 N/A
Electric Backup $269 9
Conventional $539 N/A

Electric Storage

* Annual energy consumption of new qualified high-efficiency gas storage models will
decrease after August 2010, when the ENERGY STAR criteria are tightened.

Source: “ENERGY STAR Residential Water Heaters: Final Criteria Analysis,” U.S. Department
of Energy, April 1, 2008. Figures updated with current utility rates by D&R International, Ltd.
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