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In 'the National Energy Conservation Policy Act of 1978 
(NECPA), Public Law 95-619, Congress mandated the development of 
effective measures to reduce the rate of growth of demand for 
energy [Section 102(a) (2)] as well as implementing and maintain- 
ing effective conservation measures for the efficient use of non- 
renewable and other energy sources [Section 102(a) (3) I. In order 
to achieve -the national goals set forth in the Energy Policy and 
Conservation Act; as amended by the National Energy Conservation 
Policy Act (hereafter'.referred to as "the ActW),the Act mandates 
DOE to promulgate.energy efficiency performance standards for the 
following products: 

a Refrigerators and Refrigerator-Freezers 

a Freezers 

ap Dishwashers 

a Clothes Dryers 

a Water Heaters 

a Room Air Conditioners I 

a Home Heating Equipment (not including furnaces) . 

a Television Sets 

- a ' Kitchen' Ranges and Ovens 

Clothes Washers 

.' Humidifiers and Dehumidifiers 

Central Air Conditioners (including heat pumps) 
Furnaces 

The Act calls for the promulgation of energy efficiency 
standards for each type (or class) of covered product designed to 
achieve the maximum improvement in energy efficiency which is 
technologically feasible and economically justified unless it is 
determined that the establishment of such standard will not re- 
sult in significant conservation of energy.' 

The Act also directs that the benefits of the standard 
are to exceed the burdens. Factors that need to be considered 
when evaluating the benefits and burdens of the regulation in- 
clude economic impacts on manufacturers and consumers, the sav- 
ings in- operating costs compared to any increase in the price or 
maintenance expenses of the covered products, total energy sav- 
ings likely to result from the standard, any lessening of the 
utility or the performance of the covered products, the impact of 
any lessening of competition, the need of the Nation to conserve 
energy, and any other factors considered to be relevant. 



This Draft Regulatory Analysis describes the analyses 
performed by DOE to arrive at sproposed energy efficiency stan- 

' dards for nine of the products listed above. These nine products 
were given priority in that standards are to be promulgated no 
later than December 1980. The nine products are refrigerators 
and refrigerator-freezers, freezers, clothes dryers, water heat- 
ers, room air conditioners, kitchen ranges and ovens, central air 
conditioners (cooling only) , and furnaces. 

Standards for dishwashers, television sets, clothes. 
washers, and humidifiers and dehumidifiers are required to be 
published in the. ~ederal Register no later than December 1981. 
Standards for central ai,r conditioners (heat pumps) and home 
heating equipment are to be published in the Federal Register no ' 
later than January 1982. . . Accordingly, these: products are not , 
discussed, in this Draft Regulat.ory Analysis. 

Executive Order, 12044, "Improving Government Regu- 
lations" May 1, 1978 (43 FR 18634), directs that :all Federal 
regulations achieve .their intended goals without imposing un- 
necessary burdens on the economy, on individuals,' on public or 
private organizations, or on State and local governments. To 
this end, and in accordance with DOE Order ,2030.1, "~rocedures 
for the Development and Analysis of Regulation Standards and 
Guidelines," December 18, 1978 (44 FR 1031), a Regulatory Analy- 
sis is prepared for al.1 major regulations. Such an analysis 
presents major alternatives to the regulation, examines the eco- 
nomi,c and administrative effects arising from each alternative 
and explains why one alternative.was selected over the others. 

Since Congress mandated that DOE promulgate performance 
standards, the only other viable alternative that falls within 
the boundaries of the law is a no standard alternative. However, 
in preparing this Regulatory Analysis, the list of alternatives 
has been expanded to include alternatives that would require new 
enabling legislation or statutory amendments. 1 

This Draft Regulatory ~nalysis' for the Consumer Product 
Efficiency Standards program is concerned with the projected eco- 
nomic impacts of the Standards, and their major alternatives, on 
the Nation as a whole, on geographic regions, and on demographic 
groups. It is also concerned with examining the ability of each 
alternative to correct existing marke't imperfections, specific- 
ally: 1) inadequate information; - 2) -consumer failure to value 
future energy savings; 3) underestimation of future energy 
prices; 4) institutional barriers; and 5) long. lag times for 
market adjustments. Finally, the potential economic and adminis- 
trative effects caused by the implementation and enforcement of 
the Standards, which include the effects on related Federal pro- 
grams and on State and local governments, are also discussed in 
this analysis. 

In addition to examining possible alternatives to the 
proposed Standards, this Draft Regulatory Analysis,examines the 

, 



way in which performance criteria and other factors a r e  defined 
and measured for the proposed Standards. The options available 
to the proposed alternative are examined for reasonableness and 
possible biases which might affect th,e success of the Standards 
in achieving the legislated' goals of energy conservation and 
reduced demand for energy. The analysis briefly presents the 
results of Technical Support Document No. 4 ,  Economic Analysis 
Document, and explains how these results w'ere used to determine 
the relative impact of the proposed Standards on different geo- 
graphic regions and demographic groups. . 

In addition, a Draft Urban Impact Analysis is included 
as part of this Draft Regulatory Analysis, as required by Execu- 
tive Order 12074, and in a.ccordance with OMB Circular A-116, 
"Agency Preparation of Urban and Community. Impact Analysis," (43 
FR 3.7779, August 1978). An Urban Impact Analysis 'should deter- 
mine, as much as reasonably possible, the absolute and relative 
impacts that a major pr.opos.ed action is expected to have on urban 
areas, consider possible impact,: on employment, population size 
and composition, income, and the fiscal condition of state and 
local governments. Where possible, these impacts are determinted 
separately for central cities, suburban communities and nonmetro- 
politan communities. Attention should focus on impacts on minpr- 
ity employment, low-income households, and communities with high 
unemployment or below-average per capita income. 
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DESCRIPTION AND ANALYS-IS OF MAJOR ALTERNATIVES 2.0 

There are many alternative methods of achieving energy 
conservation through the increased energy efficiency of consumer 
products. Thissection describes and analyzes various regulatory 
and non-regulatory alternatives an3 their effectiveness in con- 
serving energy. 

- The alternatives examined in this analysis ranged from 
the no actidn alternative (or the "base case" which provides the 
'baseline for measuring the benefits of other alternatives) to 
alternatives which would require new legislation for implemen- 
tation. E~isting~state, local, and Federal programs that ar,e 
similar in scope and objectives were also examined as possible 
alternatives to the proposed action. 

Each alternative has been analyzed in comparison to the 
other alternatives in terms of potential energy savings and other 
impacts that differ among the alternatives. The summary of this 
comparative analysis is presented in the following section of 
this chapter. A detailed discussion and quantitative description 
of each 'alternative' is presented in the remaining sections of 
this chapter. 

2.1 COMPARATIVE ANALYSIS OF THE ALTERNATIVES 

In order to compare each alternative quantitatively in 
terms of energy savings and the net present value. (or cost sav- 
ings)- to the proposed consumer product standards, it is necessary 
to qu,antify the impact of each alternative on the purchase and 
use 'of energy efficient consumer products. Each alternative to 
t.he proposed regulation was quantified so that inputs to the Oak 
Ridge National Laboratory Engineering/Economic Mod-el of Residen- 
tial Energy Use could be determined. The ORNL Model was used to 
calculate the energy use and the net present value corresponding 
to each alternative. The key inputs to the ORNL Model are: 

e'nergy prices and escalation factors 
,' 

implicit discount rates for consumers (the 
reciprocal of. the length of payback period in 
years that is acceptable to the consumer for 
recovering the initial 'higher price for an 
energy efficienct product) 

consumer demand and income elasticities 

cost versus eff.iciency relationships for all 
.consumer products 

appliance stock data (purchase of new appli- 
ances or turnover rates for inventories) 



~ n '  example of the inputs to the ORNL Model is shown in 
Table 2-1 for gas furnaces. The methodology for quantifying each 
alternative consisted of setting the parameters of the baseline 
case as constant throughout the analysis. ~ h e s e  parameters were 
changed only when the implementation of a specific alternative 
indicated that one or more of these parameters would change. 
Otherwise, all aspects of the ,baseline case remained co'nstant 
throughout the analysis to permit a quantitative comparison of 
the alternatives without extraneous impacts. \ 

Table 2-1 Summary of'Key Inputs ,to the ORNL Model to Simulate 
the ~aseline Case (illustrated for gas furnaces) 

Price Escalation Rates. 

a Low price case: 1.0% real price increase per year for 
electricity 

1.5% real price increase per year for gas 
and oil 

# a High price case: 2.5%'real price increase per year for 
electricity ' 

3.0% .real price increase per year for gas 
and oil 

~mplicit Discount Rates (for gas furnace purchases) 

56.1% real at 1978' prices 
4'3.2% real at 2000 prices - 

0.16 demand elasticity (gas furnaces) 
0.25 income elasticity (gas furnaces) 

Cost vs. Efficiency (for typical gas furnaces) 

Efficiency ( % )  Cost ( $ 1  

Source: DOE Cost Book 

The results of the ORNL Model are'summarized in the 
first three columns of Table 2-2 for each alternative evaluated. 
All results are relative to the baseline, or no-action case so 
that the energy savings resulting from each alternative can be 
assessed more readily. It should be. noted that each alternative 
would result in some energy savings .and that all alternatives 
result in positive net present value compared to the baseline 



case. As the comparison shows, the proposed approach results in 
appreciably higher energy savings and a greater national net 
present value than any' of the other alternatives. 

The additional columns presented in Table 2-2 focus on 
other aspects of each a,lternative that are identified in Execu- 
tive Order 12044 as pertinent to the regulatory analysis. The 
factors that are evaluated for each program alternative relative 
to the other program alternatives area: 

a. Equity impacts (or effects on 'the wellbeing of 
the Nation as a whole), 

a Legislative authority for implementing the 
alternative 

Major barriers to implementation and en'force- 
ment (other than legislative) 

a Impact of the alternative on competition 

a Compliance and reporting requirements o f  each 
alternative; 

These remaining factors are compared for each program 
alternative to the proposed standards. The only areas where the 
proposed approach appears to be less favorable than some of the 
other program alternatives is in the competition and reporting/ 
compliance requirements. Only those program alternatives that 
involve non-mandatory methods for achieving more energy efficient 
consumer products fare better in ,these two areas. However, when 
the magnitude of ene'rgy savings' is also compared for these same 
alternatives, the necessity of the reporting/compliance require- 
ments and the potential impacts on competition could be con-' 
sidered to be outweighed by the much greater energy savings of 
the proposed approach. 

2.2 NO-ACTION ALTERNATIVE 

This alternative was analyzed as the "base casen and 
assumes that the proposed standards are not implemented. The no 
action alternative does not imply that no energy savings would be 
realized. Some energy savings will be'achieved due to higher 
energy costs, the continuation of other Federal energy conserva- 
tion activities and a variety. of state programs aimed at in- 
creased appliance efficiency. These programs include the deregu- 
lation of energy prices, state consumer product efficiency 
standards, consumer product labeling, the public education and 
information program, and the Federal Building Energy ~erforma'nce- 
standards. 



T a b l e  2 - 2 .  E x p e c t e d  l m p a c  ts of Progr 
I 

N e t  P r e a e n t  
Value  f o r  F u e l  
and  Equipoen t 
( i n  b i l l i o n s )  
( i n  1979  S s )  E q u i t y  I m p a c t s L  

N a t i o n a l  Eneryy P o l i c y  
Major 

B a r r i e r s  to 
Imp1 etnerl t a  t i o n /  

E n f o r c e m e ~ ~ t  

Energy E ~ l e r g y  
use Sav  ilngs 

(QBtu9s)  ( ~ 8 t u ' s )  

C o r a f ~ l i a n c e  a n d  
Repor ti119 

Requir .etoe~tts* 

- . - - . -. - . - .- - - 

Noale 

C o m p e t i t i o n  

None I n e q u i t i e s  be- 
tween s t a t e s  d u e  
to n o n r ~ n i f o r a  
s t a n d a r d s  

Some costs w i l l '  
be b o r n e  by a l l  
t a x p a y e r s  re- 
g a r d l e s s  o f  pur -  
c h a s e  o f  e n e r g y  
e f f i c i e n t  p r o d u c t  

None 

Hay f a v o r  l a r g e  
m a n u f a c t u r e r s  

Tax C r e d i t s  
( C o n s ~ ~ m e r s )  

None, otltel- titan 
l e g i s l a t i v e  

Tax c r e d i t s  
(Hdn~tf i l c t u c e r s l  

Enforcement  ltrob- 
lems  l i k e l y  

. . 
P o t e ~ r t i a l  d i f f  i- 
c u l t i e s  i n  
a d m i n i s t r a t i o n  

R e s t r i c t s  d e v e l o p -  
ment o f  i n r m v a t i v e  
tec l lno logy  

P r e s o r  i p t i v o  
S t a n d a r d s  

. - - -. -. . 

Minimal r e k u r t i ~ ~ g  
I,ut e x t e ~ ~ s i v e  
t ~ s t  i n g  

- - -. .- . -- - 
None 

Hay r u l u c e . n u m b e r  
o f  models  and  

1 c o n w e t i  t i o n ,  

None V o l u ~ ~ t a r y  5-yr. 
Energy d e l a y  
E f f i c i e n c y  10-yr .  
' I 'arqcts  dcl .ay 

s 5.45  t o .  I Uone No a s s u r a n c e  t h a t  
p a r t i c i p a t i o n  w i l l  
be widespread .  

None 
I 

None E ~ ~ l ~ a n c e d  
Label i ~ r g  and 
Consumer 
FAuca t i o n  . 

Not o n t i -  
c o m l ~ e t i  t i v e  

Per formance  
S t a ~ l d a r c l s  

None 

~ e y :  Norle = 0, or n o t  s j g n i f i c a l l t  NCYI'ES: Economic w e l l - b e i n g  o f  N a t i o n  a s  a  w l ~ o l e .  

s u t u ' s  = loL5 ~ t u * s  o f  e n e r g y  o r  
o n e  q u a d r i l l i o n  B t u ' s  

* *  I n t e r p r e t e d  to a p p l y  o n l y  to r e g u l a t o r y  programs,  n o t  a s  a measure  o f  ' e f E e c t i v e r ~ c s s .  
Yes, if no s t a t ~ d a r d  is j u s t i f i e d .  



2.2.1 ~ere~ulation of Energy Prices 

During recent years, oil and natural gas prices have 
been steadi'ly increasi.ng and, with energy price deregulation for 
each fuel slated for the end of 1981 and 1985, respectively, 
demand for more efficient consumer products could increase. How- 
ever, as has been the 'case with the gasoline milage ratings of 
automobiles, manufacturers may not respond sufficiently to this 
demand, and may continue to produce inefficient consumer prod- 
ucts. . In this instance, reliance on the price mechanism or on 
market forces may generate a disequilibrium between supply and 
demand. The disparity between supply and demand would most 
likely result from uncertainty about energy price and supply 
changes. These uncertainties could result in delayed consumer 
demand for energy efficient products. Even further delays could 
then result due to the long lead times required by manufacturers 
to produce energy efficient products to meet the consumer demand. 

2.2.2 Increasing Consumer*~nforma~tion 

Congress has mandated in the Act both a labeling pro- 
gram and a complementary consumer education and information . 
program. The labeling program which took effect on May 21, 1980, 
is to be implemented by the Federal Trade Commission, while the 
public education and information program is being ha'ndled-by DOE. 

Under the labeling program, consumer awa,reness of the 
relative efficiencies of consumer products available in the 
marketplace would increase. That is, the basic inEormation that 
consumers would need to make a rational purchase decision would 
now be available to them. 

I 

The consumer education and information program involves 
the development and expansion of existing Federal energy infor- 
mation programs and is designed to educate consumers in the value 
and use of energy labels on consumer products. The principal 
focus of the educational activities is to steer the consumer away 
from the concept of minimizing first cost and to promote the use 
of life-cycle costing as the primary factor in selecting a 
consumer product for purchase. 

There are several drawbacks to relying wholly.'. on the 
education program above or in conjunction with the labeling 
program to achieve the desired results: . , 

Consumer education and labeling programs are direc- 
ted only at the demand fo,r consumer products, they 
will not guarantee the appropriate supply side 
responses by manufacture,rs. 

In many cases, as in new residential construction, 
consumer products are installed by builders and 
minimum first cost is an overriding consideration. 



a Energy  e f f i c i e n c y  is o n l y  o n e .  f a c t o r  i n  t h e  pu r -  
c h a s i n g  d e c i s i o n  o f  c o n s u m e r s .  

T h e r e  is a  l o n g  l a g  t i m e  b e f o r e  t h e  i m p a c t  o f  s u c h  
e d u c a t i o n a l  a c t i v i t i e s  is m a n i f e s t e d  i n  t h e  mar.ke't- 
p l a c e .  

A s  a  means o f  a c h i e v i n g  t h e  l e v e l  o f  e n e r g y  s a v i n g s  
be l i ' eved  p o s s i b l e  u n d e r  t h e  p r o p o s e d  s t a n d a r d s ,  t h e  l a b e l i n g  
e f f o r t  by  i t s e l f ,  o r  i n  c o n j u n c t i o n  w i t h  a  consumer  e d u c a t i o n  
p rog ram,  is e x p e c t e d  t o  h a v e  o n l y  a  m o d e r a t e  i m p a c t .  A c c o r d i n g  
t o  s t u d i e s  p e r f o r m e d  i n  s u p p o r t  o f  t h e  Consumer P r o d u c t  Ene rgy  
E f f i c i e n c y  P rog ram,  c o n s u m e r s  c g n  b e  e x p e c t e d  t o  u s e  t h e  l a b e l ,  
t o g e t h e r  w i t h  a  number o f  o t h e r  c r i t e r i a ,  t o  make t h e  f i n a l  
p u r c h a s e  d e c i s i o n .  The s t u d i e s  a l s o  i n d i c a t e d  t h a t  t h e r e  w i l l  b e  
s i g n i f i c a n t  v a r i a t i o n s  i n  c o n s u m e r  a t t i t u d e s ,  d e p e n d i n g  o n  
c e r t a i n  p r o d u c t - s p e c i f  i c  f a c t o r s  ( R e f .  2 )  . 
2 .2 .3  B u i l d i n g  Ene rgy  ~ e r f o r m a n d e  S t - a n d a r d s  

I n  r e s p o n s e  t o  v a r i o u s  C o n g r e s s i o n a l  m a n d a t e s ,  DOE h a s  
f o r m u l a t e d  a  s e t  .of p r o p o s e d  "Ene rgy  P e r f o r m a n c e  S t a n d a r d s  f o r  
N e w  B u i l d i n g s  ." A s  t h e  t i t l e  i n d i c a t e s ,  t h e s e  a r e  p e r f o r m a n c e  
s t a n d a r d s  ( a s  a r e  t h e ,  p r o p o s e d  consumer  p r o d u c t  s t a n d a r d s ) ,  and  
o n l y  a p p l y  t o  new c o n s t r u c t i o n .  They w i l l  h a v e  a  s i g n i f i c a n t  
i m p a c t  on c e n t r a l  h e a t i n g ,  v e n t i l a t i o n  and a i r  c o n d i t i o n i n g  
p r o d u c t s  (HVAC) by s t i m u l a t i n g  t h e  demand f o r  e n e r g y  e f f i c i e n t  
e q u i p m e n t  and a  t r e n d  toward  s m a l l e r  u n i t s  t h a t  a r e  b e t t e r  s u i t e d  
t o  l o w e r  h e a t i n g  and  c o o l i n g  l e v e l s  e x p e c t e d .  Whi l e  t h e s e  
b u i l d i n g  s t a n d a r d s  w i l l  r e s u l t  i n  c o n s i d e r a b l e  e n e r g y  s a v i n g s ,  
t h e y  a r e  n o t  s u f f i c i e n t l y  c o m p r e h e n s i v e  t o  a d d r e s s  t h e  c o m p l e t e  
m a r k e t  f o r  consumer  p r o d u c t s .  P r o d u c t s  s o l d  d i r e c t l y  t o  con-  
s u m e r s  w i l l  n o t  b e  a f f e c t e d .  A l s o ,  b u i l d e r s  w i l l  h a v e  c o n s i d e r -  
a b l e  l a t i t u d e  t o  make t r a d e - o f f s  be tween  e n e r g y  e f f i c i e n t  p r o d u c t s  
and  d e s i g n  t r e a t m e n t s  t o  a c h i e v e  t h e  b u i l d i n g  s t a n d a r d .  T h e s e  
t r a d e o f f s  w i l l  b e  d e p e n d e n t  on  t h e  c o s t s  i n v o l v e d  and  a r e  d i f f i -  
c u l t  t o  p r e d i c t  b e c a u s e  o f  t h e  v a r i e t y  o f  s i t u a t i o n s  t h a t  may b e  
e n c o u n t e r e d  i n  d e s i g n i n g  a  b u i l d i n g .  F u r t h e r ,  p r o d u c t s  s u c h  a s  
r e f r i g e r a t o r s ,  f r e e z e r s ,  c l o t h e s  d r y e r s ,  o r  c o o k i n g  e q u i p m e n t  
a r e  n o t  i n c l u d e d  i n  t h e  BEPS program.  

S t a t e  S t a n d a r d s  

- S e v e r a l  s t a t e s  a r e  d e v e l o p i n g  o r  h a v e  implemented  pro-  
g r a m s  f o r  t h e  s e t t i n g  o f  e f f i c i e n c y  l e v e l s  f o r  c e r t a i n  consumer  
p r o d u c t s  a n d / o r  t h e  s e t t i n g  o f  c e r t a i n  p r e s c r i p t i v e  s t a n d a r d s  
t h r o u g h  , t h e  a d o p t i o n  o f  ASHRAE S t a n d a r d  90-75 ( R e f .  1) . The 
ASHRAE s t a n d a r d  p e r t a i n s  o n l y  t o  w a t e r  h e a t e r s  and  HVAC a p p a r a t u s  
i n s t a l l e d  i n  new c o n s t r u c t i o n .  One s t a t e ,  C a l i f o r n i a , - h a s  e s t a b -  
l i s h e d  a n  e n e r g y  e f f i c i e n c y  program f o r  e i g h t  o f  t h e  c o v e r e d  
p r o d u c t s ' l i s t e d  i n  t h e  A c t .  N e w  York S t a t e  l e g i s l a t i o n  c o v e r s  
f i v e  o f  t h e  consumer  p r o d u c t s  and  Minneso ta  o n e ,  w h i l e  F l o r i d a  



has pending l'egislation to create an Energy Institute to create 
ene~rgy efficiency standards for consumer products. 

There are several apparent dra,wbacks to the use of 
state standards to achieve energy savings: 

a A proliferation of varying state standards will 
undoubtedly result in higher prices as manufacturers~ 
will have to incur additional costs to design, manu- 
facture and market products to meet the.requirements 
of finely segmented markets. 

a In some instances, manufacturers may elect to with- 
draw their product from certain states if the market 
is too small or the standards too restrictive, 
thereby depriving the consumer of competitive 
choices. 

a The level of enforcement of state standards may vary 
significantly. 

2.2.5 Quantitative Description 

The base case includes the.following' assumptions .about' 
factors likely to increase residential energy efficiency which 
can be quantified in the ORNL energy model: 

a Increasing real energy prices' averaging bet,ween a 
1.0 and 2.5 percent annual escalation rate for 
electricity and between a 1.5 a'nd 3.0 percent annual 
escalation rate for gas and oil. These rates re- 
flect the best estimate by DOE of potential price 
increases at the time the analyses were performed. 

I 

a   and at or^ energy efficiency programs for selected 
consumer products implemented by a few state govern- 
ments. 

a The Federal' Trade Commission labeling program for 
consumer products as,currently planned. 

, a A continuation of the existing public information 
program at the U. S. Department of Energy designed 
to inform consumers about the advantages of pur- 
chasing more energy efficient products. 

a An ability of manufacturers of consumer products, to 
produce the more energy efficient equipment demanded 
by consumers. 

a The effective implementation of the Building Energy 
Performance Standards at the levels proposed by DOE. 



The baseline case as quantified by the ORNL Model shows 
that cumulative residential energy demand from 1982 to 2005 will 
range from 436.3 QBtufs (at a 2.5 percent real annual electricity 
escalation rate and a 3.0 percent real annual gas and oil escala- 
tion rate) to 460.4 QBtufs .(at a 1.0 percent annual electricity 
escalation rate and a 1.5 percent real annual gas and oil escala- 
tion rate). There are no energy savings associated with the 
baseline case. I 

2.3.1 Discussion 

The possibili,ty of providing tax credits to manufac- 
turers was also examined by DOE. This approach would allow 
manufacturers to recoup some of the costs involved - in manufac- 
turing more energy efficient consumer products. This, in com- 
bination with tax incentives or rebates (discussed in the next 
section) for consumers could correct some of the market imper- 
fections, that would be experienced by focusing on incentives to 
consumers alone. However, the timing of a dual program for both 
manufacturers and consumers would have to be carefully orches- 
trated to ensure that maximum benefits are achieved. 

In any event, the potential would still exist that many 
manufacturers would not respond to tax incentives. The cost of a 
tax credit program to manufacturers could be very high. Obvious- 
ly, as more manufacturers respond, the costs increase. The cost 
of a tax.credit program that would attract a high participation 
rate could be very large. Also, the energy. efficiency require- 
ments for receiving a tax credit will affect participation. Less 
stringent requirements will increase participation but reduce the 
energy savings achieved by the program while, more stringent re- 
quirements may reduce participati.on and thus also reduce energy 
savings. . . 

Therefore, while the tax credit program has the poten- 
tial for achi'eving energy savings, the many issues associated 
with optimizing the benefits need to be analyzed ca-refully. Some 
of this analysis has been performed by DOE (Reference 3). These 
analyses have indicated that the cost of achieving significant 
energy savings through this type of program would be very high. 

2.3'. 2 Quantitative Description 

Offering tax incentives to consumer product manufac- 
turers was considered as an alternative to regulation. The tax 
incentive analyzed would take the form of an additional invest- 
ment tax credit for.insta1lation of machinery and tools required 
to produce more energy efficient appliances. 

Production 06 energy efficient consumer product re- 
quires investment in some new tools and machinery. IRS regula- 
tions currently allow a lo%, one-time tax credit for this in- 
vestment. The alternative considered by DOE provided for an 



additiqnal 10% credit for investment in tools and machinery re- 
quired in the production of energy efficient consumer products. 
The credit would not apply to investment in other forms of tools 
and machinery nor would it apply to other forms"of investment 
such as acquisition of subsidiaries, financial instruments (i.e., 
stock, loans), or new construction of plants. . 

The effect of such an alternative was found to be an 
increase in the rate of capital replacement. Manufacturers would 
invest in new and replacement tools and machinery to a greater 
degree' with the additional tax incentive than they would normal- 
ly. 1t.was estimated that the level of investment would be 23.8% 
higher with an additional 10% investment tax cred.it. Because 
this credit would only be available for manufacturers investing 
i n  tools and machinery required to produce energy efficient 
appliances, the effect of the additional. tax credit would be to 
accelerate the rate at which manufacturers introduce efficient 
appliances. However, the additional tax incentive will most 
1,ikely not be sufficient to induce introduction of new production 
facilities. 

Because the tax credit only applies to that portion of 
investment going toward production of energy efficient co'nsumer , 

products and not toward investment in replac.ement equipment, an 
enforcement mechanism would be required to prevent abuse. This 
enforcement activity would most probably be divided between DOE \ 
and IRS. DOE would have to stipulate specific categories of 
investment subject to the credit. IRS would .have principal 
responsibility for review of claims for the credit. Investi- 
gation of alleged violations would most probably require joint 
action.by both.DOE and IRS. While the cost of the enforcement 
program was not investigated, it is 'thought to be both high and ' 

not cost effective. 

. Energy savings under this alter'native are estimated to 
range from 2.6 QBtu's (high energy price case) to 3.7 QBtu's (low 
price case) between 1982 and 2005. 

2.4 REBATES 

Discussion 

The alternative of providing a rebate to a consumer for 
the purchase of more energy-ef f icient appliances is a difficult 
one to implement. As currently practiced, manufacturers have 

. . employ.ed . rebates. for short-term periods as a marketing tool to 
introduce new products, promote lagging sales, or otherwise gain 
specific competitive advantages. While this practice may be vol- 
untary by a manufacturer at any time, the concept of government- 
mandated rebates would entail complex interference in the market 
place as decisions would need to be made as to which products 
s h o u l d  qualify, amount of reba le ,  L i m e  . p e r i o d  covered,  etc. 



The rebate concept could also be coupled with a tariff, 
much like the proposed "gas guzzler tax" for automobiles, in 
which consumers who purchase inefficient units would be charged a 
federally imposed tax. It would be a costly, unwieldly, and 
cumbersome program to implement. However, it may be more effec- 
tive than the no-action alternative. 

As with tax credits, the rebate alternative will only 
act on the demand for energy efficient consumer products. There 
will be uncertainty about the ability ,and/or desire ,of manufac- 
turers to respond 'to 'the demand, particularly if the rebate pro- 
gram is not conti,nued 'over a long enough time period to account 
for manufacturers' lead time to produce energy efficient prod- 
ucts. Thus, as a separate alternative, rebates will have only a 
small and potentially short term effect in reducing energy con- 
sumption. . . 

Quantitative Description 

1 A Federal program that provides a rebate to consumers 

I to encourage the purchase of energy efficient consumer .products 
was analyzed. This program would apply to all new consumer 
products regardless of whether the product is a replacement or 

~ for new construc.tion. .The program was assumed to provide a 15 
percent rebate applied' to the increased cost of energy conserva- 
tion for product efficiencies in excess of the average efficiency 
of comparable products purchased in 1978. Thus, for example, a 
typical central air conditioner purchased in 1978 had a Seasonal 
Energy Efficiency Ratio (SEER) of about 7.0. If a central air 

i conditioner, with a SEER of - 10.0 costs about $200 more than the 
model with the SEER of 7.0, then the consumer would receive a 
rebate o'f $30 as an incentive to purchase the more efficient 
model. The assumption of, a 15 percent rsbate has been chosen 
because similar financial incentives for retrofitting energy 
conservation measures in building shells and for installing 
renewable'energy systems have been approved by Congress, 

The 'implementation of a rebate program could be some- 
wh,at complicated, because of the need to specify the exact cost 
of extra energy conservation in consumer products. Generally, 
many features are changed at one time when a new model consumer 
product is developed. Thus, the exact cost of the increased 
energy efficiency may be difficult to specify. -This problem 
could be circumvented by having the Federal governme-nt set the 
magnitude of the rebate for products of differing efficiencies. 
However, obtaining the information to establish the level of 
rebate for numerous products would require considerable effort to 
avoid arbitrary determinations. No assumption is made regarding 
the means of implementing the rebate (for example, through the 
retail store with a refund from the Federal government or di- 
rectly by the government). 



The effect of the rebate program on residential energy 
consumption is simulated by reducing .by 15 percent the incre- 
mental cost to the consumer of products with efficiencies greater 
than the 1978 sales weighted average efficiency. The 15% reduc- 
tion in incremental price is assumed to be paid by the Federal 
government. The ORNL model is run with the new. cost versus 
efficiency curves and results are compared with the baseline 
case. 

The 15 percent rebate program alternative results in 
residential energy savings in the time period 1982 to 2005 
ranging from 0.6. QBtuls (low price case) to, 0.4 QBtuls (high 
price case). 

2.5 TAX CREDITS TO CONSUMERS 

2.5.1 Discussion 

The Energy Tax Act of 197.8 (PL 95-618) provides a home- 
owner with a tax credit of up to 15% of $2,000 for the installa- 
tion of energy-saving materials and equipment. This tax credit 
can be used by the taxpayer in one year or over a number of 
years, but it cannot exceed $300 for a given residence. The list 
of items for which tax credits are given includes only one of the 
covered products, furnaces that are more energy efficient than 
the. one being replaced. While this incentive may 'serve its in- 
tended purpose in the case of insulation, and for storm windows/ 
doors, the impact on new furnace purchases appears to be minimal. 
Most new furnaces bought as discretionary'products in the past 
year were purchased to replace existing oil furnaces with gas 
furnaces. The purchase decision has been based almost wholly on 
the doubling of fuel oil prices, the fears as to' its ready 
availability in 1978-80, and the timely excesses in the natural 
gas availability which enab.led distributors . to take on new 
customers. Considering.the relatively high cost of new furnace 
installation, it is most probable that the tax credit played only 
a minimal role in the decision-making process. 

Since the tax' benefits only.. apply to furnaces that 
incorporate energy efficient des'ign features (such as automatic 
ignition to replace a gas pi.lot light) , the. extension of tax 
credits to other products would require new enabling legislation 
that would include all covered products. Tax incentives to 
consumers are app1,icable only to replacement, purchases, and thus 
impact but a fraction of the market. The use of similarly 
structured tax credits for the purchase of energy efficient 
appliances is apt to have only a marginal effect since the size 
of the credit. in,most cases would be rather,modest. In addition, 
since the current legislation is based upon certain design 
features, the new legislation would probably have to be. based 
upon performance of the products and thfs in itself would be a 
formidable task. The costs of such a program would be borne by 
a.11 taxpayers since it would result in less tax revenues to the 
government. i 



Tax credits. alone act only on the demand for consumer 
products. There is no guarantee that manufacturers will properly 
respond to consumer needs by producing more efficient consumer 
products. Thus, without a complete approach to alleviate the 
existing market imperfections in the consumer product market, it 
is doubtful that significant energy savings could be achieved 
over the no-action alternative. 

2:s. 2 Quantitative Description 

A program offering a tax credit of 15 percent of the 
increased cost of higher energy efficiency of consumer products 
was evaluated. Such a program might be more easily administered 
than a rebate program, because it can be accomplished through an 
existing organization, the Internal Revenue Service. .The program 
as evaluated here would return to the consumer exactly the same 
amount of money asjthe rebate program described above. 

The most important difference to the consumer between 
rebate and tax credit programs is that a rebate can- be obtained 
quickly whereas a tax credit is delay.ed until income taxes are 
filed or a tax refund is provided by the Internal Revenue Ser- 
vice. This'means that middle and low income purchasers, who 
generally have little ready cash to purchase more expensive 
products, are not so likely to take advantage of the program as 
are upper income purchasers. To simulate this impact, DOE has 
assumed that only 60 percent of consumers would purchase more 
energy efficient products as a result of the tax credit program. 

The ORNL model results show energy savings ranging rom 
0.2 QBTU's (low price case) to 0.4 QBTU's (high price case) for 
the consumer tax credit program alternative. 

2.6 OTHER FINANCIAL INCENTIVES 

Several other financial incentives designed to stimu- 
late the purchase or production of energy efficient consumer 
.products were considered by DOE. Concepts such as providing low 
interest financing' through utility companies for purchase of 
energy efficient appliances or low interest loans to low income 
groups who might have more difficulty in purchasing the higher 
priced energy efficient products were examined. Such concepts 
are plagued by the same problems as are tax credits and rebates, 
and thus do not offer a balanced approach to energy conservation. 
However, DOE will continue to study financial incentives such as 
those mentioned above and others as possible supplements to a 
more broad-based approach that addresses both demand and supply 
aspects of residential energy consumption. 



2.7.1 Discussion 

The option of expanding the current consumer education 
program and the Federal Trade Commission (FTC) labeling program 
as an alternative to the approach mandated by Congress was also 
examined by DOE. The labeling program as it npw stands was 
carefully reviewed for possible improvements or expansion beyond 
the current scope. An expanded enforcement program was identi- 
fied as a potential 'improvement to the existing program. The 
current enforcement program relies on consumers' and other inter- 
ested parties' complaints to identify noncornplia~ce. An expanded 
program could actively pursue the identification of noncomplying 
manufacturers and retailers. 

A similar review was made of the current consumer 
education program by t.he DOE. The consumer product education 
program developed by DOE sponsored' 10 regional workshops for 
industry, educators, utilities, and State energy officials in the 
Fall of 1979. A national consumer awareness campaign began in 
May 1980 to inform consumers of the appearance of the consumer 
product labe'ls and how to use labeling information in the pur- 
chase of energy eff icient products. A consumer information 
booklet, public service announcements for radio and TV, educa- 
tional exhibits and a training package for retail sales persons 
are among the components of this nationwide efforts. 

Several possibilities exist for enhancing the education 
program. The amount of information provided to consumers could 
be expanded to include product-specific information about the 
energy efficient operation and maintenance of the covered prod- 
ucts. A more active approach to reach potential consumers prior 
to actual purchase of the product through increased publicity 
would also enhance the education program. Increased publicity 
would be more costly in that this enhancement would require addi- 
tional expenditures for media advertising and the production of 
suitable advertisements. This probably should be supplemented by 
providing additional information through mailouts or the estab- 
lishment of toll-free hot lines to answer specific questions that 
consumers might have in regard to efficiency. Finally, the scope 
of the education program could be expanded to other persons in- 
volved in the purchase of the covered products such as builders 
and retailers. 

An enhanced education program could be expected to 
increase consumer demand in proportion to the amount of money 
spent on publicity and dissemination of information. This . approach, as with the financial incentives to consumer alterna- 
tives, does not address the supply side of the marketplace equa- 
tion and, therefore, could result in less than optimal energy 
savings due to potential inequalities between supply and demand. 

/ 



2 . 7 . 2 .  ~uantitative Description 

The expansion of the Consumer Education and Labeling 
Program is difficult to specify in terms of impact and therefore 
requires that assumptions be made about the number of persons 
reached by the expanded program arid how and if the information 
received will influence their purchase of more energy efficient 

I consumer products. The program is defined, for purposes of 

I analysis, as being able to reach an average of 10% of the pur- 
chasers of consumer products per year. These consumers will be 
encouraged to use life cycle cost techniques for selecting 
consumer products. Sources of information that will enable 
consumers to make life cycle cost decisions will be identified. 

The average consumer reached by the program will reduce 
his or her discount rate by 50% (reducing the discount rate by 
5 0 %  means that the consumer will double the length of time 
normally considered acceptable to recover the initial higher cost 
of the product) for those products purchased by the user directly 
(refrigerators, room air conditioners, clothes dryers, frezers, 
and ranges and ovens). For those consumer products generally 
purchased with a house (central air conditioners, water heaters, 
and furnaces) the. consumer will only reduce his or her discount 
rate by 20%. For purposes of analysis, the reduction in discount 
rate (increase in acceptable payback period) is distributed 
equally among all consumers. 

In general, any reasonable expansion of a government 
consumer information program is l'ikely to: 

I Reach a relatively small ,percentage of the pur- 
chasing public 

Not be likely to influence those who either have 
insufficient funds or insufficient potential benefit 

I 
to purchase 'more e'f f,icient equipment. 

Th,e 'variables in determining whether :a purchaser of 
consumer pr'oducts will respond positively to the information 
presented by the programs cannot be assessed with any degree of 
confidence. The response is highly dependent on the purchagers 
ability .to comprehend the information, agree 'with the concepts 
that are presented, gather the needed information to make an 
energy efficient purchase, and have t h e  financial. ability and 
desire to make the purchase. The quantitative description does 
not attempt to estimate this reponse. It merely assumes that 
those reached will respond positively by purchasing the most 
energy efficient product in'terms of life cycle costs for their 
particular needs. Thus, the energy savings identified .by the 
ORNL model will tend to be overestimates of the response to the 
program in that no all purchase.rs reached can be expected to 
respond positively. 



The analyses of the impacts of the expanded consumer 
product information program involved changing the implicit dis- 
count rates in the ORNL model to simulate the program impacts 
stated above. Total residential energy savings for this alterna- 
tive from 1982 to 2005 was 2.2 QBtu's (high price case) to 2.7 
QBtu's (Pow price case). - 

2.8 PRESCRIPTIVE STANDARDS 

2.8.1 Discussion . 
Prescriptive standards as applied to consumer' products 

would involve the specifying of designs, materials, and/or manu- 
facturing methods to achieve the desired energy use levels. For 
example, one requirement would be to use insulation with a speci- 
fic R value in specific areas on the product. As this alterna- 
tive is outside the legislative mandate, it would require statu- 
tory amendment in order for it to be operative. 

This alternative would have certain advantages in terms 
o'f ease of enforcement. However, it would .probably result in 
high start-up costs and would not provide manufacturers with the 
necessary incentive or flexibility to iacrease- product effi- 
ciencies or to reduce costs through i-nnovative designs and use of 
new technologies. It is also highly likely that competition in 
the consumer product industry would be severely limited by pre- 
scriptive standards due to the design constraints. This lack of 
competition would be exhibited in higher product prices and an 
increased firm failure rate. 

Quantitative Description 

DOE has determined that prescriptive standards could be 
implemented at the same energy efficiency levels as the proposed 
energy performance standards. The cost to the manufacturer of 
complying with such standards is greater than or equal to the 
cost of complying with performance standards, depending on 
whether the manufacturers are able to find more cost effective 
ways of meeting the performance standards than the design changes 
assumed by DOE in developing the performance standards. 

There are two major disadvantages to the prescriptive 
approach: (1) the manufacturers are given no flexibility in 
meeting the standards and innovation in product design is likely 
to be substantially reduced or stifled, and (2) the certification 
of compliance with the standards is made difficult by the neces- 
sity to certify each component of a consumer product. Further- 
more, certification may be ineffective, because the efficiency of 
most consumer products depends.on how the components that make up 
the product are integrated into the product. As a result, 
individual components could meet prescriptive standards while the 
overall .product performance is lower than could be achieved by 
energy performance standards. 



These two effects are simulated in the ORNL model as 
,follows: 

The lack of flexibility resulting from prescriptive 
standards is estimated to delay an updating of the 
1985 standards to 1995; for comparison, the per- 
formance standards are assumed to be updated in 
1990. The level of the updated standards is assumed 
to be the same for both the prescriptive and per- 
formance standards. 

The difficulty of testing compliance of the co,nsumer 
product with a prescriptive standard (because of the 
need to certify each prescribed component of the 
product) and potential ineffectiveness as discussed 
above are assumed to reduce the energy savings 
achieved by prescriptive standards by 30 percent 
compared to the savings,of performance standards. 

The delay in updating the standards resulting from the 
prescriptive standards results in total residential energy sav- 
ings ranging from 8.0 QBtuls (for the low price case), to 15.5 
QBtuls (for the high price case') from 1982 to 2005. 

2.9.1 Discussion 

The original version of the Act, the Energy Policy and 
Conservation Act (EPCA) (P.L. 94-163) called for industry to meet 
voluntary ene'rgy efficiency targets for the covered products. If 
industry did not succeed ingmeeting the voluntary targets, pro- 
visions were made for then establishing Federal standards. In 
amending the Act' (NECPA) (P.. L. 95-619) , Congress specifically 
changed this section of the legislation to provide for immediate 
establishment of Federal standards to ensure the manufacture of 
energy efficient consumer products in a timely manner. Although 
it is possible that voluntary targets might have been as effec- 
tive as the mandated performance standards in achieving the 
energy savings goals, there probably would have been a consider- 
able lag time because of the many uncertainties assaciated with a 
program requiring concurrence from so many participants .as well 
as uncertainties in regard to future 'consumer demand for energy 
efficient products. ' 

2.9.2, Quantitative Description 

It is assumed for analysis purposes that the voluntary 
program would specify the energy efficiency levels of the per- 
formance standards as goals. A fully voluntary program is 
assumed to cause a delay of 10 years in achieving the energy 
conservation goals of the proposed standards. I these goals 
are achieved earlier in the baseline case for specific consumer 
products, then the voluntary program and the baseline case are 



assumed to 'be identical for these products.) A voluntary program 
that is made mandatory if the goals are not met is assumed to 
achieve the energy efficiencies of the performance standards with 
a 5-year delay. Thus, the effects of a voluntary program are 
bounded by the assumptions of a 5- &o 10-year delay. 

The effect of this' alternative is total energy savings 
in the period 1982-2005 ranging for the high price case from 14.5 
QBtu's (5-year delay) to 6.8 QBtu's (10-year delay). The total 
energy savings for the low price case for the voluntary targets 
ranges from 6.5 QBtuts (5-year delay) to 2.4 QBtu's (10-year 
delay). / 

2.10 PERFORMANCE STANDARDS 
I 

2.10.1 Discussion 

The only al'ternative that fully complies with the Act 
is the setting of ,energy efficiency standards, or performance 
standards. It is this alternative that is being used in the 
proposed regulation. 

The standards will establish 'the minimum energy ef f i-' 
ciency level (MEEL) required to be achieved by each product 
class, but will not prescribe the means by which tha,t level is to 
be. achieved. The levels are specified in ratios relating the 
output of a product to its energy.use. The MEEL% vary' between 
product classes; depending upon the design limitations of each 
product class. The MEEL's are based on test procedures developed 
by DOE and for which final rules have been promulgated for all 
the covered products. Amendments to some of these procedures 
have been made to reflect new products or' designs that do, not 
fall under the product test definition or incorporate unique 
design characteristics which prevent testing according to the 
test procedure or where the prescribed test procedures are 
evaluated in . a  manner unrepresentative' of their true energy 
consumption characteristics. DOE intends,. on a continuing basis, 
to modify test procedures as necessary to accommodate new product 
designs. 

Performance standa.rds will allow the manufacturers the I 

flexibility that prescriptive standards do not. The performance 
standards alternative must be viewed in conjunction with the 
labeling and consumer education/information programs due to the 
requirements in the Act. This will ensure that purchasers will 
be aware of the benefits that will accrue from the purchase and 
use of the more energy efficient products an: hopefully in the 
long term encourage the manufacturer and purchase of even more 
energy efficient products than required by the proposed stan- 
dards. In this context, the proposed standards provide a bal- 
anced approach to regulating the manufacture and purchase of 
efficient consumer products that cannot be achieved by any other 



a l t e r n a t i v e  o r  g roup  o f  a l t e r n a t i v e s .  T h i s  ba l anced  approach  
w i l l  e n s u r e  t h a t  t h e  r e g u l a t i o n  c o r r e c t s  b o t h  t h e  demand and 
s u p p l y  s i d e  marke t  i m p e r f e c t i o n s ,  and t h a t  ene rgy  s a v i n g s  w i l l  be  
r e a l i z e d .  

Q u a n t i t a t i v e  D e s c r i p t i o n  

The performance s t a n d a r d s  were q u a n t i f i e d  by assuming 
t h a t  a l l  p r o d u c t s  would comply w i t h  t h e  s t a n d a r d s  a s  p roposed .  
Tha t  is ,  a l l  m a n u f a c t u r e r s  would meet t h e  d , e a d l i n e s  f o r  t h e  1981 
and.  1986 e f f i c i e n c y  l e v e l s .  and a f t e r  e - x i s t i n g  s t o c k s  o f  non- 
r e g u l a t e d  p r o d u c t s  a r e  d e p l e t e d ,  o n l y  p r o d u c t s  meet ing t h e  pro- 
posed s t a n d a r d s  cou ld  be d i s t r i b u t e d  i n  commerce. . Maximum bene- 
f i t s  do n o t  a c c r u e  immedia te ly ,  however, a s  t h e  s t anda rds  do n o t  
r e q u i r e  r e t r o f i t t i n g  o f  e x i s t i n g  consumer p r o d u c t s  and i t ,  t h e r e -  
f o r e ,  . w i l l  t a k e  some t i m e  t o  r e p l a c e  a l l  n o n r e g u l a t e d  p r o d u c t s  
w i t h  r e g u l a t e d  p r o d u c t s .  , 

The i m p l e m e n t a t i o n .  o f  p e r f o r m a n c e  s t a n d a r d s  s h o u l d  
r e s u l t  i n  a  t o t a l  e s t i m a t e d  ene rgy  s a v i n g s  of  1-3-6 Q B t u ' s  ( low 
p r i c e  c a s e )  t o  24.9 QBtu 's  ( h i g h  p r i c e  c a s e ) .  



3.0 OPTIONS AVAILABLE WITHIN THE DEVELOPMENT OF THE 
1 PROPOSED STANDARDS 

Dur ing  t h e  d e v e l o p m e n t  o f  t h e  p r o p o s e d  s t a n d a r d s ,  DOE 
had s e v e r a l  o p t i o n s  f o r  f o r m u l a t i n g  t h e  Energy  E f f i c i e n c y  L e v e l s .  
T h i s  s e c t i o n  p r e s e n t s  a  s h o r t  d e s c r i p t i o n  o f  e a c h  o f  t h e  m a j o r  
d e c i s i o n s ,  t h e  o p t i o n s  c o n s i d e r e d ,  and t h e  r e a s o n s  DOE s e l e c t e d  
t h e  o p t i o n  used  i n  t h e  p r o p o s e d  rule, .  More d e t a i l e d  d i s c u s s i o n s  

1 
o f  t h e  f o r m a t  i s s u e s  c a n  b e  found  i n  t h e  T e c h n i c a l  S u p p o r t  Docu- 
m e n t s .  

3 .1  R E G I O N A L  OR NATIONAL STANDARDS 

One o p t i o n  c o n s i d e r e d  f o r  t h e  p r o p o s e d  s t a n d a r d s  was 
d i f f e r e n t  s t a n d a r d s  f o r  t h o s e  r e g i o n s  o f  t h e  U n i t e d  S t a t e s  where  
t h e  e n e r g y  u s a g e  o f  t h e  a p p l i a n c e  is  h i g h e r  t h a n  i n  o t h e r  r e -  
g i o n s .  T h i s  a p p r o a c h  would p e r m i t  more s t r i n g e n t  s t a n d a r d s  t o  b e  
implemented  i n  t h o s e  a r e a s  where  t h e  a p p l i a n c e  is  u s e d  t h e  m o s t ,  
and  l e s s  s t r i n g e n t  s t a n d a r d s  where  t h e  a p p l i a n c e  i s  used  l e s s  
f r e q u e n t l y .  For many o f  t h e  a p p l i a n c e s ,  t h e  v a r i a t i o n  i n  re- 
g ' iona l  u s e  was i n s i g n i f i c a n t .  However, f o r  t h e  h e a t i n g  and  c o o l -  
i n g  p r o d u c t s ,  name ly ,  f u r n a c e s ,  c e n t r a l  a i r  c o n d i t i o n i n g ,  and  
room a i r  c o n d i t i o n e r s ,  t h e  v a r i a t i o n s  were  s i g n i f i c a n t .  The re -  
f o r e ,  w h i l e  t h e  o p t i o n  o f  p r o m u l g a t i n g  r e g i o n a l  s t a n d a r d s  f o r  a-11 
p r o d u c t s  was r e j e c t e d ,  t h e  o p t i o n  o f  e n a c t i n g  r e g i o n a l  s t a n d a r d s  
o f  t h e  h e a t i n g  and c o o l i n g  p r o d u c t s  was c o n s i d e r e d  b y  DOE t o  b e  a  
v i a b l e  a l t e r n a t i v e  t h r o u g h o u t  t h e  r e g u l a t o r y  a n a l y s i s .  The f i n a l  
d e c i s i o n  on w h e t h e r  t o  s e l e c t  r e g i o n a l  o r  n a t i o n a l  s t a n d a r d s  f o r  
t h e  h e a t i n g  and c o o l i n g  p r o d u c t s  was b a s e d  on a  c o m p a r i s o n  o f  t h e  
economic  j u s t i f i c a t i o n  o f  b o t h  t y p e s  o f  s t a n d a r d s  f o r  e a c h  s p e -  
c i f i c  h e a t i n g  and c o o l i n g  p r o d u c t .  

The i m p a c t  o f  r e g i o n a l  s t a n d a r d s  was e v a l u a t e d  f o r .  t h e  
t h r e e  h e a t i n g  and  c o o l i n g  p r o d u c t s  by  DOE ( R e f e r e n c e  4 ) .  The 
r e g i o n a l  s t a n d a r d s  were  a n a l y z e d  b a s e d  on d i f f e r e n t  s t a n d a r d s  f o r  
t h r e e  c l i m a t i c  r e g i o n s  o f  t h e  U n i t e d  S t a t e s  ( s e e  F i g u r e  3 - 1 ) .  
H ighe r  s t a n d a r d s  t h a n  t h o s e  p r o p o s e d  f o r  n a t i o n a l  s t a n d a r d s  were  
used  f o r  t h e  r e g i o n  where t h e  p r o d u c t  was used  t h e  m o s t .  The 
same l e v e l  a s  p r o p o s e d  was used  f o r  t h e  m i d d l e  r e g i o n  and a  l o w e r  
s t a n d a r d  was used  f o r  t h e  r e g i o n  i n  which  t h e  p r o d u c t  was u s e d  
t h e  l e a s t .  

These  l e v e l s  r e s u l t e d  i n  t.he f o l l o w i n g  e n e r g y  r e d u c -  
t i o n s  o v e r  t h e  p r o p o s e d  s t a n d a r d s  a s  shown be low.  

P r o d u c t  

Room A i r  C o n d i t i o n e r s :  
C e n t r a l  A i r  C o n d i t i o n e r s :  
Gas F u r n a c e s :  
Oil F u r n a c e s  a 

Ene rgy  S a v i n g s ,  

5.0% 
3 . 7 %  
1 .0% 

Less t h a n  1.08 
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I n  eider t o  d e t , e r m i n e  w h e t h e r  t o  e s t a b l i s h  a  n a t i o n a l  
s t a n d a r d  o r  a  r e g i o n a l  s t a n d a r d  f o r  e a c h  p r o d u c t  t y p e ,  i t  is 
n e c e s s a r y  t o  compare  t h e  f o l l o w i n g :  

1) The r e d u c t i o n  i n  f u e l  c o s t  d u e  t o  t h e  implementa-  
t i o n  o f  a  r eg ion /a l  ( r a t h e r  t h a n  a  n a t i o n a l )  s t a n -  
d a r d  

2 )  The i n c r e a s e  i n  e q u i p m e n t  p r i c e  d u e  t o  t h e  imple-  
m e n t a t i o n  o f  a  r e g i o n a l  ( r a t h e r  t h a n  a  n a i t i o n a l )  
s t a n d a r d . ,  e v a l u a t e d  on t h e  b a s i s  o f  p r i c e  i n c r e a s e s  
d u e '  t o  i n c r e a s e d  m a n u f a c t u r i n g  c o s t ,  d i s t r i b u t i o n  
c o s t ,  and  c e r t i f i c a t i o n  and e n f o r c e m e n t  c o s t s .  

I f  ( 2 )  is  g r e a t e r  t h a n  (1) , t h e  p r o p e r  c h o i c e ,  on  a  b e n e f  i t - c o s t  
b a s i s ,  would b e  a  n a t i o n a l  s t a n d a r d  r a t h e r  t h a n  a  r e g i o n a l  
s t a n d a r d .  

A n a l y s i s  i n d i ' c a t e d  t h a t  e q u i p m e n t  c o s t  i n c r e a s e s  
g r e a t e r  t h a n  a p p r o x i m a t e l y  4% f o r  c e n t r a l  a i r  c o n d i t i o n e r s ,  20% 
f o r  room a i r  c o n d i t i o n e r s  and  12% f o r  f u r n a c e s  would nega fe  t h e  
f u e l  c o s t  s a v i n g s  o f  r e g i o n a l  s t a n d a r d s .  T h e s e  e s t i m a t e s  were  
b a s e d  on o u t p u t s  o f  t h e  ORNL Model p r e s e n t e d  i n  R e f e r e n c e  9 and 
. d a t a  i n  R e f e r e n c e  4 .  

I t  s h o u l d  b e  n o t e d  t h a t  t h e r e  a r e  two componen t s  o f  t h e  
a d d i t i o n a l  e q u i p m e n t  c o s t  i n c r e a s e s  a s s o c i a t e d  w i t h  r e g i o n a l  
s t a n d a r d s  i n s t e a d  o f  n a t i o n a l  s t a n d a r d s .  The f i r s t  component  is 
t h e  a d d i t i o n a l  c o s t  o f  m e e t i n g  t h e  more s t r i n g e n t  r e q u i r e m e n t s  i n  / 

t h e  r e g i o n  where  t h e  p r o d u c t  is  used  t h e  mos t .  The more s t r i n -  
g e n t  l e v e l  is b a s e d  on  advanced  t e c h n o l o g y  t h a t  is n o t  w i d e l y  
a v a i l a b l e  i n  commerce. The c o s t s  a s s o c i a t e d  w i t h  a c h i e v i n g  t h i s  
h i g h  a  s t a n d a r d  ' a r e  e x p e c t e d  t o  b e  h i g h ;  however ,  t h e s e  c o s t s  
s h o u l d  be p a r t i a l l y  o f f s e t  by  t h e  l o w e r  s t a n d a r d s  ( w h i c h  h a v e  
l o w e r  c o s t s )  r e q u i r e d  i n  t h e  r e g i o n  where  t h e  p r o d u c t  is  used  t h e  
l e a s t .  The s e c o n d  component  o f  t h e  a d d i t i o n a l  e q u i p m e n t  c o s t s  
a s s o c i a t e d  w i t h  r e g i o n a l  s t a n d a r d s  is a l l  t h e  o t h e r  c o s t s  a s s o c i -  
a t e d  w i t h  comply ing  w i t h  r e g i o n a l  s t a n d a r d s  r a t h e r  t h a n  n a t i o n a l  
s t a n d a r d s .  T h e s e  c o s t s  a r e  d i s c u s s e d  i n  t h e  f o l l o w i n g  p a r a -  
g r a p h s .  

Based on  d i s c u s s i o n s  w i t h  28 m a n u f a c t u r e r s  o f  h e a t i n g  
and  c o o l i n g  p r o d u c t s  ( R e f .  7 ) ,  t h e  f o l l o w i n g  e s t i m a t e s  o f  t h e  
p o t e n t i a l  i n c r e a s e s  i n  p e r  u n i t  p r o d u c t  p r i c e s  d u e  t o  c o m p l i a n c e  
w i t h  r e g i o n a l  s t a n d a r d s  were  made: 

t 

C e n t r a l  A i r  C o n d i t i o n e r s  35 - 4.5% 

I a F u r n a c e s  4 0  - 55% 
Room A i r  Conditioners 50 - '70% 

Th.ese e s t i m a t e s  were  b a s e d  on m a n u f a c t u r e r s  d o u b l i n g  
t h e i r  c u r r e n t  number o f  mode l s  t o  comply w i t h  r e g i o n a l  s t a n d a r d s  



and  i n c l u d e  t h e  i n c r e a s e d  d i s t r i b u t i o n  c o s t s  a s  w e l l  a s  th.e 
a s s o c i a t e d  m a n u f a c t u r i n g  c o s t s .  The a c t u a l  i m p a c t  o f  r e g i o n a l  
s t a n d a r d s  on m a n u f a c t u r e r s ,  d i s t r i b u t o r s  and  r e t a i l e r s  ( R e f e r e n c e  
8 )  is summarized be low.  

M a n u f a c t u r e r s  , s e l l i n g  p r o d u c t s  i n  more t h a n  o n e  r e g i o n  
w i l l  h a v e  t o :  

M u l t i p l y  t h e  number o f  b a s i c  model l i n e s  by  t h e  
number o f  d i f f e r e n t  s t a n d a r d s  t h e y  c o n f r o n t ,  o r  

M a n u f a c t u r e  a  s i n g l e  b a s i c  model l i n e  t o  meet t h e  
h i g h e s t  s t a n d a r d  c o n f r o n t e d ,  o r  

S t o p  s e l l i n g  p r o d u c t s  i n  some o r  a l l  o f  t h e  r e g i o n s ,  
o r  

Do some c o m b i n a t i o n  o f  t h e  above .  

I n  a d d i t i o n ,  . t h e  c e r t i f i c a t i o n  t e s t i n g  w i l l  i n c r e a s e  i n  
a c c o r d a n c e  w i t h  t h e  i n c r e a s e  i n  t h e  number o f - b a s i c  mode l s .  

D i s t r i b u t o r s  s e l l i n g  t o  more t h a n  o n e  r e g i o n ' w i l l  h a v e  
t o  : 

I 

M u l t i p l y  t h e  number o f  m o d e l s  b e i n g  h e l d  i n  i nven -  
t o r y  

I n s t i t u t e  new i n v e n t o r y  s y s t e m s  t o  accommodate t h e  
i n c r e a s e d  number o f  . m o d e l s  

I n c r e a s e  t h e  r a t i o  o f  i n v e n t o r y - t o - s a l e s  i n  o r d e r  t o  
k e e p  a n  a d e q u a t e  s e l e c t i o n  o f  mode l s  i n  s t o c k  

Made a d j u s t m e n t s  i n  t h e  u s e  o f  s h i p p e r s  w i t h  r o u t e s  
g o i n g  t h r o u g h  more t h a n  o n e  r e g i o n .  I 

~ e t a ' i l e r s  s e l l i n g  i n  more t h a n  o n e  r e g i o n  w i l l  have  t o :  I 
A d j u s t  b u y i n g  r a c t i c e s  t o  accommodate t h e  i n c r e a s e d  , 
number o f  mode s ( e . g . ,  f o r e c a s t  s a l e s  by r e g i o n s )  , I 

' and  
e 

I 
Redvce t h e  u s e  o f  s t o c k  i n t e r c h a n g e s  a c r o s s  r e g i o n s .  

Based on  a n a l y s i s  a t  th'e p r o p o s e d  l e v e l s ,  DOE d e t e r -  
mined tha t -  r e g i o n a l  s t a n d a r d s  were  n o t  e c o n o m i c a l l y  j u s t i f i e d  
b e c a u s e  p o t e n t i a l  c o s t  i m p a c t s  on m a n u f a c t u r e r s  and  c o n s u m e r s  
would o u t w e i g h  t h e  s m a l l  e n e r g y  s a v i n g s  o v e r  n a t i o n a l l y  u n i f o r m  
s t a n d a r d s .  I n  a d d i t i o n ,  r e g i o n a l  s t a n d a r d s  w i l l  r e s u l t  i n  de-  
c r e a s e d  b e n e f  i,ts v i s - a - v i s  n a t i o n a l  s t a n d a r d s  i f  n a - t i o n a l  s t a n -  
d a r d s  a r e  s e t  a t  t h e  more s t r i n g e n t  l e v e l s .  I n c r e a s e d  b e n e f i t s  
w i l l  o n l y  b e  a c h i e v e d  by r e g i o n a l  s t a n d a r d s  when t h e  n a t i o n a l  



s t a n d a r d s  a r e  low.  Thus ,  o n l y  n a t i o n a l l y  u n i f o r m  s t a n d a r d s  a r e  
p r o p o s e d  f o r  e a c h  o f  t h e  n i n e  p r o d u c t s .  

3 .2  TIME PHASING OF STANDARDS 

S e c t i o n  3 2 5 ( c )  o f  t h e  A c t  a l l o w s  f o r  t h e  p h a s i n g - i n  o f  
s t a n d a r d s  o v e r  a  p e r i o d  o f  up t o  5 y e a r s  t h r o u g h  t h e  e s t a b l i s h -  
ment  o f  i n t e r m e d i a t e  s t a n d a r d s .  Use o f  t h e  f u l l  5 -year  p e r i o d  
would p r o v i d e  m a n u f a c t u r e r s  w i t h  s u f f i c i e n t  p l a n n i n g  and  d e v e l o p -  
ment  t ime, and  t h u s  i t  would a p p e a r  t h a t  t h e y  would b e  b e t t e r  
a b l e  t o  mee t  h i g h e r  f i n a l  s t a n d a r d s  . t h a n  m i g h t  o t h e r w i s e  b e  t h e  
c a s e  were  a  s h o r t e r  p e r i o d  a d o p t e d .  DOE a l s o  c o n s i d e r e d  t h e  
o p t i o n  o f  e x t e n d i n g  t h e  mandated  p h a s e - i n  p e r i o d  beyond t h e  1986  
d e a d 1  i n e .  T h i s  o p t i o n  would p r o v i d e  m a n u f a c t u r e r s  w i t h  t h e  
g r e a t e s t  p o s s i b l e  p l a n n i n g  and d e v e l o p m e n t  t i m e  and would a l l o w  
t h e  s e t t i n g  o f  h i g h e r  e f f i c i e n c y  s t a n d a r d s .  However,  s u c h  an  
a c t i o n  would r e q u i r e  t h e  i n t r o d u c t i o n  o f  new e n a b l i n g  l e g i s l a t i o n  

, and  would r e s u l t  i n  a d d i t i o n a l  d e l a y ,  i n  p r o m u l g a t i n g  e f f i c i e n c y  
s t a n d a r d s .  ' E n e r g y  s a v i n g s  l o s t  by  a  5- t o  10 -yea r  d e l a y  i n  prom- 
u l g a t i n g  s t a n d a r d s  a f t e r  1986  a r e  e s t i m a t e d  t o  b e  10.4 Q B t u ' s  t o  
18 .1  Q B t u ' s  a s  c a l c u l a t e d  i n  a s s e s s i n g  t h e  v o l u n t a r y  t a r g e t  

4 a l t e r n a t i v e  ( h i g h .  p r i c e  c a s e )  i n  C h a p t e r  2. S i n c e  t h e  o p t i o n  
r e m a i n s  open  t o  p r o m u l g a t e  more s t r i n g e n t  s t a n d a r d s  a f t e r  1 9 8 6 ,  
t h e  l o s s  o f  t h e s e  e n e r g y  s a v i n g s  c a n n o t  b e  j u s t i f e d .  For  t h e s e  
r e a s o n s ,  DOE p l a n s  t o  u t i l i z e  t h e  f u l l  p h a s e - i n  p e r i o d  and h a s  
p r o p o s e d  f i n a l  s t a n d a r d s  which  a r e  t o  b e  a c h i e v e d  by  J a n u a r y  
1986 .  

To a s s u r e  t h a t  m a n u f a c t u r e r s  make s t e a d y  p r o g r e s s  
toward  t h e  1986  s t a n d a r d s ,  i n t e r m e d i a t e  s t a n d a r d s  a r e  p r o p o s e d  
f o r  the.  s u b j e c t  consumer p r o d u c t  t y p e s ,  t o  b e  e f f e c t i v e  no 
e a r l i e r  t h a n  J u l y  1 9 8 1 ,  6  mon ths  a f t e r  t h e  f i n a l  r u l e  is  p r e -  
s c r i b e d .  , These  i n t e r m e d i a t e  s t a n d a r d s  t a k e  i n t o  a c c o u n t  t h e  
s h o r t  l e a d  t i m e  t h a t  m a n u f a c t u r e r s  w i l l  h a v e  had t o  make d e s i g n  
c h a n g e s .  A c c o r d i n g l y ,  DOE is  p r o p o s i n g  i n t e r m e d i a t e  s t a n d a r d s  
which  i t  b e l i e v e s  a r e  t e c h n o l o g i c a l l y  f e a s i b l e  and e c o n o m i c a l l y  
j u s t i f i a b l e .  , 

3.3 CERTIFICATION AND ENFORCEMENT APPROACHES 

3.3.1 ' M a j o r  C e r t i f i c a t i o n  a n d  E n f o r c e m e n t  A p p r o a c h e s  Con- 
s i d e r e d  

F o u r  - a l t e r n a t i v e  c e r t i f i c a t i o n  a n d  e n f o r c e m e n t  a p -  
p r o a c h e s  we.re c o n s i d e r e d  i n  t h e  d e v e l o p m e n t  o f  t h e  p r o p o s e d  r u l e :  

1) A Minimum Government  I n v o l v e m e n t  

2 )  A S t r o n g  C e r t i f i c a t i o n  C o n t r o l  

3 )  A Strong Enforsemenf  A u d i t  

4 )  A Mixed C e r t i f i c a t i o n  and  Enfo rcemen t  



Each of the four approaches represents a different 
philosophical focus. The first approach represents the lowest 
level of direct Federal intervention into the consumer product 
industry consistent with the DOE mandate in the Act. The re- 
maining three approaches represent a larger level of effort, each 
placing the aajor program emphasis on different stages of the 
certification and enforcement process. 

The second approach emphasizes the certification 
process and provides assurances of compliance before products are 
distributed in commerce. The third approach emphasizes the en- 
forcement process .by stressing continuing test and records audits 
of post-certification production. The fourth approach represents 
a mix between the second and third approaches, distributing the 
emphases between the roles of certification and enforcement audit 
activities. 

The choice among these four certification and enforce- 
ment approaches involved an assessment of anticipated impacts on 
associated costs of 'the program (to the Federal government, 
industry and ~ommerce)~, the likelihood of discovered noncompliant 
products and consequent impact on the anticipated level of com- 
pliance, 

These approaches are discussed in detail in TSD No., 3, 
"C'ertif ication/~nforcement Document ." . 

I 

3.3.2 Proposed Certification and Enforcement Approach 

The certification and enforcement portion of the pro- 
posed rule is based on the Mixed certification and Enforcement 
Approach. This approach places responsibility for compliance on 
manufacturers. A manufacturer's determination of comp,liance is 
based on ene.rgy' efficiency, testing in accordance with DOE speci- 
f ied test procedures. The, manufacturer s statement of compl i- - 
ance, plus supporting data, must be submitted to DOE in a product 
certification report for each .covered basic model prior to the 
'beginning of distribution of that - basic model in commerce. On 
.the basis of the review of product certification reports, other 
submittals, and test and information audits, DOE will selectively 
verify manufacturers' statements of compliance through the DOE 
enforcement program. 

I 

The mixed certification and enforcement approach will 
yield a superior data base required to monitor the compliance 
behavior of manufacturers. Test costs ;:ill be spread more evenly 
over all of the basic models being distributed. ~hce potential 
for adversely affecting new product introduction. and placing 
smaller manufacturers.at a disadva.nt.age through.delays in distri- 
bution and production will be reduced. The anticipated level of 
c.ompl iance (and consumer confidence) will be higher. 



3.3.3 E v a l u a t i o n  o f  Sampl ing  P l a n s  and  T y p e s  o f  S t a n d a r d s  f o r  
C e r t i f i c a t i o n  P u r p o s e s  

V a r i o u s  o p t i o n s  f o r  t y p e s  o f  s t a n d a r d s  and  t y p e s  o f  
s a m p l i n g  p l a n s  f o r  e n f o r c e m e n t  p u r p o s e s  were  c o n s i d e r e d  b y  DOE.  
The f o l l o w i n g  t y p e s  o f  s t a n d a r d s  were  c o n s i d e r e d  by  DOE: 

Mean ( a v e r a g e  l e v e l  o f  e f f i c i e n c y )  

a P e r c e n t  d e f e c t i v e  ( s p e c i f i c  p e r c e n t a g e  o f  u n i t s  
p roduced  a c h i e v e  g r e a t e r  o r  e q u a l  e n e r g y  e f f i c i e n c y  
t h a n  t h e  s t a n d a r d )  

a Combina t ion  mean and  s t a n d a r d  d e v i a t i o n  ( u s e s  s t a n -  
d a r d  d , e v i a t i o n  t o  m e a s u r e  t h e  v a r i a b i l i t y  o f  e n e r g y  
e f f i c i e n c i e s  among u n i t s )  

. a  C o m b i n a t i o n  mean and p e r c e n t  d e f e c t i v e  

The f o l l o w i n g  t y p e s  o f  s a m p l i n g  , p l a n s  were  c o n s i d e r e d  
by  DOE: 

a 1 0 0 %  s a m p l i n g  p l a n  ( t e s t  t h e  t o t a l  p o p u l a ' t i o n  o f  
u n i t s  

S i n g l e  s a m p l i n g  p l d n  ( t e s t  a  p r e d f t e r m i n e d  f i x e d  
number o f  p r o d u c t i o n  u n i t s  

a Double s a m p l i n g  p l a n  ( t .est  u n i t s  w i t h i n  a  b a s i c  
model on a  b a t c h  o r  i n t e g e r  b a s i s  u n t i l  a  d e t e r m i -  
n a t i o n  c a n  b e  made t h a t  t h e  . b a s i c  model i s  i n  com- 
p l  i anc 'e)  

' ~ i g h t e e n  d i f f e r e n t  c o m b i n a t i o n s  o f  t h e  above  t y p e s  o f  
s t a n d a r d s  and  s a m p l i n g  p l a n s  were  e v a l u a t e d  b y  , D O E  a c c o r d i n g  t o  
t h e  f o l l o w i n g  f i v e  c r i t e r i a :  

a ~ i n i m i z e  t h e  m a n , u f a c t u r e r s g  t e s t i n g  r e s p o n s i b i l i t y ,  
t h e r e b y  r e d u c i n g  c o s t s ,  and e q u i t a b l y  d i s t r i b u t e  t h e  
t e s t i n g  b u r d e n  among m a n u f a c t u r e r s ;  

a L i m i t  t h e  c a l e n d a r  t i m e  r e q u i r e d  f o r  t e s t i n g ;  

i C o m p a t i b l e  w i t h  t h e  s a m p l i n g  p l a n  p r o m u l g a t e d  f o r  
t h e  FTC l a b e l i n g  program;  

P r o v i d e  a  . h i g h  p r o b a b i l i t y  t h a t  a  m a n u f a c t u r e r  
' . d e t e r m i n e d  t o  b e  i n  noncompl i ance  . , a c t u a l l y  is i n  

n o n c o m p l i a n c e ;  and  

a P r o v i d e  a  h i g h  p r o b a b i l i t y  t h a t  b a s i c  m o d e l s  t h a t  
a r e  t e s t e d  meet a p p l i c a b l e  e n e r g y ,  e f f i c i e n c y  
s t a n d a r d s .  

\ 



A summary of t h e  e v a l u a t i o n  of  t h e  e igh t een  op t i ' ons  is 
p r e s e n t e d  i n  Table  3-1. Based on t h i s  e v a l u a t i o n ,  a  c e r t i f i c a -  
t i o n  approach was chosen us ing  a  mean energy  e f f i c i e n c y  type  of 
s t a n d a r d  and a  double  sampling p l a n .  

3.4 ALTERNATIVE EFFICIENCY LEVELS 

T h i s  o p t i o n  would e i t h e r  c o n s i s t  of  s t a n d a r d s  t h a t  
r e q u i r e  h ighe r  l e v e l s .  of  energy  e f f i c i e n c y  o r  lower s t a n d a r d s  
t han  t h e  .proposed a c t i o n .  In a r r i v i n g  a t  t h e  proposed s t a n d a r d ,  
DOE reviewed the  fo l l owing  a l t e r n a t i v e  l e v e l s  f o r  each p roduc t :  

Four a l t e r n a t i v e  r e g u l a t o r y  l e v e l s  f o r  1981 s t a n -  
d a r d s ;  f o u r  a l t e r n a t i v e  r e g u l a t o r y  l e v e l s  f o r  1986 
s t a n d a r d s ;  and 

1 
No r e g u l a t i o n  ( i n  c a s e  none of t h e  above a r e  eco- 

, nomica l ly  f e a s i b l e )  . 
The . . a l t e r n a t i v e  l e v e l s  f o r  a n a l y s i s  i n  t h e  f o r m u l a t i o n  

of t h e  1981 s t a n d a r d s  were determined s e p a r a t e l y  . for  each 
p roduc t  c l a s s .  I n  o r d e r  t o  s i m p l i f y  and s y s t e m a t i z e  t h e s e  , 
d e t e r m i n a t i o n s ,  a  method of s e l e c t i n g  t h e  l e v e l s  was sought  which 
would app ly  t o  a l l  consumer p roduc t s  on t h e  same b a s i s .  By 
u t i l i z i n g  s t a n d a r d  d e v i a t i o n s  from t h e  average  v a l u e s  of  t h e  
d i s t r i b u t i o n  of ene rgy  e f f i c i e n c y  f a c t o r s  o f  a p p l i a n c e  models,  
t h e  same t echn ique  cou ld  be a p p l i e d  i n  a l l  c a s e s .  For each 
p roduc t  c l a s s  t h e  s a l e s  weighted average  e f f i c i e n c y  f a c t o r  (SWEF) 
f o r  1978 was determined from i n d u s t r y  su rvey  d a t a .  The l e v e l s  
were s e t  a s  fo l l ows :  

Level 2:  SWEF = s a l e s  weighted energy  f a c t o r  

Level 1 
( l o w e s t )  : GWEF m i n u s  one s t a n d a r d  d e v i a t i o n  I . 
Level 3: SWEF p l u s  one s t a n d a r d  d e v i a t i o n  1 
Leve-1 4  SWEF p l u s  two s t a n d a r d  d e v i a t i o n s  
( h i g h e s t )  : ( b u t  n o t  exceeding t h e  maximum techno- 

l o g i c a l l y  f e a s i b l e  e f f i c i e n c y )  

I 
The fou r  a l t e r n a t i v e  l e v e l s  ana lyzed  i n  t h e  f o r m u l a t i o n  

of  1986 produc t  c l a s s  s t a n d a r d s  were d e r i v e d  a s  fo l l ows :  

Level 4 was based on implementat ion of advanced 
t e c h n o l o g i e s  (advanced , technology is  d e f i n e d  a s  
des, ign n o t  c u r r e n t l y  u t i l i z e d  on a  wide s c a l e ) .  

Level 3  was near  t h e  maximum produc t  c l a s s  e f f i -  
c i e n c y  f a c t o r  cons ide red  t o  be a t t a i n a b l e  through 
conven t iona l  t e c h n o l o g i e s  (manufac tur ing  p r o c e s s e s  
c u r r e n t l y  a p p l i e d  on a  wide s c a l e ) .  



b . 
. . 
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T a b l e  3-1. E v a l u a t i o n  o f  Sampling P l a n  O p t i o n s  

W 
I 
w 

- 

a .  A f t e r  t r a n s f o r i n a t i o n  o f  EELS t o  d e f e c t i v e  i n d i c a t o r s .  . . 

r 

P r e f e r r e d  
O p t i o n s  ( * )  

- - 

- - J 

sampl ing  P l a n  O p t i o n s  

Op t ion  1 1  - A l l  u n i t s  
t e s t e d  + 0 %  d e f e c t i v e  
s t a ~ ~ d a r d  

Op t ion  12 - Fixed sample  
+ 0 %  d e f e c t i v e  s t a n d a r d  

Op t ion  1 3  - I n t e g e r  
s e q u e n t i a l  s ampl ing  
w i t h  u n l i ~ n i  t e d  i t e r a t i o n s  
t 0 3  d e f e c t i v e  s t a n d a r d  

Op t ion  1 4  - I n t e g e r  
s e q u e n t i a l ;  l i m i t e d  
i t e r a t i o n s  + 0 %  
d e f e c t i v e  s t a n d a r d  

Op t ion  IS - Batch 
s e q u e n t i a l  s a ~ n p l  i ng  
w i  t11 unl i tn i  t e d  i t e r a -  
t i o n v  + 0 %  d e f - e c t i v e  
s t a n d a r d  

Op t ion  16 - , B a t c h  
s e q u e n t i a l  satnpl inq 
w i  tli 1 i ~ n i  t e d  i t e r a -  
t i o n s  + 0% d e f e c t i v e  
s t a n d a r d  

b. For c e r t a i n  c o n f i d e n c e  l i t n i t s  and t o l e r a n c e s  
c .  Depends on  b a t c h  s i z e ,  a s  w e l l  a s  o t h e r  p a r a m e t e r s .  
d .  Same a s  u n i t  t e s t  t ime .  ' 

C o s t  o f  

Expected 
T o t a l  

Ca lenda r  Time' 
Required  f o r  

'Pest  i ng 

T e s t i n g  

D i s t r i b u t i o n  
Amo nq 

r l a n u f a c t u r e r s  
-- 

- 

C o i ~ s i s t e n c y  
w i t h  F'PC 

1 e  

No 

Opt ion  more 
p r e c i ' s e  . 
( a ,  b) 
-- 
Opt ion  more 
p r e c i s e  
( a l  b) 

- 
Opt ion  more 
p r e c i s e  
( a 1  b )  

- 
Opt ion  more 
p r e c i s e .  
( a 1  b) 

op t ion '  inore 
p r e c i s e  . 

( a ,  b)  

I n f e a s i b l e  

Highes t  

Low 

Lo we st 

r lode ra t e  ( c )  
b u t  u n l i ~ n i t e d  

Aodara t e  ( c )  

I 

P r o p o r t i o n a l  
t o  product . ion  
v o l  uine 

Equal 

Unequal b u t  
f a v o r s  e f f i c i e n t  
models  

Unequal b u t  
. f a v o r s  e f f i c i e n t  
models 

-- 

I n f e a s i b l e  

S h o r t e s t  ( d )  

------ 
Longest  and 
unl i tn i  t e d  

M u l t i p l e  o f  
u n i t  . t e s t  t ime  

I - 

U:nequal b u t  
f a v o r s  e f f i c i e n t  

' mode_ls 

Unequal b u t .  
f a v o r s  e f f i c i e n t  
models  

r lode ra t e  ( c )  
'but  uill i ~ n i  t e d  

-- 
Moderate (c )  



T a b l e  3-1. E v a l u a t i o n  o f  Sampling P l a n  O p t i o n s  ( C o n t ' d )  

Sampling P l a n  'Op t ions  

Op t ion  17 - A l l  u n i t s  
t e s t e d  + g r e a t e r  t h a n  0% 
d e f e c t i v e  s t a n d a r d  

Op t ion  18 - Fixed sample  
g r e a t e r  t h a n  0% 
d e f e c t i v e  s t a n d a r d  

Op t ion  19 - I n t e g e r  
s e q u e n t i a l  sample  w i t h  
u n l  i ~ n i  t e d  i t e r a t i o n s  + 
g r e a t e r  t h a n  0% 
d e f e c t i v e  sample  

Op t ion  110 - I n t e g e r  . 
s e q u e n t i a l  sarnpliny w i t h  
l i m i t e d  i t e r a t i o n s  + 
g r e a t e r  t h a n  0% 
d e f e c t i v e  sample  

Op t ion  111 - Batch  
s e q u e n t i a l  s a ~ n p l i n g  w i t h  
l i m i t e d  i t e r a t i o n s  + 
g r e a t e r  t h a n  0% 
d e f e c t i v e  sample  

Op t ion  I 1 2  - Batch ' 

s e q u e n t i a l  s ampl ing  w i t h  
l i m i t e d  i t e r a t i o c ~ s  + 
g r e a t e r  tl1,an 0% 
d e f e c t i v e  s t a n d a r d  

C o s t  o f  ~ e , s t i n  - - 

D i s t r i b u t i o n  
Expected  Among 

' r o t a 1  r4anuEacturers .  

I ~ l f e a s i b l e  P r o p o r t i o n a l  t o  
p r o d u c t i o n  
volume 

H i g h e s t  Equa 1  

Unequa 1 b u t  
, f a v o r s  e f f i c i e n t  
mode l s  

Lowest Unequal b u t  
f a v o r s  e f f i c i e n t  
models  

a .  A f t e r  t r a n s f o r m a t i o n  o f  EELS t o  d e f e c t i v e  i n d i c a t o r s .  
b. For c e r t a i n  c o n f i d e n c e  l i m i t s  and t o l e r a n c e s  . ' 

c. Depends on b a t c h  s i z e ,  a s  well a s  o t h e r  p a r a m e t e r s .  
d.. Sa~ne  a s  u n i t  test t i m e .  

Hodera t e  (c )  

Ca lenda r  'rime 
Required  f o r  

' r e s t i n g  
-- 

I n f e a s i b l e  

Unequal b u t  
f a v o r s  e f f i c i e n t  
mode l s  

S h o r t e s t  ( d )  

Longes t  a n d ,  
u n l i m i t e d  . 

M u l t i p l e  o f  
u n i t  t es t  t ime  

Usual  

Modera te  ( c )  

, 

C o n s i s t e n c y  
w i t h  FTC 

Rule  
--. 

N 0 

Opt ion  inore 
p r e c i s e  
( a ,  b )  

O p t i o n  more 
p r e c i s e .  
( a ,  b)  

Op t ion  more 
p r e c i s e  
( a ,  b)  

O p t i o n  more 
p r e c i s e  
(a,, b) 

O p t i o n  more 
p r e c i s e  
( a ,  b) 



T a b l e  3-1. E v a l u a t i o n  o f  Sampling P l a n  O p t i o n s  ( C o n t o d )  

E 

- - 
C o s t  of  T e s t i n g  

--,----- 

! D i s t r i b u t i o n  C a l e n d a r  Time C o n s i s t e n c y  
Expected  hnong Requ i red  f o r  w i t h  F'rC P r e f e r r e d  

Sampl ing P l a n  o p t  i o n s  T o t a l  M a n u f a c t u r e r s  T e s t i n g  Rule  O p t i o n s  ( * )  

-.- - . 
Opt ion  113  - A l l  u n i t s  I n f e a s i b l e  P r p p o r t i o n a l  t o  I n f e a s i b l e  No 
t e s t e d  + mean e n e r g y  p r o d u c t  i o n  
e f f i c i e n c y  s t a n d a r d  

O p t i o n  114 - Fixed  sample  Higl les t  Equal  S h o r t e s t  ( d )  O p t i ~ n  more t 

+ mean e n e r g y  e f f i c i e n c y  , p r e c i s e  
s t a n d a r d  (b) 

- - 
Optiori 115 - I n t e y e r  Lo w Unequal b u t  Longes t  and Op t ion  more 
s e q u e n t i a l  s a ~ n p l  i ng  w i t h  

' 

f a v o r s  e f f i c i e n t  u n l i m i t e d  p r e c i s e  ' 

u n l i m i t e d  i t e r a t i o n s  + mode l s  . 
( b )  

mean e n e r g y  e f f i c i e n c y  
s t a n d a r d  

Op t ion  116 - I n t e g e r  Lowest ' Unequal b u t  N u l t i p l e  o f  Op t ion  more 
s e q u e n t i a l  s a ~ n p l  i ng  w i t h  f a v o r s  e f f i c i e n t  u n i t  test  time p r e c i s e  
l i ~ n i  t e d  i t e r a t i o l ~ s  + models  (b) 
mean e n e r g y  e f f i c i e n c y  
s t a n d a r d  

- 
Opt ion  117 - Batch Moderate ( c )  Unequal b u t  Modera te  ( c )  . Opt ion  more 
s e q u e n t i a l  s a ~ n p l i n y  w i t h  b u t  u n l i m i t e d  f a v o r s  e f f i c i e n t  b u t  u n l i n i t , e d  p r e c i s e  
u n l i m i t e d  i t e r a t i o n s  + models  ( b )  
mean e n e r g y  e f  f i c i e n c y  
s t a n d a r d  

- 
Opt ion  118 - Batch  Modera te  ( c )  Unequal b u t  r l ode ra t e  (c )  Op t ion  more k 

s e q u e n t i a l  sarnpl i nq  w i t h  f a v o r s  e f f i c i e n t  p r e c i s e  
l i m i t e d  i t e r a t i o n s  + models  - ( b )  
mean e n e r g y  e f f i c i e n c y  
s t a n d a r d  

a .  A f t e r  t r a n s f o r ~ n a t i o n  o f  EELS t o  d e f e c t i v e  i n d i c a t o r s .  
b. For c e r t a i a  c o n f i d e n c e  l i m i t s  and t o l e r a n c e s  
c. Depends or). b a t c h  s i z e ,  a s  w e l l  a s  o t h e r  p a r a m e t e r s .  
d .  Same a s  u n i t  t e s t  t ime .  



L e v e l s  2 and 1 were  d e r i v e d  by  s c a l i n g  down l e v e l  
3. T h i s  s c a l i n g  down r e p r e s e n t e d  DOE'S  judgment  
r e g a r d i n g  a l t e r n a t i v e  b u r d e n s  on  m a n u f a c t u r e r s  and 
was t a k e n  ' t o  p r o v i d e  a  l ower  bound f o r  c h o o s i n g  t h e  
p r e f e r r e d  a l t e r n a t i v e .  

The a n a l y s i s  f o r  s e l e c t i n g  t h e  p roposed  s t a n d a r d  f i r s t  
f o c u s e d  on t h e  f o u r  ' l e v e l s  s e l e c t e d  f o r  e a c h  c o v e r e d  p r o d u c t  
c l a s s .  I f  t h e  p r o d u c t  was t o  b e  e v a l u a t e d  on a  r e g i o n a l  b a s i s ,  
a l l ,  f o u r  l e v e l s  ( f o r  t h e  1986  s t a n d a r d  o n l y )  were  examined f o r  
r e g i o n a l  s t a n d a r d s  a s  w e l l  a s  f o r  n a t i o n a l l y  un i fo rm s t a n d a r d s .  
The s t a n d a r d s  t h a t  were  chosen  were t h o s e  t h a t  were. mos t  c o s t  
e f f e c t i v e ,  showed n e t  g a i n s  i n  b e n e f i t s  w i t h  r e g a r d  t o  c o s t s ,  and 
m e t  t h e  o t h e r  p o l i c y  o b j e c t i v e s ,  i n c l u d i n g  e n e r g y  demand reduc-  
t i o n  and c o n s e r v a t i o n .  The economic t e s t s  pe r fo rmed  t o  e v a l u a t e  
a l l  o f  t h e  above  c r i t e r i a  a r e  d e s c r i b e d  i n  t h e  f o l l o w i n g  c h a p t e r  
on t h e  economic impac t .  o f  t h e  p roposed  r e g u l a t i o n s .  

I f  t h e s e  c r i t e r i a  c o u l d  n o t  b e  s a t i s f a c t o r i l y  m e t  f o r  a  
s p e c i f i c  p r o d u c t  w i t h  a n y  o f  t h e  f o u r  l e v e l s ,  n a t i o n a l  o r  r e -  
g i o n a l  s t a n d a r d s ,  t h e n  t h e  no, r e g u l a t i o n  o p t i o n  f o r  t h e  s p . e c i f i c  
c o v e r e d  p r o d u c t  c l a s s  was invoked .  

The s e l e c t i o n  o f  p roposed  l e v e l s . .  o f  r e g u l a t i o n  was 
based  upon t h e  u s e  o f  a  h i g h l y  a r t i c u l a t e d  b e n e f i t - c o s t  method- 
o l o g y  t h a t  h a s  bee'n c o m p u t e r i z e d  and is r e f e r r e d  t o  a s  t h e  "Value  
Model" ( R e f e r e n c e  6 ) .  S e v e r a l  s e t s  o f  a l t e r n a t i v e  l e v e l s  o f  
r e g u l a t i o n  were examined i n  t h e  p r o c e s s  o f  d e v e l o p i n g  t h e  pro- 
posed  e f f i c i e n c y  s t a n d a r d s  f o r  e a c h  p r o d u c t  c l a s s .  Each s e t  con- 
s i s t e d  o f  a  l e v e l  i n  1981  and a  l e v e l  i n  1986. I n  t o t a l ,  s e v e r a l  
hundred  c a s e s  were examined.  The Value  Model was e x e r c i s e d  t o  
i d e n t i f y  t h e  optimum c a s e s  i n  t h e  manner d e s c r i b e d  below.  

The Model r anked  a 1  t e r n a t i v e  s t a n d a r d  l e v e l s  a c c o r d i n g  
t o  r e s u l t s  o f  a  s e r i e s  o f  economic e f f i c i e n c y  and e q u i t y  t e s t s .  
A s  r e q u i r e d  by  t h e  e n a b l i n g  l e g i s l a t i o n ,  t h e , s e  t e s t s  were p e r -  
formed ' f r o m  t h r e e  d i f f e r e n t  p e r s p e c t i v e s :  consumer ,  manufac- 
t u r e r ,  and n a t i o n .  A l t e r n a t i v e  s t a n d a r d  l e v e l s ,  s c r e e n e d  f o r  
a d v e r s e  i m p a c t s  from t h e  consumer and m a n u f a c t u r i n g '  p e r s p e . c t i v e s ,  
were u l t i m a t e l y  r a n k e d  f r o m  t h e  n a t i o n a l  p e r s p e c t i v e  u s i n g  
n a t i o n a l  n e t  p r e s e n t  v a l u e  and e n e r g y  s a v i n g s  a s  t h e  o r d e r i n g  
c r i t e r i a .  The p roposed  s t a n d a r d s  were e c o n o m i c a l l y  t h e  mos t  
e f f i c i e n t  l e v e l s .  t h a t  c o u l d  be  p romulga ted  w i t h o u t  c a u s i n g  undue 
b u r d e n  on s p e c i f i c  s e c t o r s  o f  s o c i e t y .  

Based .on  t h e  Va lue  Model economic t e s t s ,  i t  c a n  b e  ' 

d e t e r m i n e d  t h a t  'if more s t r i n g e n t  s t a n d a r d s  were p r o p o s e d ,  manu- 
f a c t u r e r s  would f i n d  i t  more d i f f i c u l t  t o  meet t h e  1981  and  1985 
d e a d l i n e s .  C o n s e q u e n t l y ,  many m a n u f a c t u r e r s  would i n c u r  s e v e r e  
economic p rob lems .  The p o s s i b i l i t y  o f  f i r m s  f a i l i n g  t o  c o n t i n u e  
m a n u f a c t u r i n g  t h e  c o v e r e d  p r o d u c t s  would i n c r e a s e  t h e r e b y  re- 
d u c i n g  c o m p e t i t i o n  i n  t h e  m a r k e t p l a c e .  I n  a d d i t i o n ,  t h e s e  h i g h e r .  
s t a n d a r d s  would l e a d  t o  h i g h e r  f i r s t  c o s t s  which would p o s e  a n  
a d d i t i o n a l  h a r d s h i p  on low income consumers .  Because  o f  t h e s e  - 



a d v e r s e  economic i m p a c t s ,  DOE h a s  r e j e c t e d  t h e  c o n c e p t  o f  more 
r e s t r i c t i v e  s t a n d a r d s  t h a n  t h o s e  p roposed .  On t h e  o t h e r  hand ,  
lbwer  s t a n d a r d s  would n o t  y i e l d  t h e  same l e v e l  o f  e n e r g y  s a v i n g s  
a s  t h e  p roposed  a c t i o n .  I t  would r e s u l t  i n  d e l a y e d  and r educed  
e n e r g y  s a v i n g s  and would n o t  conform t o  t h e  r e q u i r e m e n t  t h a t  
s t a n d a r d s  be  s e t  a t  t h e  maximum e f f i c i e n c y  l e v e l s  which a r e  t e c h -  
n o l o g i c a l l y  f e a s i b l e  and e c o n o m i c a l l y  j u s t i f e d .  

I 3.5 . SUMMARY 

The p roposed  s t a n d a r d s  a r e  t ime-phased ,  w i t h  i n t e r -  
m e d i a t e  e n e r g y  e f f i c i e n c y  s t a n d a r d s '  t a k i n g  e f f e c t  in ,  J u l y  1 9 8 1  

y and f i n a l  s t a n d a r d s  becoming e f f e c t i v e  i n  J a n u a r y  1986. T h i s  
- w i l l  p e r m i t  e a r l y  b e n e f i t s  from t h e  r e g u l a t i o n ,  w h i l e  p r o v i d i n g  , 

a d e q u a t e  t i m e  f o r  m a n u f a c t u r e r s  t o  make d e s i g n  c h a n g e s  t o  a c h i e v e  
t h e  more s t r i n g e n t  1986 l e v e l s .  * 

The f o l l o w i n g  a r e  key  f e a t u r e s .  o f  t h e  p roposed  s t a n -  
d a r d s :  

Pe r fo rmance  s t a n d a r d s  -- t h e  s t a n d a r d s  r e g u l a t e  t h e  
pe r fo rmance  o f  a  p r o d u c t  a s  a  whole  r a t h e r  t h a n  
r e q u i r i n g  t h a t  c e r t a i n  m a t e r i a l s  o r  d e s i g n  s p e c i -  , 
f i c a t i o n s  b e  used .  T h i s  w i l l  a l l o w  m a n u f a c t u r e r s  
c o m p l e t e  f l e x i b i l i t y  i n  a c h i e v i n g  t h e  s t a n d a r d s  and 

- w i l l  a l l o w  i n n o v a t i v e  e n e r g y  e f f i c i e n t  d e s i g n  t o  
e n t e r  t h e  m a r k e t p l a c e .  

Di rec t  b e n e f i t  t o  consumers  -- t h e  s t a n d a r d s  were 
c h o s e n  i n  s u c h  a  way t h a t  t h e  consumer w i l l  r e a l i z e  
c o s t  s a v i n g s  o v e r  t h e  l i f e  o f  t h e  p r o d u c t .  A l -  
t hough  t h e  p r i c e  o f  t h e  c o v e r e d  p r o d u c t s  w i l l  
g e n e r a l l y  b e  h i g h e r ,  t h e  l ower  o p e r a t i n g  c o s t s  w i l l  
e n a b l e  t h e  consumer t o  r e c o v e r  a n y  i n i t i a l  c o s t  
d i f f e r e n t i a l  o v e r  a  p e r i o d  o f  time. 

~ n ' e r ~ ~  saved*  -- t h e  s t a n d a r d s  w i l l  r e s u l t  i n  be- 
tween 0.79 and 1.59 QBtu ' s  p e r  y e a r  s a v i n g s  by  t h e  
y e a r  2000. The c u m u l a t i v e  e n e r g y  s a v i n g s  a r e  ex- . 
petted t o  r a n g e  from 13 .8  t o  25.2 Q B t u ' s  i n  t h e  
p e r i o d  o f  1982  t o  2005. 

O v e r a l l  economic b e n e f i t  t o  n a t i o n *  -- w h i l e  t h e  
s t a n d a r d s  will r e s . u l t  i n  a d d i t i o n a l  c o s t s  needed  
t o  m a n u f a c t u r e  more e f f i c i e n t  consumer p r o d u c t s  
(be tween  $7.3 b i l l i o n  and  $10.2 b i l l i o n  i n  d i s -  

I c o u n t e d  1978 d o l l a r s  o v e r  t h e  p e r i o d  o f  1982-2005) ,  

* The methodology  used  t o  d e t e r m i n e  e n e r g y  s a v i n g s  and economic 
b e n e f i t s  is  t h e  same a s  was used t o  e v a l u a t e  t h e  v a r i o u s  
a l t e r n a t i v e s  t o  t h e  p roposed  r e g u l a t i o n  i n  C h a p t e r  2. 



t h e s e  c o s t s  w i l l  be " o f f s e t  by t h e  e x p e c t e d  s a v i n g s  
- i n  d i s c o u n t e d  e n e r g y  c o s t s  t h a t  w i l l  range  between 

$ 2 2 . 4  b i l l i o n  and $29.4 b i l l - i o n  o v e r  t h e  p e r i o d  
,1982-2005.  



. 4.0 ECONOMIC IMPACT OF THE PROPOSED STANDARDS 

4.1 , INTRODUCTION . 

The proposed consumer product efficiency'standards will 
result. in impacts to both consumers and manufacturers of the 
covered product types. In addition, there will be national 
economic impacts. Potential economic impacts to consumers are: 
1) higher first cost, and 2) lower energy cost of operation. 
Manufacturers will probably experience: . 1) retooling and equip- 
ment ' costs, 2) changes to sales volume, and 3) changes to' sales 
revenue. Potential national impacts include: 1) changes in GNP, 
2) changes in energy consumption, and 3) changes i'n income dis- 
tribution and efiployment. 

The economic analyses performed in support of the pro- 
posed standards focused on studying the above impacts for each 
class of covered products. For each product class, the economic 
impact of several potential ,standards were evaluated. Four 
levels were evaluated for 1981 standards, and three levels were 
evaluated for 1986 standards. No economic data were available - 
for evaluating the most stringent 1986 level that was determined 
to be technologically feasible. . Based upon the economic analy- 
sis, the most stringent energy efficiency level that could be 
justified economically was chosen for each product. class. The 
complete economic analysis is presented in the draft Economic 
Analysis, TSD No. 4. A brief overview and summary of the method- 
ology and results of the economic analysis are presented in the 
following paragraphs. ... . 

4.2 METHODOLOGY 

The economic analysis of the .proposed standards focused . .  

on likely impact''$::: on consumers, manufacturers and, the nation. 
Economic tests t o  measure these impacts were developed and 
applied for varying levels of regulation. The tests applied to . . 

the alternative levels of regulation for each covered pr.odu.ct 
class examined the potential of each level of regulation to 
cause: 

I 

Higher costs to the consumer ' 

An inequitable distribution of the costs and'bene- 
fits among consumer groups 

An inequitable distribution of.costs and benefits 
between regions of the United States ' , 
No reasonable energy savings to the Nation 

Reduced profit margins among consumer product manu- 
tacLuursrs  



a An inequitable distribution of financial impacts 
among manufacturers, especially small manufacturers 

\ 
a ~xposure ,of manufacturers to a greater risk of 

financial failure 

a Reduced competition. 

A computerized mddel, the Value Model, was developed to 
implemented to compare systematically the effects of alternative 
regulatory scenarios. The Value Model is organized into three 
components a s  follows: 

1.) Impact on Consumers 

~fficienc~: consumer 1-ife-cycle cost 

Equity: distribution of income (using Gini 
coefficients). 

2) Impact on Manufacturers , 

Efficiency.: pr0fi.t to net worth ratio 

Equity: loss of profits to small, medium, 
large firms / 

3) Impact on Nation 

Efficiency (a) net present value of life cycle 
costs 

(b) total energy savings 

Equity: regional disparities of life-cycle 
costs and energy savings 

Input to the model is provided by the outputs of all 
other models .such as the ORNL Residential Energy Use Model, Dis- 
persion Model, financial model and macroeconomic model. In addi- 
tion to the six outputs listed above, the Value Model also 
displays the macroeconomic indicators: GNP, Szlance of payments, 
inflation change and unemployment shifts. 

4.3 EFFECTS OF THE PROPOSED STANDARDS ON CONSUMERS 

The nfajor impact of the proposed standards on consumers 
will be changes in the purchase price of the covered products and 
changes 'i,n the energy use of the product. These two potential 
impacts. are evaluated by analysis of the life cycle costs (LCC) 
of each product class without regulation and with various regula- 
tory levels. The 'gross benefit accruing from regulation is de- 
fined as the life cycle cost savings accruing to the consumer as 
a result of regulation. 



No' standard for any product class was considered that 
did not .result in life cycle cost savings to the consumer. . The 
,benefits to consumers resulting from implementation of the pro- 
posed 19.86 standards are expected to range from $6 for gas 
clothesgdryers to $624 for gas indoor boilers. The period of 
time over which the consumer must use the product to recover the 
initial higher cost of the product ranges from .19 years for 
upright freezers to 5.7 years for split system central air con- 
ditioners. Table 4-1 displays the LCC. and payback period range 
for each covered type. 

The distribution of impacts of the regulation on 
consumer income among varying income levels of society was 
computed using Gini coefficients. These coefficients measure the 
extent of unfairness of shifts in income. A coefficient of +1.0 
implies total inequity while 0.0 implies perfectly equitzble 
distribution. A shift of +0.005 in. this coefficient is mar- 
ginally signifi'cant.' As seen in the table below, the change was 
less than .005 and was in a positive direction which does not 
harm lower i.ncome groups. 

Before Requlation Proposed Standard 

Year 1981 1986 

Gini Coefficient .3851 

Change .OOOO 

I 

The complete analysis indicates,that the lower income 
groups fare somewhat better than the upper income groups. This 
is because increases in disposable income, due to reductions in 
the life cycle costs of the covered products, are relatively , 
greater for the low income groups. The total amount of income 
inequality in the nation is' reduced relative to the base case 
when standards are promulgated. 

The proposed standards will result in change& to manu- 
facturers' costs, sales, profi'ts, and'financial position. - These 
impacts were analyzed by ex'amining capital.,requirements, finan- 
cing alternatives, and shipment levels for both the proposed 
standards and for the manufacturers' financial position in 'the 
absence of regulation. Because the profit-to-net-worth ratio 

, incorporates all 'aspects of the operation of a manufacturer, it 
was chosen as the measure of impact. Table 4-2 displays the 
profit-to-net-worth ratio for all covered products with 'the 

. proposed regulation as compared. to the baseline case without . 
regulation. 



T a b l e  4-1.. L i f e  C y c l e  C o s t s  and  Payback P e r i o d  f o r  P roposed  
1986 S t a n d a r d  f o r  Covered  P r o d u c t s  

L i f e  C y c l e  C o s t  Payback P e r i o d  
P r o d u c t  Type S a v i n g s  Range* Range*'  ( Y e a r s )  

~ e f  r ' i g e r a t o r  and  $ 9 1  . -  $322 .54 - 0.79 
R e f r i g e r a t o r s / F r e e z e r s  

F r e e z e r s  $295 - $546 0.19 - 0.44 

. C l o t h e s  D r y e r s  $6  - $47 2.8 - 5.5 

Water  X e a t e r s  $130 - $170 . 0.75 - 1.1 

Room A i r  C o n d i t i o n e r s  $33  - $112 1.4 - 4.6 

K i t c h e n  Ranges and o v e n s  $14 - $90 1.6 -.  3.4 

C e n t r a l  A i r  C o n d i t i o n e r s  ' $303 - $429 2.6 - 5.7 

F u r n a c e s  $62 - $624 0.25 - 2.7 

* ~ a n ~ e  i s  t h e  h i g h e s t  and l o w e s t  c o s t  ( p e r i o d )  f o r  e a c h  c l a s s i -  
f i c a t i o n  w i t h i n  t h e  p r o d u c t  t y p e .  - 



Table 4-2. profit-to-~et Worth Ratio* 

Industry 
Without 

With Proposed ~ e ~ u l a t i o n  
All Sizes - - . -  - 

Regulation of - ~ i  rms Large Medium Small 

Refrigerator/ I 

Freezers 29.9 23.3 23.7 21.4 *+ 

Freezers 27.4 10.6 11.5 . ** *+ 

Ranges/Ovens 41.6 37.8 39.1 28,. 0 ** 
. . 

Water Heaters 23.8 13.4 . . 14.6 rt* ** . , 

Room Air 
Conditioners 28.5 27.0 27.5 25.0 ** - 

Central Air .. 

Conditioners 37.5 37.3 37.6 33.3 33.3 \ 

Furnaces 35.3 34.3 35.1 25.0 25.0 

Clothes Dryers' 34.3 33.4 33.4 35.0 25.0 

All Firms 32.3 27.1 27.8 21.0 .lo . 4 

* Before taxes 
** Indicates that the ratio was not computable by reason of one or 

more of the following conditions: 1) profits are low or slightly 
negative, 2) financing methods will be.required which are not 
contemplated by the scenario used to compute impacts on manu- 
'facturers, or 3) the ratio excedes,values normally considered 
acceptable. 

Source: ,Appendix A, Economic Analysis Document, TSD 8 4  



1n' the absence o'f regulation, the mean profit-to-net- 
worth ratio is 32.3% for all consumer product manufacturers, with 
values'ranging from a low of 23.8% for water heaters to a high of 
41.6% for ranges and ovens. There 'is little difference in this 
ratio among different size firms. With standards imposed, this 
ratio falls on average to a value of 27.8% for large firms;,to an 
average value of 21.0% for medium size firms; and to an average 
value 'of 10.4% for small firms. With standards imposed, there 
will be a difference in profit-to-net-worth ratios for different 
size firms due to a change in the asset levels and debt structure 
of different size firms. 

Firms will require additional capital equipment, tool- 
ing, etc., in order to produce consumer products that comply'with 
the standards. This will force an increase in asset levels. 
However, these assets wi'll be. partially or completely financed by 
increases in both short and long term debt. The debt burden will 
fall more' heavily on smaller firms, since ability to finance' 
without incurring debt is less than it is for larger firms. The 
tendency will be for the net worth, as a percent of total assets, 
to fall from an average of 51..S% without regulation to averages 
of 47.4% for large firms, 44.3% for medium size firms, and 29.9% 
for small firms. There was little difference among firms of dif- 
ferent sizes in the no-regulation case; however, with the pro- 
posed standard, smaller manufacturers are impacted more severely 
than medium or large manufacturers. 

, 

DOE . has studied the, effect of the proposed regulation 
on the leve.1 of competition in the consumer product indust.ry and 
found there to. be no appreciable decrease in the level of com- 
petition. More detailed information about market shares of dif- 
fering size firms by industry are not available, as many of the 
covered product industries consider these data to be proprietary. 
Currently, the largest 20% of consumer product manufacturers are 
estimated to account for 92% of the value of shipments per year. 
Price and quality competition among these large firms is intense, 
with each competing for customers by holding the line on price 
increases and by offering those convenience and efficiency 
features demanded by the buying public. 

~nalyses havesshown that the firms most likely to be 
affected adversely under the proposed regulation are the smallest 
firms. In total, the smallest 60% of 'the consumer product manu- 
facturers are estimated to account for 1.2% of the value of ship- 
ments per year. Many of these firms can be exempted from the 
stand'ards for two years under the Act. However, if, as a result 
of regulation, they are acquired by 1a.rger firms, only a minute 
portion of the market will have been redistributed from small 
-firms to large firms. Accordingly, it would be difficult for a ' 

large firm to acquire enough additional market shares th.rough 
failure of small firms to cause a significant deterioration in 
competition. . 



The proposed standard provides some recourse for small 
manufacturers in that they can apply for a two-year exemption to 
the 1981 standards. This should enable small manufacturers to 
meet the 1986 standards in 1983 without first meeting the 1981 
levels. This could provide a competitive edge to small- manufac- 
turers during 1983-1985 if demand for the most energy efficient 
products continues. 

.Raising the 1981 level to one level higher than the 
proposed regulation would result in a greater loss of revenue to 
the industry due to a'greater number of models that are currently 
below that level of efficiency. It was estimated that the indus- 
try would lose shipments totaling $1793.1 million. The effect 
would be to force 48% of all consumer product manufacturers to 
post operating losses in the year 1981. Firms would be forced to 
incur even lar'ger losses during succeeding years as they attempt 
to invest in capital equipment required to meet the 1986 stan- 
dard. Additionally, firms showing losses of<that magnitude would 
find investment capital difficult to raise. It is extremely 
likely that a large number of firms would either experience 
failure or be f0rce.d to exit the consumer product market as a 
result. 

DOE has determined that: 1) impact on the industry is 
acceptable at the proposed levels, and 2) 'although the impact is 
also acceptable at the next lower level, the amount of energy 
saved is not sufficiently high. Therefore, the next lower level 
is not acceptable by reason of insufficient energy savings. 

4.5 EFFECTS OF THE PROPOSED STANDARDS ON THE NATIONAL 
ECONOMY 

Indicators of the impacts'of consumer product energy 
efficiency standards on the economy are measures of total energy 
savings and na.tional net present value. National net present 
value is computed by subtracting the net present cost of fuel and 
equipment for the proposed standards from the net present cost in 
the base case. 

The national net present value of the proposed stan- 
dards is expected to range between $15.1 billion and $19.2 
billion in 1978 dollars during the 1982 through 2005 time period. 
The total energy savings range from 13.8 QBtu's to 25.2 QBtu's 
under the proposed regulatory levels. These are savings compared 
to the baseline, or no regulation case. Table 4-3 presents the 
energy savings and net present value 'of the proposed regulation 
as compared to the baseline case by each covered consumer product 
type. Note that in all instances there are positive energy 
savings and a positive net present value. 

In addition, the equity impact of the proposed regu- 
lation on different regions was examined. Consumer product uti- 
lization rates and fuel costs differ. by region of consumer use 
and adverse equity effects can occur i the costs/burdens of 



Tab1.e 4-3. Summary o f  N e t  P r e s e n t  V a l u e  and  Energy .  S a v i n g s  .by 

i 
I n d u s t r y  f o r  t h e  p r o p o s e d  S t , a n d a r d s  

(QBTU ' S) 
(.1978$) ( b i l l i o n s )  Energy  S a v i n g s  

N e t  P r e s e n t  V a l u e  (1982-2005) I 

I High* 
P r i c e  

p r o d u c t  Type Case  

Low**- 
P r i c e  
Case  

High* Low** 
P r i c e  P-r i ce  
Case  Case  

R e f r i g e r a t o r /  
F r e e z e r s  4.6 

F r e e z e r s  1 .0  1.4 0.8 1.7 

Ranges/Ovens 0.3 
- .  , . 

Water  H e a t e r s  5.4 

Room A i r  
C o n d i t i o n e r s  0.3 0.4 0.2 , 0.6 

I 

C e n t r a l  A i r  . 
C o n d i t i o n e r s  0.8 0.4 2.6 3.7 

F u r n a c e s  2  ..5 

C l o t h e s  D r y e r s  0.3 
I 

Home S p a c e  ' 

H e a t i n g  

, 
TOTAL 15.2 19 .3  13.6 24.9 

* The h i g h  e n e r g y  p r i c e  c a s e  a s sumes  a  2.5% a n n u a l  r e a l  e l e c t r i c i t y  - 
p r i c e  i n c r e a s e  and a  3.0% a n n u a l  r e a l  o i l  and g a s  p r i c e  i n c r . e a s e .  

** The low e n e r g y  p r i c e  c a s e  a s sumes  a  1 .0% a n n u a l  r e a l  e l e c t r i c i t y  
p r i c e  i n c r e a s e  and  a . l .S% a n n u a l  r e a l  o i l  and g a s  p r i c e  i n c r e a s e .  



I r e g u l a t i o n  a r e  u n e q u a l l y  d i s t r i b u t e d  among d i f f e r e n t  r e g i o n ' s .  
The e q u i t y  i m p a c t  was a n a l y z e d  by  compar ing  r e g i o n a l  l i f e  c y c l e  
c o s t s  o f  t h e  p r o p o s e d  n a t i o n a l  s t a n d a r d s  t o  t h e  ' b a s e l i n e  o r  no 
r e g u l a t i o n  c a s e .  I t  was found  t h a t  f o r  a l m o s t  a l l  c o m b i n a t i o n s  
o f  s t a n d a r d s  f o r  d i f f e r e n t  r e g i o n s  t h a t  t h e  l i f e  c y c l e  c o s t  
s a v i n g s  were g r e a t e r  f o r  t h e  p r o p o s e d  s t a n d a r d s .  Fo r  t h o s e  few 
i n s t a n c e s  where  t h e  l i f e  c y c l e  c o s t  s a v i n g s  were  g r e a t e r  f o r  
r e g i o n a l  s t a n d a r d s ,  t h e  d i f f e r e n c e s  were ~ x t r e m e l y  s m a l l ,  i . e . ,  
l e s s  t h a n  $10 .  

Ene rgy  e f f i c i e n c y  s t a n d a r d s  a l s o  have  o t h e r  macro- 
economic  i m p a c t s  t h a t  w i l l  a f f e c t  g r o s s  n a t i o n a l  p r o d u c t ,  i n -  
f l a t i o n ,  b a l a n c e  o f  t r a d e  and  employment .  T a b l e  4-4 summar i zes  
t h e s e  e f f e c t s  o v e r  a  1 5  y e a r  t i m e s t r e a m .  The f o l l o w i n g  p a r a -  
g r a p h s  d e s c r i b e  e a c h  i n d i c a t o r  b r i e f l y .  A more d e t a i l e d  d i s -  

, c u s s i o n  c a n  b e  found  i n  C h a p t e r  5, S e c t i o n  5.8 o f  t h e  ~ c o ' n o m i c  
A n a l y s i s  Document,  TSD #4 .  

The p r o p o s e d  r e g u l a t i o n s  w i l l  h a v e  a  p o s i t i v e  i m p a c t  on  
t h e  G r o s s  . ~ a t i o n a l  P r o d u c t  (GNP) . GNP is e x p e c t e d  t o  r i s e  b y  
$0.6 b i l l i o n  i n  1 9 8 6 ,  by  $2.5 b i l l i o n  i n  1 9 9 0 ,  by  $2 .5  b i l l i o n  i n  
1 9 9 5 ,  and  by  $5.3 b i l l i o n  i n  2000.  I n  t h e  l o n g  term, no in-' 
f l a t i o n a r y  i m p a c t s  a r e  e x p e c t e d  i n  t h a t  t h e  GNP d e f l a t o r  shows 
e i t h e r  no c h a n g e  o r  a  n e g a t i v e  c h a n g e .  

The p r o p o s e d  s t a n d a r d s  a r e  e x p e c t e d  t o  f a v o r a b l y  i m p a c t  
t h e  b a l a n c e  o f  t r a d e  w i t h  o t h e r ' n a t i o n s .  The i n c r e m e n t a l  c h a n g e  
i n  t h e  U. S. b a l a n c e  o f  t r a d e  w i l l  b e  $0 .3  b i l l i o n  i n  1 9 8 6 ,  $1 .2  
b i l l i o n  i n  1 9 9 0 ,  $2.5 b i l l i o n  i n  1 9 9 5 ,  and  $1.7 b i l l i o n  i n  2000.  

The p r o d u c t i o n  o f  e n e r g y  e f f i c i e n t  consumer  p r o d u c t s  
w i l l  r e s u l t  i n  i n c r e a s e d  employment i n  t h e  r e g u l a t e d  i n d u s t r y  and  
i n  o t h e r  i n d u s t r i e s  a s  w e l l .  Some j o b s  w i l l  b e  c r e a t e d  t o  
d e v e l o p ,  d e s i g n ,  and p r o d u c e  e n e r g y  e f f i c i e n t  p r o d u c t s .  Employ- 
ment  w i l l  a l s o  r i s e  a s  i n c r e . a s e s  i n  d i s p o s a b l e  income,  r e s u l t i n g  
from f u e l  c o s t  s a v i n g s ,  a r e  s p e n t  on  o t h e r  g o o d s  and  s e r v i c e s .  
By 1 9 8 6 ,  t h e  p r o p o s e d  r e g u l a t i o n s  a r e  e x p e c t e d  t o  i n c r e a s e  em- 
p loymen t  i n  a l l  i n d u s t r i e s  by 30,000 j o b s .  The i n c r e a s e  i s  % 

e x p e c t e d  t o  r i s e  t o  110 ,000  j o b s  by 1 9 9 5 ,  t o  190 ,000  i n  1 9 9 0 ,  and  
t o  220,000 i n  2000. 

4.6 EFF.ECTS.OF ENFORCEMENT AND IMPLENENTATION ON COSTS 

The e n f o r c e m e n t  c o s t s  f o r  t h e  program a r e  e x p e c t e d  t o  
b e  a  s m a l l  p e r c e n t a g e  o f  t h e  t o t a l  c o s t . o f  t h e  p r o d u c t  ( R e f e r e n c e  
5 ) .  Us ing  th .e  w o r s t  c a s e  s c e n a r i o  where  t h e  a n t i c i p a t e d .  number 
o f  c e r t i f i c a t i o n  t e s t s  is  maximized ,  t h e  c o s t s  r a n g e  from 0 .58% 
o f  t h e  v a l u e  o f  s h i p m e n t s  f o r  c e n t r a l  a i r  c o n d i t i o n e r s  t o  0 .02% 
f o r  r e f r i g e r a t o r s  and  r e f r i g e r a t o r - f r e e z e r s  f o r  t h e  f i r s t  y e a r .  
I n  s u b s e q u e n t  y e a r s ,  t h e  c o s t s  w i l l  d e c r e a s e  i n  t h a t  o n l y  a  
l i m i t e d  number o f  c a r r y - o v e r  m o d e l s  w i l l  b e  r e q u i r e d  <o b e  r e -  
t e s t e d .  The e n f o r c e m e n t  c o s t s  i n c l u d e  c e r t i f i c a t i o n  t e s t  c o s t s ,  
t h e  c o s t  t o  m a n u f a c t u r e r s  when DOE c o n d u c t s  a u d i t s  ( e s t i m a t e d  a t  
20% o f  a l l  b a s i c  m o d e l s ) ,  and  a d m i n i s t r a t i v e  c o s t s .  



T a b l e  4-4. Es t . ima ted  Impac t  o f  -P roposed  . S t a n d a ' r d s  o n  
Macroeconomic I n d i c a t o r s  ( A l l  Covered  P r o d u c t s  
Combined) 

. . 

Year  
Economic 
I n d i c a t o r  1986 , 1990 . .-. 1995  -!200.0 

Change i n  GNP . . 

($1978:  m i l l i o n s )  0.8 3.0 .. 5.5 6.4 
. . 

change ,  i n  GNP 
D e f l a t o r  
( I n f l a t i o n  . , 
Measure )  ~ e g l i ~ i b l e  N e g l i g i b l e  N e g l i g i b l e  ~ e ~ l i ~ i b l e  

Change i n  
B a l a n c e  o f  
T r a d e  ($1978,:  
m i l l i o n s )  0.3 l ' .2 

Change i n  . 
Employment +30,000 ,., +110,000 



i 

5.0 URBAN AND COMMUNITY IMPACT ANALYSIS 

In accordance with Executive Order 12044, an "Urban and 
Community Impact Analysisn is required in order to assess the 
probable effects of proposed agency initiatives on central 
cities, suburban communities, and non-metropolitan areas. In 
complying with this mandatev for the proposed energy efficiency 
standards for consumer products, it should be noted that only a 
limited amount of data is available on the geographic distribu- 
tion of appliance plant loca,tions and the number of employees per 
plant. Moreover, in the absence of a survey of each manufac- 
turer, there is no data base that could be researched to deter- 
mine the composition of, the work force at each plant. However, 
there is information available that broadly indicates the current 
employment picture on a national and statewide basis and the 
changes that have occurred during the 1970s. Table 5-1 below, 
derived from the 1972 and 1977 Census of Manufacturers* for the 
covered products for which data are available, suggests several 
national trends independent of energy efficiency factors that are 
apt to continue in the next decade. These trends are: , 

Table 5-1. TOTAL U. ' S. EMPLOYEES IN SELECTED APPLIANCE 
INDUSTRY SEGMENTS, 1972-1977 

Number of Percentage 
. L i  . Employees Increase 

Industry Segment * (1000s) or Decrease 

Household Cooking Equipment 23.3 25.2 + 8 

Refrigeration and Heating 
Equipment 150.8 139.9 . -  5 

Household Refrigerators 
and Freezers 

Household Laundry Equipment 23.6 19.9 

Other Household Appliances, NEC 
(including water heaters 
and dishwashers) 14.0 15.4 

Source: 1972 and 1977 Census of Manufacturers 

* Figures for 1977 are preliminary. 



There  was a n  o v e r a l l  r e d u c t i o n  o f  a b o u t  4 p e r c e n t  i n  
employment i n  t h e  consumer p r o d u c t  i n d u s t r y  f o r  t h e  
5-year p e r i o d  a n d ,  g i v e n  t h e  c u r r e n t  f a l l - o f f  i n  
hous ing  s t a r t s ,  i t  c a n  be e x p e c t e d  t h a t  t h i s  d e c l i n e  
w i l l  c o n t i n u e .  

/ 

On a n  a b s o l u t e  b a s i s ,  . t h e r e a w e r e  11,000 fewer  p o s i -  
t i o n s  i n  t h e  . R e f r i g e r a t i o n  and Heati,ng Equipment 

. a r e a  i n  p a r t  due  t o  marke t  s a t u r a t i o n  i n  1977. 

Other  consumer p r o d u c t  i n d u s t r y  a r e a s  show a  s l i g h t  
i n c r e a s e  i n  t e r m s  o f  employment,  e .g . ,  househo ld  
cook ing  equipment  due  t o  t h e  i n t r o d u c t ' i o n  o f  new 
p r o d u c t  l ' i n e s  such  a s  microwave ovens  and o u t d o o r  
c o o k i n g  d e v i c e s ;  a n d  o t h e r  h o u s e h o l d  a p p l i a n c e s  . 
which l i k e w i s e  r e f l e c t  i n c r e a s e d  demand f o r  d i s h -  
w a s h e r s ,  g a r b a g e  d i s p o s a l  u n i t s ,  t r a s h ,  c o m p a c t o r s ,  
e t c .  

Data a r e  a v a i l a b l e  o n l y  on a  l i m i t e d  b a s i s  f o r  employ- 
ment by  s p e c i f i c  s t a t e s  f o r  e a c h  o f  t h e  above i n d u s t r y  segments .  
A s  shown i n  Table'  5-2, t h e  major  a p p l i a n c e  p roduc ing  s t a t e s  o f  
Ohio,  I l l i n o i s ,  I n d i a n a ,  Kentucky,  and Tennessee  have  m a i n t a i n e d  
t h e i r  r e l a t i v e  p o s i t i o n s  i n  t h e  1972-1977 p e r i o d .  However, i f  
any t r e n d  is n o ' t i c e a b l e ,  i t  is t h a t  t h e r e  h a s  been a  s h i f t  i n  
employment from t h e  n o r t h e a s t  and e a s t - n o r t h  c e n t r a l  s t a t e s  t o  
t h e  e a s t - s o u t h  c e n t r a l  s t a t e s ,  e s p e c i a l l y  t o  Kentucky and Ten- 
n e s s e e .  T h i s  movement is  t y p i c a l  o f  o t h e r  s h i f t s  . t h a t  have  
o c c u r r e d  t h r o u g h o u t  t h e  d e c a d e ' w h e n  many i n d u s t r i e s  have  moved 
from n o r t h e r n  s t a t e s  t o  t h e  s o u t h ,  s o u t h e a s t ,  and s o u t h w e s t  -- 
r e s u l t i n g  from a  v a r i e t y  o f  c a u s e s  s u c h  a s  lower  t a x  r a t e s ,  

8 r e l o c a t i o n  i n c e n t i v e s ,  more f a v o r a b l e  o p p o r t u n i t i e s  f o r  new p l a n t  
c o n s t r u c t i o n ,  lower  l a b o r  c o s t s ,  and b e t t e r  wea the r  c o n d i t i o n s .  

I n  t e r m s  o f  s p e c i f i c  l o c a t i o n s  of  e x i s t i n g  p l a n t s ,  t h e  
' d a t a  b a s e  a v a i l a b l e  is r a t h e r  s p a r s e .  For 1979,  T a b l e  5-3 l is ts  

v a r i o u s  consumer p r o d u c t  m a n u f a c t u r e r s ,  t h e  l o c a t i o n ,  and t h e  
i 

number o f  employees.  I n  some c a s e s ,  t h e  l o c a t i o n  l i s t e d  is I 
e s s e n t i a l l y  t h e  same a s  t h a t  f o r  t h e  company's p l a n t ,  w h i l e  i n  
o t h e r s ,  e s p e c i a l l y  t h e  l a r g e r  f i r m s ,  t h e  l o c a t i o n  'shown i s  
p r i m a r i l y  t h e  c o r p o r a t e  o f f i c e ,  w h i l e  t h e  m a n u f a c t u r i n g  p l a n t s  
a r e  l o c a t e d ' i n  a  myr iad  oE p l a c e s .  

I 

I 
M a n u f a c t u r e r s  u n a b l e  t o  f i n a n c e  t h e  r e t o o l i n g  and re-  

d e s i g n  o f  p r o d u c t s  w i l l  be  more i n c l i n e d  t o  a g r e e  t o  a c q u i s i t i o n s  
o r  m e r g e r s  by  l a r g e r  f i r m s  ' w i t h  g r e a t e r  f i n a n c i a l  r e s o u r c e s .  
H i s t o r i c a l l y ,  most a c q u i s i t i o n s  and m e r g e r s  have  n o t  r e s u l t e d  i n  
t h e  r e l o c a t i o n  o f  p l a n t s .  



Table 5-2. U. S. 'EMPLOYEES IN SELECTED APPLIANCE 
INDUSTRY SEGMENTS BY STATES, 1972-1977 

I Leading States 
Number of in 1977 and 
Employees Percent 

Industry Segment/Location (1000s) Concentration 

Household Cooking Equipment 

E. North Central 
IL 4.8 

E. 'South Central 
TN 

. Other States ' 

KY, OH . , 

, 
TOTAL 

Household Refrigerators 
and Freezers 

All States 

.Refrigeration and Heating 
Equipment 

New England 
MA 
CT \ 

Middle Atlantic 
NJ 

, PA 

- E. North Central 
OH 

. IN 
IL 
MI 
W I  





Table 5-2. U. S. EMPLOYEES IN SELECTE.D. APPLIANCE INDUSTRY 
SEGMENTS BY:STATE'S, 1972-1977.(Cont1d) 

Leading States ' 
'Number of in 1977 and 
Employees Percent ' 

Industry Segment/Location - (1000s)' ' " Concentration . 

1972 1977 

Other Household Appliances 

E. North Central 
WI 

E. South Central 
KY 
TN 

Pacific 
C A 

* .  Other 
IL, IN 

TOTAL 

Source: 1972 and 1977 census of Manufacturers 



Table 5-3. APPLIANCE MANUFACTURERS 

Company Name, City, state ' 

Carrier Corp., Syracuse, NY 

Emerson Electric Co., St. Louis, MO 

General Electric, Fairfield, CT 

Hoover Company, Canton., Ofi  

Number ,of 
Employees 

Maytag Company, Newton, IA 4,100 

McGraw-Edison Company, Elgin, IL 

Rangaire Corp., Cleburne, TX 

Rheem Manufacturing Co., New York, NY 

Westinghouse Electric Corp., Pittsburgh, PA 

Whirlpool Corp., Benton Harbor, MI 

Williamson Company, Cincinnati, OH 779 

Source of Data: Dun & Bradstreet, 1979 

. . In conclusion, it is.apparent that employment shifts in 
the consumer product industry have occurred in recent years due 
to a variety of.market factors. 

 h he economic analyses of the impacts of the proposed 
standards on manufacturers indicates that employment wil1:in- 
crease as a result of the proposed standards. Some employment 
increases will occur in the consumer product manufacturing in- 
dustry. Additional employment increases will occur in other 
industries as a result of the increased disposable income avail- 
able to purchasers of the regulated consumer products to spend on 
additional goods and services. While these employment increases 
may counteract the downward employment trends in the consumer 
product industry, the proposed regulations are unlikely to affect 
shifts of plant locations away from the northeastern region of 
the U.nited States. 

The effect of the proposed regulation on various income 
groups within the' population was examined. in th.e economic analy- 
'sis. No adverse impacts on low income or minority groups were 
identified. 

The distribution of impacts of the regulation among 
various regions of the U. S. was also examined in .the economic.. 
anaylsis. No one region of the nation is expected to be impacted 
more severely than another. 



In summary, the overall impact of t h e  regulation on 
cities, suburban communities, 'and non-metropolitan areas is 
expected to be beneficial in that demand for energy will be 
reduced without lowering the utility provided by the covered 
products. In addition, this reduced demand may serve'to mitigate 
possible future energy shortages, such as brownouts, in urban 
areas. Reduced demand could serve to keep energy prices lower 
than may have been possible without the proposed regulations. 



6.0 AFFECTED REGULATIONS AND PROGRAMS 
. \ 

F e d e r a l .  P rog rams  

The p r o p o s e d  consumer  p r o d u c t  e f f i c i e n c y  s t a n d a r d s  w i l l  
n o t  d i r e c t l y  a f f e c t  e x i s t i n g  and p r o p o s e d  F e d e r a l  e n e r g y  c o n s e r -  
v a t i o n  l e g i s l a t i o n ,  I n d i r e c t  e f f e c t s  o f  t h e  p r o p o s e d  s t a n d a r d s  
a r e  e x p e c t e d  t o  b e  b e n e f i c i a l  i n  t h a t  c o m p l i a n c e  w i t h  o t h e r  
F e d e r a l  l e g i s l a t i o n  c o n c e r n i n g  e n e r g y  c o n s e r v a t i o n  may b e  e a s e d  
by t h e  i n c r e a s e d  a v a i l a b i l i t y  o f  e n e r g y  e f f i c i e n t  p r o d u c t s .  For  
example ,  c o m p l i a n c e  i n  t h e  f u t u r e  w i t h  t h e  Ene rgy  P e r f o r m a n c e  
S t a n d a r d s  f o r  N e w  B u i l d i n g s  (10  CFR P a r t  435)  ( o f t e n  r e f e r r e d  t o  
a s  BEPS f o r  B u i l d i n g  Ene rgy  P e r f o r m a n c e  S t a n d a r d s )  , which  w i l l  
r e q u i r e  m e e t i n g  a  s # p e c i f i e d  e n e r g y  b u d g e t  f o r  new c o n s t r u c t i o n ,  
w i l l  b e  made s i m p l e r  i n  t h a t  b u i l d e r s  w i l l  h a v e  a  g r e a t e r  s e l e c -  
t i o n  o f  e n e r g y  e f f i c i e n t  c e n t r a l  h e a t i n g  and  c o o l i n g  p r o d u c t s  t o  
c h o o s e  f rom i n  t h e  d e s i g n  o f  t h e  b u i l d i n g .  S i n c e  b u i l d e r s  
u s u a l l y  s e l e c t  p r o d u c t s  w i t h  t h e  l o w e s t  f i r s t  c o s t s ,  t h e  p r o p o s e d  
s t a n d a r d s  w i l l  e l i m i n a t e  t h e  p o s s i b i l i t y  o f  c h o o s i n g  i n e f f i c i e n t  
p r o d u c t s .  When t h e  p r o p o s e d  BEPS r u l e  is e f f e c t i v e ,  i t  w i l l  a l s o  
r e q u i r e  r e v i s i o n  of  t h e  Plinimum P r o p e r t y  S t a n d a r d s  o f  t h e  F e d e r a l  
Housing A d m i n i s t r a t i o n  and  t h e  F a r m e r ' s  Home A d m i n i s t r a t i o n  t o  
m e e t  t h e  BEPS. Those  s e c t i o n s  o f  t h e  HUD Mob i l e  Home C o n s t r u c -  
t i o n  and S a f e t y  S t a n d a r d s  ( P a r t  280 CFR, December 1 8 ,  1975)  wh ich  
c o n t a i n  r e f e r e n c e s  t o  consumer p r o d u c t  e f f i c i e n c i e s  w i l l  a l s o  b e  
s u p e r s e d e d  by BEPS. 

I t  has  been  d e t e r m i n e d  by  DOE t h a t  t h e  p r o p o s e d  s t a n -  
d a r d s  w i l l  n o t  a f  f e c t  c o m p l i a n c e  w i t h  o t h e r  F e d e r a l  r e g u l a t i o n s  
c o n c e r n i n g  t h e  c o v e r e d  p r , o d u c t s .  

6 .2  S t a t e  P rog rams  

S t a t e  e n e r g y '  e f f i c i e n c y  r e g u l a t i o n s  c o v e r i n g  t h e  n i n e  
consumer p r o d u c t  t y p e s  f o r  which  s t a n d a r d s  h a v e . b e e n  p r o p o s e d ,  a s  
w e l l  a s  t h e  o t h e r  f o u r  p r o d u c t  t y p e s  named s p e c i f i c a l l y  i n  
S e c t i o n  3 2 2 ( a )  o f  t h e  A c t ,  h a v e  b e e n  s u p e r s e d e d  u n t i l  J u l y  1, 
1980 ,  a s  p r o v i d e d  f o r  . i n  S e c t i o n  322 o f  t h e  A c t  i f  t h e  s t a t e  
r e g u l a t i o n s  have  b e e n  e n a c t e d  a f t e r  J a n u a r y  1, 1978 .  S t a t e  
e n e r g y  e f f i c i e n c y  r e g u l a t i o n s  o f  t h e  c o v e r e d  p r o d u c t s  a r e  a l s o  
s u p e r s e d e d  when f i n a l  F e d e r a l  r u l e s  p e r t a i n i n g  t o  t h e s e  p r o d u c t s  
a r e  p u b l i s h e d  i f  t h e  s t a t e  r e g u l a t i o n s  d o  n o t  con fo rm t o  t h e  
F e d e r a l  r e g u l a t i o n .  

The s i t u a t i s n  a r i s i n g  be tween  J u l y  1, 1 9 8 0 ,  and  f i n a l  
p r o r n u l d a t i o n  o f  r u l e s  b y  DOE f o r  e a c h  o f  t h e  c o v e r e d  p r o d u c t s  
l e a d s  t o  t h e  f o l l o w i n g  s c e n a r i o .  L e g a l l y ,  s t a t e s  may e n f o r c e  
t h e i r  e n e r g y  e f f i c i e n c y  s t a n d a r d s  d u r i n g  t h i s  t ime p e r i o d .  
However, m a n u f a c t u r e r s  o f  t h e  c o v e r e d  p r o d u c t s  may p e t i t i o n , f o r  a  
F e d e r a l  r u l e  t o  s u p e r s e d e  s t a t e  r e g u l a t i o n  where  i n s u ' f f i c i e n t  

s t a t e  o r  l o c a l  i n t e r e s t  e x i s t s  t o  j u s t i f y  s u c h  r e g u l a t i o n  and 
s u c h  r e g u l a t i o n  u n d u l y  b u r d e n s  i n t e r s t a t e  commerce. . 



Also', after a final ~ederal rule has been published, a 
state may request that the state,regulation not be superseded if 
the state standard is more stringent, there is sufficient state 
and local interest, and interstate commearce is not unduly bur- 
dened. 

At this time, California, Minnesota and New York are 
the only states with state regulation of some of 'the covered 
products. Forty states' have enacted legislation adopting ASHRAE 
90-75 and its requirements for water heaters and HVAC efficien- . 
cies. In addition, eleven states have some legislation prohibi- 
ting the use of.c.ont.inuously burning pilot lights on one or more 
gas-fueled consumer products. 

Many of the state laws have. been incorporated into 
building cod,es that require use of energy efficient consumer , , 
products. Most of the codes are based on ASHRAE 90-75 or a 
similar derivative model code. The proposed rule 'should not 
require 'changes to the building izodes, per se, except that it may 
be necessary to incorporate more stringent requirements, if the 
current requirements are less stringent than the Federal require- 
ments for the .covered products. 
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