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I. Background

Beginning in the 1970s, policy makers supported setting minimum efficiency
requirements on new residential applianceso These standards remove inefficient products
from the marketplace, thereby assuring that all consumers benefit by obtaining less energy­
intensive products. The standards lead to appliances that might cost a little more initially,
but provide energy bill savings that pay back the extra first cost many times over for typical
consumers. Standards also remove uncertainty while providing a level playing field and
economies of scale for manufacturers.

California was the first to initiate appliance efficiency standards in 1974 with the
adoption of the Warren-Alquist Act, which instructed the California Energy Commission to
promulgate efficiency standards. California imposed initial standards on 15 products in the
1977-79 period (SBW Consulting, Inc. 1994). California upgraded its standards throughout
the 19808, and other states such as Florida, New York, Connecticut, and Massachusetts
adopted state standards.

Efforts to enact national appliance efficiency standards also date back to the 1970s.
The Energy Policy and Conservation Act of 1975 called for setting appliance efficiency
targets~ In 1978, the National Energy Policy and Conservation Act (NEPCA) directed the
Department of Energy (DOE) to develop mandatory efficiency standards for 13 products.
DOE proposed regulations for eight products in 1980, but these standards were never
fin·alizedo The Reagan Administration in its early years opposed setting appliance efficiency
standards and eventually promulgated "no-standard standards 0 " DOE was then sued by pro­
standards organizations. A Court of Appeals ruled against the Reagan Administration and
threw out the "no-standard standards" in 19850 However, little progress was made towards
enacting meaningful national standards during 1980-86.

By 1986, the proliferation of varying state standards convinced appliance
manufacturers to seek uniform national standards. Manufacturers serve a national market,
and variation in state regulations complicates product planning and marketing, and possibly
leads to additional product offeringso Manufacturers and energy efficiency advocates then
directly negotiated what became the National Appliance Energy Conservation Act (NAECA).
NAECA was adopted by the UeS~ Congress with virtually no opposition and was signed into
law by President Reagan (U~S<+ Congress 1987)0 The standards established minimum energy
efficiency requirements for 12 types of residential appliances sold in the United States.
NAECA also contains requirements and deadlines for updating the initial standards through
rulemakings conducted by DOE using criteria included in the lawe DOE has completed two
rulemakings so far 10 Revised standards on refrigerators and freezers were finalized in 1989,
affecting units manufactured beginning in 1993~ New standards on clothes washers, clothes
dryers, and dishwashers were issued in 1991, affecting units manufactured starting in 1994e
Table 1 shows the chronology for the major products covered under NAECAo
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Table 1

STATUS OF NATIONAL APPLIANCE EFFICIENCY STANDARDS

REFRIGERATORS AND FREEZERS
• Initial standards took effect in 1990
-- Revised standards took effect in 1993
.. Revised standards could be issued in late 1995 or 1996, effective in 1998 or 1999

WATER HEATERS
• Initial standards took effect in 1990
.. Revised standards on gas- and oil-fired water heaters could be issued in 1996,
effective in 1999
., Revised standards on electric water heaters could be issued in 1997, effective in
2000

FURNACES AND BOILERS
• Initial standards took effect in 1992
., Revised standards could be issued in 1997, effective in 2002

CEmRAL AIR CONDITIONERS AND HEAT PUMPS
• Initial standards took effect in 1992-93
* Revised standards could be issued in 1996-97, effective in 1999-2002

ROOM AIR CONDITIONERS
.. Initial standards took effect in 1990
@ Revised standards could be issued in 1996, effective in 1999

CLOTHES WASHERS, DRYERS, AND DISHWASHERS
.. itial minor standards took effect in 1988
.. Revised standards t effect in 1994
.. Revised standards could be issued 1996-97, effective in 1999-2000

RANGES AND OVENS
.. Initial minor standards took effect in 1990
@ Revised standards could be issued in 1996, effective in 1999

LIGHTING BALLASTS
@ Initial standards took effect in 1990
@ Revised standards could be issued in 1996-97, effective in 1999-2000
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In 1988, NAECA was amended to include minimum efficiency standards on
fluorescent lamp ballasts (U.S. Congress 1988), following the adoption of ballast standards
by a number of states and successful negotiations between ballast manufacturers and energy
efficiency advocates. The national ballast standards took effect in 1990. This law also
contains requirements for periodic review and updating of the ballast standards by DOE.

In 1992, minimum efficiency standards were added on a variety of lamps, induction
motors, most types of commercial heating and air conditioning equipment, and plumbing
fixtures as part of the Energy Policy Act (EPAct) (U.S. Congress 1992). Like the NAECA
standards, these standards were based on negotiated agreements between manufacturers of the
affected products and energy efficiency advocates. EPAct also contains procedures and
criteria for updating the standards, as well 'as provisions that could lead to efficiency
standards on four additional product types. Table 2 lists the products, effective dates, and
the possible timing of new standards for the products covered under EPAct.

DOE has been conducting analyses and rulemakings that could lead to new efficiency
standards on many of the products cqvered by NAECA, EPAct, and the 1988 ballast lawe
Also, manufacturers and efficiency advocates have been negotiating consensus
recommendations for some of these products9 The status of these rulemakings is discussed in
Section IV below.

Benefits and Costs of Appliance Efficiency Standards

Minimum efficiency standards on appliances and other products provide a wide range
of benefits for the investments they require. Consumers save money on net since the
reduction in energy use and operating cost exceeds the increase in first cost, often by a wide
margin~ The reduction in energy consumption yields environmental benefits in the form of
reduced emissions of a variety of pollutants and greenhouse gaseso The benefits to many
electric utilities come the form of reduced need for investment in expensive new power
plants, transmission lines, and distribution equipment0 In addition, appliance manufacturers
can benefit from selling higher priced, higher value-added products~

National Energy Savings

Efficiency standards already adopted are expected to save about 1.2 Quads per year of
primary energy in 2000, rising to 2~9 Quads per year by 2015 (see Table 3)$ 1 About 80
percent of the total energy savings in 2000 is from electricity, the remainder is primarily
natural gas$ The original NAECA standards and updates on refrigerators, freezers, and
laundry products contribute about one-third of the total primary energy savings. The EPAct

standards also contribute about one-third of the total energy savings 0 The remaining

Quad is a quadrillion Btus of energy, equivalent to 1.. 05 Exajoules$ The United States
consumed approximately 86 Quads of energy in 19940
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Table 2

STATUS OF NATIONAL STANDARDS
ESTABLISHED BY THE ENERGY POLICY ACT

FLUORESCENT LAMPS
CD Initial standards take effect in 1994-95
48 Revised standards scheduled to be issued in 1997, effective in 2000

REFLECTOR INCANDESCENT LAMPS
• Initial standards take effect in 1995
4) Revised standards scheduled to be issued in 1997, effective in 2000

HIGH INTENSITY DISCHARGE LAMPS
-- Determination could be made in 1996
• Initial standards could be established, date uncertain

ELECTRIC MOTORS (1-200 HORSEPOWER)
• Initial standards take effect in 1997-99
• Revised standards scheduled to be issued in 1999, effective in 2002-2004

SMALL ELECTRIC MOTORS
• Determination could be made in 1996
• Initial standards could be established, date uncertain

COMMERCIAL HVAC EQUIPMENT
• Initial standards take effect in 1994-95
* Revised standards expected, date uncertain

SHOWERHEADS AND FAUCETS
• Initial standards took effect in 1994
@ Revised standards possible, date uncertain

DISTRIBUTION TRANSFORMERS
@ Determination could be made in 1996
@ Initial standards could be established, date uncertain
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Table 3

PROJECTED ENERGY SAVINGS FROM U.S. APPLIANCE EFFICIENCY STANDARDS

Electricity Primary energy Peak capacity
saved (fWh/yr) saved (Quads/yr) saved (GW)

Standard 2.QQQ 2.Ql5. 2.QQQ 2.Ql5. 2000 2015

NAECA (1987) 8 43 0.21 0.58 1.4 15.7

Ballasts (1988) 18 24 0.21 0.28 5.7 7.5

NAECA updates
(1989, 1991) 20 39 0.23 0.45 3.6 7.3

EPAct lamps (1992) 35 90 0.40 1.04 7.0 18.0

EPAct other (1992) -1 ~ 0.19 0.55 3.1 9.5

ALL EXISTING 88 222 1.24 2.90 20.8 58.0

8-product rule
(proposed 1994) 44 169

Sources:
ACEEE.

provided by Lawrence Berkeley National Laboratory; estimates made by
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roughly one-third of the savings is a result of the original lighting ballast standards and the
other EPAct standards (covering motors, commercial HVAC equipment, and plumbing
fixtures) *

Further energy savings would result from adopting additional standards as called for
in NAECA and amendments to it. For example, the "eight-product rule" proposed by DOE
in March, 1994, was projected to save nearly 2.2 Quads per year by 2015 (DOE 1993).
Also, DOE proposed new standards on refrigerators and freezers in mid-1995 that were
projected to save 0.27 Quads per year, equivalent to about 23 billion kWh per year of
electricity, by 2015 (DOE 1995)~ The status of these and other rulemakings is discussed in
Section IV below.

B. Consumer Economic Impacts

Appliance efficiency standards are usually expected to increase the first cost for
manufacturers and purchasers, but consumers more than recoup the extra first cost through
the energy bill savings. For example, DOE estimated that the 1993 refrigerator standards
would increase the first cost of a typical new top-mount refrigerator-freezer by about $65,
with the electricity savings paying back this increased first cost in about four years for the
typical consumer (Turiel, Berman, Chan, et al~ 1990)G In reality, engineering advances and
price com tition have held down the extra first cost paid by consumers for energy efficiency
improvements due to the standards (see refrigerator case study below) ..

In the aggregate, we estimate that appliance standards already adopted will save
consumers $132 billion net (i .. e.. , energy cost savings minus the increased first cost) over the
lifetime of products purchased by 2030 (see Table 4).. This estimate, representing net present
value in 1990 dollars assuming a 7 percent real discount rate, is based on gross energy bill
savings of $191 billion and an estimated increased purchase price of $59 billion for all
products affected by the standardSe This implies an average benefit-cost ratio of 3 .. 2 for all
of the standards adopted so far ~

Future standards could increase the economic benefits substantially ~ For example,
propo itS-product rule'~ was projected to result in net consumer savings of $66

billion (DOE 1993)$ And the proposed refrigerator and freezer standards could save an
additional $8 billion net (DOE 1995)0 These projections are also based on a 7 percent real
discount rate; at a lower discount rate of 4 percent real, the net benefits more than double..

Utility Impa.cts

S dards adopted to date are expected to reduce national electricity use by 88 TWh
year and cut peak electric capacity requirements by 21,000 MW in 2000 .. For

comparison, national electricity consumption is expected to grow about 35 TWh per year on
average during 1993-2000 (EIA 1995).. The projected electricity savings from appliance
standards in 2000 is equivalent to nearly 3 percent of projected national electricity
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Table 4

COST-EFFECTIVENESS TO CONSUMERS OF
U.S. APPLIANCE EFFICIENCY STANDARDS

(All values are net present value in billion 1990 dollars, using a 7 percent real discount rates)

Standard

NAECA (1987)

Ballasts (1988)

Benefit-
Gross Net cost

~ Benefit Benefit Ratio

28.3 67.9 39.6 2.4

2.7 10.3 7.6 3.8

NAECA updates
(1989, 1991)

EPAct lamps (1992)

EPAct other (1992)

EXISTING

8-product rule
(proposed 1994)

6.0 19.0

Sources:
ACEEE.

Berkeley National Laboratory; estimates made by
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consumption that year, and is equivalent to the power typically supplied by 31 large (500
MW) baseload power plants. Also, the electricity savings from appliance standards in 2000
is on par with the cumulative savings expected that year from all utility demand-side
management programs that year (Hadley and Hirst 1995). Standards also reduce the
uncertainty associated with forecasting the future demand for electricity, which provides real
value to electric utilities.

Energy savings accumulate over a decade or two, corresponding to the time required
to replace the existing stock of appliances once new efficiency standards take effect.. By
2015, the electricity savings from existing appliance standards is expected to grow to 222
TWh per year with about 58,000 MW of avoided peak generating capacity (see Table 3)$
The former is equivalent to about 6 percent of currently projected electricity consumption
that year. Of course, these savings will increase if new or updated standards are adopte(L

D 8 Environmental Impacts

Appliance standards will provide significant environmental benefits due to reduced
fossil fuel consumption for electricity generation, as well as reduced direct combustion of
fuels in residential appliances. It is estimated that existing standards will prevent 107 million
tons of carbon dioxide emissions, 286 thousand tons of NOx emissions, and permit 385
thousand tons of 502 emissions to be banked or traded in the year 2000 alone (McMahon
1995)8 The carbon dioxide savings by 2000 (equal to 26.5 million metric tons of carbon) are
equivalent to two percent of total U.S8 emissions or removing around 15 million automobiles
from the roade

These emissions reductions will rise after the tum of the century as more products
affected by standards are sold, and as existing standards are strengthened. For example,
LBL estimates that the annual carbon dioxide emissions reduction from existing standards
alone will reach 253 million tons by 2015 (equal to about 63 million metric tons of carbon),
which is equivalent to five percent of projected national emissions in 2000 under the Clinton
Administration's Climate Change Action Plan (McMahon 1995)0 In addition, appliance
s ards will cut emissions of particulates, hydrocarbons, and carbon monoxide. Indoor air
quality might improve slightly due to reductions combustion products from gas cooking
and heating appliancese

E0 Manufacturer Impacts

According to analyses conducted by DOE, appliance efficiency standards do not have
a negative effect on manufacturers' bottom line. These studies show that manufacturers

additional capital and operating costs due to efficiency standards, but recoup these costs
lling higher value-added, higher priced productso Whereas competitive pressures make

it difficult for an individual manufacturer to enhance energy efficiency unilaterally, uniform
national regulations level the playing field.. Manufacturers' profitability as measured by

on equity (ROE) are projected to either remain the same or even rise slightly as a
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result of the standards. In the case of refrigerators, for example, DOE projects that the 1993
updated standards will increase manufacturers' net income 20 percent by 1996, while ROE
remains stable at about 10 percent (McMahon, Berman, Chan, et ale 1990). Similar stability
or even growth in ROE is expected as the result of recent standards on freezers, clothes
washers, and clothes dryers.

A review of appliance manufacturers' annual reports and financial analysts' reports
confirms that appliance standards has had a positive effect on the manufacturers (Chan and
Webber 1995). This review examined reports from or about all major manufacturers of
"white goods" (i.e., refrigerators, freezers, clothes washers, dryers, and dishwashers), water
heaters, and fluorescent lamp ballasts. This review found a substantial number of positive
comments, including comments that the standards were increasing sales revenues and profits
margins. A number of these comments are excerpted in Table 5. Furthermore, this
thorough review found no explicit mention of any adverse impacts on these companies caused
by the efficiency standards..

III~ Case Study: Refrigerators

Residential refrigerators consumed about 146 billion kWh in 1990, approximately 16
percent of total residential electricity use and more than 5 percent of national electricity use
(Geller and Nadel 1994)Q Due in large part to efficiency standards, the energy efficiency of
new refrigerators has been dramatically improved during the past 20 years.. The average
rated electricity use of new refrigerators declined from about 1725 kWh per year in 1972 to
about 653 kWh per year in 1994, a 62 percent reduction (AHAM 1995) .. This large decline
in electricity use was accompanied by a 10 percent increase in average refrigerator size and
greater penetration of features such as automatic defrost..

Minimum efficiency standards have played a critical role in stimulating these
efficiency improvements0 State efficiency standards were first adopted by California, with
initial standards taking effect there in the late 1970s~ California strengthened its standards
effective in 1 7 and other states passed similar requirements, leading to the adoption of
national standards via NAECA in 19870 National standards first took effect in 1990 and
were updat effective in 1993$ These standards provoked substantial reductions in the
energy consumption of new refrigerators (see Figure 1)0 In fact, the largest annual
reductions in average electricity use of new refrigerators occurred in 1987 and 1993
following the implementation of new standards at either the state or federal level (McMahon
1995)$

Refrigerator efficiency standards have both eliminated the least efficient products from
the marketplace and forced manufacturers to introduce advanced technologies that improve
the state....of....the-art with respect to energy efficiency 0 These dual objectives are shown by
considering the shift in the efficiency levels of all products in the marketplace in recent
years.. Figure 2 shows rated electricity use of top-mount refrigerator-freezer models offered

1989 and 1993, along with the maximum electricity use allowed by the 1990 and 1993
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Table 5

COMMENTS BY APPLIANCE MANUFACTURERS CONCERNING
NATIONAL MINIMUM EFFICIENCY STANDARDS

"Refrigerators sold under the corporation's brands were redesigned. to incorporate 1993 federal energy
standards. Not only was energy consumption reduced an average of 25 percent, but we took
advantage of this opportunity to make additional design changes requested by customers~"

Source: Maytag, 1992 Annual Report

"The successful line of 1993 Maytag, Jenn-Air, Magic Chef and Admiral refrigerators was designed
to meet stringent refrigeration energy standards, which went into effect last year. Our research and
development staff is well on the way to designing the next generation of refrigerators that will be both
CFC-free and in compliance with the next set of standards, which take effect in 1998."

Source: Maytag, 1993 Annual Report

"While there remains room for improvement, an already solid cost and quality base was strengthened
in 1992. Significant savings are being realized from the consolidation of North American refrigerator
manufacturing operations. The Evansville, Ind., and Fort Smith, Ark. divisions completed this task
in August, then in the second half of the year started. producing new refrigerator models which
consume 30 percent less energy than those they replaced, exceeding tough federal regulations. If

Source: Whirlpool, 1992 Annual Report

"The benefit of NAECA to Mor-Flo has been threefold. First, we no longer have to produce models
to address the varying state energy efficiency standards. Second, sales of the approximately 40
percent of Mor-FIo's water heaters, which were less energy-efficient than those required by new
federal standards, have been converted to sales of the new models. Price increases on these minimum
standard models have more than offset the corresponding cost increases resulting in an improved
gross profit margin. Third, beginning in 1990, the Company has been selling a larger number of the
step-up modelse 19

Source: Mor-Flo, 1990 Annual Report

fiscal 1991, heightened environmental awareness, as well as new energy laws, spurred
agneTek's salese Additional federal legislation mandating new energy efficiency standards in

resid tial, commercial and industrial construction will work to the company's benefit throughout the
remainder of the decade.. As an example, demand for energy-saving electronic ballasts-in which
MagneTek is the market leader-has stepped up dramatically since a law requiring energy-efficient
ballasts went into effect last year."

Source: MagnaTek, 1991 Annual Report

ffSales volumes for Valmont Electric increased in 1990 over 1989. Demand for our products was
driven by energy conservation legislation and utility provided incentives to reduce energy
consumption.. ,@

Source: Valmont Industries, 1990 Annual Report

Source: Chan and Webber 1995~
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standards. The 1990 standard forced the least efficient models available in 1989 out of the
marketplace, although many models available in 1989 already met this standard. However,
the 1993 standard, which was developed in the late 1980s and issued in 1989, was set at a
level that no products available at that time could meet. Manufacturers in effect had to
introduce an entire new generation of products in order to meet the 1993 standard. The
manufacturers complained in 1989 that DOE was setting standards at a level which was
unjustified and could not be met at the same time that CFC replacement was occurring
(Holding 1989). But clearly this was not the case; manufacturers have been able to shift to
CFC substitutes and greatly improve energy efficiency at the same time. In fact, some
models produced in 1993-94 consumed 20 percent less electricity then allowed by the new
standard.

According to DOEILBL, the first two rounds of national standards on refrigerators
are expected to yield net economic benefits for consumers of about $24 billion during 1990­
2015 (1987 dollars using a 7 percent real discount rate). The energy savings from the 1990
standards pay back the extra first cost in one to two years, while the 1993 standards were
estimated to have an average pay back of four years~ In addition to these consumer benefits,
the first two rounds of standards on refrigerators are projected to cut electricity use by about
40 billion kWh/yr and peak power demand by 6,000 MW as of 2015, while increasing the
revenues and profits of appliance manufacturers (Turiel, Berman, Chan, et al .. 1990)0

There is even some evidence that DOE and LBL were conservative in their estimates
of the extra first cost associated with the standards and the net benefit to consumers.. Their
analyses indicated that the 1990 and 1993 standards combined would lead to an increase of
about $85 in the retail price of a typical top-mount refrigerator-freezer. However, price data
collected in the Pacific Northwest shows that the average purchase price of a new
refrigerator declined by roughly $45 between 1987-88 and 1993, in nominal dollars
(McMahon 1995).. Likewise, the Association of Home Appliance Manufacturers claims that
the Consumer Price Index for refrigerators and freezers only increased 1.4 percent between
1982/84 and 1992, while the overall CPI for all goods increased 40 percent (AHAM 1993) ..
This implies that consumers are realizing even greater net benefits then mentioned above,
although manufacturers may not able to pass through their costs and recoup their
investments as rapidly as expect or ped for~ Also, the decline in typical purchase price

new refrigerators is e in part to the growth of national retail chains and II superstores Ii

which reduce the price mark-up between the manufacturer and consumer..

Refrigerator sales trends also support the notion that the efficiency standards have not
harmed appliance manufacturers.. Total refrigerator shipments by u.s. manufacturers
increased from 5 .. 7 million in 1977 to 8.6 million in 1994 (excluding compact models)ot 2

Refrigerator shipments increased 2.4 percent per year on average during this period when

2 Shipment data were obtained from various issues of Appliance Manufacturer magazine
and from the Association of Home Appliance Manufacturers, Chicago, 111$
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first state and then national efficiency standards were imposed. For comparison, the U.S.
housing stock only increased 1.6 percent per year on average during this periodQt

IVe Future Standards

NAECA states that any new or amended standards "shall be designed to achieve the
maximum improvement in energy efficiency which the Secretary (of DOE) determines is
technologically feasible and economically justified. tt The Act contains specific criteria for
DOE to use when it is examining technical and economic feasibility, including cost­
effectiveness for both consumers and manufacturers. NAECA also contains deadlines for
reviewing existing standards and issuing amended standards if DOE determines that stronger
standards are justified.

As of the fall of 1995, DOE was engaged in a number of rulemakings including: 1)
the so-called eight-product rule for which proposed standards have been issued; 2) issuing
third round standards on refrigerators and freezers; 3) issuing new standards on laundry
equipment and dishwashers; and 4) issuing second round standards on furnaces, central air
con~itioners, and heat pumpSe Also, as required by EPAct, DOE is collecting data and
performing analyses which could lead to minimum efficiency standards on small motors, HID

. lamps, and transformerse

Unfortunately, a number of appliance and lighting product manufacturers began a
legislative attack on the standards program beginning in mid-1995 e These companies decided
they would prefer that DOE not adopt new standards, and approached members of the
Republican-led Congress in this regard. Amendments to FY96 Appropriations bills were
adopted by both the House of Representatives and the Senate that would prevent DOE from
adopting any new standards in FY96<9 The amendments differed in their scope and budgetary
consequences~ It is expected that once a final FY96 Appropriations bill is adopted, it will
contain a moratorium on issuing any new standards (either proposed or final standards)e But
DOE will be able to continue to enforce existing standards, update test procedures, and
plan/analyze new standards$ addition, there is likely to be Congressional hearings and a
debate over the basic NAECA legislation in 19960 NAECA could be amended in ways that
significantly weaken

With the uncertain future for new national standards, California and other states are
reconsidering new state appliance efficiency standardSe The California Energy Commission
was petitioned to resume action on appliance standards, and decided to first examine the
possibility of new state standards on ballasts (CEC 1995). California has indicated that while
it strongly supports national standards and wants to see the NAECA process continue, it will
move ahead with new state standards if DOE is blocked from taking further action. Other
states are likely to follow California's lead, as they did in the past~
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The following sections discuss the status of the various rulemakings currently
underway and the potential impacts that could result if DOE is permitted to issue new
standardse

A. Eight-Product Rule

On March 4, 1994, DOE issued proposed new efficiency standards for eight products
through a Federal Register notice (Federal Register 1994). The products covered in this
proposal are: 1) electric, gas, and oil-fired water heaters; 2) room air conditioners; 3)
fluorescent lighting ballasts; 4) electric and gas cooking ranges and ovens (including
microwave ovens); 5) color televisions; 6) gas-fired direct heating equipment (vented space
heaters); 7) gas-fired pool heaters; and 8) mobile home furnaces. These proposed standards
are approximately four years behind schedule-NAECA required final standards for most of
these products by January 1, 1992.

Nevertheless, the standards proposed on March 4 are relatively stringent and in some
cases are controversial. For electric water heaters 20 gallons or greater in capacity, DOE
has proposed minimum efficiency standards that can only be met by heat pump water
heaters $ For fluorescent ballasts, DOE has proposed standards that essentially would require
electronic ballasts. Manufacturers have vigorously objected to the proposed standards for
some products (e.g., electric water heaters and televisions), while efficiency advocates
largely support DOE's proposals

If issued in final form as proposed, the eight-product rule will result in significant
energy and economic savings as well as avoided pollution emissionss As shown in Table 3,
the proposed standards could result in primary energy savings of 0.6 Quads per year by 2000
and 2~2 Quads per year by 2015 (DOE 1993). The cumulative energy savings through 2030
are estimated to be about 64 Quads, equivalent to nine months of national energy use at
current rates. The proposed standards on water heaters provide nearly two-thirds of the
energy savings in the early years and about half the energy savings over the long run. The
proposed standards on ballasts provide about 30 percent of the total energy savings over the
long rune

Table 4 includes the estimated economic impacts of the proposed eight-product rule
during 1998-2030.. In terms of net present value (in 1990 dollars assuming a 7 percent real
discount rate), the proposed standards are projected to cost consumers $32 billion and save
nearly $99 billion, thereby providing a net benefit of $66 billion (DOE 1993)0 About two­
thirds of the total economic benefit result from the proposed water heater standards" The net
economic savings equal about $600 per household on average..

Because of the controversy over some aspects of the proposed eight-product rule,
has decided to split up the rulemaking (Federal Register 1995a).. DOE anticipates

proceeding immediately to final standards on gas and oil-fired water heaters, room air
conditioners, cooking products, direct heating equipment, mobile home furnaces, and pool
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heaters. For electric water heaters and fluorescent lamp ballasts, DOE has announced it will
issue new proposed standards after collecting additional data and conducting further analyses 8

For televisions (an optional product for which efficiency standards do not yet exist), DOE
decided to discontinue the rulemakingo

Bo Refrigerators and Freezers

NAECA requires DOE to issue amended standards on refrigerators and freezers if
more stringent standards are found to be technically feasible and economically justified.
New standards could take effect three years after they are published by DOE.. Based on the
success of the negotiations that culminated in the passage of NAECA, appliance
manufacturers and energy efficiency advocates spent two years negotiating a joint
recommendation to DOE concerning the next round of refrigerator and freezer standards.
This agreement was announced and presented to DOE in September, 1994 (AHAM et al&
1994). .

The agreement calls for a 22-30 percent reduction in the allowed electricity use of the
different types of refrigerators, relative to the 1993 standards $ After the new standards take
effect, a typical new refrigerator would consume about 500 kWh per year or less. For
freezers, where there is less potential for further efficiency improvement and fewer new
models are sold, the agreement calls for a 10-17 percent reduction in the allowed electricity
useo

DOE issued proposed standards on July 20, 1995, that were nearly identical to the
joint recommendation of manufacturers and energy efficiency advocates (Federal Register
1995b)~ DOE projects that these standards would save approximately 22 TWh per year (O~26

Quads per year) by 201,5, with consumers realizing about $8 billion of net benefits over a 30­
year period based on a 7 percent real discount rate ($20 billion in net benefits using a 4
percent real discount rate) (DOE 1995)e In a public hearing on the proposed standards, the
Association of Home Appliance Manufacturers took no position, while ACEEE, Natural
Resources Defense Council, and Whirlpool supported the proposala Sub-Zero, a small
manufacturer, asked for some modifications to the proposaL. If DOE is permitted to
complete this rulemaking, final standards could be issued in the near future with the new
standards taking effect three years later ~

Other Products

is also conducting rulemakings that could result in amended standards on clothes
washers and dryers, dishwashers, central air conditioners, heat pumps, furnaces, and boilerso
None of these rulemakings had reached the stage of proposed standards as of the fall of
19956 the case of dishwashers, manufacturers and efficiency advocates began negotiating
a joint recommendation to DOE. However, these negotiations were put on hold due to the
legislative attack on the standards program $
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In the case of clothes washers and dryers, two major manufacturers (Whirlpool and
Frigidaire), accounting for over 60 percent of the market, and efficiency advocates submitted
joint comments in response to DOE's Advance Notice of Proposed Rulemaking (ACEEE et
ale 1995). These parties recommended that: 1) DOE raise the current clothes washer
standard by nearly 200 percent, 2) add a maximum remaining moisture content threshold to
the clothes washer standard, and 3) leave the current clothes dryer standard unchanged0 The
parties estimated that their recommendation, which is based on the performance of
horizontal-axis clothes washers with moderately high spin speed, would reduce the combined
energy use of new washers and dryers by about 45 percent~ One of the manufacturers
(Frigidaire) subsequently withdrew its support for this proposaL. Another major
manufacturer, Maytag, supported the efficiency levels and approach proposed in the joint
comments of ACEEE et al., but suggested that the effective date of these new standards be
delayed until 2004.

In the case of space conditioning equipment, an Advanced Notice of Proposed
Rulemaking was published in September, 1993. According to NAECA, tpese amended
standards are supposed to take effect in January, 1999, for central air conditioners and
January, 2002, for furnaces, boilers, and heat pumps.. However, DOE is behind schedule in
issuing these standards, so the effective dates will be delayed especially for central air
conditioners.. In the case of furnaces and boilers, DOE is working on test procedure
revisions before proposing new efficiency standards,.

EPAct lists a number of products including distribution transformers, small motors,
and high....intensity discharge lamps for which DOE· is instructed to first determine if energy
efficiency standards would be technologically feasible and economically justified.. If a
positive determination is made, then DOE is instructed to prescribe testing requirements
followed by minimum efficiency standards.. DOE is in the process of making the initial
determinations, including having issued a draft study on transformers that indicates
substantial energy and economic savings potential from standards (Barnes et ale 1995)$
However, action on these determinations is now on hold given the pending moratorium and
budget reductions&

v 0 Role of the Depa.rtment of Energy

The DOE and its contractors playa critical role in analyzing the technical and
economic feasibility of issuing more stringent efficiency standards, conducting standards
rulemakings, and maintaining the test procedures upon which the standards are based0
Activities related to maintaining test procedures and setting of standards include:

• working with manufacturers and other interested parties to ensure that the test
procedures accurately reflect the actual energy performance of regulated products,
@ collecting public and private (including confidential) data on residential energy
consumption, end-use equipment, and consumer behavior,
@ evaluating data for representativeness, completeness, and precision,
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.. developing and applying models for evaluating technical feasibility, cost­
effectiveness for consumers, and impacts on manufacturers, utilities and the
environment from more stringent standards, and
• conducting rulemakings, reviewing public comments, and documenting results ..

The NAECA legislation contains explicit criteria that DOE must follow in establishing
standards.. So far, DOE has done a thorough job in following these criteria. As evidence of
this point, no post-NAECA proceeding has been subject to a lawsuit from any outside party.
However, some proposed standards (e.g .. , televisions and electric water heaters) have been
controversial and have resulted in a strong backlash from manufacturers. DOE has
withdrawn proposed standards, or initiated further analysis, where this has been the case..

DOE also has encouraged and supported the negotiations between manufacturers and
efficiency advocates aimed at developing consensus standards proposals. DOE hopes that
more new standards could be developed largely in this manner. It would be extremely
unfortunate if DOE is prevented by the Congress from proceeding with and adopting new
appliance efficiency standards, particularly those based on consensus recommendations ..

Moreover, these activities are highly cost-effective for the nation. In recent years,
DOE has spent $5-10 million annually ($0 .. 05-0 .. 10 per household per year) to maintain the
test procedures, perform analyses, and conduct various rulemakings. The cumulative Federal
cost for the appliance standards program is about $50 million (LBL 1995). The economic
benefits to consumers and the nation far exceed this modest coste Based on the estimated
$132 billion in net benefits for consumers from standards already adopted, the overall
"benefit-cost ratio" for the Federal government is over 2500: 1..

DOE is currently conducting a retrospective review of the costs and benefits of
NAECA as well as the process used for establishing standards and way it could be improved ..
This review could lead to constructive recommendations for speeding up and improving the
standards setting process, which has been plagued by delays and strongly criticized by some
manufacturers $ For example, DOE could routinely involve interested parties early on in
rulemakings, for example by sharing analytical assumptions and results with interested parties

informal workshops, as has occurred in a few rulemakings recently.. However, consumers
and the nation will be best served if the retrospective review leads to constructive
i rovements and a resumption of the standards setting process, rather then further delays
due to an extension of one-year moratorium expected to be imposed by the Congress.

Conclusion

Minimum efficiency requirements on new appliances has been one of the most
and successful public policy initiatives to promote energy conservation in the United

States~ tional standards already adopted are expected to save consumers $132 billion net
over the lifetime of products effected by the standards, with an overall benefit-cost ratio of
over 1," The electricity savings from standards are expected to equal 88 billion kWh per
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year by 2000, thereby displacing the need for 31 large (500 MW) baseload power plants.
The savings will increase substantially after 2000 as the stock of existing appliances turns
overe Appliance standards are cutting emissions of many pollutants due primarily to reduced
fossil fuel consumption for electricity generation. Furthermore, there is evidence that the
standards have not harmed appliance manufacturers and in some cases have even helped
manufacturers increase sales revenues and profits.

These benefits could be significantly expanded if existing standards are updated and
standards are adopted on a few additional products based on the requirements and criteria in
NAECA and the 1992 Energy Policy Act. A number of appliance standards rulemakings are
close to being completed or are in mid-stream. Unfortunately, the U.S. Congress is on the
verge of enacting a moratorium on standards rulemakings in response to lobbying from some
appliance and lighting product manufacturers. By preventing DOE from completing various
rulemakings, this moratorium will increase energy use, harm consumers, and harm the
environment. The public interest will be seIVed by minimizing the duration of this
moratorium and allowing DOE to resume adopting national appliance efficiency standards
that are technologically feasible and cost-effective for both consumers and manufacturers&
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