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ABSTRACT 

A survey  of 224 b u i l d e r s  was conducted t o  which 160 b u i l d e r s  responded. 

Each respondent  'completed between one  and seven s e p a r a t e  q u e s t i o n n a i r e s .  

Each of t h e  seven q u e s t i o n n a i r e s  were designed t o  c o l l e c t  i n fo rma t ion  

about  one type  of  equipment o r  major appl iance :  

Heat pump 

Heat ing system 

a A i r  c o n d i t i o n e r  

Domestic w a t e r .  l~eatrr 

Dish washer 

Range 

R e f r i g e r a t o r  

Ana lys i s  of t h e  r e s u l t i n g  406 q u e s t i o n n a i r e s  i n d i c a t e d  t h a t  b u i l d e r s  w e r e  

p r i m a r i l y  r e s p o n s i b l e  f o r  brand s e l e c t i o n .  These choices  were made p r i -  

m a r i l y  wi thout  regard  f o r  t h e  energy e f f i c i e n c y  of the  product .  A 

similar apparen t  l a c k  of c o n s i d e r a t i o n  of energy e f f i c i e n c y  dur ing  brand 

and model s e l e c t i o n  was found among home buyers  and s p e c i a l i z e d  subcon- 

t r a c t o r s .  



INTRODUCTION 

The NAHB Research Foundation, Inc . ,  conducts  a v a r i e t y  of surveys  

annual ly  of b u i l d e r s  of s ing le- fami ly  a t t ached  and detached homes and 

mul t i f ami ly  low-rise  bu i ld ings .  Included i n  t h e s e  r o u t i n e  surveys  a r e  

s e v e r a l  ques t ions  regard ing  t h e  major appl iances ;  hea t ing ,  v e n t i l a t i n g  

and a i r  cond i t i on ing  (HVAC); and domest ic  water  h e a t i n g  (DWH) equipment. 

The Appliance Programs O f f i c e  of t h e  Department of Energy c a l l e d  

upon t h e  Research Foundation t o  conduct a  s tudy  of t h e  e n e r g y ' e f f i c i e n c y  

of t h e s e  a p p l i a n c e s  and equipments b e i n g . i n s t a l l e d  by b u i l d e r s  of new 

homes. Th i s  work was performed under c o n t r a c t  DE-AC01-80CS23999 between 

January and Noveinber 1980. 

This  w a s  designed t o  draw upon d a t a  p rev ious ly  c o l l e c t e d  by r o u t i n e  

Research Foundation surveys  supplemented by a d d i t i o n a l  in format ion  a s  

needed. The o b j e c t i v e  of t h e  s tudy  was t o  document t h e  r o l e ' p l a y e d  by 
. . 

t h e  b u i l d e r ,  home buyer and s p e c i h l i z e d  subcon t r ac to r  i n  t h e  choice  of 

brand and model o f  app l i ance  and/or  equipment i n s t a l l e d  . i n  new homes. 

A second o b j e c t i v e  w a s  t o  de te rmine  t h e  r e l a t i v e  p r i o r i t y  of t h e  energy 

e f f i c i e n c y  o f  t h e  appliance/equipment i n  t h e  brandlmodel s e l e c t i o n  pro- 

ce s s .  The f i n a l  o b j e c t i v e  w a s  t o  de te rmine  t h e  e x t e n t  t o  which b u i l d e r s  

could i d e n t i f y  t h e  energy e f f i c i e n c y  r a t i n g  v a l u e  of t h e  app l i ance  o r  

equlljment i n s t a l l e d  i n  t h e i r  newly constri.ic.ted homes, 

Approach 

A review of e x i s t i n g  d a t a  from t h e  r o u t i n e  survey a c t i v i t y  of t h e  

Research Foundation made i t  c l e a r  t h a t  a l i m i t e d  amount of a d d i t i o n a l  

in format  i o n  would be requi red .  



The procedure  developed was t o  s e l e c t  b u i l d e r s  who had responded 

t o  t h e  Foundat ion ' s  mid-year (1979) survey of b u i l d e r  op in ion  and 

p r a c t i c e s .  The respondents  chosen r ep resen ted  a. random sample by 

r e g i o n  of t h e  U.S. and by s i z e  of b u i l d e r  measured by number of ,homes 

completed. 

A sample s i z e  w a s  e s t a b l i s h e d  a t  225 which would r e p r e s e n t  approxi- 

mate ly  25 b u i l d e r s  from each of t h e  n i n e  r eg ions .  It was recognized 

t h a t  t h e  a c t u a l  sample s i z e  would vary  approximately equal  t o  t h e  a c t u a l  

number of bu i lde r ' s  i n  each  reg inn  who had rosponded t o  t h e  mid-year 

survey .  

The sample drawn f o r  each r eg ion  was f u r t h e r  subdivided i n t o  

c a t e g o r i e s  of b u i l d e r  s i z e  a s  measured by t h e  numbers of homes com- 

p l e t e d  i n  a one yea r  per iod .  The s i z e  c a t e g o r i e s  were s e t  a t  1-10 

homes, 11-30 homes and 31  o r  more homes. 

The f i n a l  sample was d i s t r i b u t e d  a s  shown i n  Appendix A. A s  may be 

seen ,  t h e  t o t a l  sample s i z e  w a s  224 b u i l d e r s .  The sample s i z e  i n  each 

r e g i o n  ranged from 1 9  t o  29. The t o t a l  sample  s i z e  i n  each s i z e  

ca t egory  w a s  100, 67 and 57 which corresponds t o  44%, 30% and 25%, 

r e s p e c t i v e l y .  T h i s  d i s t r i b u t i o n  among t h e  s i z e  c a t e g o r i e s  i s  quite , . 

c l o s e  t o  t h e  42%, 36% and 22% d i s t r i b u t i o n  f o r  t h e  2,627 respondents  t o  

t h e  mid-year survey .  

Q u e s t i o n n a i r e  
.. . 

Considerable  a t t e n t i o n  was,devoted t o  t h e  con ten t  and format of t h e  

q u e s t i o n n a i r e  b o t h  t o  i n s u r e  t h a t  t h e  necessary  informat ion  was ga thered  

and t o  minimize t h e  burden on  t h e  respondent .  



Severa l  problems had t o  b e  t r e a t e d  by the  ques t ionna i re  t h a t  were 

pecu l i a r  to .  t h e  home bu i ld ing ,  indust ry :  

(1) The s i z e  of ' a  home b u i l d e r ' s  business a f f e c t s  ' the 

o rgan iza t ion ,  ex ten t  and completeness of records  on 

t h e  homes. he bu.ilds. 

(2) Appliance model s e l e c t i o n  and i n s t a l l a t i o n  may o r  may 

.not  b e  done by t h e  bu i lde r  (general  c o n t r a c t o r ) .  

(3) HVAC model s e l e c t i o n  i s  commonly done by a subcontrac tor  

r a t h e r  than the  bu i lde r .  

(4) The r o l e  of energy . . e f f i c i e n c y  of appl iances  and HVAC 

equipmene i n  model s e l e c t i o n  w i l l  va ry  widely. from 

bui lder- to-bui lder .  

( 5 )  Bui lders  a r e  busy people who c h a r a c t e r i s t i c a l l y  do no t  

. l i k e  paper work, thus, r equ i r ing  the  ques t ionna i re  t o  

be  as b r i e f  and t o  the  point  a s  poss ib le .  

Considering these  f a c t o r s ,  a  series of one-page ques t ionna i res  
, . 

were developed. ' Each page represented ques t ions  on one appl iance  o r  

HVAC.equipment type.  Samples of the  quest , ionnaire pages a r e  included 

i n  Appendix A. 
. . 

Each q u e s t i o n n i i r e  page was personalized t o  the  b u i l d e r  being asked 

t o  respond. This  was accomplished by noting a t  the  top  of t h e  page i n  

the space provided: 

(1) Number 

(2) Brand 

(3) D e s c r l p t l o n '  



of e i t h e r  the  app l i ance  o r  HVAC equipment he had a l ready repor ted  in- 

s t a l l i n g .  This  pe r sona l i z ing  technique seryed t o  focus t h e  respondent 's  

a t t e n t i o n  on t h e  s p e c i f i c  item o r  items of i n t e r e s t .  It a l s o  served t o  

avoid asking t h e  b u i l d e r  about i tems he  d id  not u t i l i z e .  

The f i n a l  ques t ionna i re  packet f o r  each bu i lde r  i n  the  sample was, 

the re fo re ,  somewhat d i f f e r e n t  from a l l  o the r s .  A given b u i l d e r  would 

rece ive  a  cover le t ter  accompanied by from one t o  six ques t ionnai re  

pages a s  appropr ia t e .  It should he  n n t ~ d  that  qubs t i snna i re  f o r  A i r  

Condit ioners w a s  utilized f a r  h ~ l l i d e r s  who i n s t a l l e d    cot Pbrnps. 
. . 

The fol lowing s e c t i o n s  of t h i s  r epor t  address t h e  i n t e r p r e t a t i o n  

of t h e  r e s u l t s  of ' the supplemental survey. The f i n a l  s e c t i o n  e n t i t l e d ,  

I t  Conclusions", summarizes the  r e s u l t s  of the  ac t iv i ty ' .  



BRAND AND MODEL SELECTION 

The responses  t o  q u e s t i o n s  d e a l i n g  wi th  brand and model s e l e c t i o n  

r e s p o n s i b i l i t y  were analyzed on 406 q u e s t i o n n a i r e s  submit ted by 224 

respondents .  Presented  i n  Table 1 a r e  t h e  summarized counts  and 

r e l a t i v e  f r e q u e n c i e s  of  s e l e c t i o n  of brand and model by e i t h e r  t h e  

b u i l d e r ,  t h e  buyer  o r  t h e  subcon t r ac to r .  

The r e l a t i v e  frequency of  brand s e l e c t i o n  and model s e l e c t i o n  f o r  

a l l  p roducts  inc luded  i n  t h e  survey  a r e  presented  g r a p h i c a l l y  i n  

F igure  1. A s  may be  seen,  70 pe rcen t  of t h e  brands  of a l l  p roducts  

were s e l e c t e d  by t h e  b u i l d e r  w h i l e  t h e  subcon t r ac to r  s e l e c t e d  t h e  pro- 

duc t  brand i n  24 pe rcen t  of t h e  c a s e s  surveyed., This  l e f t  brand 

s e l e c t i o n  t o  t h e  home buyer i n  only  6 percent  of t h e  ca ses .  The b u i l d e r  

a l s o  s e l e c t e d  52  pe rcen t  of t h e  models o f f e r e d  by a g iven  brand and 

subcon t r ac to r s  s e l e c t e d  37 of  t h e  models. I n  only  11 percen t  of  

t h e  c a s e s  surveyed were t h e  buyers  r e s p o n s i b l e  f o r  model s e l e c t i o n .  

Breaking t h e  sample down i n t o  product  groupings r e v e a l s  t h a t  t h i s  

p a t t e r n  of r e s p o n s i b i l i t y  f o r  brand and model s e l e c t i o n  v a r i e s .  

The r e l a t i v e  frequency o f  brand s e l e c t i o n  r e s p o n s i b i l i t y  l i s t e d  i n  

Table 1 i s  shown g r a p h i c a l l y  i n  F igu re  2 by product.  Asmay be  seen,  

the  b u i l d e r s  surveyed are t h e  pr imary d e c i s i o n  makers f o r  t h e  brand of 

h e a t  pump, d i s h  washer, r ange  and r e f r i g e r a t o r .  However, t h e  subcon- 

t r a c t o r  and b u i l d e r  s h a r e  i n  the h e a t i n g  system brand s e l e c t i o n  i n  43  

percent  and 57 pe rcen t ,  r e s p e c t i v e l y ,  of t h e  ca ses  surveyed. Fu r the r ,  

t h e  subcon t r ac to r  was found t o  b e  t h e  primary d e c i s i o n  maker f o r  a i r  



c o n d i t i o n e r s  and water  h e a t e r s  i n  over  h a l f  of t h e  c a s e s  surveyed. The 

home b u y e r ' s  r o l e  i n  brand s e l e c t i o n  is  almost  nonex i s t en t  i n  t h e  

ca t egory  of  HVAC and DWH equipment.  I n  t h e  d i s h  washer and range  pro- 

d u c t  groups,  t h e  survey c r e d i t e d  t h e  buyer w i th  l e s s  t han  10  pe rcen t  

of  t h e  brand s e l e c t i o n s .  It was o n l y  i n  t h e  r e f r i g e r a t o r  product  group 

t h a t  t h e  home buyer  played a  s u b s t a n t i a l  r o l e  i n  brand s e l e c t i o n  

r e p r e s e n t i n g  32 pe rcen t  of t h e  c a s e s  surveyed. 

The p a t t e r n  of model s e l e c t i o n  r e s p o n s i b i l i t y  is p re sen ted  

g r a p h i c a l l y  i n  F i g u r e  3 by product .  A s  may be seen,  t h e  p a t t e r n  of 

r e l a t i v e  f r e q u e n c i e s  d i f f e r s  from t h e  p a t t e r n  f o r  brand s e l e c t i o n  shown 

i n  F igu re  2. The subcon t r ac to r  w a s  r epo r t ed  as t h e  most f r e q u e n t  

s e l e c t o r  of model f o r  HVAC and DWH equipment. The b u i l d e r  was r epo r t ed  

as having t h e  model s e l e c t i o n  r e s p o n s i b i l i t y  f o r  t h e  d i s h  washer and 

range  app l i ances .  F i n a l l y ,  t h e  buyer  was r epo r t ed  a s  t h e  model s e l e c t o r  

i n  j u s t  o v e r  h a l f  (53%) of t h e  r e sponses  f o r  t h e  r e f r i g e r a &  with t h e  

b u i l d e r  account ing  f o r  t h e  r e s t  o f  t h e  . r e f r i g e r a t o r  model .choices .  

I n  summary, t h e  survey  d a t a  i n d i c a t e s  t h a t  t h e  b u i l d e r  is  most 

f r e q u e n t l y  r e s p o n s i b l e  f o r  brand s e l e c t i o n  f o r  h e a t  pumps and t h e  d i s h  

washer, range  and r e f r i g e r a t o r  app l i ances .  The subcon t r ac to r  was re -  

po r t ed  t o  be  r e s p o n s i b l e  f o r  brand s e l e c t i o n  i n  t h e  c a s e  of a i r  con- 

d i t i o n e r s  and w a t e r  h e a t e r s .  I n  t h e  case  of t h e  c e n t r a l  h e a t i n g  system, 

t h e  survey  i n d i c a t e d  t h e  brand s e l e c t i o n  is  about  equa l ly  s p l i t  between 

t h e  b u i l d e r  and t h e  subcon t r ac to r .  The r o l e  of t h e  b u i l d e r  d iminishes  

i n  t h e  s e l e c t i o n  o f  t h e  model w i t h i n  t h e ' b r a n d  f o r  t h e  HVAC and DWH 

equipment and is taken  over  by t h e  subcon t r ac to r .  The model of  d i s h  

washer and range i s  a l s o  s e l e c t e d  by t h e  b u i l d e r  bu t  t h e  hom&.buyer 

s e l e c t s  o v e r  h a l f  o f '  t h e  r e f r i g e r a t o r  models. 

6 



Product 

Heat Pump 

Heat fng .System 

Air Conditioner 

Water Heater 

Dish Washer 

Range 

Refrigerator 

Totals 

Table 1 

BRAND and MODEL Selection Responsibil i ty 

- 
BRAND 

Builder .Buyer Subcontractor 

MODEL 

Builder Buyer Subcontractor '. 
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Figure 2 
BRAND Select ion Responsibil i ty by Product 
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Figure 3 
MODEL Selection Responsibility by Product 
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SIZING HVAC AND DWH EQUIPMENT 

The q u e s t i o n n a i r e s  f o r  h e a t  pumps, a i r  c o n d i t i o n e r s ,  h e a t i n g  system 

.and domest ic  water  h e a t e r s  inc luded  a  ques t ion  about  t h e  r e s p o n s i b i l i t y  

f o r  e s t i m a t i n g  t h e  s i z e  o r  capac i ty  of t h e  equipment i n s t a l l e d .  A 

summary of t h e  215 responses  i s  presented  i n  Table 2. A s  may be  seen,  

Table 2 

HVAC and DWH S i z i n g  R e s p o n s i b i l i t y  

Category Number 

S ized  by b u i l d e r  41 

S ized  by subcon t r ac to r  17 2 

Not s i z e d  2 

Pe rcen t  

19 

8 0 

1 

Total' 

r 

99 pe rcen t  of a l l  HVAC and DWH equipment were r e p o r t e d  i n  t h e  survey  

t o  have been sub jec t ed  t o  some f o m  of a n a l y s i s  r ega rd ing  necessary  

c a p a c i t y  p r i o r  t o  i n s t a l l a t i o n .  It i s  i n t e r e s t i n g  t o  no te  t h a t  80 

pe rcen t  of  t h e s e  c a l c u l a t i o n s  were performed by s u b c o n t r a c t o r s  who 

s p e c i a l i z e  i n  WAC o r  UWH r a t h e r  than  t h c  b u i l d e r .  nn ly  20 pe rcen t  of  

t h e s e  c a l c u l a t i o n s  w e r e  performed by t h e  b u i l d e r .  

These r e s u l t s  are comparable t o  t h e  a n a l y s e s  r e l a t e d  t o  brand and 

model s e l e c t i o n  where i t  w a s  observed t h a t  b u i l d e r s  are r e s p o n s i b l e  

f o r  brand s e l e c t i o n ' i n  HVAC and DWH equipment b u t  t h e  subcon t r ac to r  

c a r r i e s  pr imary r e s p o n s i b i l i t y  f o r  model s e l e c t i o n  w i t h i n  brand. The 

i m p l i c a t i o n  is t h a t  t h e  subcon t r ac to r  i s  d i r e c t e d  by t h e  b u i l d e r  t o  



i n s t a l l  a s p e c i f i c  brand, however, the s i z ing  calculat ions  by the 

subcontractor lead t o  the model choice. 



ROLE OF ENERGY EFFICIENCY I N  BRAND /MODEL 
SELECTION 

It w a s  p o s s i b l e  t o  combine responses  t o  t h e  q u e s t i o n s  regard ing  brand 

and model s e l e c t i o n  with responses t o  t h e  q u e s t i o n s  r ega rd ing  t h e  

r o l e  of energy e f f i c i e n c y  i n  t h e  choice .  The r e s u l t s  of t h i s  com- 

p a r i s o n  a r e  shown i n  Table 3. A s  may be seen,  about  60 percent  of 

a l l  such brandlmodel choices  a r e  made wi thout  c o n s i d e r a t i o n  f o r  t h e  

energy e f f i c i e n c y  of t h e  appl iance  o r  HVAC equipment. Of t h e  r e -  

maining 4 0 , p e r c e n t ,  about t h r e e  q u a r t e r s  g i v e  secondary cons ide ra t ion  

t o  energy e f f i c i e n c y  and t h e  remaining q u a r t e r  r a t e  energy e f f i c i e n c y  

a s  a primary cons ide ra t ion .  

Table 3  

Energy ~ f f i c i e n c y  A s  A Fac to r  i n  BrandIModel 
Choice 

BRAND MODEL 

S e l e c t i o n  
Made By: 

Not Not 
Considered Secondary Primary Considered Secondary Primary 

Bui lder  160 61 7 2  27 29. 1-1 i25 61 5 9  28 24 11 

Buyer 

Subcont rac tor  2 4 5 1  14  30 9  19 34 41 32  38 17 21  

T o t a l  



Although t h e s e  r e s u l t s  appear  c d n s i s  t e n t  among b u i l d e r s ,  

buyers  and subcon t r ac to r s ,  a Chi-squared t e s t  of t h e  percentage  

d i s t r i b u t i o n s  r e v e a l s  a s i g n i f i c a n t  d i f f e r e n c e  does e x i s t  a t  t h e  

95 pe rcen t  l e v e l  of confidence.  I n  t h e  c a s e  of brand s e l e c t i o n ,  

t h e  buyers  d i f f e r  s i g n i f i c a n t l y  from t h e  d i s t r i b u t i o n  of t h e  t o t a l s .  

In t h e  c a s e  of model s e l e c t i o n ,  t h e  subcon t r ac to r s  d i f f e r  s i g n i f i c a n t l y  
. . .  

from. t h e  d i s t r i b u t t o n . o f  t h e  t o t a l s .  Unfortunately,  t h e s e  s i g n i f i c a n t  

d i f f e r e n c e s  should only  be  i n d i c a t i v e  of t h e  need f o r  f u r t h e r  s tudy 

r a t h e r  t han  t h e  b a s i s  f o r  a f i r m  conclus ion .  This  cau t ion  is based 

on  t h e  f a c t  t h a t  t h e  q u e s t i o n n a i r e s  i n  t h e  survey were answered by 

11 
b u i l d e r s "  who could only  u s e  t h e i r  best judgment about the p r i n r i t i e s  

as s igned  t o  energy e f f i c i e n c y  by t h e i r  buyers  and subcon t r ac to r s .  



ENERGY EFFICIENCY AWARENESS 

Three ques t ions  were asked of the. bu i lde r s  t o  determine t h e  ex ten t  

t o  which the  b u i l d e r s '  records  could a i d  i n  d e f i n i n g  t h e  energy 

e f f i c i e n c y  of equipment and appliances.  The f i r s t ' q u e s t i o n  asked 

i f  t h e  respondent could i d e n t i f y  t h e  "category" i n t o  which a  given 

item of HVAC, DWH o r  appliance equipment f e l l .  The second ques t ion  
. . 

asked f o r  a  s p e d i f i c  numeric va lue  f o r  the  product  t h a t  was t h e  

energy e f f i c i e n c y  r a t i n g . '  T h e ' f i n a l  quest'ion simply asked t h e  re- 

spondent t o  s p e c i f y  t h e  product model number.and 'other  p a r t i c u l a r  

iden t i fy ing  in f  o n a t  i o n  which could be used t o  e s t a b l i s h  the.  energy 

e f f i c i e n c y  value .  

Of ' the '406  responses,  only 14  s p e c i f i c  energy e f f i c i e n c y  r a t i n g  

values were s p e c i f i e d .  Half of these  were given f o r  hea t  pumps. 

The rest were given f o r  a i r  condit ioners,  hea t ing  systems and one 

r e f r i g e r a t o r .  

The responses t o  t h e  quest ion regarding t h e  category of energy 

e f f i c i e n c y  was success fu l ly  completed only 22 times. 

The most success fu l  response was received for t h e  ques t ion  

. regarding t h e  model nuniber. A t o t a l  of 144 o r  35 percent  o f .  t h e  

responses could spec i fy  t h e  model number or.name of t h e  equipment o r  

the  appliance. 



CONCLUSIONS 

The r e s u l t s  of  t h e  survey i n d i c a t e  t h a t  t h e  bu i lde r  is t h e  p a r t y  

p r i m a r i l y  r e spons ib le  f o r  t h e  brand of HVAC/DWH equipment but  t h e  

s p e c i a l i z e d  subcontrac tor  c a r r i e s  primary r e s p o n s i b i l i t y  f o r  t h e  

mod-el o f  t h e  equipment,. I n  the  case  of t h e  t h r e e  major' appl iances  

cons idered 'by  t h e  survey, t h e  b u i l d e r  i s  the  primary p a r t y  re- 

spons ib le  f o r  bo th 'b rand  s e l e c t i o n  and model s e l e c t i o n .  ' The home 

buyer, however, was repor ted  t o  in f luence  t h e  model s e l e c t i o n  i n  

t h e  case  of r e f r i g e r a t o r s .  

The survey 'da ta  ind ica ted  t h a t  the  subcontractor  was p r imar i ly  

r e spons ib le  f o r  c a l c u l a t i n g  t h e  required s i z e  of HVAC and DWH.equip- 

ment. . These r e s u l t s  a r e  compatible wi th  t h e  brand/model choice 

d a t a  wherein i t  was noted t h a t  t h e  subcontrac tor  has prime responsi- 

b i l i t y  f o r  model s e l e c t i o n  wi th in  a  given brand. 

The .da ta  . c o l l e c t e d  i n  the  survey i n d i c a t e s  t h a t  i n  about 60 

percent  o f  the  brand/model choices made by e i t h e r  t h e  b u i l d e r ,  

buyer o r  subcontrac tor ,  t h e  energy e f f i c i e n c y  of t h e  major appl iance  

and t h e  HvAC/DWH equipment is  n o t  considered. Limited s t a t i s t i c a l  

evidence e x i s t s  t h a t  t h e  p r i o r i t y  of energy e f f i c i ency  i n  brand/ 
. . 

model choice is not  uniform among t h e  t h r e e  p a r t i e s .  

Three ques t ions  on '  t h e  ques t ionna i re  f o r  each appl iance  ' o r  

equipment were focused on determining i f  t h e  bu i lde r  new e i t h e r  

t h e  s p e c i f i c  energy e f f i c i e n c y  r a t i n g  value  o r  t h e  model number o f .  



t h e  i tem. Only 3 percent  of t h e  responses  could provide  a s p e c i f i c  

energy e f f i c i e n c y  r a t i n g  va lue .  F ive  percent  could i d e n t i f y  t h e  

range i n t o  which t h e . e n e r g y  e f f i c i e n c y  might f a l l .  However, 35 . . 

percent  of  ' t h e  responses  provided t h e  model number o r  name 'of t h e  . . 

i tem i n s t a l l e d .  





Appendix A 

QUESTIONNAIRES AND SAMPLE DISTRIBUTION 



SURVEY SAMPLE DISTRIBUTION 
(Number of Bui lders )  

Bu i lde r  S i z e  Cateeorv  

Region 1-10 '11-30 3 1 o r M o r e  T o t a l  

New England 11 8 0 1 9  

Mid-Atlant ic  1 5  6 5 2 6 

E a s t  North C e n t r a l  15 3 11 2 9 

West North C e n t r a l  10  6 11 2 7 

Eas t  South C e n t r a l  9  10 0 1 9  

West South C e n t r a l  11 8 5  2 4 

Mountain 11 8 9 28 

P a c i f i c  

TOTAL 

(Excludes:  Alaska,  Hawaii, D i s t r i c t  of Columbia) 



OFFICE AND 
RESEARCH VIEORATORY 

NAHB RESEARCH FOUNDATION, INC. , 627 SOUTHLAWN LANE 

.' MAILING ADDRESS 
A Wholly Owned Subsidiary of the National Association of Home Builders i P.O. BOX 1627 

. / ROCKVILLL MARYLAND 20850 
* (301) 762-4200 

D e a r  Home B u i l d e r :  

T h e  NAHB R e s e a r c h  F o u n d a t i o n  i s  b e g i n n i n g  a s t u d y  o f  t h e  e n e r g y  
e f f i c i e n c y  o f  t h e  m a j o r  a p p l i a n c e s  and  HVAC e q u i p m e n t  i n s t a l l e d  
i n  new homes .  Your name h a s  b e e n  s e l e c t e d  t o  h e l p  u s  f i g u r e  o u t  
t h e  b e s t  way , t o  a c c o m p l i s h  o u r  g o a l  w i t h o u t  b u r d e n i n g  b u i l d e r s  
wi t h  t o o  many q u e s t i o n s .  

We h a v e  u s e d  y o u r  r e s p o n s e  t o  t h e  1979 Annua l  B u i l d e r  O p i n i o n  
and  P r a c t i c e  S u r v e y  to  t a i l o r  t h e  e n c l o s e d  q u e s t i o n  s h e e t s  t o  
y o u .  Each s h e e t , i s  f o r  a' d i f f e r e n t  a p p l i a n c e  or e q u i p n ~ e . n t .  

The  a n s w e r s  y o u  p r o v i d e  w i l l  b e  v e r y  i m p o r t a n t  i n  h e l p i n ' g  u s  
d e c i d e  how t o  p r o c e e d .  P l e a s e  t a k e  t h e  t i m e  to, f i l l  o u t  t h e  
q u e s t i o n n a i r e  a n d  r e t u r n  i t  t o  u s  i n  t h e  e n c l o s e d ,  postage- aid - 
e n v e l o p e .  We need  y o u r  r e s p o n s e  b y  F e b r u a r y  2 2 ,  1 9 8 0 .  

Keep i n  mind t h a t  r e s p o n d i n g  t o  c h i s  s u r v e y  i s  v o l u n t a r y .  I f  y o u  
c h o o s e  n o t  . t o  a n s w e r  th.e  q u e s t i o n s ,  . p l e a s e  r e t u r n  t h e  q u e s t i o n -  
n a i r e  i n  t h e  e n c l d s e d  e n v e l o p e .  A n o t e  s a y i n g ,  why you d i d  n o t  
r e s p o n d  would  be v e r y  u s e f u l  t o  u s .  

, G i v e  m e  a c a l l  if y o u  h a v e  a n y  q u e s t i o n s .  

S i n c ' e r e l y ,  

RCS/ tee 
E n c l o s u r e  

R o b e r t  , C .  S t r o h  
D i  rector 
S p e c i a l  S t u d i e s  



DISH WASHERS 

Your r e s p o n s e  . to ' t h e  1979 'Annual . B u i l d e r  Opinion and P r a c t i c e  Survey i n d i c a t e d  t h a t :  

were  i n s t a l l e d  i n  t h e  homes y o u ' b u i l t  d u r i n g  t h e  12  rbonths ending  June 30, 1979. 

1. Who normal ly  s e l e c t e d  t h e  Brand o f  d i s h  . -  [3 I d id  
washer  i n s t a l l e d ?  ' (3 HomP buyer  

I 2 Subcon t r ac to r  

lJho normal ly  s e l e c t e d  t h e  Model of d i s h  
washer  i n s t a l l e d ?  ' . . 

Did t h e  Energy E f f i c i e n c y  Ra t ing  (EER) 
no rma l ly  p l a y  a r o l e  i n  t h e  s e l e c t i o n  of 
t h e  Brand of  d i s h  washer  i n s t a l l e d ?  

Did t h e  Energy ' E f f i c i e n c y  Rat ing .  (EER) 
normal ly  p l a y  a r o l e  i n  t h e  s e l e c t i o n  of  
t h e  Model o f  d i s h  washer  i n s t a l l e d ?  

. . 

What was t h e  lowes t  Energy E f f i c i e n t  Rat ing  
(EER) o f  a l l  d i s h  washers  i n s t a l l e d ?  

a I d id  
0 Home buyer  u Subcon t r ac to r  

0 Not cons idered  
'0 Secondary c o n s i d e r a t i o n  

Primary c o n s i d e r a t i o n  
U I don' t know 

1 ] Not cons idered  
13 Secondary c o n s i d e r a t i o n  
( .7 Primary c o n s i d e r a t i o n  
0 I d o n ' t  know 

U E El? 

I don' t know 

6. Of t h e  d i s h  washers  i n s t a l l e d ,  how many < 5 .0  
f e l l  i n  each  o f  t h e  EER c a t e g o r i e s  shown? 5 .0  t o  7.5 

> 7.5 

Informat ion  n o t  a v a i l a b l e  

7. I f  p o s s i b l e ,  l i s t  t h e  Model Numbers o f  t h e  How Many Mode 1 Nu~nbe r 
d i s h  washe r s  and how many o f  each model 

' 

t h a t  were i n s t a l l e d  i n  ' t h e  homes you b u i l t  
d u r i n g  t h e  12, 'months ending  June 30, 1979. 

. . .  - -. : .- - 

r] Information not available 



CENTRAL A I R  CONDITIONERS 

. . 

Your r e s p o n s e  t o  t h e  1 9 7 9  Annua l  B u i l d e r  Opinion and ~ r a c t i ' c e  Survey i n d . i c a t e d  ' t h a t :  

were  i n s t a l l e d  i n  t h e ' h o m e s  you  b u i l t  d u r i n g  the 1 2 ' m o n t h s ' e n d i n g  J u n e  30, 1979.  . , 

. .  . 
1. Who n o r m a l l y  s e l e c t e d  t h e  Brand bf ' c e n t r a l  ' 13 I d i d  

a i r  condi  t i o n e r  i n s . t a l l e d ?  13 Home b u y e r  
. g  S u b c o n t r a c t o r  

2. Who e s t i m a t e d  t h e  r e q u i r e d ,  c a p a c i t y  o f  t h e  (1 I d i d  
c e n t r a l  a i r  c o n d i t i o n e r ?  S u b c o n t r a c t o r  

. , U 'NO o n e  d i d  
U I d o n ' t  know 

3 .  \+'ho n o & a l l y .  s e l e c t e d  t h e  Model' o f  t h e  
c e n t r a l  a i r  c o n d i t i o n e r  i n s t a l l e d ?  

4 .  Did t h e  S e a s o n a l  Energy E f f i c i e n c y  R a t i o  . 
(SEER) normal ly  play. a r o l e  i n  t h e  s e ' l e c t i o n  
of , t h e  Brand of  c e n t r a l  a i r  c o n d i t i o n e r ? ' .  . '  

.. . 

5. .Did t h e  S e a s o n a l  Energy E f f i c i e n c y  R a t i o  . 
(SEER) n o r m a l l y  p l a y  a  r o l e  i n  t h e  s e l e c t i o n  
o f  t h e  Model o f  c e n t r a l  a i r  c o n d i t i o n e r ?  

6 .  What vas t h e  l o w c a t  S c a s o n a l  Energy 
E f f i c i e n c y  R a t i o  (SEER) . o f  dl c e n t r a l  a i r  
c o n d i t i o n e r s  i n s t a l l e d ?  

7 .  O f  t h e  c e n t r a l  air c o n d i t i o n e r s  i n s t a l l e d ,  
how many f e l l  i n  e a c h  o f  t h e  S E E R  
c a t e g o r i e s  shown? 

8. I f  p o s s i b l e ,  l is t  t h e  Model' Numbers of t h e  
c e n t r a l  a i r  c o n d i t i o n e r s  and how many o f  
each model were i n s t a l l e d  i n  t h e  h;omes you 
b u i l t  i n  t h e  1 2  months e n d i n g  J u n e  30, 1979. 

n' I d i d  
U Home b u y e r  

S u b c o n t r a c t o r  

0 Not c o n s i d e r e d  
U Secondary  c o n s ' i d e r a t i o n  
13 Pr imary  c o n s i d e r a t i o n  
13 I d o n t t  know 

u Not c o n s i d e r e d  . . u Secondary c o n s i d e r a t  i o n  
U Pr imary  c o n s i d e r a t i o n .  
0 I d o n ' t  know 

SEER 

0 I don ' t know 

6 . 0 - t o  9.0 ' 

> 9.0 
. a I n f o r m a t i o n  n o t  a v a i l a b l e  

, - How k b d e l  a Number Gs_ . Net. 
. .  . 

-- c.3 , CI 
-. - - 1.1 , .  

- - 0 :-I u I n f o r m a t i o n  n o t  a v a i l a b l e  



CENTRAL HEATING SYSTEMS 

Your r e s p o n s e  t o  t h e  1979  Annua l  B u i l d e r  Opin ion  and  P r a c t i c e  Survey i n d i c a t e d  t h a t :  

w e r e  i n s t a l l e d  i n  t h e  homes y o u  b u i l t  d u r i n g  t h e  1 2  months e n d i n g  J u n e  30, 1979. 

1. Who n o r m a . 1 1 ~  s e l e c t e d  t h e  Brand of  
c e n t r a l  h e a t i n g  s y s  tern i n s t a l l e d ?  

I d i d  
Home b u y e r  
S u b c o n t r a c t o r  

2. Who n o r m a l l y  e s t i m a t e d  t h e  r e q u i r e d  0 I d i d  
c a p a c i t y  o f  t h e  c e n r r a l  h r a l h l p  system? 0 Subcontractnr u No one  d i d  n I d o n ' t  know 

3.  Who n o r m a l l y  s e l e c t e d  t h e  Model o f  t h e  
c e n t r a l  h e a t i n g  s y s t e m  i n s t a l l e d ?  

4 .  D,id t h e  Annual F u e l  U t i l i z a t i o n  
E f f i c i e n c y  (AFm) n o r m a l l y  p l a y  a r o l e  
i n  t h e  s e l e c t i o n  of t h e  Brand o f  
c e n t r a l  h e a t i n g  s y s t e m ?  

5. Did t h e  Annual F u e l  U t i l i z a t i o n  
E f f i c i e n c y  (AFUE) n o r m a l l y  p l a y  a r o l e  
in t h e  s e l e c t i o n  ' o f  t h e  Model o f  
c e n t r a l  h e a t i n g  system?- 

6.' What was t h e  --- l o w e s t  A n n u a l  . F u e l  
U t i l i z a t i o n  E f f i c i e n c y  (AFUE) o f  a l l  
c e n t r a l  h e a t i n g  s y s t e m s  i n s t a l l e d ?  

7. Of t h e  c e n t r a l  h e a t i n g  s y s t e m s  i n s t a l l e d ,  
how many f e l l  i n  e a c h  o f  t h e  AFUE 
c a t e g o r i e s  shown? 

8. I f  p o s s i b l e ,  l i s t  t h e  ~ o d e ' l  Numbers o f  
t h e  c e n t r a l  h e a t i n g  s y s t e m s  and how. many 
o f  each model w e r e  i n s t a l l e d  i n  t h e  homes 
you b u j . l t  i n  t h e  1 2  months  e n d i n g  
J u n e  30, 1979.  

\.a I d i d  
0 Home b u y e r  

, 0 S u b c o n t r a c t o r  

0 Not c o n s i d e r e d .  
U Secondary c o n s i d e r a t i o n  
0 Pr imary  c o n s i d e r a  t i o n  
0 I don '  t 'know 

0 Not cunsiclei-ed . 
0 Secondary  c o n s i d e r a t i o n  u Pr imary  cons i d e r a  t i o n  
U ? dntl'r, know 

0 I d o n ' t  know 

0 I n f o m a t i n n  not a v a i l a b l e  

How Model 
Check F u e l  Tvpe -- 

Many Number E lec .  Gas O i l  - --- - 

0 0 13 
0 I n f o r m a t i o n  n o t  a v a i l a b l e  



Your r e s p o n s e  t o  t h e  1 9 7 9  Annual  B u i l d e r  Opinion and P r a c t i c e  Survey  i n d i c a t e d  t h a t :  

were  i n s t a l l e d  i n  t h e ' h o m e s  y o u  b u i l t  d u r i n g  t h e  1 2  months e n d i n g  J u n e  30, 1979. 

1. h%o n o r m a l l y  s e l e c t e d  t h e  Brand o f  r a n g e  1.3 I d i d  
i n s t a l l e d ?  u. Hoine b u y e r  

. 'L_7 Subcon t r a c t o r  

2.  Who n o r m a l l y  s e l e c t e d  t h e  Model o f  r a n g e  
i n s t a l l e d ?  

3.  Did t h e  Energy F a c t o r  (El?) n o r m a l l y  p l a y  
a r o l e  i n  t h e  s e l e c t i o n  o f  t h e  Brand o f  
s t o v e l r a n g e  i n s t a l l e d ?  

4 .  Did t h e  Energy F a c t o r  (EP) n o r m a l l y  p l a y  
a  r o l e  i n  t h e  s e l e c t i o n  o f  th'e Pfodel o f  
s t o v e l r a n g e  i n s t a l l e d ?  

5. \?hat was t h e  l o w e s t  Energy F a c t o r  (EF) o f  
a l l  s t o v e s / r a n g e s  i n s t a l l e d ?  

.6. O f  t h e  s t o v e s l r a n g e s  i n s t a l l e d . ,  how many 
f e l l  i n  e a c h  o f  t h e  EP c a t e g o r i e s  shown? 

7. I f  p o s s i b l e ,  l i s t  t h e  Model Numbers o f  
t h e  s t o v e s / r a n g e s  and  how many o f  each  
model t h a t  were  i n s t a l l e d  i n  t h e  homes 
you b u i l t  d u r i n g  t h e  1 2  months e n d i n g  
J u n e  30. 1979. 
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Your r e s p o n s e  t o  t h e  1979 Annual Bu i lde r  Opinion and P r a c t i c e  Survey i n d i c a t e d  t h a t :  

we.re i n s , t a l l e d  i n  t h e  homes you b u i l t  du r ing  t h e  12  months ending June 30, 1979. 

1. ' hho normal ly  s e l e c t e d  t h e  Brand of 
r e f r i g e r a t o r  i n s t a l l e d ?  

2. \Tino normal ly  s e l e c t e d  t h e ,  Model 'of 
r e f r i g e r a t o r  i n s t a l l e d ?  

3. Did t h e  Energy F a c t o r  (EF) normally p l a y  
a  r o l e  i n  t h e  s e l e c t i o n  of  the  Brand of 
r e i r i g e r a  t o r  i n s t a l l e d ?  

4.  Did t h e  Energy F a c t o r  (EF) normally p l a y  
a  r o l e  i n  t he  s e l e c t i o n  of the  Model of 
r e f r i g e r a t o r  i n s t a l l e d ?  

5. \,'hat was t h e  l o w e s t .  Energy Fac tor  (EF) of 
a l l  r e f r i g e r a t o r s  i n s t a l l e d ?  

6 .  Of t h e  r e f r i g e r a t o r s  i n s t a l l e d ,  how many 
f e l l  i n  each  of  t h e  EF c a t e g o r i e s  shown? 

7 .  I f  p o s s i b l e ,  l ist  t h e  Model Numbers of  
' t h e  r e f r i g e r a t o r s  and how many o f .  each 

model t h a t  were i n s t a l l e d  i n  the  homes 
you b u i i t  d u r i n g  t h e  1'2 months ending 
J u n e  30, 1979. . ,  . . 

. . 
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Your . r e s p o n s e  t o  t h e  1979  Annual  ~ u i l d e r  o p i n i o n  and P i a c t i c e  survey i n d i c a t e d  t h a t :  

were  i n s t a l l e d  i n  t h e  homes you b u i l t  d u r i n g  t h e  1 2  months e n d i n g '  June 30, 1979. 

.................................................................................... 
, . 

1. Who normal ly  s e l e c t e d  t h e  Brand o f  13 I d i d .  
w a t e r  h e a t e r s  i n s t a l l e d ?  , n Home b u y e r  . 

. L ] S u b c o n t r a c t o r  

2. Who n o r ~ n a l l y  e s t l n a t e d  t h e  r e q u i r e d  [I I d i d  .. 
c a p a c i t y  o f  t h e  w a t e r  h e a t e r s ?  u S u b c o n t r a c t , o r  

(. , No one  d i d  
I d o n ' t  k n o i  

3. Who normal ly  s e l e c t e d  t h e  Model o f  t h e  
w a t e r  h e a t e r  i n s t a l l e d ?  

4 .  Did t h e  Energy F a c t o r  (EF) n o r m a l l y  
p l a y  a  r o l e  i n  t h e  s e l e c t i o n  o f  t h e  
Brand of  w a t e r  h e a t e r ?  

5. Did t h e  Energy F a c t o r  (EF) n o r m a l l y  
p l a y  a  r o l e  i n  t h e  s e l e c t i o n  o f  t h e  
Model o f  w a t e r  h e a t e r ?  - .  

6.  What was t h e  l o w e s t  Energy F a c t o r  (EF) 
o f  a l l  w a t e r  h e a t e r s  i n s t a l l e d ?  

7. Of the water ].lealei's , i r ~ s t a l l e d ,  how 
many f e l l  i n  each  o f  t h e  EF 
c a t e g o r i e s  shown? 

8. I f  p o s s i b l e ,  l ist t h e  Model Numbers o f  
t h e  w a t e r  h e a t e r s  and how many o f  e a c h  
model were i n s t a l l e d  i n  t h e  homes you 
b u i l t  i n  t h e  12 months e n d i n g  
J u n e  30, 1979. 
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