Appliance and Equipment Efficiency Standards:
Impacts By State

Steven Nadel and Miriam Pye

September 1996

© American Council for an Energy-Efficient Economy

American Council for an Energy-Efficient Economy
1001 Connecticut Avenue, NW, Suite 801, Washington, DC 20036 (202)429-8873
2140 Shattuck Avenue, Suite 202, Berkeley, CA 94704 (510)549-9914
Please contact the Berkeley office for ordering information.






'APPLIANCE AND EQUIPMENT EFFICIENCY STANDARDS: IMPACTS BY STATE

Steven Nadel and Miriam Pye
American Council for an Energy-Efficient Economy
Washington, DC

SUMMARY

Energy efficiency standards for appliances and other equipment have been one of the major
policies used by governments, first at the state and then at the federal level, to reduce energy use
and consumer energy bills. Appliance and equipment efficiency standards set minimum efficiency
requirements for newly manufactured appliances and other energy-consuming products. The
standards prohibit the production, import or sale of products less efficient than the minimum
requirements. Appliance standards were first adopted by California and other states in the 1970s

and early 1980s, and laid the groundwork for adoption of federal standards in the late 1980s and

early 1990s. Nationwide, standards already in force will reduce total U.S. energy use in 2015 by

a projected 2.7%, and standards now under development will raise the savings to 4.3% of U.S.

energy use (by comparison, estimated savings from existing and future appliance and equipment

standards is 5.5% of 1993 energy use). As a result, by 2015 these standards will reduce U.S.

electric-generating-plant needs by approximately 75,000 MW (the equivalent of 150 large [500

MW] coal-fired power plants) and will result in net consumer benefits of approximately $140

billion (1993 §). At present energy prices, the annual savings in 2015 will total approximately

$250 per American household.

This paper analyzes savings from existing and future standards state by state. In the more
populous states, such as California, New York, Texas and Florida, annual consumer energy bill
savings from standards will exceed $2 billion in 2015 (1993 $). Consumers in each of six
additional states will save more than $1 billion. On a cumulative basis over the 1990-2015 period,
even after subtracting out the slightly increased purchase costs of more efficient appliances,
savings will be enormous, totaling approximately $15 billion in California alone. Energy savings
vary as a function of local appliance ownership patterns, weather, and the importance of
residential and commercial appliances and equipment to statewide energy use. States where
projected savings in 2015 equal or exceed 7% of current energy use include Arizona, Colorado,
Connecticut, Florida, New York, North Carolina, Virginia, and the District of Columbia. In
addition to these factors, consumer energy bill savings also depend on local energy prices. In
Connecticut, Illinois, Massachusetts, New Jersey, and Rhode Island we project that savings per
household in 2015 will exceed $300 annually.

In addition to saving energy, appliance- and equipment-efficiency standards can increase local
employment and reduce pollution emissions. Due to these multiple benefits, it is important for
states and utilities to include present and future standards in their energy use forecasts and plans,
and to take steps to ensure that the appliance standards process stays on track so that these many
benefits can be assured for each state's economy.



INTRODUCTION

Appliance and equipment efficiency standards have been one of the major policies used by state
governments and the federal government to save energy. Appliance and equipment efficiency
standards set minimum efficiency requirements for newly manufactured appliances and other
energy-consuming products. The standards prohibit the production, import or sale of products less
efficient than the minimum requirements.

Appliance efficiency standards were first enacted by the state of California in 1974 when then-
Governor Reagan signed the State Energy Resources Conservation and Development Act as part
of the state's policy to "reduce wasteful, uneconomical, and unnecessary uses of energy, thereby
reducing the rate of growth of energy consumption, prudently conserving energy resources, and
assuring statewide environmental, public safety, and land use goals" (CEC 1983). Other
rationales for standards were to save consumers money by lowering appliance operating costs and
helping to overcome market barriers that inhibit sale of efficient products.

California's original standards applied to refrigerators, freezers, room air conditioners, and central
air conditioners. California subsequently expanded the scope of its standards to include space
heaters, water heaters, plumbing fittings, fluorescent ballasts, and large air conditioners (CEC
1983). In the early and mid 1980s, other states began to adopt standards on central and room air
conditioners including Florida, Kansas, and New York (Geller 1983). In 1986, Massachusetts
adopted standards on refrigerators, room air conditioners, water heaters, fluorescent ballasts, and
showerheads.

In 1986, with the likely development of additional state standards, appliance manufacturers
became increasingly concerned about the impact of differing state standards on their ability to do
business on a national basis. To address these concerns, they offered to negotiate with energy
efficiency advocates and states on consensus national efficiency standards that would largely
preempt individual state standards. The resulting agreement was adopted by Congress and signed
by President Reagan as the National Appliance Energy Conservation Act of 1987 (NAECA). In
1988, Congress added fluorescent ballasts to NAECA. And in 1992, Congress adopted and
President Bush signed the Energy Policy Act (EPAct) which added standards for many of the most
common types of light bulbs, electric motors, commercial heating and cooling equipment, and
plumbing fittings. Both the 1988 and 1992 laws were based on consensus agreements between
product manufacturers and efficiency advocates. The specific products covered by these
difference federal standards are summarized in Table 1.



Table 1. Products Covered by NAECA and EPAct.

Products Included in NAECA:

Refrigerator/freezers Clothes washers

Freezers Clothes dryers

Room air conditioners Dishwashers

Central air conditioners and heat pumps Ranges and ovens

Furnaces and boilers Pool heaters

Water heaters Fluorescent ballasts

Direct-fired space heaters Televisions*

Products Included in EPAct:

Fluorescent lamps Showerheads

Incandescent reflector lamps Faucets and aerators

Electric motors (1-200 hp) Toilets

Commercial packaged air conditioners and Distribution transformers *

heat pumps

Commercial furnaces and boilers Small electric motors (< | hp) *
Commercial water heaters High-intensity discharge lamps *

* Specific standards were not set in the legislation but instead DOE was instructed to investigate
whether standards are technically feasible and economically justified and to set standards where
feasibility and justification are shown.

NATIONAL IMPACTS OF STANDARDS

Several studies have been conducted on the impacts of efficiency standards on U.S. energy use.
For example, both the American Council for an Energy-Efficient Economy (ACEEE) and
Lawrence Berkeley National Laboratory (LBNL) have periodically published estimates of the
national impacts of specific federal efficiency standards (see for example Geller 1987, Geller and
Miller 1988, Geller and Nadel 1992, McMahon et al. 1990, LBNL 1990, Atkinson et al. 1992).
These studies generally compare the efficiency of appliances with standards to what efficiencies
would have been if pre-standard efficiency trends had continued. Most recently, Geller (1995)
combined the latest LBNL and ACEEE estimates of savings and costs from the federal standards
program. This analysis, which is summarized in Table 2, found that appliance and equipment
efficiency standards adopted to date will:



* Reduce U.S. energy use by 2.9 quadrillion Btu in 2015 (2.7% of projected U.S. energy
use in 2015");

* Eliminate the need for 58,000 MW of peak electric generating capacity in 2015 (the
equivalent of 116 large [S00 MW] coal-fired power plants);

* Result in net present value benefits to consumers of more than $130 billion (1990 $)
between 1990 and 2030.

Overall, this analysis found that over the 1990-2030 period, existing standards will have an
average benefit cost ratio of 3.2:1, meaning that for every dollar in program costs (primarily
higher purchase prices for more efficient products), the program will produce benefits (primarily
reduced energy bills) of $3.20. These figures do not include the impacts of state standards
adopted prior to NAECA, the impacts of which were substantial.

Table 2. National Savings and Cost-Effectiveness of Existing Efficiency Standards.

Primary
Electricity Peak Energy
Saved Capacity Saved Gross
(TWh/yr) Saved (GW) | (Quads/yr) Cost | Benefit | Benefit-
Cost
(billions of .
Standard 19908 over the Ratio
1990-2030
2000 | 2015 | 2000 | 2015 | 2000 | 2015 | period)
NAECA 8 43 1.4 15.7] 0.21] 0.58 | 28.3 67.9 2.4
Ballasts 18 24 5.7 7.5 1 0.21 | 0.28 2.7 10.3 3.8
NAECA 20 39 3.6 7.3 0.23| 0.45 6.0 19.0 3.2
updates
EPAct lamps 35 90 7.0 18.0] 0.40( 1.04| 17.0 73.0 4.3
EPAct other 7 261 311 951 0191 055| 3.0 21.0 4.2
TOTAL 88| 222 | 20.8| 58.0| 1.24| 2.90| 59.0 191.2 3.2

Source: Geller 1995.

In addition to standards that have already been set, under NAECA and EPAct, the U.S.
Department of Energy (DOE) is instructed to review and revise standards periodically, setting new

' Based on energy use projections for 2015 in EIA 1996.
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standards at levels that are "technically feasible" and "economically justified.” Currently, DOE
is midway through the process of revising all of the standards in NAECA and has begun some
work on developing new standards on the EPAct products. In order to estimate the savings of
these potential standards, ACEEE constructed a simple computer model that takes data on current
appliance sales and energy use, and moderate estimates of future efficiency standards that are
likely to be set by DOE, to estimate the national impacts of future federal efficiency standards.
This model takes into account the moratorium on setting new federal efficiency standards in 1996
(incorporated into the 1996 federal budget), but assumes that standard-setting activity will resume
again in 1997 (in line with recent Congressional actions on this issue). The results of this analysis
are summarized in Table 3. Further details on the model and the assumptions made are provided
in the appendix to this paper and in a previous ACEEE paper (Nadel and Goldstein 1996).>

Overall, based on this model, we estimate that in 2015, new federal efficiency standards will:

* Reduce U.S. energy use in 2015 by an additional 1.8 quadrillion Btu, an additional 1.6%
of projected U.S. energy use in 2015;

* Reduce consumer energy bills by an additional $100 billion (1993 $) over the 2000-2015
period, producing net present value consumer benefits of more than $60 billion.’

* Eliminate the need for an additional 24,000 MW of generating capacity by 2015.*

Combining the impacts of present and potential future standards, national impacts by 2015 total:

* A reduction in total U.S. annual energy use of 4.3% (by comparison, estimated savings
from existing and future appliance and equipment standards is 5.5% of 1993 energy use,
as detailed in Table 6);

* Net present value consumer benefits of approximately $140 billion by 2015 (1993 $).’

* Eliminating the need for approximately 80,000 MW of generating capacity, displacing the
equivalent of 160 large (500 MW) coal-fired power plants.

* The one difference between the numbers reported here and the numbers in the Nadel and
Goldstein paper is that the Nadel and Goldstein paper assumed no change in the U.S. population
and in appliance sales over the 1995-2015 period. In this paper we assume that appliance sales
in future years grow at the same rate as the population, as projected by the U.S. Census Bureau
(1995).

? Assuming that the benefit-cost ratio of more than 3:1 for existing standards applies to new
standards as well.

* Assuming an average power plant availability factor of 70% and a reserve margin of 15%.

5 This figure is based on prorating the net savings from existing standards from the 1990-2030
period to the 1990-2015 period, adjusting for inflation over the 1990-1993 period, and
adding in savings from future standards assuming an average benefit-cost ratio of 3.
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Table 3. Estimated National Savings from Future Appliance and Equipment Efficiency Standards

Total U.S.

Annual Energy Consumer Energy Bill

1995 Sales  Effective Date Avg. Life  Savings/Indi- Total U.S. Energy Savings ($million*)

inU.S. of New Std. of Product vidual Product Savings in 2015 cumulative

Product (000 units) (projected) (years) (kWh)  (GWh) (bil. BTu) in 2015 2000-2015
Refrigerators (full-size) 8,700 2000 19 176 23,620 245,600. 1,970 15,700
Freezers (full-size) 1,700 2000 21 67 1,750 18,200 150 1,200
Clothes washers (elec hot water) 2,700 2002 14 428 15,870 165,100 1,320 9,300
Electric clothes dryers 4,000 2002 14 119 6,440 66,900 540 3,800
Dishwashers (elec hot water) 1,700 2001 13 71 1,610 16,800 130 1,100
Electric water heaters 3,900 2001 10 308 12,000 124,800 1,000 9,500
Room air conditioners 4300 2000 i5 64 4,160 43,200 350 2,800
Central air conditioners 4,100 2003 12 380 18,520 192,600 1,540 10,000
Central heat pumps 1,000 2003 12 119 1,450 15,100 120 800
Fluorescent ballasts 71,000 2002 12 21 18,040 187,600 1,380 10,300
R/BR reflector lamps 67,000 2002 0.57 63 2,410 25,000 180 2,400
Comm'l packaged A/C and HP 600 2001 is 1,097 9,540 99,200 730 5,500
Transformers -- dry type 28,500 2002 30 24 9,120 94,800 700 4,900
Transformers -- liquid type 66,100 2002 30 5 4,730 49,200 360 2,500
Subtotal 129,260 1,344,300 10,460 79,600

(therms) (mil. therms)
Furnaces 2,600 2006 23 16 380 38,300 230 1,500
Clothes washers (gas hot water) 4,000 2002 14 20 1,080 107,600 640 4,500
Gas clothes dryers 1,200 2002 14 5 80 7,700 50 300
Dishwashers (gas hot water) 2,500 2001 13 3 80 8,500 50 400
Gas water heaters 4,500 2001 14 15 940 93,900 560 4,200
Gas ranges 2,500 2000 19 3 130 13,000 80 600
Subtotal 2,690 269,000 1,610 11,600
Adjustment for 9.5% population growth 153,300 1,150 8,700
Total U.S. Energy Savings in 2015 (billion BTu) 1,766,600 _
Total Consumer Energy Bill Savings in 2015 ($million) 13,220
Cumulative Consumer Energy Bill Savings for the period 2000 - 2015 ($million) 99,900
Total reduction in Carbon Dioxide emissions in 2015 is 102,000,000 metric tons.

* 1993 dollars

Note: columns of figures may not tie to totals due to rounding

Please see appendix for the technical assumptions made in this analysis.
Source: Nadel and Goldstein 1996

ACEEE  05-Jul-96



These total impacts from standards are among the largest impacts of any energy conservation
policy being pursued in the U.S. For example, a 1995 study on nationwide impacts of utility
demand-side management (DSM) programs estimated that in 1994 DSM programs saved 53,300
GWh (Hadley and Hirst 1995), or approximately 0.55 quadrillion Btu, substantially less than the
long-term impact of standards. Of the U.S.'s major energy-saving programs, only the Corporate
Average Fuel Economy (CAFE) program, which regulates the efficiency of passenger vehicles,
appears to be having an impact similar to appliance and equipment efficiency standards. In 1992,
passenger vehicle efficiency improvements were saving 5.8 quadrillion Btu relative to 1978 when
CAFE took effect (Greene and Fan 1994). Most, but not all, of these savings appear to be due
to CAFE. Greene (1990) estimates approximately 75% of these savings are due to CAFE,
resulting in CAFE-induced savings of approximately 4.4 quadrillion Btu. Since 1992, savings
from passenger vehicle efficiency improvements appear to stabilizing, as CAFE requirements have
not changed significantly in more than a decade, fuel economy has not increased appreciably since
1982, and pre-1982 vehicles are largely retired (Greene and Fan 1994).

IMPACTS OF NATIONAL STANDARDS BY STATE

Just as appliance and equipment efficiency standards are having large impacts at the national level,
they are also having a large impact at the state level. In an effort to help state governments, local
utilities, and other interested parties with heretofore unavailable information on the impacts of
standards by state, we have taken the national savings estimates from national efficiency standards
and disaggregated them by state.

Methodology
Since the national analyses of existing and future standards were developed. separately, we

followed the same pattern and developed state savings estimates separately for existing and future
standards. .

For existing standards, the basic approach was to divide national savings from existing standards
into four categories: residential space heating, residential space cooling, residential general use
(e.g. refrigerators and water heaters), and commercial. Savings in each category were then
allocated to the individual states on the basis of regional and state-specific data on space heating
and air conditioning energy use (from EIA 1995a), number of households (from Bureau of the
Census 1995) and commercial electricity use (from EIA 1995¢).

For future standards, national savings for each product listed in Table 3 were allocated to
individual states based on regional and state-specific data on appliance saturations and energy use
(from EIA 1995a and 1995b), number of households (from Bureau of the Census 1995),



commercial electricity use and total electricity use (from EIA 1995¢c).°

For both existing and future standards, financial savings are based on fuel specific and state
specific average energy costs for 1993 (from EIA 1995d).

Results

Savings by state from existing appliance and equipment standards are summarized in Table 4.
Savings from future standards are summarized in Table 5. Data in Tables 4 and 5 are sometimes
not directly comparable because, depending on the different national savings analyses, results are
sometimes expressed in different units of measurement. Table 6 summarizes savings in 2015 from
both existing and future standards for those savings measures for which comparable data are
available for both existing and future standards. Table 6 also includes estimates of annual savings
per household and reduction in energy use on a percentage basis by state. Many of these results
are also summarized in the maps included in Figures 1, 2 and 3.

Generally speaking, the largest savings are in the most populous states. Annual consumer energy
bill savings in 2015 exceed $3.8 billion in California, $2.8 billion in New York, $2.5 billion in
Texas, and $2.1 billion in Florida (1993 $). Savings are higher in New York than in Texas due
to New York's higher energy prices. Other states with more than $1 billion of savings in 2015
are Illinois, Michigan, New Jersey, North Carolina, Ohio, and Pennsylvania. On a cumulative
basis, savings are much greater. For example, in California, cumulative net present value
consumer savings from 1990-2015 are nearly $15 billion (1993 $), after deducting appliance price
increases needed to pay for the more efficient equipment.” These figures are only for federal
standards; savings from state standards implemented between 1978 and 1990 will add substantially
to the savings.

Savings per household from existing and future standards average $249 (1993 $) in 2015
nationwide.® Savings in individual states range from a high of $514 in the District of Columbia
to a low of $137 in the state of Washington. Savings per household in the District of Columbia
are particularly high due primarily to the large commercial electrical loads there, which make for
large savings from commercial standards. Washington state has low savings per household due
to very low cooling loads and low electricity prices. Other states with per household savings
above $300 in 2015 are Connecticut ($349), Illinois ($304), Massachusetts ($334), New Jersey

8 The Energy Information Administration end-use energy consumption data used for this
disaggregation combined Hawaii with California and combined Alaska with Washington and
Oregon. Hawaii and Alaska are much smaller than these "neighboring” states and have
dramatically different climates. Rather than produce misleading estimates for Hawaii and Alaska,
we elected not to include them in this analysis. Hawaii and Alaska have small populations, and
thus had little impact on the data used to estimate savings in California, Oregon, and Washington.

7 This calculation assumes that future standards have a benefit-cost ratio of 3.

8 Reductions per household include savings from both residential and commercial standards.
Residential savings will show up directly in household energy bills. Commercial savings should
show up in terms of reduced costs for purchased goods and services.
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($338), New York ($376) and Rhode Island ($310).

Total projected savings from existing and future standards in 2015 are equal to 5.5% of total U.S.
energy use in 1993 (we use 1993 because this is the most recent year for which state-specific
consumption data are available). Among individual states, 2015 savings range from a high of
12.2% of 1993 energy use in the District of Columbia to a low of 2.5% in Louisiana. Reasons
for high savings in the District of Columbia are discussed above. Savings on a percentage basis
are low in Louisiana because the residential and commercial sectors (the primary sectors affected
by standards) account for less than 15% of Louisiana's energy use. Florida also has very high
percentage savings from appliance and equipment standards in 2015, with savings totaling 10.5%
of 1993 energy use. Florida has high savings due to large cooling loads, large residential and
commercial sectors, and rapid growth, which makes 1993 energy use an artificially low
benchmark. Other states with savings of 7% of 1993 energy use or more are Arizona (8.4 %),
Colorado (7.0%), Connecticut (7.0%), New York (7.7%), North Carolina (7.3%), and Virginia
(7.9%).

DISCUSSION AND CONCLUSIONS

Appliance and equipment efficiency standards have provided significant energy savings in every
state in the U.S. These savings are substantial enough that they will have a significant impact on
energy management in every state, particularly the need for new power plants. Most utilities and
states already include existing standards in their energy use forecasts. Reasonable projections of
savings from future standards also need to be included in forecasts (as presently done by some
utilities and states (Nadel 1994).

Due to the large savings available from standards, some states have made standards a significant
part of their state energy plans. For example, Florida has a goal to achieve 10,300 GWh of
electrical energy savings from energy efficiency initiatives. Appliance efficiency standards are
one of the key policies for achieving these savings, accounting for nearly 30% of the planned
savings (Tait 1996). For these states it is important that they play an active role in the federal
standards development process, to ensure that federal standards adequately address state-specific
needs. Where federal standards are not meeting state needs, there may be a need to rekindle state
standard setting efforts. For example, California, Florida and Oregon have stated that a continued
moratorium on new federal standards is unacceptable, and if the moratorium is continued, they
may need to resume setting their own standards (CEC 1995, Tait 1996, Stevens 1996). Similarly,
Florida has expressed an interest in setting state standards on products, such as pool pumps, that
use a lot of energy in Florida, but are not significant energy users nationwide (Tate 1996).

Besides energy and financial savings available from standards, standards have other benefits at the
state level, such as increased employment and reduced emissions of pollutants. Regarding
employment, numerous studies have found that investments in energy efficiency produce more
jobs than similar investments in power plants and other energy developments. For example, a
1995 report on four Midwestern states (Ohio, Illinois, Indiana, and Michigan) found that pursuing
a set of comprehensive policies to promote energy efficiency, including appliance and equipment
standards, would produce 205,000 additional jobs in the region by 2010, relative to a business-as-
usual scenario (Laitner et al. 1995).



Table 4. Savings from Existing Appliance and Equipment Efficiency Standards by State

Total Energy Energy Bill Cumulative

Electric Savings Peak Capacity Savings Savings Benefits

(GWh/year) Saved (MW) (Trillion Btu/yr)  ($ million*/year) for

1990-2030
State 2000 2015 2000 2015 2000 2015 2000 2015 ($ mullion*®)
Alabama 1,300 3,300 300 880 18 42 93 240 2,100
Alaska 200 500 50 140 3 7 23 60 300
Arizona 1,600 3,900 380 1,000 22 52 146 360 2,500
Arkansas 800 2,000 180 550 11 26 62 160 1,300
California 8,800 22,100 2,070 5,720 123 288 957 2,400 14,300
Colorado 1,400 3,500 340 910 20 46 95 240 2,300
Connecticut 1,100 2,800 260 710 16 36 124 310 1,800
Delaware 300 700 60 180 4 9 22 60 400
D.C. 500 1,100 110 290 6 15 34 80 700
Florida 5,800 14,800 1,380 3,900 80 188 439 1,120 9,300
Georgia 2,500 6,400 600 1,670 35 83 199 500 4,100
Hawaii 300 700 60 170 4 9 33 80 400
Idaho © 500 1,100 110 290 6 15 23 60 700
Illinois 4,100 10,200 970 2,640 58 135 379 950 6,700
Indiana 1,800 4,500 420 1,180 26 60 119 300 3,000
Iowa 900 2,300 210 590 13 30 66 170 1,500
Kansas 1,000 2,400 230 630 14 32 73 180 1,600
Kentucky 1,300 3,300 300 870 18 42 73 190 2,100
Louisiana 1,600 4,200 390 1,110 23 54 127 330 2,700
Maine 400 900 80 240 5 12 40 100 600
Maryland 1,400 3,500 310 940 19 45 109 280 2,300
Massachusetts 2,000 5,000 470 1,300 28 66 215 540 3,300
Michigan 3,100 7,800 720 2,030 44 103 259 650 5,100
Minnesota 1,100 2,900 250 780 16 38 80 210 2,000
Mississippi 800 2,000 180 540 11 26 60 150 1,300
Missouri 2,000 5,000 480 1,310 28 67 142 360 3,300
Montana 300 800 80 210 5 11 19 50 500
Nebraska 600 1,600 150 410 9 21 39 100 1,000
Nevada 500 1,200 110 310 7 16 32 80 800
New Hampshire 300 700 60 190 4 10 35 90 500
New Jersey 2,800 6,900 660 1,790 39 92 304 760 4,500
New Mexico 600 1,500 140 380 8 19 51 130 1,000
New York 5,800 14,600 1,370 3,780 83 194 736 1,850 9,600
North Carolina 2,700 6,900 650 1,810 38 89 209 530 4,400
- North Dakota 200 600 50 150 3 8 15 40 400
Ohio 3,700 9,400 880 2,440 53 124 306 770 6,200
Oklahoma 1,300 3,300 300 870 18 42 88 220 2,100
Oregon 1,200 2,900 290 750 17 39 62 150 1,900
Pennsylvania 3,600 9,000 830 2,360 51 119 334 850 6,000
Rhode Island 300 700 70 190 4 10 33 80 500
South Carolina 1,300 3,400 320 900 19 44 95 240 2,200
South Dakota 200 500 50 140 3 7 15 40 400
Tennessee 1,000 2,700 210 740 14 34 67 180 1,800
Texas 7,100 18,200 1,710 4,780 100 233 545 1,390 11,500
Utah 600 1,400 130 360 8 18 36 90 900
Vermont 200 500 40 120 3 6 18 50 300
Virginia 2,800 7,100 690 1,850 40 92 199 500 4,500
Washington 2,100 5,200 510 1,330 29 69 98 240 3,400
West Virginia 600 1,500 140 410 8 20 38 100 1,000
Wisconsin 1,500 3,900 360 1,010 22 51 105 270 2,600
Wyoming 200 600 60 150 3 8 13 30 400

United States 88,000 222,000 20,800 58,020 1,240 2,900 7,482 18,920 143,900

* 1993 dollars . ACEEE 03-Jul-96
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Table 5. Estimated Savings from Future Appliance and Equipment Efficiency Standards

Total State cOo2 Energy
Consumer Energy Bill Emissions Savings in 2015
Total State Energy Savings ($million*)  Reductions as % of
Savings in 2015 cumulative (metric State's 1993

State (GWh)  (bil. BTu) in 2015 2000-2015 tons) Energy Use
Alabama 2,950 33,100 220 1,600 1,921,000 2.0%
Arizona 2,230 29,000 240 1,800 1,663,000 3.0%
Arkansas 1,610 19,800 140 1,100 1,140,000 2.3%
California 10,990 160,000 1,450 11,000 9,120,000 2.3%
Colorado 1,970 25,500 150 1,200 1,466,000 2.5%
Connecticut 1,270 17,000 170 1,300 974,000 2.2%
Delaware 550 6,300 50 400 364,000 2.4%
D.C. 620 6,900 50 400 402,000 3.9%
Florida 13,150 140,100 1,040 7,700 8,162,000 4.5%
Georgia 5,350 60,600 450 3,400 3,512,000 2.7%
Idaho 640 8,100 40 300 464,000 2.0%
Illinois 5,480 74,800 610 4,600 4,281,000 2.1%
Indiana 2,650 36,500 220 1,700 2,087,000 1.5%
Towa 1,350 18,400 120 900 1,050,000 1.9%
Kansas 1,400 18,700 130 900 1,074,000 1.8%
Kentucky 2,680 30,000 160 1,200 1,741,000 1.9%
Louisiana 2,940 35,700 250 1,900 2,057,000 1.0%
Maine 480 6,800 70 500 386,000 1.8%
Maryland 3,340 38,100 290 2,200 2,207,000 3.1%
Massachusetts 2,290 30,900 300 2,300 1,769,000 2.2%
Michigan 4,340 60,200 430 3,200 3,440,000 2.1%
Minnesota 2,050 28,600 180 1,300 1,636,000 2.0%
Mississippi 1,730 19,500 130 1,000 1,129,000 2.0%
Missouri 2,230 31,700 200 1,500 1,810,000 2.0%
Montana 460 6,000 30 200 344,000 1.7%
Nebraska 880 11,700 70 500 672,000 2.2%
Nevada 730 9,500 60 400 546,000 2.1%
New Hampshire 410 5,800 60 500 334,000 2.4%
New Jersey 3,360 44 200 420 3,200 2,533,000 1.8%
New Mexico 840 10,900 80 600 625,000 1.8%
New York 6,450 89,700 970 7,400 5,126,000 2.4%
North Carolina 5,640 63,700 470 3,600 3,695,000 3.0%
North Dakota 340 4,600 30 200 261,000 1.4%
Ohio 5,160 70,700 510 3,800 4,045,000 1.9%
Oklahoma 2,380 28,900 180 1,400 1,666,000 2.1%
Oregon 2,250 25,200 120 1,000 1,463,000 2.6%
Pennsylvania 4,670 62,800 520 4,000 3,596,000 1.7%
Rhode Island 360 4,900 50 400 282,000 2.0%
South Carolina 2,820 31,900 220 1,600 1,847,000 2.5%
South Dakota 350 4,800 30 200 272,000 2.2%
Tennessee 3,210 36,400 210 1,500 2,109,000 2.0%
Texas 13,190 159,000 1,130 8,400 9,175,000 1.6%
Utah 810 10,600 60 500 606,000 1.8%
Vermont 240 3,300 30 200 187,000 2.3%
Virginia 5,260 59,200 400 3,100 3,436,000 3.1%
Washington 4,030 45,000 200 1,500 2,611,000 2.3%
West Virginia 1,300 14,800 90 700 860,000 1.8%
Wisconsin 2,320 32,400 210 1,600 1,853,000 2.2%
Wyoming 310 3,900 20 200 225,000 1.0%

Total 142,060 1,776,200 13,260 100,100 102,224,000 2.1%
* 1993 dollars ACEEE 03-Jul-96
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Table 6. Estimated Savings from Existing and Future Appliance
and Equipment Efficiency Standards in 2015 ,
Energy Savings

Energy Savings Consumer Energy Bill Savings as % of 1993

State (GWh) (bil. BTu) Total ($mil.) $/HH Energy Use
Alabama 6,270 -~ 75,600 $461 $219 4.5%
Arizona 6,120 80,600 $602 $242 8.4%
Arkansas 3,660 45,600 $301 $244 5.3%
California 33,060 448,000 $3,848 $230 6.4%
Colorado - 5,490 71,700 $386 $177 7.0%
Connecticut 4,020 53,400 $480 $347 7.0%
Delaware 1,220 14,900 $106 $285 5.8%
D.C. : 1,750 21,700 $133 $507 12.2%
Florida 27,940 328,200 $2,164 $245 10.5%
Georgia ' 11,730 143,100 $955 $256 6.4%
Idaho 1,780 23,300 $96 $147 5.8%
Illinois 15,640 209,500 $1,560 $305 5.8%
Indiana 7,170 96,300 $521 $198 3.8%
Towa 3,610 48,100 $290 $232 5.0%
Kansas 3,830 50,800 $315 $245 4.8%
Kentucky 5,970 72,400 $347 $198 4.6%
Louisiana : 7,130 89,300 $576 $285 2.5%
Maine 1,410 19,000 $173 $271 5.0%
Maryland 6,860 82,900 $575 $240 6.7%
Massachusetts 7,290 97,100 $842 $335 6.9%
Michigan 12,120 163,200 $1,085 $256 5.6%
Minnesota 4,980 66,800 $388 $172 4.7%
Mississippi 3,760 45,500 $284 $241 4.7%
Missouri 7,270 98,200 $556 $218 6.1%
Montana 1,280 16,900 $76 $160 4.7%
Nebraska 2,450 32,400 $169 $218 6.1%
Nevada 1,920 25,300 $139 $148 5.7%
New Hampshire 1,140 15,400 $150 $249 6.3%
New Jersey 10,270 136,000 $1,178 $337 5.6%
New Mexico 2,300 30,200 $208 - 8221 5.1%
New York 21,040 283,400 $2,816 $375 7.7%
North Carolina 12,550 153,100 $1,000 $266 7.3%
North Dakota 930 12,300 $68 $228 3.7%
Ohio 14,540 195,000 $1,281 $268 5.1%
Oklahoma 5,670 70,900 $405 $236 5.2%
Oregon 5,180 64,200 $274 $156 6.7%
Pennsylvania 13,700 182,200 $1,368 $262 5.0%
Rhode Island 1,110 14,700 $135 $312 6.0%
South Carolina 6,240 76,100 $461 $248 6.0%
South Dakota 890 11,900 $68 $191 5.4%
Tennessee 5,920 70,100 $393 $149 3.8%
Texas 31,340 391,800 $2,519 $248 3.9%
Utah 2,200 29,000 $150 $161 5.0%
Vermont 700 9,400 $76 $248 6.6%
Virginia 12,360 151,600 $899 $273 7.9%
Washington 9,180 113,700 $442 $138 5.8%
West Virginia 2,840 34,600 $188 $233 4.2%
Wisconsin 6,190 83,600 $478 $195 5.7%
Wyoming 880 11,400 $52 $183 2.8%

Total 362,900 4,660,400 $32,040 - $249 5.5%
* 1993 dollars ACEEE  03-Jul-96
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Regarding emissions, by reducing energy use, standards produce roughly proportional reductions
in the major pollutants that are emitted by energy generation. This can be an important benefit,
particularly in states struggling to reduce emissions of key pollutants in order to meet Clean Air
Act standards. For example, Massachusetts and many other eastern states are finding it very
difficult to develop a plan to reduce ground-level ozone to acceptable levels. Projected savings
from future standards, by reducing nitrogen oxide emissions (a key ozone precursor), can make
a significant contribution to the desired reductions (Hamel 1996).

Carbon dioxide and other greenhouse gases are a source of increasing concern. Efforts are now
underway in the U.S. and other developed countries to stabilize greenhouse gas emissions at 1990
levels. By 2015, DOE's Energy Information Administration projects that carbon dioxide
emissions will increase by 1290 million tons relative to 1990 levels (EIA 1996).° Estimated
carbon dioxide savings from future appliance and equipment standards (summarized in Table 5)
can reduce this projected growth by 8%, a significant contribution towards achieving our overall
climate stabilization goal. '

Due to the many benefits of standards, including energy and consumer financial savings, job
creation, and pollution reduction, it behooves all states to play an active role in helping to keep
the standard process on-track, so that these benefits can continue to accrue to the citizens and
economies of each state.
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Appendix

Notes for Table 3:

*

Sales in 1995 generally from April 1996 Appliance magazine. Ballast sales from LBL 2/96 ballast report. Transformer
sales in kVA from ORNL 12/95 transformer report. Lamp sales for 1994 from Dept. of Commerce. Comm'l HVAC sales
based on data in 1/96 Appliance and 4/10/95 A/C, Heating and Refrigeration News.

Effective dates are ACEEE estimates and assume that DOE moves on a fairly rapid schedule in FY97 and FY98 to finish
on-going standard rulemakings. For ballasts and clothes washers, a 4-year phase-in period is assumed given the
controversies these stds have raised.

Equipment life generally from DOE. Ballast and commercial a/c life from ASHRAE 90.1 analyses. Reflector lamp life
based on 2000 hr rated life.

Avg. energy used by old and new units from DOE Technical Support Documents, analyses by LBNL standards group, and
EIA 1993 Residential Energy Consumption Survey adjusted for efficiency differences between stock and new units. For
lighting products, annual energy use assumes 3500 op hrs/yr.

Clothes dryer savings are from high spin speeds in the clothes washer. Electric water heater savings all from reduced
standby losses -- kWh savings from DOE TSD. Range savings assume pilot lights are eliminated from the ~10% of new
ranges that now use pilot lights. Reflector lamp analysis assumes that 90% of R lamp sales take advantage of BR lamp
exemption. :

Analysis generally assumes new equipment exceeds standards by an average of 5%. For electric/gas water heaters current
efficiencies of .86/.56 and future efficiencies of .93/.60 are estimated. For ballasts/reflector lamps, analysis assumes
products meeting standards have a 45%/10% market penetration in the basecase based on LBL 2/96 ballast report/ACEEE

- estimate.

Analysis is static and generally assumes equipment sales remain static at 1995 levels. Analysis also generally assumes that
efficiency levels in absence of standards remain at 1995 levels. The exception to these rules is ballasts where LBNL
long-range sales projections are used (showing a small decline in future ballast sales) and the market share of efficient
products is assumed to grow by ~50% from the 3 1% market penetration in 1995.

Savings = Annual sales * Savings/unit * # of years standard has been in effect.
Energy bill savings based on 1993 energy prices as reported in EIA State Energy Price Report.

The 9.5% adjustment for population growth over the 1995 - 2015 period is calculated by dividing the average projected
population between the years 2000 and 2010 by the population in 1995.
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