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A c t l o .  Solar Product.8 

f . ,  

Scta.cur 1 1-4 

1 5- - 
H e l l o ,  I ' m  from Dbloguaur ladependroc msrket rerearch 

f i rm.  We a r e  conductirrg a rucioaal nrrrny about solar  mar ly .  

I 'd lik. t o  ark you a few brief  quantlona. 

1 Do you currently ovn a horn? 

-2 (SKIP TO Qo6)  00- 

2a. DM your haow ham... a wtet butsr. t o  rupply hot uacer, f o r  b a t h ,  

a h a # n ,  dirhwauhbg md so on? 
, . .. 

7- 
-2 ( m T E  AND TALLY) -- 

P. (P YES TO Q.2a) 
A d  w b ~ t  fual d o u  that watw h e ~ t a r  use? 

-1 -- 8- - 2 - E1ectri c 
O i r  -3' 
Solar 4 

2c. If  your water h u t a t  brake dawn and had te  b e  replaced, would 7eu 
3- 

raplace i t  your self, o r  ham someone do the vark for  you? 

-1 Replace by self 

And where would you bt& the 
. necwsary parts? (DO NUT BEAD) 

-2 EmJe *.-me do work 

1 
And who rroutd you be spat  l ike ly  
to  c a l l  t o  rephem rh. broken 
vater heater? ( READ) 

-1 Plrnablag supply hotme 

large mrrchaxtdiret (Sears, ecc.) - 2 P l w h r  ' -1 Solar M e t - - 5  

bardware a tom,  ocher af0re--3 Electric Ca. -2 ~ e n d , t a l a c i m - - 6  

Ocher (rp.cify) . ,  4 . ..... . cm a. - 3 Othar (spec%f,)--7 

I I m n c h :  f f " 1" la cc 1 
4.  ' i b  loog m you avnd ywr how? (RLAD LIST) SUP to ~ o l l o v '  pottion 

l e ~ a  thn 2 years -1 13- 



. . 5 .  '&en you aoved in; vas your homo newly S u i l t ,  o r  was it ovned by someone 

also? 

newly b u i l t  - 1 owned by someone else -2 (TERMMATS 
IF 4.6 fS NOT "YESWL 

14- I 

6 *  Ate you currantly planning t o  build a new home or  :o buy a nevly coastructed 

no- -2 (TSRMINATe IF Q .5 IS XOT 
"Y!mLY BUILT" 15- 

(IIP "LESS TXAN 2 YEARSn IN Q.4 AND W W L Y  BUILTm IN Q.5 CONTINUE, OR IE' "YES" 
TO 0 -6  CgNTIYUE, -SE TERMINATE) 

4 

7. Are you the  person i n  your household who does'rnost of the  decision 
making about things l i k e  the  heating. and a i r  conditioning? 

I P 

INDEX I (IF NOT: ASK TO SPEAK TO THE PERSON WHO IS AND REPEAT "HELLO, ' I ' M  
FROM DIALOGUE , AN INDEPENDENT MARKET RESEARCH COMPANY.") 

7 
16-17 ' 

STATE We're conducting a study about s o l a r  energy and I?d l i k e  t o  ask  I 

18-19 ou t o  pa r t i c ipa te .  Its r e s u l t s  w i l l  be used i n  the  development of .- 
nergy policy. , 

REGION 

L e t  me t e l l  you how the  survey works. F i r s t ,  I ' ll ask you a few 
uestiona over the  telephone. That w i l l  take about f i v e  minutes. When 

done, 1'11 mail you some information about s o l a r  energy systeme. 
2=South is mater ia l  w i l l  a lgo  include a questionnaire. We ask  you t o  read 

the  mater ia l  tha t  is s e n t  and t o  discus. i t  with your family. 
4=Wes t - - - - - - -  en, we'd l i k e  you t o  complete the  quest ionnaire a d  re tu rn  i t  i n  a 

repaid re tu rn  envelope. 
These are 
variables I ' l l  c a l l  you back again,  i n  about a week, t o  answer any questiona 
added to ou mey have about t h e  quest ionnaire.  
screener . u Our study is baaed on only 1500 reepondenta nationwide, and i t ' s  

e ry  l . a ~ ~ o r t a n t  t h a t  we ge t  a representative sample of householde. In  
add i t l cn ,  m o t  people who have already completed the  survey have found 
i t  t o  be both i n t e r e a t i n g  and informative.' For t h e  rsaaancl I 'd  reallv 
l i k e  you t o  agree t o  taka par t .  Are them agp quaatitma t h a t  you might 
have about the study? W i l l  you p a r t i c i p a t e ?  

C 

"0- (GO TO DEWGRAPHICS 
AND TtRMINATE) 



Terrific! Let me first get your name and address so that I can 
mail out the package of information. 

1 

. . RESPONDENT #: 

Name (PRINT CLEARLY! 

SOMEONE HAS TO 
Address COPY THIS OVER! ) 

City State Zip 

t Telephone number ( 1 

You w i l l  be receiving the  information about solar energy equipbent i n  a week o r  so. 
I We'd l i k e  you to read the material,  and to discuss it w i t h  your family i f  you think 

t h a t  would be appropriate. Enclosed with the l i t e r a t u r e  w i l l  be some questions 
about the information presented, We would l i k e  you t o  complete the questionnaire 
and re turn  it t o  us i n  the  postage paid re turn envelope t h a t  w i l l  accompany it. 

t I w i l l  be ca l l ing  you back i n  a few day-s t o  answer spec i f ic  questions you might have 
about the survey. Tf you don ' t  have any questions, and can complete and m a i l  the 
s w e y  before I ca l l  again, please do so. 

I When would be a good t i m e  t o  c a l l  you next week? OUR A M . .  I I TIMB : 
PM 

DATE : 

(THEIR TIME: AM. I'M)' r- - 
INTERVIEWER NAME : 

I DATE OF' IN'lTRVIEW: TIME START: TIME END: 
. . I 

J 

(IF NECESSARY:) Of course, any information you.vill~provfde will be 
combined with all the other responses and will be,used for statistical 
analysis only. Your participation will be completely confidential a d  
your name will never be associated with this survey in any way. 

Now, Mr./Ms. , let me ask you the 
first set of questions. To start with, . . . . . 

(STAPLE TO COP4PLEITEP SURVEY FORM) 



In t roductory  Telephone Survey 

1. P r i o r  t o  t h i s  survey, had you seen o r  heard anything about t h e  use of s o l a r  %, 
energy equipment f o r  home o r  water heat ing?  

no -2 (SKIP TO Q.15) -.-- 6- 

2. I n  your area ,  can you cur ren t ly  buy s o l a r  energy systems fo r :  (READ LIST) 

yes 
not s u r e  

hea t ing  your home -1 -2 - - -3 7- 
providing e l e c t r i c i t y  f o r  your home -1 -3 -* - 8- - .  
hea t ing  water -1 - 2 -3 9- - - 
air  condi t i ~ n i n ~ . . . ~ o u r  home - 1 - 2 -3 10- I . . - - 

. . 

38. Have you heard of any kinds of government sponsored f.inancia1 ' i n c e n t i v e s  t o  

'home owners who i n s t a l l  s o l a r  energy equipment? 

yt?s -1 no -2 (SKIP TO Q. 4) uncer ta in  -3 (SKIP TO 4.4) 11- 

3b. Do you know what kinds of forms any of these  incent ives  take?. . 
(DO NOT READ LIST) 

(DON'T KNOW - 
WR'it'rE IN "9") 

(DON'T KNOW - 
mxm 1 ~ ; " g g ~ )  

what percent  of the  t c t a l  
cos t  of a s o l a r  energy syst@m f e d e r a l ,  o r  < 13-1 would t h a t  r eba te  pay? 

-x?=T5 
- tax  r eba te  - is t h a t  

what percent  of the  t o t a l  

s t a t e  -cos t  of a s o l a r  energy system - 
16-1 would t h a t  r eba te  pay? 

' 17 -18  

4 what i n t e r e s t  r a t e ?  $ 

f e d e r a l ,  o r  
-low-interes t --Em -2Fz1 

loan - is  t h a t  
s t a t e  -what i n t e r e s t  r a t e ?  

22-1 



what percent  of t h e  t o t a l  
- c o s t  of a s o l a r  energy s y ~ t e m  f e d e r a l ,  o r  < 25-1 would t h a t  payment cover? 

-lump sum payment 26-2 7 
o r  g ran t  (outside 
of t a x  system) - what percent  of t h e  t o t a l  
is  t h a t  

4 c o s t  of a s o l a r  energy system s t a t e  
28-1 would t h a t  payment cover? - 

29-30 

- decreased f u e l  p r i c e s  

- o t h e r  (p lease  speci fy)  

32-1 
: .- none mentioned 

. . 

4. Other than i n  a p i c t u r e ,  have you ever  eeen a home equipped wi th  solar 

I c o l l e c t o r s  o r  s o l a r  panels? 

Yes -1 "0 -2 no t  s u r e  --g 34- 

5 .  DO you know anyone who is now using s o l a r  energy f o r  ,home o r  water  heat lng? - . . 

yes---1 no . - 2  no t  s u r e  -3 35- 

6 .  Have you .ac tua l ly  gone looking fo r in fo rmat ionabou t  s o l a r  home o r  water 
. . 

heat ing  equipment from a s o l a r  equipment menufacturer o r  dea le r ,  a bu i lde r  

o r  an a r c h i t e c t ?  

-1 Yes-. "0- -2 (SKIP TO Q.8) 

. 

* 7. For what kinds of s o l a r  energy syeteme have pou looked for inPomat ion?  

water heat ing  37-1. 

space and water hea t ing-  - 38-1 

heat pump ---- 39-1 

otlrer (SPIZCIPY) 40-1 



8. 'Are you l i k e l y  o r  un l ike ly  ' t o  have a s o l a r  hose o r  v a t e r  hea t ing  system 

irurhlled in y&r home ia tbe next year?  (AS NECESSARY): Is t h a t  wry 

l i k e l y / u n l i k e l y  o r  somewhat l i k e l y / u n l i k e l y ?  And how about wi th in  the  

next  5 years? (AS NECESSARY): Is t h a t  very l i k e l y / u n l i k e l y  o r  somewhat 

l i k e l y / u n l i k e l y ?  3 
next  yea r  next 5 years  - 

very l i k e l y  - 1 - 1 

somewhat l i k e l y  -2 - 2 

unsure - 3  -3  

somewhat un l ike ly  

very un l ike ly  

9 .  I f  you were t o  cons ider  i n s t a l l i n g  a s o l a r  energy system would you be 
i n t e r e s t e d  o r  n o t  i n t e r e s t e d  i n  rece$vi.ng information about ? 

(READ TOPICS FROM BELOW, ONE AT A TIME) Would you be not a t  a l l  

i n t e r e s t e d ,  s l i g h t l y  i n t e r e s t e d ,  moderately i n t e r e s t e d ,  very i n t e r e s t e d ?  

.lV C - S l i g h t l y  Moderately Very 
I n t e r e s t e d  I n t e r e s t e d  I n t e r e s t e d  In te res ted  

c o s t  and savings  - 1 - - 2 -3 -4  43- - 
. how system works -1 - - 2 -3 -4  44- - 

-1 names of manufacturers - 2 -3 -4 45- 

me 'Odd you .pn a with eL. o u t e n m t  " I  wdetsund tb. f tunc ld  

m r i b s  of aolar eperw rprt.mrn, (AS NEfXSM): muld that ha strongly 

agree o r  dlsagne or  moderately ~ e e / d i e a g r e e ?  - 
s t raPgly  agree --1 

moderately ag ree .  -02 

unsure - -3 

umdarately d isagree  -.4 

r t roag ly  d f ~ s r e e  - -5 

11* And vorrfd yma qcrm or diwma r l t h  t h  etat-t Y rmb.rcstand bar 

solar anat* sptana  warken (A8 -IWQt88AXT) Would that ba r t t o a g l y  



D o  you b e l i . ~ .  tht pu - o r  emmet currrotly obCdzr .nd -1. 

so la r  energy equipment f o r  homo uee? (AS HEQ!StWtT) : Io tha t  da f i a i t s l y  can/ 

cannot o r  probably cah/canaot? 

definitely can - -1 

probably can - - 2 

w u r e  - - 3 

probably can not - -4 

def in i te ly  can not - -5 

Do you believe that <you can o r  cannot current ly .obtain  so l a r  energy equipment 

tha t  makas seameter home use? (AS MECltSSART): Is tha t  de f in i t e ly  

can/cannot o r  probably caa/cazmot? 

dbf ini te ly  can ' .. 
- 1 - 

probably can 

uxunare 

probably can not 

& f L J t e l y  can 

so- 

Do you believe tha t  aolar ersargy equipment.wil1 o r  w i l l  aot be widely d. 

by homeowwra in  your area v l t h ln  the next f i ve  year.? ' (AS IIIICSGSARY) : Is 
that  def in i te ly  will /ori l l  not or probably will/orfll not? 

def in i te ly  w i l l  - - 1 .. 

probably w t l l  - - 2 

urrsure -3 - 
probably -will not - -4 

d.firPitaly all not - -5 



4 

In order to be certain that we are intentiewing 
a cross aection of people, I would like to ask you 
a few a ta t i s t i ca l  questions before we taminate. 

t 
L 

1s. Finally, I would lfh to gat a l i t t l e  mote tnformatlon about you and your 

household for'claeslfication purposes. Please t e l l   me^ into which of tha 

follow3118 4 0  groups you fa l l?  (READ LIST) 

uader25 . - -1 

25 - 34 -2 - .  

35 - 44 . -3 -. 
. . 45 - 54 - -4 

over 55 -5 - 
(M) NOT RKAD) ref used -0 - 

116- What was tb ht-t 1-1 of echooling campleted by the head of your 

houeehold? U& it i (BEAD LIST) 

Cram~rar achool, -1 - 
High achool, -2 - 
~ o i l e g a  or - 3 - 
Post-greduate mrk or degree -4 - 

17* Includine po~lroelf, Bow man7 w l e  live in your home? 

18. Rou many ate: (WUD)  



19. Haw many member8 of your household, including youtmelf, work outeida ,tha 

home f o r  30 hours o r  more per  week? 

20. Final ly ,  i t  would help us  a g rea t  d e a l  i n  our s t a t l a t i c a l  .aa&ysis  i f  we 

could get  some idea about your incoma level .  Wae your t o t a l  household income 

f o r  l a s t  year,  before taxes,  unde 

Would t h a t  be under o r  

I 

under over under over 

( D O N 0 T . W )  Refused, . a  

2l. (RECORD SEX: ) Male -1 - -.. - 

Once again, thank you f o r  agreeing t o  p a r t i c i p a t e  i n  t h i s  study. 1'11 

g e t . t h e  mater ia l  i n  the  mail today a d  you should have i t  soon. I'll t a l k  t o  

vou a s a h  on (TIME AGREED UPON). weight  for ecreener 
6 3 7 0 f i 2 7 3  

weight for main . I 

(STAPLE 10 S'=B(B mmmI&) 75 2 
I 
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Existing Homes Segment 



763 Massachusetts in venue 
Cambridge. Massachusetts 02139 

, . 
Dear Study Participant: 

In this booklet you will find information about solar water heating 
systems. The description of the system is followed by a series of questions 
which relate to that particular description. The final section contains 
questions of a more general nature. Some of the questions here ask for in- 
formation about yourhousehold energy usage. If you can, please use your 
records to answer these questions as accurately as possible. If you are 
unable to determine these answers exactly, please make an estimate. Other 
questionscallfor you to guess about the future, or ask for your opinions. 
On these kinds of questions there are no right or wrong answers, so just 
try to respond in a way that reflects your beliefs as accurately as possible. 

We will be calling you back in a few days to answer specific questions 
you might have about the survey. The time agreed upon is 
If, in the meantime,you have any questions about any of this material, please 
call us collect at Dialogue (617-661-9797) and we will try to help. If you 
don't have any questions, and can complete the survey before we call again, 
please do so. 

I Thank you very much for pour help! I 
Sincerely, 

d* 

Paul E. John 7 ton 
Vice President 

Operations Research /Management Sc~ence 



SOLAK DOMES'IIC WATER HEATING SYSTEM FOR 

CALIFORNIA HOMES 

A t y p i c a l  s o l . a r  domes t i c  w a t e r  h e a t i n g  sys tem i s ' composed  of  a  

c o l l e c t o r ,  a  h o t  w a t e r  s t o r a g e  t a n k ,  and t h e  p i p i n g  t h a t  c o n n e c t s  them. 

The r a d i a t i o n  o f . t h e  sun h e a t s  t h e  w a t e r  as i t  p a s s e s  t h r o u g h . t h e  

c o l l e c t o r .  From t h e  c o l l e c t o r  t h e  w a r m  w a t e r  f l o w s  d i r e c t l y  i n t o  a 

s t o r a g e  t ank .  The t a n k  would be i n  t h e  basement ,  o r  underground;  i t  

would  b e  a s t a n d a r d  s i z e  ( a b o u t  80-90 g a l l o n s ) ,  o f  a  t y p e  r e a d i l y  

a v a i l a b l e .  C o n t r o l s  keep  t h e  w a t e r  c i r c u l a t i n g  t h r o u g h  t h e  c o l l e c t o r  a s  

l o n g  as t h e  sun  r a i s e s  t h e  t e m p e r a t u r e  of  t h e  wa te r .  I n  g e n e r a l ,  t h i s  

means t h a t  a s  l o n g  as t h e  sun  i s  o u t ,  t h e  w a t e r  w i l l  c o n t i n u e  t o  

. .  - 
c i r c u l a t e .  A t  n i g h t ,  o r  when t h e  wea the r  i s  c o l d  o r  c l o u d y ,  t h e  w a t e r  

remains  i n  t h e  tank.  

A s o l a r  sys tem c a n n o t ,  by i t s e l f ,  p r o v i d e  enough e n e r g y  t o . m e e t  a l l  

t h e  h o t  w a t e r  needs  of a n  a v e r a g e ' f a m i l y  o f  f o u r .  I n  C a l i f o r n i a ,  sys tem 

m a n u f a c t u r e r s  and d e a l e r s  s a y  t h a t  t h e  s y s t e m  w i l l  s u p p l y  between 60 and 
, . 

1 80 p e r c e n t o f  t h o s e  needs.  Any a d d i t i o n a l  w a t e r  h e a t i n g  t h a t  is  

r e q u i r e d  i s  p rov ided  a u t o m a t i c a l l y  by a  c o n v e n t i o n a l  backup sys tem u s i n g  

o i l ,  g a s ,  o r  e l e c t r i c i t y .  

Most f a m i l i e s  would need t h r e e  s o l a r  c o l l e c t o r s  t o  t r a p  t h e  s u n ' s  . 

h e a t .  These  c o l l e c t o r s  a r e  a  l i t t l e  b i g g e r  t h a n  a n  a v e r a g e  door .  They 

a r e  made of a  p i e c e  of. m e t a l  p a i n t e d , b l a c k ,  covered  wi th ,  g l a s s  and 

mqunted i n  a wooden o r  m e t a l  frame. C o l l e c t o r s  may be  mounted on your 

roof  i f  you have a  roof  t h a t  f a c e s  s o u t h ,  o r  i n s t a l l e d  i n  your  ya rd .  

A s o l a r  domes t i c  w a t e r  h e a t i n g  sys tem comes w i t h  a  5-year  
. . 

m a n u f a c t u r e r ' s  war ran ty .  The sys tem h a s  a n  e x p e c t e d  l i f e  o f  15 y e a r s ,  

which is comparable  t o  t h e  expec ted  l i f e  of t h e  roof of  your  home. 

A dlngram n P  a t y p i c a l  RyHtem i n  an thc. next  l ) r t R s ' ,  





F i n a n c i a l  I n f o r m a t i o n  

PRICE: The m s s : p r i c e  o f  a  s o l a r  w a t e r  h e a t i n g  s y s t e m  would be a b o u t  
$2300. f o r  a f a m i l y  o f  f o u r  w i t h  a v e r a g e  h o t  w a t e r  needs .  These  numbers 
i n c l u d e  materials and i n s t a l l a t i o n .  However, b o t h  t h e  f e d e r a l  government 
and t h e  s ta te  of  C a l i f o r n i a  o f f e r  r e f u n d s ,  p a i d  t o  you as a lump sum 
s u b t r a c t e d  from your  income t a x e s .  The a c t u a l  c o s t  t o  you would t h u s  be 
lower  t h a n  t h e  g r o s s  p r i c e .  

Gross  P r i c e  $2300 

(minus)  'Tax Rebate  1265 

A c t u a l  P r i c e  $1035 

. . 

SAVINGS: The s o l a r  w a t e r  h e a t e r  w i l l  b e g i n  t o  s a v e  you money a s  soon a s  
i t  is i n s t a l l e d .  However, t h e  s a v i n g s  w i l l  grow because  w h i l e  t h e  c o s t  
of  a l t e r n a t i v e  f u e l s  w i l l  i n c r e a s e ,  t h e  s u n  remains  f r e e .  The amount 
t h a t  t h e  a v e r a g e  homeowner would s a v e  i n  lower  e n e r g y  c o s t s  d u r i n g  t h e  
f i r s t  y e a r  of  h e a t i n g  w a t e r  w i t h  s o l a r  e n e r g y  v a r i e s  depend ing  on what 
f u e l  is now b e i n g  used t o  h e a t  w a t e r  ( s e e  below).  The f i g u r e s  shown 
accoun t  f o r  a n n u a l  sys tem maintenance and upkeep expenses .  

Over t h e  p a s t  10 y e a r s ,  o v e r a l l  e n e r g y  c o s t s  have i n c r e a s e d  a t  a  
r a t e  o f  12% p e r  y e a r .  R a t e s  o f  i n c r e a s e  f o r  i n d i v i d u a l  f u e l s  v a r i e d  
somewhat f rom t h e  o v e r a l l  r a t e  o f  i n c r e a s e .  The most l i k e l y  p r o j e c t i o n s  
would have t h e  r a t e s  of i n c r e a s e  o v e r  t h e  n e x t  y e a r s  be  a b o u t  t h e  same 
a s  o v e r  t h e  l a s t  10 y e a r s ,  a s  shown i n  t h e  accompanying t a b l e .  Under 
t h i s  a s s u m p t i o n ,  t h e  number of y e a r s  i t  w i l l  t a k e  f o r  t o t a l  s a v i n g s  t o  
add up t o  more t h a n  t h e  o r i g i n a l  c o s t  of  t h e  sys tem (payback)  h a s  been 
c a l c u l a t e d  and i s  a l s o  shown i n  t h e  t a b l e .  

S o l a r  Water H e a t i n g  S a v i n g s  by F u e l  C u r r e n t l y  Used 

O i  1 - E l e c t r i c i t y  

R a t e  o f  F u e l  P r i c e  I n c r e a s e  

P a s t  10 y e a r s  
P r o j e c t e d  

~ s t i m a t e d  S a v i n g s  

F i r s t  y e a r  
F i f t h  y e a r  

Years t o  Payback 

The f i g u r e s  shown t a k e  i n t o  a c c o u n t :  

1 )  energy  used t o  run t h e  s o l a r  w a t e r  h e a t e r ' s  pumps, and 
2 )  a n n u a l  maintenance and upkeep e x p e n s e s ,  e s t i m a t e d  a t  

S:?5/vc.ar.  
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~ u e s t i o n i  About S o ~ a ,  Wate:: S e a t i n g  Systems 

1. P l e a s e  p l ace  a  check next  t o  t h e  primary f u e l  t h a t  you use  f o r  
h e a t i n g  water ( f o r  b a t h s ,  showers,  dishwashing,  e t c . )  i n  your home. 
Check only  one: 

n a t u r a l  , ga s  01 1 
e l e c t r i c i t y  o t h e r  . . 

( p l e a s e  s p e c i f y )  

2. I f  t h e  water  h e a t e r  you a r e  now u s i n g  were t o  break ,  how much would 
you expec t  t o  have t o  pay t o  r e p l a c e  i t  w i t h  a  40-50 g a l l o n  tank?  
( i n c l u d i n g  i n s t a l l a t i o n )  Check o n l y  one: 

under $200 $500 - 600 
$2UO - 300 $600 - 700 
$300 - '400 S700 - 800 . . 

over  

3. Have you e v e r  s e r i o u s l y  cons idered  an  a l t e r n a t i v e  system f o r  
h e a t i n g  your wa te r?  

4. Using the  f u e l  i n d i c a t e d  i n  Ques t ion  1 ,  approximately how much d i d  
you spend f o r  water  h e a t i n g ' l a s t  year?  I f  you do not  know 
approximate ly ,  p l ea se  guess.  How much do you expec t  t o  pay f o r  
water  hea t ing  next  yea r?  How much do you t h i n k  you w i l l  have t o  
pay f i v e  y e a r s  from now ( i n  1985)? 

l a s t  year  $ next yea r  $ i n  1985 $ . 
(guess  (guess  

5. The average  p r i c e ,  i nc lud ing  i n s t a l l a t i o n ,  of a  s o l a r  water  h e a t i n g  
system, a s  desc r ibed  he re ,  would be about  $2300. Th i s  f i g u r e  i s  
for a n  avcragc  family of four w i r h  ave rage  hot water  needs.  Your 
f a m i l y ' s  needs may be more o r  l e s s  t han  t h e  average ,  s o  you might 
need a  l a r g e r  o r  sma l l e r  system. Taking i n t o  c o n s i d e r a t i o n  your 
f a m i l y ' s  ho t  water  needs and what you know about  both s o l a r  energy 
system p r i c e s  and government i n c e n t i v e s ,  how much would you expec t  
such  a  system would c o s t  you, i f  you were t o  buy one? C i r c l e  t h e  - 
l e t t e r  over  t h e  column t h a t  i s  c l o s e s t  t o  t h i s  f i g u r e .  

A B C D E 
Gross P r i c e  $1600 $1900 $2300 $2600 $2900 

  inu us) Tax Rebate 880 - 1045 - 1265 1430 1595 - 
Actua l  P r i c e  $ 720 $ 855 $1035 $1 170 $1305 

6. I f  you were t o  i n s t a l l  a  s o l a r  water  h e a t i n g  system i n  your home 
how much l e s s  would you spend on hot  water  t h i s  yea r  than  you - - - 

would spend us ing  another  system? 

under $50 $201 - 250 
$251 - -300 
$301 - 350 --- 
over  $350 -- 



- - - 
. . 

I 

i Please  copy your "Actual P r i ce"  from Quest ion 5 h e r e :  

I Th i s  is  your BASE PRICE $ BASE PRICE 

P l e a s e  copy your s av ings  e s t i m a t e  from Quest ion 6 here :  
$ - 

This  i s  your BASE SAVINGS BASE SAVINGS 

& r?. look  a t  your BASE PRICE and BASE SAVINGS. 
above. Thinking about  your base f i g u r e s ,  how 
l i k e l y  would you be t o  buy a  s o l a r  water  heat'ing 
system f o r  your home i n  t h e  next  y e a r ?  P l e a s e  --- 
check t h e  a p p r o p r i a t e  space:  

7b.   he d e s c r i p t i o n  of a  s o l a r  water  h e a t e r  s a y s  t h a t  
a  system u s u a l l y  comes w i t h  a  5-year warranty.  
Suppose now t h a t  t h e  warran ty  5 i nc reased  t o  
cover  t h e  system f o r  1 5  y e a r s  (with t h e  same BASE - 
P R I C E ,  and SAVINGS). How l i k e l y  would you be t o  
buy a  system i n  t h e  next  y e a r ,  i f  you could g e t  --- 
t h i s  longer  warranty? P l e a s e  check t h e  a p p r o p r i a t e  

.L 
space:  

P r i c e s  f o r  s o l a r  water  h e a t i n g  systems may go 
down. Keeping your BASE SAVINGS (from above) 
i n  mind, suppose you could buy a  system f o r  25% 
less than your BASE PRICE. (The new p r i c e  of t h e  
system would then  be 314 of your BASE PRICE.) 
HOW l i k e l y  would you be t o  buy a  system -- i n  t h e  
next  year? P l e a s e  check t h e  a p p r o p r i a t e  space:  - . 

7d. Again u s ing  your BASE SAVINGS from above, 
suppose t h a t  you could buy a  system f o r  ha l f  
of your BASE PRICE. How l i k e l y  would you be t o  
buy a  system i n  t h e  next  y e a r ?  P l e a s e  check t h e  --- 
appr0pri .a te space  : 

7e. Fuel p r i c e s  may r i s e  f a s t e r  than  we now expec t .  
Go back t o  your BASE PRICE from above, b u t  now 
suppose t h a t  your s av ings  a r e  50% more than -- 
your e s t ima ted  BASE SAVINGS. How l i k e l y  would 
you be t o  buy a  system i n  t h e  next  y e a r ,  i f  you --- 

- could g e t  t h e s e  increased  sav ings?  P l e a s e  check 
the  a p p r o p r i a t e  space:  

Certain, practically certain (99 in 100) - 
Almost aura (9 in 10) - 
Very probable (8 in 10) 
Probable (7 in 10) 

- - 
Good poesibility (6 in 10) - 
Fairly good poeeibility (5 in 10) - 
Fair possibility (4 in 10) - 
Some poesibility (3 in 10) - 
Slight possibility (2 in 10) - 
Very slight poaeibility (1 in 10) 
No chance, almoet no ctunce (0 in 10) 

. .  . 

Certain, practically certain (99 in 100) - 
Almost sure (9 in 10) 
Very probable (8 in 10) - 
Probable (7 in 10) 
Good possibility (6 in 10) 

- 
- 

Fairly good possibility (5 in 10) - 
Fair possibility (4 in 10) - 
Some possibility (3 in 10) - 
Slight possibility ( 2  in 10) - 
Very slight possibility (1 in 10) 
No chance, almost no chance (0 in 10) - 

Certain, practically certain (99 in 100) - 
Almost sure (9 in 10) - 
Very probable (8 in 10) - 
Probable (7 in 10) - 
Good possibiltty (6 in 10) 
Fairly good possibility (5 in 10) ; ' 

- 
- 

Fair possibility (4 in 10) - 
Some possibility (3 in 10) - 
Slight possibility (2 in 10) - 
Very slight possibility (1 in 10) - 
No chance, almost no chance (0 in 10) - 

Certain, practically certain (99 in 100) - 
Almoet sure (9 in 10) - 
Very probable (8 in 10) - 
Probable (7 in 10) - 
Good possibility (6 in 10) 
Fairly good possibility (5 in 10) L 

Fair possibility, (4 in 10) - 
Some poseibility (3 in 10) - 
Slight possibility (2 in 10) - 
Very slight possibility (1 in 10) . 
No chance, almost no chance (0 in 10) 

Certain, practically certain (99 i n  100) - 
Almost sure (9 in 10) - 
Very probable (8 in 10) - 
Probable (7 in 10) 
Good possibility (6 in 10) 
Fairly good possibility (5 in 10) - 
Fair possibility (4 in 10) 
Some possibility (3 in 10) . - 
Slight possibility (2 in 10) - 
Very slight possibility (1 in 10) 
No chance, almost no chance (0 in 10) 



8. Lf yot.1 were to P I I T ( : ~ R H C  a s o 1 . a ~  water h e a t i n g  system, how would you be 
moet l i k e l y  t o  pay f o r  i t ?  (Check one space)  

Pe r sona l  sav ings  
Bank l o a n  
Other  ( p l e a s e  s p e c i f y )  

9.  . I f  you were t o  purchase  a s o l a r  water  h e a t i n g  system, which of t h e  
. fo l l owing  would you p r e f e r  t o  purchase i t  from? (Check on ly  one) 

A s p e c i a l i z e d  s o l a r  
system d i s t r i b u t o r l i n s t a l l e r  -- 

Your plumber 

Your b u i l d e r  

Your electric o r . g a s  company - 
Your o i l  d e a l e r  

A l a r g e  r e t a i l  department 
s t o r e  ( f o r  example, Sea r s )  

Other  ( p l e a s e  s p e c i f y )  

10. \ /ha t  f u e l ,  i f  nnv, do vou use t o  hea t  t h c  l i v i n e  m a c e  i n  vour home? . . ... . 
(If more t han  one, p l e a s e  check t h e  one' t h a t  i s  pr imary sbu tce  - 
of  energy.) 

e l e c t r i c i t y  o t h e r  ( p l e a s e  s p e c i f y )  
n a t u r a l  g a s  
o i l  
wood none 



General Q u e s t i o n s  

P l ea se  answer t he  fo l lowing  ques t i ons  concerning t h e  use of s o l a r  energy 
equipment i n  gene ra l .  

1. Do.vou b e l i e v e  t h a t  you can c u r r e n t l y  o b t a i n  r e l i a b l e  and dependable .- 

s o l a r  energy equipment f o r  home use?  

D e f i n i t e l y  can - 
Probably can - 
Unsure - 
Probably can n o t  . . 

D e f i n i t e l y  can n o t  - 

2 .  Do you b e l i e v e  t h a t  you can c u r r e n t l y  o b t a i n  s o l a r  energy equipment 
t h a t  makes economic sense  f o r  home use?  

D e f i n i t e l y  can - 
Probably can - 
Unsure - 
Probably can n o t  - 
D e f i n i t e l y  can no t  - 

3 .  , Do you b e l i e v e  t h a t  s o l a r  energy equipment w i l l . b e  .- widely used by 
lromeowners i n  your a r e a  w i t h i n  t h e  nex t  f i v e  yea r s?  

D e f i n i t e l y  w i l l  - 
Probably w i l l  - 
Unsure - 
Probably w i l l  n o t  - 
D e f i n i t e l y  w i l l  no t  - 

4 .  Please  i n d i c a t e ,  by c i r c l i n g  a  number on the  s ' ca le ,  how s t r o n g l y  you 
. . ag ree  o r  d i s a g r e e  wi th  each of t he  fo l lowina  s t a t emen t s :  

Ne i the r  b 
Strongly  ag ree  nor  S t rong ly  

ag ree  Agree d i s a g r e e  Disagree d i s a g r e e  . I understand the  f i n a n c i a l  
merits of s o l a r  energy s y s t c n s .  1 2 3 4 

. . 
5 

b. , I  unde-stand h ~ w  s o l a r  energy 
syotens work. 1 2 3 4 5 

. ' So la r  energy systems can provide 
a l o t  of p r o t e c t i o n  from f u t u r e  1 2 3 4 5 

cnergv sho r t ages .  
. , 

2 3 



N e i t h e r  
S t  rc3nKl y :ly,ree nor  S t  rnng ly  

. . E- & y e  d..!_s_%.r e e_ !_>_Iz~l. EX _d_is~8.zzee 

d .  A s o 1 , i i r w a t e r  hea t in ) ;  sys tem 
would g r e a t l y  i n c r e a s e  t h e  r e s a l e  1 2 3 4 5 
v a l u e  of my home. 

e .  I f  a  s o l a r  ene rgy  sys tem t h a t  I 
i n s t a l l e d  f a i l e d  and needed major  
r e p a i r s  o r  r e p l a c e m e n t ,  i t  cou ld  1 2 3 4 5 
mean a f i n a n c i a 1 . d i s a s t e r  f o r  my 
f .amily . 

f .  S o l a r  c o l l e c t o r s  would be  v e r y  1 2 3 .  4 5 ' 

u n a t t r a c t i v e  on my house .  

g. I t  would b e  v e r y  e a s y  t o  o b t a i n  
f i n a n c i n g  f o r  a  s o l a r  e n e r g y  1 2 3 4 5 
sys tem.  

I f  a  s o l a r  e n e r g y  sys tem t h a t  I 
i n s t a l l e d  gave l e s s  s a v i n g s  t h a n  
I had e x p e c t e d ,  i t  c o u l d  mean a  

1 

f i n a n c i a l  d i s a s t e r  f o r  my f a m i l y .  

S o l a r  equipment would p r o t e c t  me 
from i n c r e a s i n g  energy  c o s t s .  

I would v o t e  f o r  zon ing  r e s t r i c t i o n s  
t o  ban s o l a r  c o l l e c t o r s  from t h e  1 
f r o n t  of h o u s e s  i n  my ne ighborhood . .  

> l a n u f a c t u r e r s  of  s o l a r  sys tems a r e  
m o s t l y  l i t t l e  companies  t h a t  a r e  
h e r e  today and w i l l  p r o b a b l y  be  

1 

guile L u ~ I ~ ~ S O W .  

So la r  enerpy  e n ~ ~ i n r ? r ? n t  w i l l  p r o t l ~ ~ c . : ,  1. 
maintenance mip.htmares f o r  m e .  

I viould admire  a  n e i p h b o r  1 
who i n s t a . l l e d  s o l a r  equipment.  

A p o l i t i c a l  c a n d i d a t e  who 
s u p p o r t s  s o l a r  is  p r o g r e s s i v e .  1 

' J ' cchnological  aclvar~ces w i l .  l soon 
make c u r r e n t l y  a v a i l a b l e  s o l a r  1 
equ-ipment o u t d a t e d .  

A s o l a r  v a t c r  h e a t i n g  systcrn 
n i o h t  save nc money i n  t h c  l o n e  
rrln, h u t  t h e  i n i t i a l  c o o t  is  j u s t  

1 

too h i g h  for me to c o n s i d e r  buy ing  . 
one. 

I f  more peop le  were  aware o f  t h e  
i n f o r m a t i o n  shown i n  t h i s  q u e s t i o n -  

1 
n a i r e ,  more o f  them would buy s o l a r  
energy s y s  tems . 



5 *  Please check the one space in each row that best indicates how interested 
you would be in more .information about each of the items 1ist.d.- 

Not - Slightlv Moderate9 - Very 
Interested Interested Interested Interested _ _  

cost and sa.vings -- -- -- 
liol,l system works - -- 
names of manufacturers -. -- 

6 *  Do vou intend to look for additional information about solar energy 
systems within the next two or three months? --- --- 

Yes No . (If "NO", please. 
skip to 0.8) 

About what kinds of solar energy systems will you look for information? 

solar water heating -"- 

solar-assisted heat pump 

solar home heating - .  

other (please specify) 

8. How likely are you to have a solar home or water heating system 
installed in your home within the next year? Within the next 
5 years? 

within within 
the next year the next 5 years 

Very likely 

Somewhat likely 

Unsure -- 
Somewhat unlikely 

.Very unlikley 

9. Which of the following categories best describes your family's 
composition? (PLEASE CHECK ONLY ONE SPACE) 

No (zero) children living at home -- 
[youngest under age 6 

Children living at home youngest age 6 - 12 } \ youngest age 13 or over 



10. ~ ~ ~ r o x i m a t e l y  how much docs a  g a l l o n  of unleaded,  r e g u l a r  g a s o l i n e  c o s t  
i n  your a r e a ?  

$1.10 o r  less $1.25 4 
$1.15 $1.30 

$1.20 $1.35 o r  more 

11.. How much do you t h i n k  a  g a l l o n  of  unleaded,  r e g u l a r  g a s o l i n e  w i l l  c o s t  
f i v e  yea r s  from now ( i n  1985)? 

12. Which of t h e  fo l lowing  products  have you bought f o r  your own o r  your 
f ami ly ' s  u se?  

microwave oven wa te rbed  

shower massage q u a r t z  room h e a t e r  

home t ab l e - top  computer water  p i k  

v ideo  tape p l a y e r / r e c d r d e r  d i g i t a l  watch . . 

food p roces so r  wh i r lpoo l  ba th ,  spa o r  h o t  t u b  

none o f  t h e  above 

Thank you ve ry  much f o r  your he lp!  . P l e a s e  p l a c e  your completed 
q u e s t i o n n a i r e  i n  t h e  pos tage  pa id  r e t u r n  envelope and ma i l  i t  back t o  
u s  a t  your e a r l i e s t  convenience. 

I f  you would be i n t e r e s t e d  i n  t h e  r e s u l t s  of t h i s  s t udy ,  j u s t  w r i t e  
your name and a d d r e s s  i n  t h e  space below and w e  w i l l  be happy t o  send 
them t o  you when they  a r e  a v a i l a b l e .  

Name 

S t r e e t  

c i t y  S t a t e  Z i p  



Short Undeterministic 



F i n a n c i a l  1.1f ormation 

PRICE: The g r o s s  p r i c e  of a  s o l a r  domest ic  water h e a t i n g  system would 
be between $1600 and $2900, o r  about  $2300 f o r  a  fami ly  of f o u r  w i th  
average  h o t  water  needs.  These numbers i nc lude  m a t e r i a l s  and i n s t a l -  
l a t i o n .  However, both t h e  f e d e r a l  government and t h e  s t a t e  of C a l i f o r n i a  
o f f e r  r e funds ,  paid t o  you a s  a lump sum s u b t r a c t e d  from your income 
t axes .  The a c t u a l  c o s t  t o  you would t hus  be much lower than t h e  g r o s s  
p r i c e .  For a n  average  system t h e  f i g u r e s  would be: 

Low Average High 
Es t imate  Es t ima te  Es t imate  

Gross P r i c e  

(minus) Tax Rebate 

Actual P r i c e  $ 720.  $1035 $i305 

SAVINGS: The s o l a r  domestic water  h e a t e r  w i l l  begin t o  save  you money 
a s  soon .as  i t  i s  i n s t a l l e d .  However, t h e ' s a v i n g s  w i l l  grow because 
whi le  t h e  c o s t  of a l t e r n a t i v e  f u e l s  w i l l  i n c r e a s e ,  t h e  sun remains f r e e .  
The amount t h a t  t h e  average homeowner would save  i n  lower energy c o s t s  
du r ing  t h e  f i r s t  yea r  of hea t ing  water  w i th  s o l a r  energy v a r i e s  
depending on what f u e l  i s  now be ing  used t o  h e a t  water  ( s e e  t a b l e ) .  The 
f i g u r e s  shown account  f o r  annual  system maintenance and upkeep expenses.  

Over t h e  p a s t  10 y e a r s ,  o v e r a l l  energy  C O S ~ S  have increased at a 
r a t e  of 12% p e r  year .  Ra tes  of i n c r e a s e  f o r  i n d i v i d u a l  f u e l s  va r i ed  
somewhat from t h e  o v e r a l l  r a t e  of i n c r e a s e .  The "most l i k e l y "  
p r o j e c t i o n s  would have t h e  r a t e  of i n c r e a s e  over  t h e  next  y e a r s  be about  
t h e  same over  t h e  l a s t  10 y e a r s ,  a s  shown i n  t h e  accompanying t a b l e s .  
However, f o r e c a s t i n g  f u t u r e  energy c o s t s  i s  no ea sy  bus iness .  Energy 

. .  c o s t s  could i n c r e a s e  a t ' a  lower o r  h ighe r  r a t e  than  i n  t h e  pas t .  A s  a  
r e s u l t ,  t h e  t a b l e s  show sav ings  c a l c u l a t e d  u s ing  low and h igh  r a t e  
i n c r e a s e  assumptions a s  w e l l  a s  t h e  most l i k e l y  assumption. Under each 
assumption, t h e  number of yea r s  i t  w i l l  t a k e  f o r  your t o t a l  s av ings  t o  
add up t o  more t han  t h e  o r i g i n a l  c o s t  of t h e  system (pay-back) h a s  been 
c a l c u l a t e d ,  and i s  a l s o  shown i n  t h e  t a b l e s .  



California 

Solar Water Heating Savings by Fuel Currently Used4 

Q u  - 

Past 10 years - 15% 
Projected 10% 15% 

First year 
F i f t h  year 

Bate of fuel  rice increase 

Past 10 years - 10% 
Projected 7% 10% 15% 

First year 
F i f t h  year 

Past 10 years - 12% 
Projected 

First year 
F i f t h  year 

I 
 he figures shown take into account . . 

1 ) energy used t o  run the solar water heater's pumps ,  and : 
2 9 
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Variable Financial Information 

Long .Deterministic 



Financ i a l  In format ion  

PRICE: The g r o s s  p r i c e  of a  s o l a r  domest ic  water  h e a t i n g  system would 
be about  $2300 f o r  a  family of f o u r  w i t h  average  h o t  water  needs.  These 
numbers i nc lude  m a t e r i a l s  and i n s t a l l a t i o n .  However, bo th  t h e  f e d e r a l  
government and t h e  s t a t e  of C a l i f o r n i a  o f f e r  r e funds ,  paid t o  you a s  a  
lump sum s u b t r a c t e d  from your income taxes .  The a c t u a l  c o s t  t o  you 
would t h u s  be much lower than t h e  g r o s s  p r i c e .  

Gross P r i c e  $2300 

(minus) TaxReba te  

Actual  P r i c e  $1035 

SAVINGS: The s o l a r  domestic water h e a t e r  w i l l  begin t o  save  you money 
a s  soon a s  i t  is  i n s t a l l e d .  However, t h e  s av ings  w i l l  grow because 
while  t h e  c o s t  of a l t e r n a t i v e  f u e l s  w i l l  i n c r e a s e ,  t h e  sun remains f r e e .  
The amount t h a t  t h e  average homeowner would save  i n  lower energy c o s t s  
du r ing  t h e  f i r s t  yea r  of hea t ing  water  w i th  s o l a r  energy v a r i e s  
depending on what f u e l  is now being used t o  h e a t  water  ( s ee  Appendix 1 ) .  
The f i g u r e s  shown account  f o r  annual  system maintenance and upkeep 
expenses .  

Over t h e  p a s t  10 yea r s ,  o v e r a l l  energy c o s t s  have inc reased  a t  a  
r a t e  of 12% per  year .  Rates  of i n c r e a s e  f o r  i n d i v i d u a l  f u e l s  va r i ed  
somewhat from t h e  o v e r a l l  r a t e  of i n c r e a s e .  (See graph shown i n  
~ ~ ~ e n d ' i x  2.) The most l i k e l y  s c e n a r i o  would have t h e  r a t e  of i n c r e a s e  
over  t h e  next  yea r s  be about  t he  same a s  over  t h e  l a s t  10 yea r s ,  t h a t  
is ,  12%. ' Under t h i s  assumption, t h e  number o f , y e a r s  i t  w i l l  t ake  f o r  
your t o t a l  s av ings  t o  add up t o  more than t h e  o r i g i n a l  c o s t  of t he  
system (payback).  has  been calc 'ulated and i s  shown i n  Apperidix 1. 

* s e e  Appendix 3 f o r  c a l c u l a t i o n  of Tax C r e d i t  



PAYING FOR A SYSTEM: You c o u l d  pay f o r  a  s o l a r  sys tem i n  c a s h  .-- i n  
t h a t  c a s e  you  would f o r e g o  t h e  i n t e r e s t  t h a t  you c o u l d . e a r n  on t h e  $1035 
t h a t  you u s e  t o  purchase  t h e  s o l a r  sys tem.  I n s t e a d  of buying a  s o l a r  
sys tem,  .you c o u l d  p u t  t h e  money i n  a  10% s a v i n g s  a c c o u n t ,  b u t  of  c o u r s e  
you would have t o  pay income t a x  on t h e  i n t e r e s t  e a r n i n g s  -- how much 
t a x  would 'depend on your  t a x  b r a c k e t .  

You c o u l d  a l s o  borrow money t o  pay f o r  t h e  sys tem -- s e v e r a l  banks 
a r e  now g i v i n g  "energy improvement" l o a n s  f o r  12 - 13  112 p e r c e n t  
i n ' t e r e s t .  I f  you were .  t o  borrow $1035 f o r  10 y e a r s  . a t ,  s a y ,  132,  . t h e  

.. payments would add up t o  $185 p e r  y e a r .  I n  t h i s  s i t u a t i o n ,  of  c o u r s e ,  
t h e  i n t e r e s t  p o r t i o n  of  your l o a n  payment would be d e d u c t i b l e  f o r  
f e d e r a l  t a x  p u r p o s e s ,  s o  your  r e a l  a n n u a l  expense  would be l e s s  -- how 

' much l e s s  would depend on your  t a x  b r a c k e t .  

Appendix 1 p r e s e n t s  a  compar ison of  i n t e r e s t  e a r n i n g s ,  l o a n  
. payments,  and most l i k e l y  s a v i n g s  from a s o l a r  domes t i c  w a t e r  h e a t e r .  

I 

INCENTIVES AND REBATES: Both t h e  f e d e r a l  government and t h e  $ t a t e  of 
C a l i f o r n i a  have t a x  r e b a t e s  t h a t  you c a n  t a k e  advan tage  of  i f  you buy a  

I s o l a r  d o m e s t i c  w a t e r  h e a t i n g  systkm. See  Appendix 3 Eor f u r t h e r  
I i n f o r m a t i o n  on f e d e r a l  and s t a t e  t a x  r e b a t e s .  
I 

I 
I 



Appendix 1 

W p a r i s o n s  o f  S o l a r  Domestic Water H e a t e r  S a v i n g s  
w i t h  I n t e r e s t  E a r n i n g s  and Loan Payments 

. 
Annual Annual 

I n t e r e s t  L 
u. elec m Bzi3.c. t r i c u  E a r n i n g s  ( 1 ) Payment ( 2 ) 

T o t a l s :  $ 6794 

Years t o  Payback 5 1/2  4 1/11 1 3  1 /4  

The f i g u r e s  shown t a k e  i n t o  a c c o u n t :  a )  ene rgy  uged t o  r u n  t h e  s o l a r  w a t e r  
h e a t e r ' s  pumps, and 

b) a n n u a l  ma in tenance  and upkeep 
expenses  e s t f m a t e d  a t  $25 /year .  

, ( I )  assumes $ 1035, p l u s  a l l  accumulated i n t e r e s t ,  l e f t  i n  a 10% accoun t  f o r  10 y e a r s .  
(You would have t o  pay Income t a x  o n  t h e s e  e a r n i n g s ,  s o  your  a c t u a l  i n t e r e s t  
income would be  lower  t h a n  t h e s e  numbers i n d i c a t e ;  how much lower  would depend 
o n  y o u r  income t a x  b r a c k e t . )  

( 2 )  assumes $ 1035 l o a n  f o r  10  y e a r s  a t  13%. (You would get  t o  d e d u c t  t h e  i n t e r e s t  
p o r t i o n  o f  t h e s e  payments from your  income b e f o r e  f i g u r i n g  your  t a x e s ,  s o  your  
out-of-pocket  expense  would a c t u a l l y  b e  lower  t h a n  t h e s s  numbers s u g g e s t ;  how 
much lower  would depend o n , y o u r  income t a x  b r a c k e t . )  



Appendix 2 

Past 10 years 

Projected 

I 

! 

Encrgy 
Price 
Index 

Individual Fuel Cost Rates of ~ncrease* 

. . .  
Overall O i l  - Electricity - Ca s 

.Energy Price 'Index for 12 years* 

1975 

Year 

P * Data fron Concumcr ?rice Indcx, U . S .  Department of Labor 



Appendix 3 

Federa l  and S t a t e  Income Tax Rebates 

Fede ra l  Income Tax Rebate 

30% of t h e  f i r s t  $2,000 of g r o s s  p r i c e  ( i nc lud ing  
i n s t a l l a t i o n )  

20Z'of t he  amount over  $2,000 

To ta l  r e b a t e  not  t o  'exceed $2,200 

C a l i f o r n i a  S t a t e  Income Tax Rebate 

55% of system p r i c e ,  r e t a i l  p lus  i n s t a l l a t i o n ,  up t o  a 
maximum reba te  of $3,000, minus the  f e d e r a l  r eba t e  

Thus, on a $2,300 system, r e b a t e s  a r e  c a l c u l a t e d  a s :  

Fede ra l  

30% of $2,000' = $ 600 

20% of $ 300 - - 6 0 -- 

T o t a l  Rebate - - S 660 

C a l i f o r n i a  . . 

5.5% of $2,300 . = $1,265 

minus f e d e r a l  r eba t e=  660 

T o t a l  

Federa l  = $ 660 

C a l i f o r n i a  = 605 
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F i n a n c i a l  I n f o r m a t i o n  

PRICE: The g r o s s  p r i c e  of a s o l a r  d o m e s t i c  w a t e r  h e a t i n g  sys tem would 
be between $2600 and $4100, o r  a b o u t  $3300 f o r  a  f a m i l y  o f  f o u r  w i t h  
a v e r a g e  h o t  w a t e r  needs .  These numbers i n c l u d e  m a t e r i a l s  and i n s t a l -  
l a t i o n .  However, b o t h  t h e  f e d e r a l  government and t h e  s t a t e  o f  
M a s s a c h u s e t t s  o f f e r  r e f u n d s ,  p a i d  t o  you a s  a  lump sum s u b t r a c t e d  from 
your  income t a x e s .  The a c t u a l  c o s t  t o  you would t h u s  be  much lower  t h a n  
t h e  g r o s s  p r i c e .  For  a n  a v e r a g e  sys tem t h e  f i g u r e s  would be: 

Low Average High 
E s t i m a t e  E s t i m a t e  E s t i m a t e  

Gross  P r i c e  $2600 $3300 $4100 

(minus )  Tax Reba te  1378 1714 - 2020 

A c t u a l  P r i c e  $1222 $1586 $2080 

,SAVINGS: The s o l a r  domes t i c  w a t e r , h e a t e r  w i l l  b e g i n  t o  s a v e  you money 
' a s  s o o n  a s  i t  i s  i n s t a l l e d .  However, t h e  s a v i n g s  w i l l  grow because  
w h i l e  t h e  c o s t  of  a l t e r n a t i v e  f u e l s  w i l l  i n c r e a s e ,  t h e  s u n  remains  f r e e .  
The amount t h a t  ' t h e  a v e r a g e  homeowner would s a v e  i n  lower  e n e r g y  c o s t s  
d u r i n g  t h e  f i r s t  y e a r  of h e a t i n g  w a t e r  w i t h  s o l a r  e n e r g y  v a r i e s  
depend ing  on what f u e l  is  now be ing  used t o  h e a t  wa te r '  ( s e e  t a b l e ) .  The - 

f i g u r e s  shown a c c o u n t  f o r  a n n u a l  sys tem maintenance and upkeep expenses .  

Over t h e  p a s t  1 0  ye&rs, o v c r a l l  ~ n e r g y  c o s t s  have i n c r e a s e d  a t  a  
r a t e  o f  12% p e r  y e a r .  However, o v e r  t h e  most r e c e n t  p a s t ,  some forms o f  
e n e r g y  have i n c r e a s e d  a t  a 40% r a t e .  F o r e c a s t i n g  f u t u r e  e n e r g y  c o s t s ,  and 
t h u s  t h e  amount o f  money a  s o l a r  w a t e r  h e a t i n g  sys tem would s a v e ,  is no 
e a s y  b u s i n e s s .  p e r h a p s  t h e  "most l i k e l y "  e v e n t  would be  f o r  t h e  f u t u r e  
rate o f  i n c r e a s e  i n  energy c o s t s  t o  b e  t h e  same a s  i t  h a s  been o v e r  t h e  
p a s t  1 0  y e a r s .  However, t h e  t a b J e s  on t h e  f o l l o w i n g  page d i s p l a y  s a v i n g s  
under  "high" and "low" energy  c o s t  i n c r e a s e s  a s  w e l l .  F o r  e a c h  o f  t h e s e  
t h r e e  p o s s i b i l i t i e s  ( low, most l i k e l y ,  and h i g h  e n e r g y  c o s t  i n c r e a s e s ) ,  
t h e  number o f  y e a r s  i t  w i l l  t a k e  f o r  your  t o t a l  s a v i n g s  t o  add up t o  more 
t h a n  t h e  o r i g i n a l  c o s t  of  t h e  sys tem h a s  been c a l c u l a t e d .  T h i s  l e n g t h  o f  
t i m e  i s  c a l l e d  "payback". 



Massachusetts 

Solar Water Heating Savings by Fuel Currently Useda . 

F b - 
LULL 

m . Most likeaY 'U 

Past 10 years - 15% 40% for  5 years 
Projected 10% 15s . ' 20% thereafter 

-w ($1 

Fi r s t  year 103 103 103 
Fif th  year 

. . 
155 191 459 

,&CS to  l~axhxk  10 8 1/4 6 
J 

I 
*The figures shown take into account 

1) energy used to  run the solar  water heater 's  pumps, and 
c) n 

J E l e c t r i c U  

$!a Most liU LKgSr 

U e  of f ~ l  ~ r i c e n c r e a  

Past 10 years - 10% 35% for  5 years 
Projected 7 % 10% 17% thereafter 

m t e d  s a w  ($1 

Fi r s t  year 23 1 23 1 231 
Fif th  year 303 342 818 

mr-k b 5 1/2 4 
- 

!&@ 

LQM Most liu &i& 

Bate of fuel   rice 

Past 10 years - 12% 30% for  5 years 
Projected 8 % 12% 15% thereaf ter  

sav- ($1 

F i r s t  year 66 6 6 6 6 
Fif th  year 9 1 110 227 

Ua!lt! - t ~  .u&Wk 14 11 1/2 A 
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SOLAR DOMESTIC WATER HEATING SYSTEM FOR 

FLORIDA HOMES 

A t y p i c a l  ~ o ' l a r  domestic water  h e a t i n g  eyetem 1.e composed of  a 

. c o l l e c t o r ,  a  h o t  k a t e r  s t o r a g e  tank ,  and t h e  p ip ing  t h a t  connec ts  them. 

The r a d i a t i o n  of t h e  sun h e a t s  t h e  water  a s  i t  passes  through t h e  

c o l l e c t o r .  From t h e  c o l l e c t o r  t h e  aarm water  f lows d i r e c t l y  i n t o  a  

s t o r a g e  tank.  The tank kould be i n  t h e  basement, o r  underground; i t  

s o u l d  be a  s t anda rd  s i z e  (about 80-90 g a l l o n s ) ,  of a  type  r e a d i l y  

a v a i l a b l e .  Con t ro l s  keep t h e  s a t e r  c i r c u l a t i n g  through t h e  c o l l e c t o r  a s  

l ong  a s  t h e  sun  r a i s e s  t h e  tempera ture  of t h e  water .  I n  g e n e r a l ,  t h i s  

means t h a t  as long  a s  t h e  sun is  o u t ,  t h e  u a t e r  s i l l  con t inue  t o  

c i r c u l a t e .  A t  n i g h t ,  o r  when t h e  weather  i s  co ld  o r  c loudy,  t h e  k a t e r  

remains i n  t h e  tank. 

A s o l a r  system cannot ,  by i t s e l f ,  p rovide  enough energy t o  meet a l l  

t h e  h o t  s a t e r  needs of a n  average  f ami ly  of four .  I n  F l o r i d a ,  system 

manufac turers  and d e a l e r s  s ay  t h a t  t h e  system s i l l  supply  between 70 and 

90 percent  of t hose  needs. Any a d d i t i o n a l  k a t e r  hea- t ing t h a t  i s  
1 

r equ i r ed  i s  provided a u t o m a t i c a l l y  by a convent iona l  backup system us ing  

o i l ,  ga s ,  o r  e l e c t r l c i t v .  

A ' c o n c e n t r a t i n g  c o l l e c t o r  a r r a y  i s  made of a  sh iny  curved r e f l e c t o r  

and a n  "absorber"  tube.  The curved s u r f a c e  of t h e  c o l l e c t o r  r e f l e c t s  

s u n l i g h t .  o n t o  t h e  abso rbe r  t ube ,  t h u s  "concent ra t ing"  t h e  s o l a r  energy 

a t  t h e  tube. Water i s  pumped through t h e  t u b e ,  where it absorbs  t h e  

concen t r a t ed  hea t .  The c o l l e c t o r  i s  mounted on a  frame which moves s o  

t h a t  t h e  c o l l e c t o r e  remain aimed a t  t h e  sun thoughout t h e  day. The 

c o l l e c t o r  and frame may be mounted on your roof i f  you have a  roof t h a t  

f a c e s  sou th ,  o r  i n s t a l l e d  i n  your  yard. 

A . e o l a r  domest ic  k a t e r  h e a t i n g  system comes k i t h  a 5-year 

manufac turer ' s  warranty.  The system has a n  expected l i f e  of 15 y e a r s ,  a 
khich  i s  comparable t o  t h e  expected l i f e  of t h e  roof of your home. 

A diagram of  a  t y p i c a l  system is  on t h e  next page. 

4 2 
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763 Massachusetts 'Avenue 
Cambridge, Massachusetts 02139 , 

I Dear Study P a r t i c i p a n t :  I 
Thi s  s tudy  is  being conducted among people  who a r e  t h ink ing . abou t  

buying a  newly cons t ruc t ed  home, who a r e  b u i l d i n g  one,  o r  who have 
I r e c e n t l y  moved i n t o  a  newly cons t ruc t ed  home. I f  YOU a r e  now lookinn  - 

f o r  o r  bu i ld ing  a  new home; p l e a s e  answer t h e s e  q u e s t i o n s  i n  terms of -- --- 
t h e  house you would l i k e  t o  buy, o r  a r e  bu i ld ing .  I f  you now l i v e  i n  -- ------ --- 
your new home l e a s e  t r y  t o  t ake  you r se l f  back t o  t h e  t ime when you rP--- ------ 

), . . 
. . 

were t h i n k i n g  about  buying o r  bu i ld ing .  Then answer t h e  ques t i ons  a s  - - 
ou would have. a t .  t h a t  t i m e 7  I n  t h i s  bookle t  you w i l l  f i n d  in format ion  ' , , .Y----- 

about  s o l a r  water  h e a t i n g  and home h e a t i n g  systems. Each d e s c r i p t i o n  i s  
fol lowed by a  series of ques t i ons  which r e l a t e  t o ' t h a t  p a r t i c u l a r  . . 
d e s c r i p t i o n .  The f i n a l  s e c t i o n  c o n t a i n s  q u e s t i o n s  of a  more g e n e r a l  
na tu re .  Some of t h e  q u e s t i o n  he re  a sk  f o r  in format ion  about  your 
c u r r e n t  o r  planned household energy usage. I f  you can ,  p l ea se  use your 
r e c o r d s  t o  answer t h e s e  ques t i ons  a s  a c c u r a t e l y  a s  pos s ib l e .  Otherwise,  
p l e a s e  make a n  e s t ima te .  Other  ques t i ons  c a l l  f o r  you t o  guess  about 
t h e  f u t u r e ,  o r  ask  f o r  your op in ions .  On t h e s e  k inds  o f  ques t i ons  t h e r e  
a r e  no r i g h t  o r  wrong answers,  s o  j u s t  t r y  t o  respond i n  a  way t h a t  
r e f l e c t s  your b e l i e f s  a s  a c c u r a t e l y  a s  pos s ib l e .  

We w i l l  be c a l l i n g  you back i n  a  few days t o  answer s p e c i f i c  
q u e s t i o n s  you might have about t h e  survey. The time agreed upon 
i s  . I f ,  i n  t he  meantime, you have any queat.i.ons .about any 
of t h i s  l a a t e r i a l ,  p l e a s e  c a l l  u s  c o l l e c t  a t  Dialogue (617-661-9797) and 
we w i l l  t r y  t o  help.  I f  you d o n ' t  have any q u e s t i o n s ,  and t a n  compLete 
t h e  survey before .we  c a l l  a g a i n ,  p l e a s e  do so. 

I 
I 

Thank you very much f o r  your he lp !  

I S i n c e r e l y ,  I 

Paul  E. ~ o h n s d n  
Vice P re s iden t  

Operations Research .' h4anagement Science 
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D 2 

SOLAR DOMESTIC WATER HEATING SYSTEM FOR 

CALIFORNIA HOMES 

A t y p i c a l  s o l a r  domes t i c  wa te r  h e a t i n g  sys tem i s  composed of  a  

c o l l e c t o r ,  a  h o t  w a t e r  s t o r a g e  t a n k ,  and t h e  . p i p i n g  t h a t  c o n n e c t s  them. 
. . 

The r a d i a t i o n  o f  t h e  s u n  h e a t s  t h e  w a t e r  a s  i t  p a s s e s  th rough  t h e  

c o l l e c t o r .  From t h e  c o l l e c t o r  t h e  warm w a t e r  f lows  d i r e c t l y  i n t o  a  

s t o r a g e  tank.  The t a n k  would be i n  t h e  basement ,  o r  underground; i t  

would b e  a  s t a n d a r d  s i z e  (abou t  80-90 g a l l o n s ) ,  o f  a  t y p e  r e a d i l y  

a v a i l a b l e .  C o n t r o l s  keep  t h e  w a t e r  c i r c u l a t i n g  th rough  t h e  c o l l e c t o r  as 

l o n g  a s  t h e  sun  r a i s e s  t h e  t e m p e r a t u r e  of t h e  wa te r .  I n  g e n e r a l ,  t h i s '  

m e a n s . t h a t  a s  long  a s  t h e  sun  i s  o u t ,  t h e  w a t e r  w i l l  c o n t i n u e  t o  

c i r c u l a t e .  A t  n i g h t ,  dr  when t h e  wea the r  i s  c o l d  o r  c l o u d y ,  t h e  w a t e r  

remains  i n  t h e  tank.  

A s o l a r  sys tem c a n n o t ,  by i t s e l f ,  p r o v i d e  enough e n e r g y  t o  meet a l l  

t h e  h o t  w a t e r  needs  of  a n  a v e r a g e  f a m i l y  of  f o u r .  I n  C a l i f o r n i a ,  sys tem 

m a n u f a c t u r e r s  and d e a l e r s  s a y  t h a t  t h e  sys tem w i l l  s u p p l y  between 60 and 

80 p e r c e n t  o f  t h o s e  needs .  Any a d d i t i o n a l  w a t e r  h e a t i n g  t h a t  is 

r e q u i r e d  i s  p rov ided  a u t o m a t i c a l l y  by a  c o n v e n t i o n a l  backup sys tem u s i n g  

o i l ,  g a s ,  o r  e l e c t r i c i t y .  

Most f a m i l i e s  would need t h r e e  s o l a r  c o l l e c t o r s  t o  t r a p  t h e  s u n ' s  

h e a t .  These c o l 1 , e c t o r s  a r e  a  l i t t l e  b i g g e r  t h a n  a n  a v e r a g e  door .  They 

a r e  made of a  p i e c e  of me ta l  p a i n t e d  b l a c k ,  covered  w i t h  g l a s s  and 

mounted i n  a wooden o r  m e t a l  frame. C o l l e c t o r s  may be mounted o n . y o u r  

roof  - i f  you have a  roof t h a t  f a c e s  s o u t h ,  o r  i n s t a l l e d  i n  your  ya rd .  

A s o l a r  domes t i c  w a t e r  h e a t i n g  sys tem comes w i t h  a  5-year 

m a n u f a c t u r e r ' s  war ran ty .  The sys tem h a s  a n  e x p e c t e d  l i f e  o f  15 y e a r s ,  

whi'ch i s  comparable  t o  t h e  expec ted  l i f e  of t h e  roof  of  your  home. 

I .  A d iagram o f  a  t y p i c a l  sys tem i s  on t h e  n e x t  page. 





F i n a n c i a l  In format ion  

PRICE: The g r o s s  c o s t  of a  s o l a r  water  h e a t i n g  system would be about  
$2300 f o r  a  family of four  wi th  average  h o t  water  needs. These numbers 
inc lude  m a t e r i a l s  and i n s t a l l a t i o n .  However, both the  f e d e r a l  government 
and the  s t a t e  of C a l i f o r n i a  o f f e r  r e funds ,  paid t o  you a s  a  lump sum 
s u b t r a c t e d  from your income taxes .  The a c t u a l  c o s t  t o  you ( o r  i n c r e a s e  
i n  t h e  c o s t  of your home) would t hus  be lower than t h e  g ros s  p r i ce .  

Gross Cost $2300 
(minus) Tax Rebate 1265 

Actual Cost $1035 

PAYING FOR A SYSTEM: You could pay f o r  a  system wi th  cash. 
A l t e r n a t i v e l y  you could f i nance  t h e  system through your mortgage. The 
fo l lowing  f i g u r e s  a r e  t y p i c a l  of payments i f  t h e  system i s  inc luded  i n  a  
home mortgage: (25 years ,cur ren t  i n t e r e s t  r a t e s )  

Addi t iona l  down payment a t  t ime of purchase: $ 210 
Inc rease  i n  monthly mortgage payment: $ 10 

SAVINGS.: The s o l a r  "a te r  h e a t e r  w i l l  beg in  t o  save you money a s  soon a s  
i t  i s  i n s t a l l e d .  However, t h e  s av ings  w i l l  grow because whi le  t h e  c o s t  
of a l t e r n a t i v e  f u e l s  w i l l  i n c r e a s e ,  t h e  sun remains f r e e .  The amount 
t h a t  t h e  average  homeowner would s ave  i n  lower energy c o s t s  dur ing  t h e  
f i r s t  y e a r  of hea t ing  t h e  home w i t h  s o l a r  energy v a r i e s  depending on t h e  
a l t e r n a t i v e  fue.1 t h a t  is used ( s e e  below). The f i g u r e s  shown account 
f o r  annual  system maintenance and upkeep expenses.  

Over t h e  p a s t  10 yea r s ,  o v e r a l l  energy c o s t s  have ' i nc reased  a t  a  
r a t e  o f ' l 2 %  pe r  year .  Rates  of i n c r e a s e  f o r  i n d i v i d u a l  f u e l s  var ied  
somewhat from t h e  o v e r a l l  r a t e  of i n c r e a s e .  The most l i k e l y  p r o j e c t i o n s  
would have t h e  r a t e s  of i n c r e a s e  over  t h e  next  yea r s  be about  t h e  same 
a s  over  t h e  l a s t  10 y e a r s ,  a s  shown i n  t h e  accompanying t a b l e .  Under . 
t h i s  assumption,  t h e  number of y e a r s  i t  w i l l  take f o r  t o t a l  s av ings  t o  
add up t o  more than t h e  o r i g i n a l  c o s t  of t h e  system (payback) has been 
c a l c u l a t e d  and i s  a l s o  shown i n  t h e  t a b l e .  

S o l a r  Water Heat ing Savings by A l t e r n a t i v e  Fuels 

O i  1 - E l e c t r i c i t y  Gas - 
Rate of Fue l  P r i c e  Inc rease  

Pas t  10 yea r s  
P ro j ec t ed  

Est imated Savinas  

F i r s t  year  
F i f t h  year  

Years t o  Payback 

The f i g u r e s  shown take  i n t o  account :  
1 )  energy used t o  run the  s o l a r  water  h e a t e r ' s  pumps, and 
2)  annual  maintenance and upkeep expenses ,  es t imated  a t  

$25/year.  
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To begin wi th ,  $re' you now l i v i n g  i n  your new home, a r e  you looking f o r  
a new home o r  b u i l d i n g  one? 

Now l i v i n g  i n  new home -.-- (Please nnswer  t h e  r e a t  of  t h i s  
ques t i onna i r e  Ln terms of t h i s  
home. ) 

Now looking  - (P l ea se  answer t h e  r e s t  of t h i s  
q u e s t i o n n a i r e  i n  terms of t h e  
house you would l i k e  t o  buy.) 

Now b u i l d i n g  - (P l ea se  answer t h e  r e s t  of t h e  
q u e s t i o n n a i r e  i n  terms of t h e  
house you a r e  bu i ld ing . )  

Questions- About S o l a r  Water Hea t ing  Systems 

1. P lease  p l a c e  a check next  t o  t h e  primary f u e l  t h a t  you use  o r  
expect  t o  u se  f o r  h e a t i n g  water  ( f o r  b a t h s ,  showers,  dishwashing,  
e t c . )  i n  your home. Check o n l y  one: 

n a t u r a l  ga s  01 1 
e l e c t r i c i t y  o t h e r  

( p l e a s e  s p e c i f y )  

2. Using t h e  f u e l  i n d i c a t e d  i n  Quest ion 1, approximately how much d i d  
you spend f o r  water  hea t ing  l a s t  yea r?  I f  you do no t  know 
approximately,  p l e a s e  guess.  How much do you expec t  t o  pay f o r  
water  h e a t i n g  next  y e a r ?  How much do you th ink  you w i l l  have t o  
pay f i v e  yea r s  from now ( i n  1985)? 

l a s t  yea r  $ -- next  year  $ i n  1985 $ 
(answer on ly  i f  you (guess )  (guess )  
a r e  now l i v i n g  i n  
t h e  new home). 

3. The average  c o s t ,  i nc lud ing  i n s t a l l a r i o n ,  u1 'a s o l a r  water  haa t ing  
system, a s  desc r ibed  h e r e ,  would be about  $2300. Th i s  f i g u r e  i s  
f o r  an  average  fami ly  of f o u r  w i th  average  ho t  wa te r  needs. Your 
f ami ly ' s  needs may be more o r  l e s s  t han  t h e  average ,  s o  you might 
need a l a r g e r  o r  sma l l e r  system. Taking i n t o  c o n s i d e r a t i o n  your 
f ami ly ' s  ho t  water  needs and what you know about  bo th  s o l a r  energy 
system p r i c e s  and government i n c e n t i v e s ,  by how much would you 
expec t  t h e  c o s t  of your new home t o  i n c r e a s e  i f  i t  were t o  be 
equipped wi th  a s o l a r  water  h e a t e r ?  C i r c l e  t h e  l e t t e r  over  t h e  
column t h a t  is c l o s e s t  t o  t h i s  f i g u r e .  

A B C D E 
Grcss Cost $1600 $1900 $2300 $2600 $2900 

(Minus) Tax Rebate 880'  - 1045 1265 1430 1595 

Actual Cost $ 720 $ 855 $1035 $1 170 $1305 I 
4. I f  your new home had a s o l a r  water h e a t i n g  system, -- how - much -- l e s s  do 

you t h i n k  you would spend on ho t  water  next  year  than  you would 
spend us ing  a n o t h e r  sys  tern? 

under $50 $201 - 250 
$ 51 - 100 --- $251 - 300 -- 
$101 - 150 $301 - 350 , - -~ - 

$151 - 200 --- over  $350 
50 

- .- . . . - 



- - -  

I WH2 , 

Please copy your "Actual Cost" from Question 3 on previous 
page here: (This is your BASE COST) - $ BASE COST 

Plilaae copy your savings estimate from Question 4on previous 
page here: (This is your BASE SAVINGS) $- BASE SAVINGS 

Please look at your BASE COST and BASE SAVINGS, Cmrtain, practically certain (99 in 100) - 
above. Thinking about your base figures, how U m s t  aure (9 in 10) 

Very probable (8 in 10) 
- 

likely are you to try to get a solar water Probable (7 in 10) 
- 

heating system installed in your new home? Cood possibility (6 in 10) 
- - 

Fairly good poeeibility ( 5  in 10) 
Pair possibility (4 in 10) 
Some poeeibility (3 in 10) 

- 
Slight poeeibility (2 in 10) 

- - 
Very slight poaaibility (1 in 10) 
No chance, almost no chance (0 in 10) 

5b.  he description of a solar water heater says 
that a system usually comes with a 5-year 
warranty. Suppose now that the warranty & 
increased to cover the system for 15 years 
'(with the same BASE COST and SAVINGS). How 

Certain, practically certain (99 in 100) - 
Almost sure (9 in 10) 
Very   rob able (8 in 10) - 
probable (7 in 10) - 
Cood possibility (6 in 10) - 
Fairly good possibility (5 in 10) 

- 
Pair ~ossibility (4 in 10) - 
Some bossibility (3 in 10) - 

likely would you be to try to get a system 
Slight possibility (2 in 10) 

- 
installed in your new home, if you could Very slight possibility (1 in 10) 

- 
get this longer warranty? Please check No chance, a h s t  no chance (O in 10) - - 
the appropriate space: 

5c. Prices for solar water heating systems may go 
down. Keeping your BASE SAVINGS (from above) in 
mind, suppose you could have a system installed 
in.your new home for 25% less than your BASE 
COS'T. (The new price of the system would 
then be 314 of your BASE COST.) How likely 
would you be to try to get a system installed? 
Please check the appropriate space: 

5d. Again using your BASE SAVINGS from above, 
suppose that you could have a system installed 
in your new home for half of your BASE COST. - 
How likely would you be to try to get a system 
installed? Please check the appropriate space: . 

5e. Fuel prices may rise faster than we now exprct. 
Go back to your BASE COST from above, but now 
suppose that your savings are 50% more than -- 
your estimated BASE SAVINGS. How likely would 
you 'be to try to get a system installed in 

I your new home, if you could get these increased 
savings? Please check the appropriate space: 

Certain, practically certain 199 in 100) 
Almost sure (9 in 10) 
Very probable (8 in 10) - 
Probable (7 in 10) - 
Good possibility (6 in 10) - . . 
Fairly good possibility (5 in 10) 

- 
Fair possibility (4 in 10) - 
Some possibillty (3 in 10) - 
Slight possibility (2 in 10) 

- 
Very slight possibility (1 in 10) 

- 
No chance, almost no chance (0 in 10) 

- - 

Certain, practically certain (99 in 100) - 
Almost sure (9 in 10) 
Very probable (8 in 10) - 
Probable (7 in 10) - 
Cood possibility (6 in 10) - - Fairly good possibility (5 in 10) 
Pair possibility (4 in 10) - - Some possibility (3 in 10) 
Slight possibility (2 in 10) - - Very slight possibility (1 in 10) - No chance, almost no chance (0 in 10) 

Certain, practl'cally certain (99 in 100) - 
Almost sure (9 in 10) 
Very probable (8 in 10) - 
Probable (7 in 10) - 
Good possibility (6 in 10) - 

-- Fairly good possibility (5 in 10) 
Fair poseibility (4 in 10) - 
Soma possibility (3 in 10) - 
Slight possibility (2 in 10) - - Very slight possibility (1 in 10) - No chance, almost no chance (0 in 10) - 



SOLAR HOME AND WATER HEATING SYSTEM 

FOR CALIFORNIA HOXES 

A typical residential solar home heating system is composed of a 
collector, a storage.tank and the piping that connects them. The 
radiation of the sun heats water (or, in some systems, air) as it passes 
through'the collector. The heat is then distributed through the house 
through its normal set of air ducts, radiators or baseboard units. If 
the heat is.not needed immediately, it is placed in a storage system. 
Controls keep the circulation going as long as the sun is providing 
additional heat to either,the house or to the storage system. At night, 
or when the weather is cold or cloudy, the collector circulation shuts 
down and the distribution system works to draw heat from storage, and to 
distribute that heat to the living space in the house. 

Part of the system would also provide hot water for domestic use. 

A solar energy system cannot, by itself, provide enough energy to 
meet all the heating and hot water needs of most families. In California, 
a typical system will supply between 70'and 90 percent of those needs. 
Any additional heat that is required is provided automatically by a 
conventional back-up system, using gas, electricity or oil. 

Most families in this area would need 10 collectors to trap the 
sun's heat. These collectors are a little bigger than an average door. 
They are made of a piece of metal painted black, covered with glass and 
mounted in a wo.oden or metal frame. Collectors are usually mounted on 
the root of your home, although they can also be installed in your yard. 
The storage system consists of a large water tank (about 1000-2000 
gallons of water) or a bin of small rocks or pebbles. Storage systems 
are usually installed in the basement or buried immediately outside if 
no basement or crawl space is available. 

in solar home and water heating system comes with a 5-year 
manufacturer's warranty. The collectors have an expected life of 15 
years, which is comparable to the expected life of your roof. 

A diagram of a typical system is shown on the next page. 



A TYPICAL SOLAR HOME AND k!ATER HEATING SYSTEM 



F i n a n c i a l  I n f o r m a t i o n  

PRICE: The g r o s s  c o s t  o f  a  s o l a r  s p a c e  and w a t e r  h e a t i n g  sys tem would 
be  a b o u t  $6200 f o r  a  f a m i l y  o f  f o u r  w i t h  a v e r a g e  h e a t  and h o t a a t e r  
needs .  These  numbers i n c l u d e  m a t e r i a l s  and i n s t a l l a t i o n .  However, 
b o t h  t h e  f e d e r a l  government and t h e  s t a t e  of  C a l i f o r n i a  o f f e r  r e f u n d s ,  
p a i d  t o  you a s  a lump sum s u b t r a c t e d  from your income. ' t axes .  The a c t u a l  
c o s t  t o  you ( o r  i n c r e a s e  i n  t h e  c o s t  of your  home) would t h u s  be lower  
t h a n  t h e  g r o s s  p r i c e .  

Gross  Cos t  $6200 
(minus)  Tax Reba te  3000 

A c t u a l  Cost  $3200 

PAYING FOR A SYSTEM: You c o u l d  pay f o r  a  sys tem w i t h  cash .  
A l t e r n a t i v e l y  you c o u l d  f i n a n c e  t h e  s y s t e m ' t h r o u g h  your  mortgage.  The 
f o l l o w i n g  f i g u r e s  a r e  t y p i c a l  of  payments i f  t h e  sys tem i s  i n c l u d e d  i n  a 
home mortgage:  (25 y e a r s ,  c u r r e n t  i n t e r e s t  r a t e s )  

A d d i t i o n a l  down payment a t  t i m e  of purchase :  $ 640 
I n c r e a s e  i n  monthly  mortgage payment: $ 32 

SAVINGS: The s o l a r  s p a c e  and water h e a t i n g  sys tem w i l l  b e g t n  t o  s a v e  
you money a s  soon a s  i t  i s  i n s t a l l e d .  However, t h e  s a v i n g s  w i l l  grow 
because  w h i l e  t h e  c o s t  o f  a l t e r n a t i v e  f u e l s  w i l l  i n c r e a s e ,  t h e  sun  
remains  f r e e .  The amount t h a t  t h e  a v e r a g e  homeowner would s a v e  i n  lower  
e n e r g y  c o s t s  d u r i n g  t h e  f i r s t  y e a r  of h e a t i n g  t h e  home w i t h  s o l a r  e n e r g y  
v a r i e s  depending on t h e  a l t e r n a t i v e  f u e l  t h a t  i s  used ( s e e  below). The 
f i g u r e s  shown a c c o u n t  f o r  a n n u a l  sys tem maintenance and upkeep expenses .  

Over t h e  p a s t  10  y e a r s ,  o v e r a l l  e n e r g y  c o s t s  have i n c r e a s e d  a t  a  
r a t e  o f  12% p e r  y e a r .  R a t e s  of  i n c r e a s e  f o r  i n d i v i d u a l  f u e l s  v a r i e d  
somewhat from t h e  o v e r a l l  r a t e  of i n c r e a s e .  The most likely p r o j e c t i o n o  
would have t h e  r a t e s  of i n c r e a s e  o v e r  t h e  n e x t  y e a r s  be a b o u t  t h e  same 
as o v e r  t h e  las t  10  y e a r s ,  a s  shown i n  t h e  accompanying t a b l e .  Under 
t h i s  a s sumpt ion ,  t h e  number o f  y e a r s  i t  w i l l  t a k e  f o r  t o t a l  s a v i n g s  t o  
add up t o  more t h a n  t h e  o r i g i n a l  c o s t  o f  t h e  sys tem (payback)  h a s  been 
c a l c u l a t e d  and i s  a l s o  shown i n  t h e  t a b l e .  

S o l a r  Space  and Water H e a t i n g  S a v i n g s  by A l t e r n a t i v e  F u e l s  

O i  1 - 
R a t e  o f  F u e l  P r i c e  I n c r e a s e  

P a s t  1 0  y e a r s  
P r o j e c t e d  

' E s t i m a t e d  S a v i n g s  

F i r s t  y e a r  
F i f t h  y e a r  

E l e c t r i c i t y  Gas - 

Years  t o  Payback 7 5  112 14 

The f i g u r e s  shown t a k e  i n t o  a c c o u n t :  
1 )  e n e r g y  used t o  r u n  t h e  s y s t e m ' s  pumps, and 
2 )  a n n u a l  ma in tenance  and upkeep e x p e n s e s ,  e s t i m a t e d  a t  

$50 /year .  
5  4 



Ques t ions  About S o l a r  Space and.Water  Heat ing  Systems 

1. What ' fue l ,  i f  any, do you use  o r  p l an  t o  use  t o  h e a t  t h e  l i v i n g  
space  i n  your home? ( I f  more than one,  p l ea se  check t h e  one t h a t  
i s  your primary source  of energy.) 

e l e c t r i c i t y  o t h e r  ( p l e a s e  s p e c i f y )  
n a t u r a l  gas  
o i l  -- 
wood --- none -- 

2. Using t h e  f u e l  i n d i c a t e d  i n  Ques t ion  1, approximately how much d id  
you s p e n d . f o r  hea t ing  your home l a s t  yea r?  I f  you do no t  know 
approximately,  p l e a s e  guess.  How much do you expec t  t o  pay f o r  
h e a t i n g  your home next  year?  How much do you th ink  you w i l l  have 
t o  pay f i v e  yea r s  from now ( i n  1985)? 

l a s t  yea r  $ next  year  $ i n  1985 $ 
(answer on ly  i f  you (guess )  (guess )  
a r e  now l i v i n g  i n  
t h e  new home) 

3. The average  c o s t ,  i n c l u d i n g . i n s t a l l a t i o n ,  of a s o l a r  space and 
water  h e a t i n g  system, a s  d e s c r i b e d  h e r e ,  would be about  $6200. 
This  f i g u r e  is f o r  an  average  fami ly  of f o u r  w i t h  average  h e a t  and 
ho t  water  needs. Your f ami ly ' s  needs may be more o r  l e s s  than t h e  
average ,  s o  you might need a l a r g e r  o r  sma l l e r  system. Taking i n t o  
c o n s i d e r a t i o n  your f ami ly ' s  needs and what you know about  both 
s o l a r  energy system p r i c e s  and government i n c e n t i v e s ,  by how much 
would you expect  t h e  c o s t  of your new home t o  i n c r e a s e  i f  i t  were 
t o  be equipped wi th  a s o l a r  space and water  hea t ing  system? C i r c l e  
t h e  le t ter  over  t h e  column t h a t  is c l o s e s t  t o  t h i s  f i g u r e .  

A B C D E 
Gross Cost $4500 $5300 $6200 $7200 $9200 

(Minus) Tax Rebate 2475 2915 3000 3000 3000 -- 
Actual  Cost $2025 $2385 $3200 $4200 $6200 

4. I f  your new home had a s o l a r  space and water hea t ing  system, how 
much less do you th ink  you would spend on h e a t i n g  your home next  -- 
yea r  t han  you would spend us ing  ano the r  system? 

under $100 
$100 - 200 

$750 -1000 
over SlOOO 



' ? lease copy your " ~ c t u a l  Cost" from Quest ion 3 on previol ls  ? 
- BASE LUST 

page he re :  . (This  i s  Vour BASE COST) 

Please copy your s av ings  e s t i m a t e  from Oyeet-ion 4. on $ BASE SAVIlc i 

prrvlotre pclge Iwrc.!: fT1dm : i . ~  vour JIASB SAVTNCS) . . 

5ti Pl,aeno 1.ook at: ytrur UA:'il: COST and i)ASlt: SAVI.N(;S, Certain. practically certain (99 in 100) 

~ b o v e .  'Chickking nbout your base f i g u r e s ,  how Almoot sure (9 in 10) 
l i k e l y  a r e  you t o  t r y  t o  g e t  a  s o l a r  spacc  and Very probable (8 in 10) 

J - 
Probable (7 in 10) 

water  h e a t i n g  system i n s t a l l e d  i n  your new home? hod poeeibility (6 in 10) 
- 
- 

P l e a s e  p l a c e  a  check i n  t h e  a p p r o p r i a t e  space.  Fairly good possibility ( 5  in 10) - 
Fair possibility (4 in 10) - 
Some possibility (3 in 10) - 
Slight possibility (2 in 10) - 
Very slight possibility (1 in 10) - 
No chance, almost no chance (0 in LO) - 

5b The d e s c r i p t i o n  of a  s o l a r  space and water  
h e a t i n g  system s a y s , t h a t  a  system u s u a l l y  comes 
w i t h  a 5-year warranty.  Suppose now t h a t  t h e  
warran ty  & increased  t o  cover  t h e  system f o r  
1 5  y e a r s  (with t h e  same BASE COST and SAVINGS). - 
How l i k e l y  would you be t o  t r y  t o  g e t  a  system 
i n s t a l l e d  i n  your new home, i f  you could g e t  
t h i s  l onge r  warranty? P l ea se  p l a c e  a check i n  
t h e  a p p r o p r i a t e  space.  

5c P r i c e s  f o r  s o l a r  space  and water  h e a t i n g  syFtems 
may go down. Keeping your BASE SAVINGS (from 
above) i n  mind, suppose you could have a  system 
i n s t a l l e d  i n  your new home f o r  25% l e s s  than  -- 
your BASE COST. (The new p r i c e  of  t h e  system 
would t hen  be 314  of your BASE COST.) ~ b w  
l i k e l y  would you be t o  t r y  t o  g e t  a  system 
i n s t a l l e d ?  Again, p l e a s e  check t h e  a p p r o p r i a t e  
space.  

Certain, practically certain (99 in 100) 
Almost sure (9 in 10) - 
Very probable (8 in 10) - 
Probable (7 in 10) 
Good possibility (6.in 10) 

- 
- 

Fairly good possibility ( 5  in 10) - 
Fair possibility (4 in 10) - 
Some possibility (3 in 10) - 
Slight possibility (2 in 10) - 
Very sljght possibility (1 in 10) 
No chance, almost no chance (0 in 10) 

Certain, practically certain (99 in 100) - 
Almost sure (9 in 10) - 
Very probable (8 in 10) - 
Probable (7 in 10) - 
Good possibility (6 in 10) - 
Fairly good possibility ( 5  in 10) - 
Fair possibility (4 in 10) - 
Some possibility (3 in 10) - 
Slight possibility (2 in 10) - 
Very slight possibility (1 in 10) - 
No chance, almoet no chance (0 in 10) . - 

5d Again u s ing  your BASE SAVINGS from above, Certain, practically certein (99 in 100) - 
suppose t h a t  you could have a  s y s t e m  i n s t a l l e d  Almost sure (9  in 10) ' - 
i n  your new home f o r  h a l f  of your BASE COST. Very probable (8 in 10). - 

Probable (7 la 10) 
How l i k e l y  would you be t o  t r y  t o  g e t  a  system bod possibility (6 in 10) - 
i n s t a l l e d ?  P l e a s e  check t h e  a p p r o p r i a t e  space.  Fairly' good possibility ( 5  in 10) - 

Pair possibility (4 in 10) - 
Some possibility (3 in 10) - 
Slight possibility (2 in 10) - 

e .  Very elight possibility (1 in 10) - 
No chance, almost no chance (0 in 10) - 

5e Fuel p r i c e s  may r i s e  f a s t e r  than we now expec t .  Certain, practically certain (99 in 100) - 
Go.back t o  your BASE COST from above, but  now Almost sure (9 in LO) 

Very probable (8 in 10) - suppose t h a t  your s av ings  a r e  50% more than -- Probable (7 in 10) - 
your es t imated  BASE SAVINGS. How l i k e l y  would Good possibility (6 in lo) -- 

Fairly good possibility ( 5  in 10) - you be t o  t r y  t o  ge t  a  system i n s t a l l e d  i n  
Fair poesibility (4 in 10) your new home, i f  you could g e t  t h e s e  increased  some pOssibility ( 3  in 

sav ings?  P lease  check t h e  a p p r o p r i a t e  space.  Slight poesibility (2 in lo) 
Very slight poosibility (1 in 10) - No chance, almost no chance (0 in 10) - 



Genera l  Q u e s t i o n s  

P l e a s e  answer t h e  Fol lowing q u e s t i o n s  c o n c e r n i n g  t h e  u s e  o f  s o l a r  ene rgy  
equipment i n  g e n e r a l .  

1. . Do you b e l i e v e  t h a t  you can c u r r e n t l y  o b t a i n  r e l i a h l e  and d_eyendab.le -.---- 
s o l a r  e n e r g y  equipment f o r  home u s e ?  

D e f i n i t e l y  c a n  - 
Probab ly  can - 
Unsure - 
Probab ly  can  n o t  - 

. . D e f i n i t e l y  can n o t  - 

2 .  Do YOU b e l i e v e  t h a t  you c a n  c u r r e r l t l y  o b t a i n  s o l a r  ene rgy  equipment 
t h a t  makes economic s e n s e  f o r  home u s e ?  

D e f i n i t e l y  can - 
Probab ly  can  - 
Unsure - 
Probab ly  can n o t  - 
D e f i n i t e l y  can n o t  - 

3 .  Do you b e l i e v e  t h a t  s o l a r  ene rgy  equipment w i l l  be widely  used by ---- 
homeowners i'n your  a r e a ,  w i t h i n  t h e  n e x t  f i v e  .ye.ars? 

D e f i n i t e l y  w i l l  - 
Probab ly  w i l l  - 
Unsure - 
Probab ly  w i l l  n o t  - 
D e f i n i t e l y w i l l n o t  - 

4 . '  P l e a s e  i n d i c a t e ,  by c i r c l i n g  a  number on t h e  s c a l e ,  how s t r o n g l y  you 
a g r e e  o r  d i s a g r e e  w i t h  e a c h  of t h e  f o l l o w i n g  s t a t e m e n t s :  

N e i t h e r  
S t r o n g l y  a g r e e  n o r  S t r o n g l y  

a g r e e  - Agree d i s a g r e e  D i s a g r e e  d i s a g r e e  
I u a d c r c t a n d  t h c  f i n a n c i a l  
m e r i t s  o f  s o l a r  e n e r g y  s y s t c n s .  1 2. 3 4 5 

b .  I unde-atand hr.w s o l a r  ene rgy  
s y a t e o s  work. 1 2 3 4 5 

. S o l a r  e n e r g y  sys tems  c a n  p r o v i d e  
a lot of p r o t e c t i o n  from f u t u r e  1 . 2 3 4 
encrgv s1.1nrtnges. 
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d .  A s o l . ; ~ r  w a t e r  h e a t i n g  system 
would g r e a t l y  i n c r e a s e  t h e  r e s a l e  1 2 
v a l u e  oE my home, 

e. I f  a  s o l a r  energy  system t h a t  I 
i n s t a l l e d  f a i l e d  and needed major  
r e p a i r s  o r  r ep lacement ,  i t  cou ld  I 2 
me:ln a f i n a n c i a l  d i s a s t e r  f o r  my 
f a m i l y .  

f .  . S o l a r  c . o l l e c t o r s  would be v e r y  1 
u n a t t r a c t i v e  on my house.  

2 

g. I t  would b e  v e r y  e a s y  t o  o b t a i n  
f i n a n c i n g  ' f o r  a s o l a r  energy  1 2 3 4 5 
system. '  

h .  I f  a sol .ar  energy  system t h a t  T 
i n s t a l l e d  gave less s a v i n g s  t h a n  1 
I had e x p e c t e d ,  it could mean a  
f i n a n c i a l  d i s a s t e r  f o r  my f a m i l y .  

i .  S o l a r  equipment would p r o t e c t  me 
from i n c r e a s i n g  energy  c o s t s .  

1 

j .  I would v o t e  f o r  zoning r e s t r i c t i o n s  
t o  ban  s o l a r  c o l l e c t o r s  from t h e  1 
f r o n t  of h o u s e s  i n  my neighborhood. 

k.  . M a n u f a c t u r e r s  o f  s o l a r  sys tems a r e  
m o s t l y  l i t t l e  companies t h a t  a r e  
h e r e  today and w i l l ' p r o h a b l y  be  
gone tomorrow. 

1. S o l a r  enerFy enu inven t  w i l l  prodrlc;.  
maintenance . m i ~ h t m a r e s  f o r  me. 

1 

' . I vlould admire  a  ne iphbor  1 
who i n s t a l l e d  s o l a r  equipment. 

n.  . A p o l i t i c a l  c a n d i d a t e  who 
s u p p o r t s  solar is . p r o g r e s s i v e .  1 

o. T e c h n o l o g i c a l  a d v a r ~ c e s  w i l l  soon 
make c u r r e n t l y  a v a i l a b l e  s o l a r  1 
equipment o u t d a t e d .  

p.  .A s o l a r  w a t c r  h e a t i n g  systcln 
niy.ht save nc money i n  t h c  long  
tlin, b u t  t h e  i n i t i a l  c o s t  i s  j u s t  

1 

t o o  h i g h  f o r  me t o  c o n s i d e r  buying 
one.  

q . I £ more . p e o p l e  were  aware of t h e  
i n f o r m a t i o n  shown i n  t h i s  q u e s t i o n -  
n a i r e ,  more of them would buy s o l a r  1 

energy  sys tems .  



5 *  Please check the one space in each row that best indicates how interested 
you would be in more .information about each of the items listed. 

Not - Slightly Moderately Very 
Interested Interested Interested Interested -- 

cost and savings 

how system' works - ----. 

names of manufacturers -- 

ti* Do you intend to look for additional information abdut solar energy 
systems within the next two _~I I  three months? 

. ' (If "NO", please Yes --- No -- , 

ski.p to ' 0.8) 

7. About what kinds of solar energy systems will you look for information? 

: . .  solar water heating . . .. 

solar-assisted heat pump 

solar home heating -. 

other (please specify) 

8. How likely are you to have a solar home or water heating system . :,, . . 
installed In your home within the next year? Within the next 
5 years? s p  , ., : .  . 

within '. . .... 
within ' .I 

the next year the next 5 years " 

Very likely 

Somewhat likely 

Unsure 

Somewhat unlikely 

Very unlikley 

9 .  Which of the following categories best describes your family's 
composition? (PLEASE CHECK ONLY ONE SPACE) 

No (zero) children living at home 

youngest under age 6 

Children living at youngest age 6 - 12 
youngest age 13 or over 



10. Approximately how much does a gallon of unleaded, regular gasoline cost 
in your area? 

$1.10 or less $1.25 .- 

$1.15 $1.30 

$1.20 $1.35 or more 

11. How much do you think a gallon of unleaded, regular gasoline will cost 
five years from now (in 1985)? 

Which of the following products have you bought for your own or your 
family's use? 

microwave oven - waterbed - 
shower massage quartz room heater 

home table-top computer water pik 

digital watch videotape player/recorder 

food processor whirlpool bath, spa or hot tub 

none of the above 

13. If you were to purchase a solar water heating system, how would you 
be most likely to pay for it? How would you be most likely to pay 
for a solar space and water heating system? 

Solar Water Heating System 

Personal savings 
Included in mortgage 
Separate bank loan 
Other (please specify) 

Solar Space and Water Heating System. 

Personal savings 
Tncluded in mortgage 

P 

Separate bank loan 
Other (please specify) 

14. If you are now building, or planning to build, your new home, who is 
or will be the general contractors? 

Self Builder Other 

Who is or will be constructing your new home? 

Self ~uilder/ - Other 
Building 
Contractors 



, F Thank you very much for your help! Please place your completed 
. questionnaire in the postage paid return envelope and mail it back.to 
us at your earliest convenience. 

If you would be interested in the results of this study, just 
write your name and address in the space below and we will be happy 
to send them to you when they are available. 

Name 

Street 

City State ZIP 
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INDUSTRIAL SEGMENT 

TELEPHONE SCREENER QUESTIONNAIRE 



TIME EM) INDUSTRIAL SCREENER QUESTIONNAIRE 

Hello, I ' m  from Dialogue, an  independent market research firm. We a r e  
conducting a study about a t t i t u d e s  toward so la r  energy i n  the  i n d u s t r i a l  sec tor .  
( IF  RELEVANT: WE GOT YOUR NAME FROM WHO SAID YOU WERE AN APPROPRIATE 
PERSON TO ANSWER OUR QUESTIONS. ) 

It is very important f o r  u s  t o  g e t  opinions of re levant  decision-makers such a s  
yourself i n  a representa t ive  sample of firms. The individuals  w e  need t o  speak 

i r e  those who usual ly  p a r t i c i p a t e  i n  t h e  decis ion  process f o r  the se lec t ion  
and purchase of  heat ing and a i r  conditioning equipment. These individuals  should 
be fami l i a r  with t h e  space heat ing and cooling needs o f  your organizat ion.  

Are you an appropriate individual  t o  work with us  on t h i s  study? 

Yes No (IF NO, GO TO Q.A) 

Let m e  explain how the  study works. F i r s t  I ' l l  ask you a few quest ions over the  
phone about your, f i r m ' s  energy systems. That w i l l  t ake  20-25 m,inutes. When we're 
done, I ' l l  m a i l  you some'information about s o l a r  energy systems. .The  material  w i l l  
a l s o  conta in  a questionnaire. We'd l i k e  you to read through t h e  material and d,iscuss 
it, i f  you wish, .with any re levant  members of your organization. Then we'd l i k e  ,you 
' to  complete t h e  quest ionnaire and r e t u r n  it in a prepaid r e t u r n  envelope. 

1'11 call  back i n  10 days t o  2 weeks t o  answer any quest ions you may have about t h e  
questionnaire. 

Since 'our r e s u l t s  w i l l  be based on a small .sample, it is very important that w e  g e t  
your response. I n  addit ion,  most organizat ions t h a t  have completed t h e  survey have 
found it i n t e r e s t i n g  and in£ ormative. 

I ' d  l i k e  t o  ask you t o  agree t o  take  pa r t .  Are t h e r e  any questions you might have 
about t h e  study? W i l l  you pa r t i c ipa te?  

Y e s  No (GO TO Q.A) 

Great! Let  me f i r s t  g e t  your name so I can mail o u t  t h e  package of material .  

w: TITLE : 

FIRM NAME: . . 

ADDRESS : CITY: STATE : ZIP: 

PHONE #: INTERT?IEWEE ' S NAME : 

And when would be a goce time t o  c a l l  you back,  say within 10 days t o  2 weeks? 

TIME: DAY : 

( IF  NECESSARY): Of course any information you provide w i l l  be combined with a l l  
o ther  responses and w i l l  be used f o r  s t a t i s t i c a l  analyses only. Your pa r t i c ipa t ion  
w i l l  be  completely conf ident ia l  and your name w i l l  never be associated with t h i s  
survey in any way. 

C 
Before I go on: 

A. Who (besides yourself)  in your organizat ion would be appropriate f o r  us  to  
contact? (TRY TO SET FfVE NAMES - =CORD ON UUL RECORD SHEET.) 

-... 
I I 



SIC 120 - Food & kindred products 
22 - ~ e x t i l e ' ~ i 1 1  products '  
26 - Paper & a l l i e d  products 
27 - pr in t ing  & publishing 
28 - Chemicals 
35 - Machinery except e l e c t r i c a l  
36 - E l e c t r i c a l  & e lec t ron ic  

machinery & equipment 
38 - ~ e a k i n g ,  analyzing and 

con t ro l l ing  instruments 
* ( i e .  Photo; medical ,& 

o p t i c a l  equip. Also includes 
watches and clocks)  

INDUSTRIAL QUESTIONNAIRE * not necessary t o  read t h i s  

1. According to our information your company's SIC code (standard i n d u s t r i a l .  RECORD SIC 
s l a s s i f  i c a t i o n  code) is , which means your' company is p r inc ipa l ly  i n  the  , (5-6) -- 

industry. Is t h a t  correc t?  - 
. . 7 - 

Yes ------ (SI(Ip To Q. 2) ----------- .1 
No ................................. 2 

( IF  NO):  
Could you please  descr ibe  in a few words t h e  industry your organizat ion is in: 

. , - TERMINATE ' . . 
7. 

2. . Prior  t o  t h i s  study, have you seeri o r  heard anything about t h e  use of a c t i v e  s o l a r  
' 

energy equipment f o r  heat ing water o r  f o r  space heat ing o r  cooling f o r  i n d u s t r i a l '  . . 
use? 

, . ". I", 
8 - ?,$ 

Yes ............................ 1 m 

NO - - - - -- - - (SKIP To Q.8) ---------- 2 : ', 

% 5 ,  

( IF  YES) : 
3a. Would t h i s  be  for:  (READ LIST AND CIRCLE ALL THAT APPLY) 

YES - 
domestic water heating ----------- 9- 1 
process water heat ing ----------- 10- 1 

space heat ing ------------ 11- 1 
space cooling ----------- 12- 1 

3b. To t h e . b e s t  of  your knowledge, is  your company now using any s o l a r  energy systems? 
13- 

Yes ............................... 9 
NO ------ (SKIP To Q. 3c ) ------------ 2 

( IF  YES, ASK): Is t h e  system a c t i v e  o r  passive? 
I 14- 

Active ........................... 1 
Passive ---- (SKIP TO Q. 3c) -------- 2 

I . (IF ACTIVE, ASK): For what purpose does your firm use a c t i v e  s o l a r  energy? Is it 
used fo r :  (READ LIST AND CIRCLE ALL THAT APPLY) 

domestic water heat ing -------- 15- 
process water heat ing 0------- L6- 1 

space heating -------- 17- 1 
SKIP TO 4.4 

space cooling --------. 1 n- 

6 5 



3c. Has your f lxm a c t i v e l y  sought information about an a c t i v e  s o l a r  energy system from 
a s o l a r  equipment manufacturer o r  dealer? 

19-. 
Yes ................................ 1 
NO -------- (GO TO Q. 4 )  ----------- 2 .  

( I F  YES): 
For what k i d s  of a c t i v e  s o l a r  energy systems have you looked for  information? 
(READ LIST AND CIRCLE AS MANY AS APPLICABLE) 

domestic water heat ing  ------- 20- 1 
process water heat ing ------- 21- 1 

space heat ing ------ 22- i 
space cooling ------- 23- 1 

4. Now I 'm going to read a few statements t o  you. Af ter  each statement, p lease  te l l  
m e  on a scale of 1 t o  5 i f  you agree, o r  d isagree  with t h e  statement. An answer 
of 1 would mean you s t rongly  agree, 5 would mean you s t rongly  disagree,  3 would 
mean you nei ther  agree nor disagree.  

Neither 
Strongly Moderately agree nor Moderately Strongly 
agree agree d isagree  d isagree  d isagree  

a 
4a. W e  can cur ren t ly  

ob ta in  r e l i a b l e  and 
dependable s o l a r  
energy equipment f o r  
use in our company. 1 2 

4b. W e  can n t t r e n t l y  
. ob ta in  r e l i a b l e  and 

dependable so la r  
energy equipment 
t h a t  makes economic 
sense fo r  use in our 
company. i 2 

4c. Solar  energy equipment 
w i l l  be widely used 
i n  our industry within 
the next f i v e  years. 1 

. . 
4d; I understand t h e  

f inancidl  m e r i t s  
of  so la r  energy 
systems. 1 

4e. I understand how 
s o l a r  energy 
,systems work. 

( I F  4 OR 5 CIRCLED IN 4-48 ,  SKIP TO Q.6) 



5 .  What d i f f e r e n t  kinds o f  c o l l e c t o r s  do you know about? What others? (DO NOT READ LIST) 

f l a t  p l a t e  --------------- 
concentrator ------------- 
evacuated tube ----------- 
t r i c k l e  c o l l e c t o r s  -------- 
a i r  c o l l e c t o r s  ----------- 
se lec t ive  ---------------- 
non-selective ------------ 
other  (please speci fy)  

6a. Do you know the  names of  any suppl iers  o r  manufacturers of s o l a r  systems? (ii? ; 
NO, GO TO 4.7) what names come t o  mind? What o thers?  (PROBE, RECORD B m W )  

I 

6b. (ASK FOR EACH MANUFACTURER MENTIONED I N  Q. 6a) 
Taking these  manufacturers a d  suppl iers  one a t  a time, would you say (READ 
F R O M  LIST) makes a r e l i a b l e ,  o r  u 'mel iable  product? (RECORD BELOW ON 
RELIABILITY SCALE) (REPEAT FOR EACH MANUFACTURER/SUPPLIER LISTED) 

6c. Again, taking these  manufacturers and suppl iers  one a t  a time, would you say 
(READ FROM LIST) makes an economical, o r  uneconomical product? (RECORD BELOW 

ON ECONOMICAL SCALE, REPEAT FOR EACH MANUFACTURFR/SUPPLIER LISTED) 

Q. 6a Q. 6b Q. 6c 
*.- manufacturers/ 

suppl iers  r e l i a b l e  unre l iable  - DK economical uneconomical DK -. 

six months 

two years 

7. Is it l i k e l y  o r  unl ike ly  t h a t  your company w i l l  buy s o l a r  heat ing o r  cooling 
equipment fo r  some appl ica t ion  i n  t h e  next (READ LIST)? Is t h a t  very o r  somewhat 
(likely/unLikely) ? 

V'=Y Somewhat Somewfiat v-Y 
Likely Likely Unsure Unlikely Unlikely 



8. Now suppose t h a t  your firm has decided t o  i n s t a l l  a new HVAC system,  and has 
i d e n t i f i e d  severa l  d i f f e r e n t  systems f o r  considerat ion.  I ' d  l i k e  t o  ask you about 
the  c r i t e t r i a  you use t o  screen ou t  some o f  these  a l t e rna t ives .  For pach c r i t e r i a  
I mention, I ' d  f i r s t  l i k e  t o  know i f  you use it o r  not. The f i r s t  is (READ UNDERLINED 
WOiibS PREFACED BY "DO YOU USE.. . ", IF "NONO", CHECK RIGHT HAND COLUMN. READ ENTIRE LIS$ 
THEN FOR EACH "YES" GO BACK AND ASK PUU QUESTION AND FILL Ili RESPONSE I N  APPROPRIATE BLAl ) 

DO you use (READ UNDERLINED WORDING)? NOT USED ' 

o What is  t h e  minimum expected l i f e  you would consider? - years -67 
64-66 

o For cooling equiptent,  what is  t h e  maximum i n i t i a l  
investment cos t  in. d o l l a r s  per ton  t h a t  you would 
consider? $/ton - -75 

68-74 
(80) 1 

o For heat ins ,  what is t h e  maximum i n i t i a l  investment 
cost i n  d o l l a r s  p a  thousand B T G ' s  per  hour you would 

! .  
consider? 

o What is t h e  minimum warranty period t h a t '  you would 
consider? 

o What is  t h e  minhum number of o ther  successful  
. i n d u s t r i a l  i n s t a l l a t i o n s  you would consider? 

DUP 1-4 

o What is t h e  maximum annual maintenance c o s t  a s  a 
percentage of  i n i t i a l  investment t h a t  you would - 

consider? % - -29 
26-28 

o Por heath$, what is the minimum energy conversion 
efficiency you would consldar? 

o For   cool in^^ what is t h e  minimum .caef.f, icient of  
per'formance, o r  COP you would consider? 

(NOTE: COP IS  A NUMBER, NOT A PERCENTAGE, BETWEEN 0 AND 15. 
IF RESPONDENT ANSWERS OVER 15, OR X "PERCENT", ASK: Can you 
t e l l  m e  how you a r e  defining COP?) 



MOT USED 

o What is the  minimum energy e f f i c i ency  r a t i o ,  o r  EER, 
t h a t  you would consider? 

o What is the  minimum seasondl energy e f f i c i ency  r a t i o  
o r  SEER? 

o. For coolinq, what is t h e  maximum c o s t  of  a service  cont rac t ,  
- i n  d o l l a r s .  per year per  ton of cooling, t h a t  you would 

consider? S/yr/ ton  - -62 
55-61 

o What is the  minimum coef f i c i en t  of performance o r  COP 
you would consider f o r  heat  pumps i n  the  heat ing mode? - -67 

63-66 

0.  What is the  minimum seasonal COP i n  &&.&I f o r  
E?%s3 

9a; Would you consider an HVAC system i f  t h e  manufacturer d id  not 
'have a l o c a l  presence? yes-1 no-2 -73 

9b. . Would you consider an HVAC system if you had no previous 
experience with t h e  system vendor o r  the  manufacturer? y e s - 1  no-2 -74 

9 c . Now assuming you weqe considering a r e t r o f i t  i n s t a l l a t i o n ,  i n  screening -- 

a l t e r n a t i v e s  would you consider t h e  system (READ FOR EACH 
STATE- FOLLCWTNG) 

-- If it was not t h e  same type a s  t h e  one t h a t  was being replaced'? 
75- 

Yes ........................ 1 
No ......................... 2 

-- I f  t h e  energy source is not  the  same a s  the  one you a r e  cu r ren t ly  using? 
76-.  

Yes ..................... 1 
NO ........................ 2 

(80) 2 
10a. In evaluat ing i n d u s t r i a l  HVAC equipment, which of the  following f inanc ia l  G U ~  1-4 

c r i t e r i a  does your company use? Do you use (READ LIST) 
(READ ALL METHODS FIRST THEN GO BACK & ASK QUESTION FOR EACH YES) 

Payback method - which is a method t h a t  est imates - c -  
the  number of years required t o  recover the  i n i t i a l  Yes ---------------- 1 
cash investment and s e l e c t s  equipment fo r  which the  
recovery time is s u f f i c i e n t l y  shor t?  

. . ( I F  YES, ASK: ) :*at is  t h e  length of t h e  payback ye-ars 7 - 
period you required? 8 - 

I 



A Cash Flow Discounting Method - which 
is a method that e s t i m a t e . s . y ~ l v  
cash-'inflows o r  savings and cash. outflows o r  c o s t s  
over t h e  l i f e -  of the  equipnent and d iscounts  
these flows t o  account f o r  t h e  time value of 
money . . . - . . 

( IF YES ,' A*: ) 
Does youi company &e t h e  ~ e t '  present  Value 
Method? 

(IF YES, ASK:) What does your company 
current ly  use a s  i t s  discount  r a t e  ( c o s t  of 
c a p i t a l  ? 

Does your company use  t h e  In te rna l  Rate of  
Return ( t h a t  isr t h e  discounted cash flow 
of r e t u r n ) ?  . . . - . . . . - . . 

( IF  YES, ASK: What. does your company use 
a s  i ts  internal r a t e  of re turn?  

I n i t i a l  investment c o s t  'only, , o r  

Some o the r  f inanc ia l  c r i t e r i a  (SPECIFY) 

11. Now I am going to read you a l i s t  of six c r i t e r i a  that a r e  o f t e n  used i n  21- 

evaluat ing HVAC equipment f o r  new i n s t a l l a t i o n .  After I read the  l is t ,  22- 

I m u l d  l i k e  you t o  te l l  me which c r i t e r i o n  you consider t o  be the =st 
important i n  your evaluat inn  ~f HVAC equipment. (READ, LIST, MAKING SURE 

TO.  READ X 'D CRITERION FIRST, CONTINUING UNTIL ALL CRITERIA ARE MAD. 
RECORD A "1" NEXT TO MOST IMPOK11ANT.) Which one do you consider the  most 
important.  i n  your evaluat ion of HVAC equipment? 

NOW, of  a l l  the  remaining c r i t e r i a  (READ LIST, OMITTING 'NOST IMPORTANT . 
CRITERION", AG?iIN STARTING WITH X ' D  FEATURE) which would you consider to 
be the  second most important c r i t e r i o n  i n  evaluat ing HVAC equipment? 
(RECORD A "2" NEXT TO SECOND LWST IMPORTANT. REPEAT QUESTION UNTIL ALL 
SIX CRITERIA HAVE BEEN RANK ORDERED. BE SURE TO READ LIST OF RGNAINING 
CRITERlA EACH TIME AND RECORD RANK ORDER I N  THE SPACE NEXT TO THE CRITERIA.) 

C r i t e r i a  Rank Order 

( ) I n i t i a l  cos t  

( ) Supplier reputa t ion  and service  

( 1 Cost of operat ing and maintenance 

( 1 ' System r e l i a b i l i t y  

( 1 Convenience of  i n s t a l l a t i o n  and operat ion 

( 1 Li fe  cycle  c o s t  
7 0 



, 12. Between now and 1985, what average annual r a t e  of f u e l  c o s t  i n c r a s e  do mu 
expect your firm w i l l  see? 29 - 

3G- 
% per  year (average) 31- 

13. Suppose your company chose an HVAC system.which d id  not f u l l y  meet its 
expectations. On a f i v e  point  sca le ,  where 1 is of l i t t l e  consequence 
t o  your company and 5 i s  po ten t i a l ly  ca tas t rophic  t o  your company, how 
s i g n i f i c a n t  would it be  f o r  your organizat ion i f  the-  system proved: (READ LIST) 

Of l i t t l e  consequence Po ten t i a l ly  ca tas t rophic  . 

t o  . the organizat ion to  t h e  organizat ion 
a )  less economical 

than projected? 1 2 3 4 5 -32 

b)  l e s s  r e l i a b l e  and 
dependable than projected? 1 2 3 4 5 -33 

14. Suppose'you a c t i v e l y  supported adoption of an HVAC system which d id  not f u l l y  
meet expectations. On a f i v e  point  sca le ,  where 1 would not a f f e c t  your 
pos i t ion  and c r e d i b i l i t y  and 5 would highly endanger your pos i t ion  and 
. c red ib i l i ty ,  how s ign i f i can t  would it be  f o r  you personal ly  i f  the  system 
proved: (READ LIST) 

Would not  a f f e c t  
my pos i t ion  and 

c r e d i b i l i t y  

Would highly 
endanger my pos i t ion  

and c r e d i b i l i t y  
a )  l e s s  economical 

than pro j ected? 

b )  l e s s  r e l i a b l e  and 
dependable than projected? 1 2 3 4 5 -35 

, 15. A t  what l e v e l  i n  your organizat ion are f i n a l  HVAC decisions t y p i c a l l y  made: 
(READ LIST) . 

36- 
Corporate l e v e l  ------------------ 1 
Divisional  l e v e l  ------------------. 2 

. . Individual  p l a n t  l e v e l  ----------- 3. 



16. I n  the next 2-3 y e a r s ,  do you expect your firm w i l l  s h i f t  i ts fue l  usage 
pa t t e rn?  

37- 
Yes ............................ 1 
NO --- ( S n P  TO Q.17) ------------ 

( I F  YES, ASK:) 
What f u e l s  do y'ou expect t o  use l e s s  of?  What f u e l s  do you expect t o  use more 
o f?  (READ LIST) 

A. . . B. 
use l e s s  use more 

Gas ........................ 39- 1 2 
E l e c t r i c i t y  ----------------- 40- 1 2 
Coal ........................ 41 - 1 2 
Wood ....................... ' 42-  1 2 
Other (SPECLFY) 

43- 1 2 

17. About what percent of ex i s t ing  HVAC equipment i n  the  following -three areas  do 
you expect your company w i l l  rep lace  within t h e  next f i v e  years? (READ LIST) 

Space heat ing . , % 

Space cooling % 

Water heat ing % 

18a. Which of the following th ree  statements b e s t  r e f l e c t s  your company's a t t i t u d e  
toward new products and technologies: (READ LIST) 

a )  W e  l i k e  t o  b e  a t  t h e  f r o n t i e r  of  technology and to  be t h e  f i r s t  to  56- 
. .experfarent with new products and processes. 1 

o r  

. b )  W e  c a r e f u l l y  monitor t e s t - i n s t a l l a t i o n  i n  our  industry and, i f  . 

they work w e l l ,  w e  a r e  quick t o  adopt. 2 
o r  

C )  We take  a wait-and-see.at t i tude toward new products and processes. . 3  

l ab .  I n  making purchases f o r  your own home, which o f  the  following three  
statements bes t  r e f l e c t s  your approach: (READ LIST) 

a )  I f ind  it i n t e r e s t i n g  and exci t ing  to be the  f i r s t  one i n  my area  
t o  t r y  a new pro'duct. 

o r  

b )  I 'm i n t e res ted  in new products, bu t  I l i k e  t o  have one o r  two of 
my f r i ends  t r y  the  product f i r s t  t o  see  i f  it has "bugs". 

o r  

c j  If a product is  r e a l l y  good, I ' l l  buy it eventual ly,  b u t  not 
u n t i l  it has proven i t s e l f  for  a few years.  



Final ly ,  I would like t o  get a l i t t l e  more information about you fo r  c l a s s i f i c a t i o n  
purposes: 

19. Which of t h e  following ca tegor ies  correspond most c lose ly  t o  your job 
r e s p o n s i b i l i t i e s  o r  i f  you f e e l  t h a t  you a r e  responsible fo r  more than one 
area what % of time is spent i n  each category? (READ LIST) (INDICATE % I  

58 - 
Production engineer % 59- 

60- 

Plant  o r  maintenance 62- 
engineer % 63 - 

Design engineer 

Plant  o r  factory manager % 68 - 
69 - 

Financial  cont ro l ler /  71- 
accountant % 72- 

73- 
Procurement o r  74- 

purchasing o f f i c e r  % 75- 

76- 
General manager % 77- 

78- 

80-3 
DUP 1-4 

Other (SPECIFY) 

TOTAL 100% 

1 90. About hew many y w p l o  report to you in your company, direct ly  or indirectly? 

i (READ LIST) 8 - 



21. How many yaars have you been w r u n g  fo r  your present company? 9- C 
10- 

years  11- 

22. I n  your highes t  degree, which o f  the  following b e s t  descr ibes  t h e  area of 
study you concentrated in? (READ LIST) 

12- 
Math/science ---------------- 1 
Engineering ------------------ 2 
Business ...................... 3 
Libera l  arts ---------------- 4 

23.. -What was the highest  l e v e l  of schooling you completed? (READ L I S T )  
. , 13- 

High school --------------- 1 
College .................... 2 
mgt-qyaduate -------------- 

9 .  . 3  
(DO NOT READ) Refused -------------------i-- 4 

24. In to  which of  the  following age groups do you f a l l ?  (READ L I S T )  
14- 

Under 25 ..................... 1 
25 - 34 ..................... 2 

THANK YOU VERY MUCH FOR YOUR TIME! 





QUESTIONNAIRE: 

THE SOLAR ENERGY EQUIPMENT PURCHASING PROCESS 

In the following questionnaire, we ask you for information about 

your company and the +.recess you use to purchase heating, ventilating 
and air conditioning (HVAC) equipment:. 

Some of the information requested may not be immediately available 

to you; Please use any sources (people, reports) within your company 

that you need to complete the questions. Note also that we would prefer 

to get your best guess about any of the questions than to have the answer 

left blank. 

Section I: Attitudes Toward Altex~nafive'Systems 

We would like to learn your reaction to two industrial solar HVAC 

systems. The summary description of each system is followed by a list 

of statements that.you will be asked to agree or disagree with. 

I 

We are interested in how you FEEL about these systems,' based on 

their descriptions, rather than your quantitative evaluation of the 

systems. There are NO RIGHT 0d WRONG ANSWERS, so feel free to register 

your opinion about the productidescribed. 



SOLAR ABSORPTION COOLING 

A s o l a r  abao rp t ion  pool ing ayetem con ta ins  t h r e e  
~ J o r  cumponencs: a Bolar c o l l e c t o r  a r r a y ,  s t o r a g e  
tanka, and an abso rp t ion  c h i l l e r  un i t .  (See Diagram.) 

The f lat  plate col2ector array Conaiata of a 
modular s e t  of pane l s  (co1lecto;s) i n s t a l l e d  i n  a 
l oca t ion  k i t h  maximum exposure t o  t h e  sun a t  a l l  t imes  
of t he  year .  The c o l l e c t o r s  a r e  mounted a t  an  ang le  
from the  ho r i zon ta l  approximately equa l  t o  t h e  i n a t a l -  
l a t i o n  l a t i t u d e .  Dlrect  attachmenr t o  a roof of 
accep tab le  s lope  o f t e n  produces an  e s t h e t i c a l l y  
pleas ing i n s t a l l a t i o n .  Each f l a t  p l a t e  s o l a r  
c o l l e c t o r  is an  i n s u l a t e d  box, completely g l a red  on 
one s i d e  enc los ing  a f l a t  b lack metal p l a t e  r h i f h  
con ta ins  c losed  channels  f o r .  t he  passage of h e a t  
t r a n e f e r  f l u i d .  I n .  January of 1980 a f l a t  p l a t e  
c o l l e c t o r  could be purchased f a r  betveen $10 and $20 
per aquare foot .  The thermal performance of f l a t  

. p l a t e  c o l l e c t o r e  depends on many f a c t o r s .  Awever ,  a 
r u l e  of thumb i s  t h a t  f l a t  p l a t e  c o l l e c t o r s  x i 1 1  
d e l i v e r  t h e  energy equ iva l en t  of 1 t o  2 g a l l o n s  of 
f u e l  o i l .  1 t o  2 thousand Cubic f e e t  o f  n a t u r a l  gee. 
o r  30 t o  60 RYH of e l e c t r i c i t y  per  squa re  f o o t  of 
c o l l e c t o r  per yea r ,  a t  a de l ive red  temperature  of 
lSO°F. 

The insuhted  hot water etorage tunk  i s  used a s  a 
method of r e t a i n i n g  a o l a r  hea t  f o r  use a t  n i g h t  o r  on 

' days vhen t h e  sun is obscured by olouda. The s t o r a g e  
tank i s  u s u a l l y  a i r e d  t o  hold tbo  days ~ 0 r t h  of a o r ~ a l  
heat ing requirement.  I n  many i n s t a l l a t i o n s ,  a 
t he rmos ta t i c  mixing valve  i a  used i n  t h e  d e l i v e r y  l i n e  
from the  tank t o  keep d e l i v e r y  temperature  Conetaut.  

In  a d d i t i o n  t o  h o t  v a t e r  s to rage ,  c h i l l e d  v a t e r  
can be scored f o r  l a t e r  use i n  coo l ing  bu i ld ing  a i r  
rhen s o l a r  energy is not  a v a i l a b l e .  

same p r i n c i p a l  88 8 gas r e f r i g e r n r n r ,  u i t h  t h a  gas 
flame being r ep la t ed  by s o l a r  heat .  I n  t h e  
r e f r i g e r a t i o n  c y c l e ,  a c h i l l e d  l i q u i d  (umually u a t e r )  
expands t o  t o o l  t h e  bu i ld ing  supply a i r .  Thie l i q u i d  
is then  recompressed through a pro tees  of absorbing t h e  
l o v e r  p re s su re  l i q u i d  vapor i n  a concentra ted s a l t  
s o l u t i o n .  The s a l t  m d u t i o n  and r a t e r  vapor is 
produced i n  a gene ra to r  d r iven  by solar-heated hot 
r a t e r .  During s u n l e s s  day8 o r  a t  n ight  t he  syatem uses  . 
hot  v a t e r  s t o r a g e  tanka f o r  d r i v i n g  hea t ,  o r  dravs  on 
s t o r e d  c h i l l e d  v a t e r .  One p o a i t i v e  element of s o l a r  
oool ing is t h e  s t r o n g  Cor re l a t ion  be t r een  a v a i l a b l e  
s o l a r  energy and Cooling requirements.  

As Can be seen i n  t h e  system diagram, t h e  p ro t eas  
s t a r t s  i n  t h e  gene ra to r  uh ich  is f i l l e d  u i ch  t h e  
abso rbe r  l i q u i d  ( l i t h i u m  bromide s o l u t i o n )  and is 
heated by energy from t h e  s o l a r  C o l l e t t o r .  The 
abso rbe r  bo i l s .  produbing r e f r i g e r a n t  vapbr and 
Concentrated absorbent. Aeat i s  r e j e t t e d  from t h e  
r e f r i g e r a n t  vapor by t h e  Cooling v a t e r ,  Condensing i t  
t o  a l i q u i d .  The l i q u i d  r e f r i g e r a n t  f l ovo  through t h e  
expansion va lve  s e p a r a t i n g  t h e  High and Lo\: pres su re  
s i d e  t o  t h e  evaporator .  At t h e  evaporator  t h e  drop i n  
p re s su re  b o i l s  t h e  r e f r i g e r a n t  producing r e f r i g e r a t i o n ,  
r h i e h  is app l i ed  t o  t h e  t o o l i n g  load. The Cycle i a  
t o s p l e t e d  at t h e  absorber  vhe re  t h e  con&entra ted 
l i t h i u m  bromide s o l u t i o n  absorb8 t h e  Coolant ( r a t e r )  , . 
vapor. The hea t  exchanger f o r  t h e  absorbent  s e r v e s  t o  
preheat  d i l u t e  absorbent  and cool  t h e  eonbentra ted 
absorbent .  

The e n t i r e  abso rp t ion  ayatem u t i l i z e s  s tandard gas  
f i r e d  r e f r i g e r a t i o n  technology r i c h  t h e  gene ra to r  
modified t o  ope ra t e  on t h e  200'P solar-heated r a t e r .  

The a c t u a l  a i r  conditioning unit r o r l u  on t h e  oottector mmy / 

Hgh Prseslrrs Side 

Dilute  LaJ R.eselrre Side 
Abeorbent 1 1 ,  

t 

Absorber guupomtor 



(Circle one number for each item) 

System A: SOLAR ABSORPTION COOLING 
Ne i.t he r 
Agree nor 

Strongly Don't 

Disagree Disagree 
Agree Know 

The system produces reliable output. 1 2 3 4 5 6 7  8 

Adoption of the system protects against 1 2  3 - 4  5 6 7 8 
power failures. 

Performance of the system is sensitive 
to climatic conditions. 

1 2 3 4 5 6 7  8 

The system is made up of field proven 
't 1 2 3 4 5 6 7  8 

components. 

Adopting the system conveys the image of a 
modern, innovative company. 

1 2' 3 4 5 6 7 8 

The.systeni requires a major retraining 1 2 3 4 5 6 7  8 
effort. 

The system's initial cost is acceptably low. 1 2 3 4 5 6 7 8 

The system protects against fuel rationing. 1 2 3 4 5 6 7 . 8 

In adopting this system, we would do our 
part in reducing pollution. 

1 2 3 4 5 6 7  8 

System components produced by several 
manufacturers can be substituted for one 1 2 3 4 5 6 7  8 
another. 

.The system can easily be extended to meet 
increased HVAC needs. 

1 2 3 4 5 6 7  8 

The system is easily installed. 1 2 3 4 5 6 7  8 

The system has too many.concepts that have . I 2 3 4 5 6 7  !8 
not been fully tested. 

System components are easily accessible 
for maintenance and repair. 

1 2 3 4 5 6 7  8 

The system leads to considerable energy 1 2 3 . 4 5 6 7 .  
savings. 

8 

The system is easily integrated into an 1 2  3 4 5 6 ' 7  8 
industrial building. 

The system is too complex. 1 2 3 4 5 ' 6 7  8 

The system's operating cost is acceptably 1 2 3 4 5 6 7  8 
low. 

The system offers a state-of-the-art 
solution to HVAC needs. 

1 2 3 4 5 6 7  8 

The system increases the noise level in 1 2  3 4 5 6 . 7  8 
the plant. 

The system makes use of currently 1 2 3 4 5 6 7  8 
unproductive areas in industrial buildings. 

Adoption of this system will increase ' 1 2 3 4 5 6 . 7  '8 
construction delays. 

The system is modular.' 1 2 3 4 5 6 7  

Service for the system will be quick 
and easy. 1 2  3 ' 4  5 6 7 8 



SOLfi ASSISTED HEAT PUtP 

The major components of a  s o l a r  a s s i s t e d  heat  
pump system a r e  the  c o l l e c t o r  a r r a y ,  t r a n s f e r  f l u i d  
system, s o l a r  s to rage .  a o l a r  c o n t r o l l e r  and heat  pump. 
(See Diagram.) 

The f i a t  p l a t e  c o l l e c t o r  a r m 3  c o n s i s t s  of a  
modular s e t  of panels  ( c o l l e c t o r s )  i n s t a l l e d  i n  a  
l oca t ion  b i t h  maximum exposure t o  t he  sun s t  a l l  t imes 
of t h e  year.  The c o l l e c t o r s  a r e  mounted a t  an ang le  
from the  h o r i z o n t a l  approximately equal  t o  t h e  i n s t a l -  
l a t i o n  l a t i t u d e .  Direct  attachment t o  a  roof of 
accep tab le  s lope  o f t e n  produces an  e s t h e t i c a l l y  
pleas ing i n s t a l l a t i o n .  Each f l a t  p l a t e  s o l a r  
c o l l e c t o r  l a  an in su la t ed  box, completely glazed on 
one s i d e ,  enc los ing  a  f l a t  black metal p l a t e  bhich 
con ta ins  c losed channels  f o r  t he  passage of hea t  
t r a n s f e r  f l u i d .  In  January of 1980 a  f l a t  p l a t e  
c o l l e c t o r  could be purchased f o r  between $10 and 520 
per square  foot .  The thermal performance of f l a t  
p l a t e  c o l l e c t o r s  depends on many f a c t o r s .  Hobever, a  
r u l e  of thumb is  t h a t  f l a t  p l a t e  c o l l e c t o r s  b i l l  
d e l i v e r  t h e  energy equivalent  of I t o  2 ga l lons  of 
fue l  o i l ,  1 t o  2  thousand cubic f e e t  of na tu ra l  g a s ,  
o r  30 t o  60 KWH of e l e c t r i c i t y  per  square  foot  of 
c o l l e c t o r  per yea r ,  a t  a  de l ive red  temperature of 
150°F. 

The t r a n s f e r  fluid q s t z m  c o n s i s t s  of a  pump, 
heat  exchanger and a s soc ia t ed  piping. To avoid 
problems of f r eez ing  and co r ros ioh .  g lyco l  s o l u t i o n s  
a r e  u sua l ly  used a s  t h e  t r a n s f e r  f l u i d .  The t r a n s f e r  
f l u i d  pump 19 a c t i v a t e d  by t h e  s o l a r  system c o n t r o l l e r  
and c i r c u l a t e s  t h e  f l u i d  ac ros s  t h e  c o l l e c t o r s  and 
through a  hea t  exchanger a t  t he  s t o r a g e  tank. 

. The system c o n t r o t t e r  ope ra t c s  t he  t r a n s f e r  f l u i d  
pump i n  response t o  t he rmos ta t i c  sensors .  The 
c o n t r o l l e r  measures t he  d i f f e r e n c e  betbeen c o l l e c t o r  
and s t o r a g e  temperatures and s t a r t s  t h e  ope ra t ion  of 
t he  pump bhen a  p o s i t i v e  d i f f e r e n c e  i s  measured. 

The i n s u l a t e d  hot  wa te r  Sto?gge tad! 1, used a s  a  
method o f  r e t a i n i n g  s o l a r  heat  f o r  use a t  n igh t  o r  on 
days shen the  sun is  obscured by clouds. The s t o r a g e  
tank i s  u s u a l l y  s i zed  t o  hold tho days r o r t h  of normal 
heat lng requirements.  In many i n s t a l l a t i o n s ,  a  

t he rmos ta t i c  mixing valve  is  used in  t he  d e l i v e r y  l i n e  
from the  tank t o  keep d e l i v e r y  temperature  cons t an t .  

A hcot  pwnp uses  t h e  same th ree  components a r  an  
a i r  cond t t i one r  - an evaporacor ,  Compressor, and 
condenser.  Hobever, t h e  c y c l e  is reversed.  In e f f e c t ,  
a  heat  pump a t t empt s  t o  cool  t he  o u t s i d e ,  and in  "the 
process pumps" hea t  t o  t he  indoor  a i r .  I n  a  normal 
heat pump i n s t a l l a t i o n  the  indoor a i r  absorbs  hea t  from 
the  r e f r i g e r a n t  which obta ins '  t h e  hea t  from the  o u t s i d e  
a i r .  In a  s o l a r - a s s i s t e d  u n i t  t h e  heat  1 s  obta ined 
from the  s to red  solar-heated f l u i d .  The higher  t he  
temperature  of t he  source  f l u i d . . t h e  more e f f i c i e n t  t h e  
hea t  t r a n a f e r .  Th i s  e f f i c i e n c y  i s  o e a e ~ ~ r c d  by t h e  COP 
(Coef f i c i en t  of performance).  A COP of 2 means t h a t  
one un i t  o f  e l e c t r i c a l  enerRy app l i ed  t o  the  un i t  r i l l  
move 2 u n i t s  of heat  nc ros s  t h e  u n i t .  

When the  temperatures  of t h e  s o l a r  r torsRe and 
c o l l e c t o r  r e t u r n  l i n e  a r c  l o r e r  than t h a t  b h i t h  can be 
e f f i c i e n t l y  used f o r  d i r e c t  bu i ld ing  hea t ing ,  t he  
s o l a r - a s s i s t e d  heat pump is an e f f e c t i v e  hea t ing  
aystem. In ' t h e  h y p o t h e t i t a l  example shobn i n  t h e  
system diagram, t h e  heat pump a lone  rould  have a  l ob .  
COP ( c o e f f i c i e n t  of performance) because the  ambient 
temperature  be lo r  f r eez ing  dec reases  t h e  heat  source  
and causes  f r eez ing  problems on the  outdoor c o i l .  The 
s o l a r  system a lone ,  a s  shobn i n  t he  schemat ic ,  cannot 
produce t r a n s f e r  f l u i d  temperatures  h igh  e n o u ~ h  t o  
provide use fu l  heat  t o  t he  bu i ld ing .  Hobever. bhen 
coupled i n  a  system a s  shobn i n  t he  schemat ic ,  t h e  
e f f i c i e n c y  of both systems is improved. 

The hea t  pump o p e r e t e s  on a  f l u i d  r h i c h  has a  
tcmperacure e l eva ted  s e l l  above f r eez ing .  Even i f  t he  
s o l a r  s to rage  is kept a s  l i t t l e  a s  20°F above ambient.  
t h e  heat  pump COP i s  improved ( a s  long a s  t he  s t o r a e e  
temperature  is  above 3S°F). The s o l a r  c o l l e c t o r  
e f f i c i e n c y  i s  a l s o  improved over  a  d i r e c t  s o l a r  hea t ing  
scheme. Since a  l o b e r  temperature  t r a n s f e r  f l u i d  i s  i n  
u se ,  t h e  c o l l e c t o r  cover l o s s e s  a r e  l e s s ,  i nc reas ing  
e f f i c i e n c y .  The c o l l e c t o r s  can be used dur ing per iods  
o f  o t h e r b i s e  marginal  sunshine  such a s  a t  t h e  beginning 
and end of t h e  day and on p a r t l y  f l oudy  days ,  bhich 
a l s o  inc reases  s o l a r  system efficiency. 

Ambiext Temperature - 20' F 



( C i r c l e  cne number . f o r  each i t em)  

System B: SOLAR ASSISTEU HEAT P W  - -- 
N e i t h e r  

S t r o n g l y  S t r o n g l y  , Don' t. 
Aaree n o r  

Di s a g r e e  Agree Know Disagree  - . a -  

The syntem produces r e l i a b l e  o u t p u t .  1 2 3 4 5 6 7  8 

Adoption o f  t h e  sys tem p r o t e c t s  a g a i n s t  
power f a i l u r e s .  

1 2 3 4 5 6 7  8 

Performance of t h e  sys tem is  s e n s i t i v e '  
. t o  c l i m a t i c  c o n d i t i o n s .  

1 2 . 3 4  5  6  7  , 8 

  he sys tem is made up o f  f i e l d  proven 1 2 3 4 5 6 7  
components.  

8 

Adopting t h e  sys tem conveys t h e  image o f  a 
modern, i n n o v a t i v e  company. 

1 2 3 4 5 6 7  8 

The sys tem r e q u i r e s  a  major r e t r a i n i n g  
e f f o r t .  

The s y s t e m ' s  i n i t i a l  c o s t  is a c c e p t a b l y  low. 1 2 3  4 5 6  7  ' 8 

T h e s y s t e m p r o t e c t s a g a i n s t  f u e l  r a t i o n i n g .  1 2 3 4  5  6  7 . .  8 

I n  a d o p t i n g  t h i s  sys tem,  w e  would do o u r  
p a r t  i n  reduc ing  p o l l u t i o n .  

1 2 ' 3  . 4  . 5 .  6 7 8 

'System components produced by s e v e r a l  
manufac tu re r s .  can  be s u b s t i t u t e d  f o r  one 1 ' 2 3 4 5 6  7  8 
a n o t h e r .  

The sys tem can e a s i l y  be ex tended  t o  ineet 
i n c r e a s e d  HVAC needs .  1 2 3 4 5 6 7  8 

The sys tem i s  e a s i l y  i n s t a l l e d .  1 2 3 4 5 6 7  8 

The system h a s  t o o  many c o n c e p t s  t h a t  have 
not been f u l l y  t e s t e d .  1 2 3 4 5 6 7  8 

System components a r e  e a s i l y  a c c e s s i b l e  
Ear mnintcnanco and r e p a i r .  

1 2 3 4 5 6 7  

The sys tem l e a d s  t o  c o n s i d e r a b l e  energy  
s a v i n g s .  

1 2 3 4 5 6 7 .  

The sys tem is e a s i l y  i n t e g r a t e d  i n t o  a n  
i n d u s t r i a l b u i l d i n g .  1 2 . 3  4  5 6 7  8 

The system is t o o  complex. 1 2  3 4  5 6 7 ' 8 I 
The s y s t e m ' s  o p e r a t i n g  c o s t  i s  a c c e p t a b l y  6, low. 

The sys tem o f f e r s  a s t a t e - o f - t h e - a r t  
' s o l u t i o n  t o  HVAC needs .  1 2 3 4 5 6 7  8 

The' sys tem i n c r e a s e s  t h e  n o i s e  l e v e l  i n  
the  p l a n t .  1 2 3 4 5 6 7  

The sys tem makes u s e  of c u r r e n t l y  
u n p r o d u c t i v e  areas i n  i n d u s t r i a l  b u i l d i n g s .  

1 2 3 4 5 6 7  8 

Adopt ion of t h i s  s y s t e m  w i l l  i n c r e a s e  
c o n s t r u c t i o n  d e l a y s .  

1 2 3 4 5 6 7  

1 2 3 4 5 6 7  8 The s y s t e m  is modular. 

S e r v i c e  f o r  t h e  sys tem w i l l  be  q u i c k  
. and e a s y .  1 . 2 3 4 5 6 7  8. 



Next, we'd like to get your feelings about solar: 

SecLlo11 11: Pref erence Arialysls 

In the questions below, remember that SYSTBI A IS A .  SPACE COOLING 

SYSYW and SYSTM B IS A SOLAR ASSISTED 'HEAT PUMP SYSTLN . 

Assuming that each system met all of the operating and financial 

requirements of your firm (as we discussed over the phone), what is 

the likelihood that you would recommend that your firm purchase each 

system for a new installation? (Check one line in each column.) 

System A System B 

Certain, practically certain (99 in 100) 

Almost sure (9 in 101, 

Very probable (8 in 10) 

Probable (7 in 10) 

Good possibility (6 in 10) 

Fairly good possibility (5 in 10) 

Fair possibility (4 in 10) 

Some possibility (3 in 10) 

Slight possibility (2 in 10) 

Very slight possibility (1 in 10) 

No chance, almost no chance (0 in 10) 

2. In financial analysis, many companies use the payback period method 

for evaluating HVAC equipment. It determines the number of years required 

to recover an initial cash investment. 

Now, considering your feeling about fuel escalation, how long would you 

r.equire that an investment in each HVAC system payback to: 

System A system B 4 

(a) Be 100% certain to recommend it over 
a conventional alternative. (Please years years 
answer to the nearest tenth of a year.) 

(b) Be indifferent between it and a 
conventional alternative (a 50% years years 

a chance of recommending it). 

(c) Be just willing to consider it for 
recommendation (a 10-20% chance of 
recommending it). 

years years 



. . 

3 .  &igain, SYSTW A IS A 'cI'Ac~~,' COOLTN: S.YSTlN A N D  SYSTEM -- B IS A HEAT PUMP 

SYSTEM. Please circle the number which shows how rduch you agree or disagree 

with each of the following statements: 
Neither 

Strongly Moderately agree nor Moderately Strongly ' 
agree agree disagree -disagree- disagree 

a) We can currently obtain a 
System A that makes economic 1 
sense for use in our company. 

b) We can currently obtain a 
reliable and dependable 
System A for use in our 

1 

company. 

c) We can currently obtain a 
System B that makes economic 1 
sense for use in our company. 

d) We can currently 'obtain a 
reliable and dependable 
System B for use in our 

1 

company. 

el' Solar energy equipment will 
be widely used in our industry 1 
within the next five years. 

f) I understand the financial 
mertis of solar energy systems. 

1 

g) I understand how solar energy 1 
systems work. 

Section 111: Decision Process Information 

4. The purchase of an industrial HVAC system typically involves several . 

participants. In this question, we would like to know more about who 

would be involved in the important phases of the decision-making process -- ' 

both company personnel and people external to the firm. 

: For each of the "decision phases" in the following chart, please indicate 

approximately what percentage of the task-responsibilities is that of each 

category of participants. For instance, Phase I may be the responsibility ' 

of the architect (25%), the HVAC consulting firm (25%), and top management 

Of course, a given decision-making phase might be the responsibility of 

only one category of participants, in which case, you should write 100% 

in the appropriate box and leave all. of the other boxes in that column 

blank. 8 2 



1 

Decision Identification of 

your company' s needs, while 
k*Decision phase 3 involves only the alternatives (generally 2-3) retained for final.selection. 

2 

Financial and 
technical 
evaluation* 

% 

% 

% .  

X 

% 

, '  % 

% 

% 

% 

% 

% . .  . . . .  % 

100% 

HVAC systems 

3 

Final equipment 
and source 

. . 
selection** 

% 

% 
:: 

% 

'% 

% 

% 

. . % .  

% 

% 

% 

% 

.. . 106% 

,that meet 

alternatives 

Retrofit 
Installation 

% 

% 

% 

.. 
% 

% 

% 

% 

% 

% 

% 

100% 

of all alternative 

HVAC 

Decision New 

. . 

INTERNAL 
COMPANY 
PERSONNEI, 

EXTERNAL 
PERSONNEL 

i 

*Decision 

Participants 
---,- 

Production engineer 

Plant or maintenance 
engineer 

Design engineer 

plant or factory 
manager 

Financial controller 
or accountant 

Procurement or 
purchasing officer 

~eneral management 

Other (specify) 

HVACIEngineering firm 

Architects 

HVAC equipment 
manufacturers/vendors 

COLUMN TOTAL 

phase 2 generally involves 

Installation 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

100% 

'evaluation 



Section :IV: Coxany ~nformnti 'on .---- 

5 .  A t  what l e v e l  i n  your organiza t ion  a r e  f i n a l  HVAC decis ions  t y p i c a l l y  made? 
(CHECK ONE) 

corporate l e v e l  

d i v i s i o n a l  l e v e l  

individual  p l a n t  l e v e l  

C a l l  t h e  l e v e l  noted above the  HVAC "decision unit" ,  and answer the  following 
ques t ions  i n  terms of t h a t  decis ion  u n i t .  

6. About how many separa te  p l a n t s  does your decis ion  u n i t  have? 

7a. About how many t o t a l  sq.  f t .  of p l a n t  a r e a  does your decis ion  u n i t  have? . . 

thousand sq. f t .  

b. ' About what percent  of ' t h i s  space i s  owned by the  decis ion  u n i t  (not rented o r .  
leased)  ? . , =, 

C. ' O f  the  a r e a  i n  ( a ) ,  how is i t  d i s t r i b u t e d  geographically (see  map)? 

Northeast % 

Northwest % 

Sobtheas t % 

Southwest % 

100 % 



Bag Where is  t h e  headquar te rs  of your d e c i s i o n  u n i t  l o c a t e d ?  

ZIP 

b. Where i s  t h e  p l a n t  you a r e  a s s o c i a t e d  w i t h  l oca t ed?  

ZIP 

9. Uhat is  your expected growth r a t e  i n  new p l a n t  a r e a  a s  a pe rcen t  of your 
c u r r e n t  p l a n t  f l o o r  a r e a  (do n o t  s u b t r a c t  p l a n t  a r e a  c u r r e n t l y  be ing  vaca t ed )?  

% annual  growth r a t e  

10.. What were t he  s a l e s  f o r  your d e c i s i o n  u n i t  l a s t  y e a r  (+ l o%)?  - 
$ - m i l l i o n  

11. About how many employees does your  d e c i s i o n  u n i t  have? 

12a. P l ea se  estimate your d e c i s i o n  u n i t ' s  annual  HVAC energy usage of each of 
t he  fo l lowing  f u e l s .  What is your company's u n i t  energy c o s t  of each of 
t h e s e  f u e l s ?  

O i l  . Gas - Elec.  Coal Wood Other ( spec i fy )  i 

Annual usage 
(thousands of d o l l a r s )  - - -- -. 

pe r  u n i t  energy c o s t  - - 
$ / g a l  $ / f l  $/KWH $ / t on  $/cord 

b. P l e a s e  check t h e  pr imary  f u e l  your  company uses  f o r  each of t h e  fo l lowing  
HVAC a p p l i c a t i o n s .  (P l ea se  p l a c e  on ly  one check i n . e a c h  row.) . .  

O i l  - - Elec.  ..Coal Gas wood - Other  ( spec i fy )  

Space h e a t i n g  

Space coo l ing  

Water h e a t i n g  

Thank you very  much f o r  your cooperat ion!  I f  you would l i k e  a copy of  t h e  
r e s u l t s ,  . p l ea se  write your name and add re s s  below, and we w i l l  be happy t o  
send you a copy when they a r e  a v a i l a b l e .  

Name 

Company 



If you would like to comment on this questionnaire or solar 

products in general, please use the space below to do so. 



Variable System Descriptions 



SOLAR DOMESTIC WATER REATING 

A solar &m~Ietic water heating mystem is 
mmpoaed of five elertents: a collector array; hot 
water atorape tank, transfer fluid circulating 
aystem (a pump, pipes and' a heat exchanger), 
myatem controller and auxilliary heatinq aource. 
(8w Diagram.) 

The flat plate collector array consists of a 
raodular set of panels (collectors) installed in 
location with maximum exposure to the sun at all 
times of the year. The collectors are mounted at 
an angle f m  the horizontal approximately equal 
to the inntallation latitude. Direct attachment 
to a roof of acceptable slope often produces an 
esthetically pleasing installation. Bach flat 
plate solar collector is an insulated box, 
completely glared on one side enc1osing.a flat 
black metal plate which contains closed channels 
for the passage of heat transfer fluid. In 
January of 1980 a flat plate collector could be , 

' purchased for between $10 and $20 per square 
foot. The thermal performance of flat plate 
collectors depends on many factors. Rowever, a 
rule of t h d  is that flat plate collectors will 
deliver the energy equivalent of 1 to 2 gallons 
of fuel oil, 1 to 2 thousand cubic feet of nat- 
ural gas, or 30 to 60 KWH of electricity Der 
square foot o f  collector oer vear. at r drXi'vered 
temperature of 1500~. 

The fmulated hot water storage tank is used 
as a method of retaining solar heat for uee at 
night or on days when the sun is obscured by 

Clouds. The atoreT ta* is usrlallv sired to. 
hold two days worth of normal heating requirement. 
In many installations, a thermostatic mixing 
valve is, used in the delivery line from the tank 
to keep delivery temperature constant. 

The transfer fluid system consists of a 
pump, heat exchanqer and associated piping. To 
avoid problems of freezing and corrosion, glycol 
solutions are usually used as the transfer fluid. 
The transfer fluid pump is activated by the solar 
system controller and circulates the fluid across 
the collectors and through a heat exchanger at 
the storage tank. 

The System controller operates the transfer 
fluid pump in response to thermostatic sensors. 
The controller measures the difference between 
collector and storage temperatures and starts the 
operation of the pump when a positive difference 
is measured. 

The aurflllary heating source is placed dorm 
stream of the solar storage tank, and it is 
essentially a standard hot water heatinq system. 
This auxilliary source could be any type of water 
heater, from steam converter to electric 
resistance. The auxilliaw heating system 
operates in response to the temperature of the 
water delivered from the solar storage tank. 



SYSTM B 

SOLAR SPACE EKATINC 

A molar apace heating mymtem is composed of 
mix elements. These are a collector array, hot 
rater mtorege tank, tranmfer fluid circulating 
Wmtem, heat delivery 8yatem. molar mystem 
controller, and auxilliary heat mource. (See 
Diagram. ) 

The ~ l m t r a t i n p  colteotor array conslets of 
collector unite wunted on a framework which 
moves to track the sun, keeping the collectors 
perpendicular to the sun throughout the day. A 
mingle concentrating collector consiste of a 
linear absorber through which the transfer fluid 
is pumped. This can be as oimple am a black 
pipe. The unit  is insulated by one of two 
athoda: either glazing across the outoide edges 
of the reflector and providing foam insulation on . 
the external surface of the reflector, or insula- 
ting only the absorber pipe with an evacuated 
glass tube to produce e Thermos effect. In 
January of 1980, a concentrating collector array 
could be purchamed for approximately $30 to $50 
per 8quare foot. This same array will deliver 
the energy equivalent of 1 to 2 gallon8 of fuel 
oil, 1 to 2 thousand cubic feet of natural gas, 
or 30 to 60 KWH of electricity per .q\ure foot of 
collector per year, at a delivered temperature of 
epproximately 290.P. 

The insulated hot water storage tank is umed 
as a method of retaining solar heat for use at 
night or on days when the sun is obscured by 
clouds. The mtorage tank is usually sized to 
bold tvo day# rorth of normal heating requirement. 
In many installations, a thermostatic mixing 
valve is uaed in the delivery line from the tank 
to keep delivery telaperature constant. 

The transfer fluid system conaimts of a 
pump, heat exchanger and amsociated piping. To 
avoid problems of freezing and corrosion, glycol 
molutions are umuelly umed im the transfer fluid. 
The tranefer fluid pump la ectivated by the solar 
mymtem controller and circulates the fluid across 
the collectors and through a heat exchanger at 
the storage tank. 

W e  heat delivery system in a hot water 
based solar space heating system can consist of 
any standard hot water unit. Pin tube , 

convectors, fan coil unite or reheat coils could 
be supplied by the solar heated waters. 
Standard circulating pumps and temperature 
controls are also umed in solar heating systems. 
The only mpecial requirements with a solar 
heating system is that the sizing of unit coils 
be mtched to the temperature of the delivered 
hot water. 

The system controller operates the transfer 
fluid .pump in remponee to thermostatic sensors. 
The controller measures the difference between 
collector and storage temperatures and starts the 
operation of the pump when a positive difference 
in measured. 

The auxillfary heatfng source is placed down 
stream of the solar storage tank, and it is ' 

essentially e standard hot water heat system. 
This auxilliary oource could be any type of water 
heater, from steam converter to'electric 
resistance. The auxilliary heating system 
operates in response to the temperature of the 
water delivered from the solar storage tank. 

heat 
delivery 
system 

L I 
insulated 

etomgs tank 

8 9 
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HVAC PROFESSIONALS SEGMENT 

TELEPHONE QUESTIONNAIRE 



Eallo, t ' m  froat Oialoqw, an Inbepondant markat raaaatch 
f a m  We ace co?duCting a study about e o l a r  anasgym ( I F  RE~EVANTI w e  
got yout  nrau from 1 Zt is  very i m p o m n t  for ua t o  g a t  
a t t l t u d u  of i n d f v i d u ~ l s  such i e  you who influence purchase decisions 
for h a t i a q  a d  air conditioning equlgmant. Do your permonally, work 
direc t ly  with c l i e n t s  i n  t h e . s a l e c t i o n  o r  ara luat ion  of  heat ing o r  a i r  
cmndi~laing . q u i p a n t 7  

I ' d  like to aok you t o  agrea t o  taka part in the study. Our 
qwationa w i l l  only take a fev minutas of your tfmo, O f  course, 
.g ¶,ufomutioa you provide will be comblnad with a l l  othat .rasponsas 
ad all ba w e d  f o r  r t a c i s t i c a l  analyses only. Your pa r t i c ipa t ion  
wil l  be compktely coa f iden t i a l  and your uame w f U  never be asaoeiated 
wlth thia survey k, any way. In addit ion,  we Mil l  make avai labla  t o  

t08Ult8 of Cha study. 
I'd 1- t o  ask you t o  agree t o  take part .  Are there .np 

queatiew you d g h t  have about. the study? W i l l  you pa r t i c ipa te?  

Yaa.-:l Creatl no - 2 ( G O T O @ )  [ N u t  Nnr (M TO 811 -8 
(GO 'm (2.1) 

9 YhO i n  your orpanizat ion would ba UI appropriate individual lor ua ' 

0 .contact? 

Who Elem? (PROBE) 

Nama 

Telephone 



lab Are you aware of how active solar energy systems work? 

lb. Haayour  f i n a c t i v e l y s o u g h t i n f o r m a t i o n a b o u t ~ o l a r e n e r g y f r o m  
a s o l a r  equipment mauufacturer or deale-r? . . 

Ye. - 1 no . -2(IF NO, GO TO Q. 2.) 

(IF YES, ASK:) 

lc. For what kinds of active solar energy systems have you 
looked f o r  information? 

domestic water  hea t ing  - 1 
procese  water  h e a t i n g  -2 - 
space h e a t i n g  -3 - 
space cool ing  - 4  - 

za. Has your f i n  considered the use of active solar energy equipment 
for: (READ LIST) 

2b. Has your f i r .  s p e c i f i e d  t h e  use o f  s o l a r  energy for :  (ASK ONLY THOSE ITEMS CONSIDERED AN0 ENTER IN C o l .  Q.2b) - (IF THERE 
IS ASYSTEM CONSIDERED BUT NOT SPECIFIED, ASK Zc. OTJERVISII, U) 

TO 2d.j 

(QbZa) (Q. 2b) a :. - I' 

Considered Specif fed  

atty domestic water hea t ing  app l i ca t i on? .  -1-15 - -1-19 - any process  water  h e a t i n g  a p p l i c a t i o n ?  - 01-16 -1-20 , - 
any space  hea t ing  a p p l i c a t i o n ?  01-17 - - -1-21 any apace cool ing  a p p l i c a t i o n ?  -1-i8 -1-22 , . - - 

(I? CONSIDERED OF THB AB.OVE, Cb TO 3 ) 
. .  . 

FOR TYPE SPCCIFWD It? Q.2b) . . - 
2c. What a r e  tho. reason. f o r  no t  n p e e i t v i n ~  ~ o l a r  when i t  was considered? 

(DO NOT READ LIST: CHECK ANY BOXES THAT APPLY. NOTE: USE "GENERAL" 
BOX HERE AND IN Q.2e.  WHEN RESPONDENT DOES NOT SPECIFY ANY DIFFERENCE 
BY SYSTEM-TYPE. 1 

General  Water Process  Space Space 
Heat ing Heat ing Heat ing  Cooling 

cos t - -1-23 - -1-24 -1-25 - - -1-26 - -1-2 7 
r e l i a b i l i t y  -1-28 - 01-29 -4- 30 - - -1-31 01-32 
manufacturer r 

r epu ta t i on  -1-33 - - -1-34 - -1-35 -1-36 - -1-37 
c l i e n t  decided 

against . - -1-38 - -1-39 - -1-40 - - 1-4 1 
o t h a r  (specify). 

01-42 
-1-43 - - - 1-44 - -1-45 - 01-46 - -1-47 



2d. .(IF . -. TYPE . WIPbce#r S P t m X E D  IU Q.2b, ASK Q.2dj IF NONe, m TC) 9 . 3 )  
How much of your company's business i s  a c t i v e  s o l a r  r e l a t e d ?  

- - 1 lena than 5% 
-2  5% - 25% 
- 3 over '25% 

1 

2e. Would you say your c l i e n t s  have been s a t i s f i e d  o r  d i s s a t i s f i e d  
w i t h  t h e i r  so lar 'energy experience? ( IF  NECESSARY:) Would tha t  
be moderately e a t i s f  i e d l d i s s a t  is1 fed o r  very s a t i s f  i e d l d i s s a t i s f  ied? 

Water Process Space Space 
Gencral Heatinr Heating Heating Coollni; 

Very s a t i s f i e d  --- -1 
Moderately 

What types of s o l a r  c o l l a c t o t r  do you know about? mt 
(DO NOT BEAD LIST) 

f l a t  p l a t e  
couceutra tor  
evacuated .tubes 
t r i c k l a  c o l l e c  t c  r a  
@.r c o l l a c t o r a  
r a l a c t i v a  
noo-salective 
o t h e r  (speci fy)  
none 



4 'L.0 rn ware of .uppliers o r  auaufacturora  o f  my a o k r  s y s t e m ?  
( IIO, 00 9 . 6 )  If 80. u h ~ t  a,, c, to. m d ?  Othara? 
(PROBE AND RECORD BELOW.) 

5.. Taking t h u e  amautactursrs  and ~ u p p l f e r s  one a t  a ti-, would vou 
8837 ( U A D  FROM LIST) makos a r e l i a b l a  o r  unre l l ab le .pmduc t?  ( U ~ R D  BUW 
OH RELWILITY SCALE. (REPEAT FOR UCH ~ A C T ~ W ~ ~ P L I D ~  LISTED. I . 

Sb. Again. t a k i n 8  these  manufacturers and s u p p l i  e ra  one a t  a time. 
would you 8.9 (READ FROM LIST) makes ecOMPIca1 o r  uneconomical 
p r 0 d ~ ~ t 8 ?  (RECORDBELOW ON ECONOMICAL SCALE. REPEAT FOR EACH 
MANWA~~ISUPPLIER LISTED. ) - . . - . .- . 

. . 

5a. Sb. 'I 

4. m a n u f a c t u n r s l  
s u p p l i e r s  r e l i a b l e  u n r e l i a b l e  economfcal un~conoPLca1 

4 5 - 6 6  1 . 2 -6 7 1 2 -68 

Not Aware o f  Supplier6 0 SKIP 9.6 

(ASX  ONE^: 
6 .  DO you b e l i e v e  t h a t  s o l a r  energy ,equipment w i l l  o r  wi l l  n o t  be 

widely used wi th in  the  next  f i v e  years? '  (AS NECESSARY; ASK:) 
Is that d e f i n i t e l y  v i l l / w i l l  no t ,  o r  probably w l l l l w i l l  no t?  
(IF DEFINITELY WILL, ASK:) Do you f e e l  f a i r l y  c e r t a i n  about  
that, o r  ate you j u s t  p r e t t y  sure?  

F a i r l y  c e r t a i n  -1 

D e f i n i t e l y  w i l l  - 
. .  < P r e t t y  s u r e  - -2 

, Probably w i l l  -3 - 

i -, Probably w i l l  not  

Def in i t e ly  w i l l  no t  . -6 



- 
7.0 1,s it likely or unlikely that your firm will specify active solar heating 

o t  cooling equipment for. eoms application in the naxt.year? (AS - 
WBCESSABY; ASK:) 1s that very l ikely/unlikaly,  or soc~e,what l ike ly /  
ml ik . l~?  (IlmRy LIKELY. ASK:) Are. 9QU l O O Z  certain or j u s t p r e t t v  
sure? 

How about' i n  tha next f i v e  years? . 

Next Y e a r  Five Years 

very u ' $ y  , " <;z:;dl v e v  -1 
~ i k e l ~  - <:::;; 

. . sure -2 nure -2 

S0laeath.t 
Likely -3 

Unsure 4. 

Somewhat 
U*&Y . -5 

(IF EITBEB 1 YEAR OR 5 YEAR, OR BOTH, ARE "VERY LIKELY", THEN ASK 
(1. 8, 9a AND 9b. IF NEITIIER ARE "VERY LIKELY", THEN SKIP TO Q. 10.) 

8.  ( IPWVERP LIKELY") : 
. . 

What application/technology do you expect to specify ,active solar heating or cooli'ng 
equipment for': . ( f l  NECESSARY, READ U S T )  

-1 -15 
Solar domestic wacer'haating - - 1 -16 Solar apace heating - 

-1 -17 
Solar absorption cooling - 
Solar ass i s ted  haat pumps 

md cooling ayrt.ms 



O . 0  Ueuld chi .  be fo t r  
-1 -19 

8..idential use - 
I ~ U C ~ I ~ ~  use -1 

-20 - 
-1 -21 

Commarcial use - 
Muni c i  pal/governmeat 

buFldiDgs -1 
-22 - 

-1 -23 
Hospitals - - 1 .-24 
Other (please ppecifp) 

9b .  the.. l i k l y  to  b e  new o r  r e t r o f i t  fnacallatfouool? 

r e t t o f  i t  

m. lfov I ' m  going to  read a tow statements t o  you. After each statement. please 

t a l l  r -n, ig-aeale of 1 e o ' ~  if par agree. & disa(lree with . the a t a k t .  

An aa.nmr-.of 1 w a d  man you ;trongly agkee, 5 would eau you s t rongly . . 

diragree. 3 would mean nei ther  agree nor disagree. .Remember that we are talking 
abqut only ACTIVE solar.energy products. . 

l e l t h e r  
Strongly W e r a t e l v  agree nor Hoderately Strongly 

BLaaTE &ee . diraagraa disagree disagree 

) a. BPAC manufacturers can current ly  
produce coat e f f ec t i ve  so l a r  *1 

I 2 P 4 5 ,  -27  
energy s y s t m .  

& ) b. BDAC ~ u f a c t u r e r s  can current ly  
produce r e l i a b l e  and dependable 1 2 3 4 5 -28 
so l a r  energy sys  tema . 

) C .  I f  my firm recommended a so l a r  
WAC syetam-that  proved l e s s  

2 3 4 -29  eioaomical than w e  expected, it 1 5 
could harm our ragutation. 

f ) d. If I. p ~ r a o n a l l y ,  recommended 
a s o f a r  BVAC system that proved 
leek e e o u d c a l  than projected. 
i t . c o u l d  ruln my caraer. . 

( e., If my f i rm recommended a so l a r  

I ' BVAC t h a t  proved.less r e l i a b l e  1 
- '  

and dependable than'projected,  
it could harm our reputation. 

f .  I f  I. paraoually, r e e d e d  
.a so l a r  W A C  that provad l e a s  

I 
. , r e l i a b l e  and daperrdable than ' 1 2 - 

projrce.6, i t  could . ruin  my 
career. 9 7 



btei that 
Strongly .Moderately agree nor Moderately S t rona lv ,  

agree agree gree df ragre. - 
( 1 2. 1 f ind i t  latora8tlPg and 

exc i t ing  t o  be.e3le f i r s t  one 1 
fn my area t o  t r y  a new product. 

'( 4 h. . My f i rm is known in the 
Industry a s  one t h a t  only 
spec i f l ee  o r  recommends 
systems that are "t r ied.  and 
true". 

( 'i. g a - e a t  d o u l d  
finance. the dam lopmen t of 1 
markets f o r  sblar energy. 

( 1  j. Day i n a n d d a y o u t ,  s o l a r  
energy s y s t e m  end provide a 
s ign i f i can t  f rac t ion  of a 
building'  e WAC needs. 

( ) k. Solar  HVAC systems a r e  too 
complex. 1 

( 1- Specifications of so l a r  WAC 
. . systems w i l l  laad t o  an:  , - .  1 

atactfon delays . 
. . 

( . )  a. .The widespread adoprion of s o l a r  
emergy systems would b e  the best  
way f o r  the nation t o  achieve 
energy independence. 

C ) n. A s o l a r  WAC system user conveys 
a modern, ianovativa image. 

( 1 o. Solar HVAC eyetemo incorporate 
COO. many concepts tha t  have " 1 
not been fu l l y  tes ted.  

) q. Solar  BVAC systems protect  
r ga i aa t  f u r l  rat ioning.  

1 

. t. Solat BVAC rystam are 
d i f f i c u l t -  t o  sarvice. 1 



U e  Z'd 1- t o  rw1.v with you t h e  c r i t e r i a  you wa ln mrduatLug 
, 8VU V8t- & general. f o r  recommendation to, your c l ien to .  

Birat,. when you perform an ecouomic evaluation.of a l t e r n a t i v e  WAC systems, 
which on. of the  following c r i t e r i a  do you emphasize wet : .  

Lf ST,,. ONLY ONE: THE MOST EMPIUS1 ZED) 

Payback period, balancing dif ferences  ' . 

in invertmeat-'cost with dif ferencas  Fn -1 
oparating and maintenance costs.  

(131 Net present value of the  fnvestmant 
. and fu tu re  operating and maintenance -2 - 

costa. 

(31 f n l t i a l  investment coot only -3 

or so- o ther  c r i t a r i a a  (please  

Sugpoee you were retained t o  recommand an WAC system f o r  a cl ieut . '  
Rure may be c r i t e r i a  t h a t  you use te screen out  a l t e r a a t i v a s  t h a t  

.' you uoulda't consider recommending: Is there  a . m i n k  ov&rall  economic . , 

life, less t h a n  which you w o d d n ' t  cousider a sy*am? 

(IF YES) : How many years? 
. .. 

yea r s  

. . -  .- . . .. . 

t &ere a d n i m  fac tor7  warran- on W A C  equip-c that gotr require? 

-1'. ' Y E S  - -2,: NO -49 

(IF PES) : Bow many montha? months 
- - 

12c. Is there  8 c e r t a i n  minlmrrm number of p r io r  succersful  ins ta l lac ions  for  a 
8ymt8m t h a t  yoir'raquire before you~wU.1 recommend a system? - 

-1 YES' - -2 NO -5 2 

(IF YES): EIow many p r io r  i n s t a l l a t i ons?  -53-56 
L 

.---..... 
, . 

~ 12d. W i l l  you conrider raconnnending a system i f  you o r  your f i rm have had no , 

I previoua axpetlance w i th tha  system's vendor o r  manufacturer? 

I -I YES 
- - -2 NO I 

. . -5s 

12e. For a heating system, L s  there  a &nfmtrm X energy conversion eff ic iency tha t  
you require? ' 

-1YES - -2 NO - -36 



12fe For 8 cwliw 8yottu. i m  the re  a minimum coe f f i c i an t  of performanca 
tht p u  requira? . , 

-1 YES - 
m*t coaf f i c i r n t  of performance? 

8 .  I@ there a . i n h a m  prof? margin. or  fee for  your firn t h a t  you require? 
. . 

(DO 140T READ) : ~ a f  used -3 - - .--- .-.- -- - .- - --- .- --- ..--- ._.- . _ _ , (IF : me x o f  the syarsnla p d c o  t o  the client uiiuld t h i t b e ?  

U, When your firm evaluates new W A C  systems introduced to  the  market, har 
important i n  (READ EACE ITEM FROM LIST BELOW. IS IT OF HICREST 
m R W C g ,  MODERATELY IMPORTANT, OR NOT IMPORTANT?) 

. - . - -  . . . .  . 

( 1 , a the ryrtmr'e expected l i f e ?  

' Of highas t Hoderately Not 
importan&. important * important 

C s. b. the  reputat ion of the system's producers? 1 2 3 .  
-68 

( c. previous axperlance with the s v s t e d r  ' 

producers? 

( 1 d. .ease  of i n s t a l l a t i o n ?  1 2 3 -70 

-1 f . tha syatem' 8 saga of maintepance? 1 2 3 . -71 

( 1 8 .  the  modularity af the system's components? 1 2 3 -72 

( '  1 . h. the i n i t i a l  idveetmarrt cost?  - 1 2 : - i s  

( I. - the  warranty period? 
-7S..' 

( j. tha syrtem's maintenance costs?  1 2 3 '  
I 

( k. c l l e n t ' r  a v a i l a b i l i t y  of prfmary fuel?  1 2 3 -76 

1 2 3 
=j, : 

( 1. fu tu re  cos t s  of c l i e n t ' s  primary fuel?  

N e x t ,  I 'd  l i k e  to  get  soma information about your f inn. . ' 

14. In  w h a t  c i t y  Is t h e p r i n c i p a l  o f f i c e  of your f i n n  located? 



a r c h i t e c t y r a  o r  design -1 

contracting -2 
-.- 

WAC cousul t fng  -3 

both WAC conslulting and' 
con t rac t ing  

o t h a r  

16. About har many a r c h i t e c t s  o r  a g i u a e r f n g   professional^ does your 
ffm employ? * 

-12-14 

7 About hov many aepara te  WAC i n s t a l l a t i o n  recommendations was your 
firm involvad i n  laet y e a r ?  

18- About vhat percentage of  these i n s t a l l a t i o n 8  v e r e  f o r t  (READ LZST) 
h .  . 

municipal  o r  governmeat buildings.  , -20-22 
. . 

hosp i  t a l e  -23-25 

i n d u  trial bui ld ings  -26-28 - 
commarcFa1 buirdinge -29-31 

m u l t i p l e  family res idences  -32-34 

eingte family res idences  -35-37 

othet(P1ease speci fy)  -38-40 - 
. . (CHECK TO SEE TEAT TOTAL IS EQUAL 'PO 100%) 

19. . About *at percent '  of pour firm's d o l l a r  bus iness  La located in  the:  
\ . 

Northeast.  -41-43 

Sou theas  t z -44-46 
. . 

Sou t hves t , z -47-49 
Northwest. z -50-52 . 
C 

20. Doergour firm r ep resen t  a manufacturer of BPAC equipment? . 

- h ! s  - -2 loo 

(I? YES): Utafch m n u f a c t u r a r ?  -54-99 
.- - . 



.. 21. Idhat W 8 8  your firm'@ av~rana growth r a t e  i n  t o t a l  revenuta during t h e  
' * . .  . last Pive year~i? b 

- 

6 -56-58 

Fina l ly ,  I would l i k e  t o  g e t  a l i t t l e  info-tion about you f o r  
c l a se i . f i ca t ioa  purposes: 

. .  . . 

22. ' What is your job t i t l e ?  
. . 

. .  
23: Uhich of  tb following c a t e g o r i e s  most c l o s e l y  correspoads t o  your 

c u r r e n t  job t e s p o a e i b i l i t y ?  

a r c h i t e c t u r e  - - 1 

aystem s p e c i f i c a t i o n '  
and engineering - -2 

sales and customer -3 
contac t - 

customer s e r v i c e  and 
maintenance - -4 

company management - - 5 

o t h e r  (speci fy)  - 6 - 

24- About how many people r e p o r t  t a  you i n  your cowany,. d i r e c t l y  o r  
i n d i r e c t l y ?  

0 
1 - 3  
4 - 10 

11 - 30 
over 30 

. .--.- . . 

29. I n  YOU=' highes t  degree, which of t h e  fol lowing b e s t  desc r ibes  the  Area of 
study you concentrated i n ?  . 

Arch i t ec tu re  .-1 

. U a t h l ~ c f e n c e  - 2 . . 
Eng Inea r  i n g  -3 

Bubineas 4 

Liberal A r t s  -5 

102 





WAS INTENTIONALLY 
LEFT BLANK 



PERSONAL QUESTIONNAIRE 



Hello, I'm - .. from Dialogue, a marketing consulting firm. 
We're conducting ar'study for the Department of Energy about marketing 
active,c;olar energy products. The survey is being done among several 
different groups, one of which is home builders, and I'd like to ask you 
to participate. Does your firm build single family residential houses 
on speculation, that is, build first and find a buyer as the house gets 
finished? 

, 2 -  YZS - NO (TERMINATE) 

And does your firm build only mobile homes? 

YE' -- (TERMINATE) NO 

I'd like to ask you to participate in our study. The interview will take 
only a short while. 

(IF INDIVIDUAL AGREES): Thank you very much. (SEAT RESPONDENT WITH 
- .  RESPONSE CARD.) In the study we are trying to find out what home builders 

. . .  think about active solar energy systems and also to get their views of 
home,buyerst attitudes about solar energy. This survey will only take a 
short while. We will be glad to send you.the results of the study when 

. it is complete if you stamp this form. (HAND FORM TO RESPONDENT.) 

la. To begin with, how many single family residential units, both spec 
and custom, and excluding mobile homes,did your company build in 1979? 

units. 5- 9 

lb. And about what percentage of your detached, single-family residential 
cans tk~ ,~c t ion  is spec built? What percentage is custom built? 

spec built % 10-12 
custom built ' % 

(MUST ADD TO 100%) 100 % 

2. Approximately what was the residential construction volume for your 
company in 1974 in thousands of dollars? 

M - dollars 16-2 1 

3.  (HAND MAP TO RESPONDENT) What percentage of the single-family residential 
homes that your firm built 'in 1979 fall into each of these regions? (SHOW 
MAP, READLIST) 

I 

Northeast . -- X 22-24 

Southeast W 25-27 

(MUST ADD TO 100%) 100 % 



. .. 

4a. Approximately what percentage of t h e  homes t h a t  you b u i l d  a r e :  (READ LIST) 

e n t r y  l e v e l  houses % 

middle pr'kt: h~ tuses  % 

luxury houses % 

(MUST ADD TO 100%) 100 % . . 

Lb. Consider a  t y p i c a l  house you bu i ld  on specu la t i on .  Looking a t  $=a l e  A on 
your response ca rd ,  which of t he  ranges most c l o s e l y  r e f l e c t s  t h e  s e l l i n g  
p r i c e  of  t h a t  house? 

5 .  Next, I ' d  l i k e  t o  g e t  some informat ion  about  t h e  k inds  of  hea t ing ,  coo l ing  
and ho t  water  systems you i n s t a l l  when you b u i l d  a home. F i r s t  I e t ' s  t a l k  
about  t h e  primary f u e l  used f o r  home hea t ing .  

a )  What percentage  of spec  homes t h a t  you b u i l d  use  gas  as t h e  primary h e a t i n g  
f u e l ?  (REPEAT FOR EACH OF THE. FOLLOWING): 

$as X - 44-46 
e l e c t r i c i t y  x 47-49 

o i l  X 50-52 

s o l a r  - % 53-55 

o t h e r  % 56-58' 

no h e a t i n g  system % 59-61 

(COLUMNS MUST ADD TO 100%: TOTAL = 100%) - 
b) What percentage  o f  spec  homes t h a t  you b u i l d  use  gas  as t h e  pr imary f u e l  t o  

h e a t  water?  (REPEAT FOR EACH OF THE FOLLOWING): 

gas  z - 62-64 
% e l e c t r i c i t y  65-67 

o i l  X - . . 68-70 . . 
s o l a r  X - 71-73 ' 

o t h e r  X - 74-76 

(COLUMNS MUST ADD TO 100%: TOTAL = 1002) 

C )  I n  about what percentage  of  t h e  honu3s t h a t  you b u i l d  do. you 
i n a t a l l  a c e n t r a l  a i r  cond i t i on ing  ayetern? 

La 

d)  Have you e v e r  i n s t a l l e d  a h e a t  pump i n  a home? 

YES -1 -- NO -2 - 
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6 .  ~ c ' t i ' v o  s o i a r  energy Gystcmo @re s y s t e a s  wi th  a col lectcor  t h i t  use  a 
f l u i d ,  o r  a i r .  t o  move t h e  t rapped heat from t h e  c o l l ~ t o ~  t o  where i t  
w i l l  be used. Have you included any k i n d s  of a c t i v e  s ~ l a r  devices  i n  
any of  t he  homes you've b u i l t ?  

YES -1 -- NO -2 (SKIP TO Q. 15) 
. . 

::. 

In  a l l  of t h e  fo l lowing  ques t ions  when we a r e  t a l k t n g  abou t  s o l a r  energy 
systems, we a r e  on ly  t a l k i n g  about a c t i v e  s o l a r  energy systems.  

7. What k inds  of a c t i v e  s o l a r  energy systems have you i n s t a l l e d ?  (READ LIST) 
- (PROBE FOR OTHER KINDS OF SYSTEMS) (IF "YES" ASK FOLLOW-UP QUESTION): 

I n  how many houses have you i n s t a l l e d  t h i s  kind o f ,  system? (RECORD) 

Number of houses 

water  h e a t i n g  - -1 - -2 -10 

pool  heating - -I - '2 -14 - 
home h e a t i n g  

(and water)  - 2 1  - '* -18 - 
s o l a r - a s s i s t e d  ' 

h e a t  pump - -i '* -22 - 
o t h e r  - 

8. Who manufactured the  systems t h a t  you ins t ; ,  ].led? @ROBE) (ASK FOR 
' EACH, SYSTLY MARKED "YES" I N  Q. 7) 

/ 

don ' t  remember - 2 

s i t e  b u i l t  -3 
I 

pool  h e a t e r  names: 
1) 

don' t  remember - 2 

s i t e  b u i l t  -3 



home heating 
(and water ) 

solar-assisted 
heat ?ump 

don't remember -2 . 

sit.e built - 3 

. /, 
don't remember - 2 
site built - 3 

'type manufacturer other 
'.. 

9. Looking at Scale B (HAND SCALE CARD TO RESPONDENT). please tell me the 
number that best shows how satisfied you are with the 
(READ EACH SYSTEM TYPE INSTALLED FROM Q .  7 ) ,  you have installed? 

neither 
satisfied 

very moderately a nor moderately 'very - 
satisfied satisfied dissatisfied dissatisfied dissatisfied 

solar water heaters . 1 2 3 4 '  5 33- 

solar home heating systems 1 2 3 4 5 34- 

solar assisted heat pumps 1 2 3 4 5 35- 

other: 1 

1 

0 ,  Were there any specific solar related problems that developed either 
during or afteryour~hstallati@n of any ayatem? Vhat were they? 

, No- -1 38- 



11. Do you p lan  t o  i n s t a l l  any k inds  of a c t i v e  s o l a r  energy systems i n  the  
f u t u r e ?  

YES -1 --- NO -2 

12. Have you used any f e d e r a l  o r  s t a t e  i n c e n t i v e s  t o  reduce your own c o s t  of 
i n s t a l l i n g  a c t i v e  s o l a z  energy equipment? 

YES -1 

What i n c e n t i v e s  d i d  you use?  

13a. Did t h e  homebuyer(s) use any f e d e r a l  o r  s t a t e  i n c e n t i v e s  t o  reduce t h e  
c o s t  o f . p u r c h a s i n g  t h e  s o l a r  systems t h a t  you i n s t a l l e d ?  

YES -1 NO -2 DON'T KNOW -3 

( I F  "NO" OR "DON'T KNOW", SKIP TO Q. 14)  

13b. How important  were t h e  i n c e n t i v e s  i n  g e t t i n g  t h e  purchaser  t o  buy t h e  house? 
Where they:  (READ LIST) 

Very import a n t  

Moderately important  - 2 I 

Unimportant 

Don't know - 4  --- , . . . . . . . . . . . . . . . . . . . . . . .  
-5 Custom designed house 

14a. u s i n g  your most r e c e n t  spec s o l a r  home a s  an example, d i d  you perform any 
a n a l y s i s  of f u e l  sav ings ,  compared t o  t h e  c o s t  of t h e  s o l a r  energy system? 

. . 

YES -1 .. -- - - NO -2 (SKTP TO QJ8 ) .- . - .  NO 'SPEC SOLAR -3 l , . ~ -  

( S K I P  'Lo 0.18) 

14b.  In w h c ~ t  fclrm was the a n a l y ~ : s  done? (RE.4D LLS'i) (CHECK ALL MENTlONED) 

was i t :  Fucl ~ n v i n r c  pe r  y e a r  44-1 . . -- . 
pavback a n a l y s l s  o r  

y e a r s  t o  paybac!. - 45-1 

ca sh  flow a n a l y s i s  - 46-1 

o t h e r  ( p l e a s e  s p e c i f y )  47-1 

, (SKIP TO Q. 1 8 )  .. . -. 
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15a. Have you ever  considered i n s t a l l i n g  n s o l a r  energy system i n  one of 
your spec houses? 

YES - 1 NO -2 (SKIP T O  Q. 16) 48- 
. .  . 

15b. What prompted you t o  cons ider  i n s t a l l i n g  s o l a r ?  (CHECK ALL MENTIONED) 

demonstration 49-1 

rr.anufacturerlvendor -- 50-1 

another  ' b u i l d e r  51-1 : 

j u s t  went ou t  looking 52-1 

o t h e r  (p lease  s p e c i f y )  53-1 

Iba .  What k inds  of a c t i v e  s o l a r  energy systems for home use are a v a i l a b l e  i n  your 
area? 

s o l a r  water hea t ing  3 -1 

s o l a r  home and water  hea t ing  56-1 

s o l a r - a s s i s t e d  hea t  pump 2 7  -1 

o t h e r  (p l ease  s p e c i f y )  5 8 - 1  

none mentioned 59-1 (SKIP TO Q.  1 7  ) 

16b. (FOR EACH "YES" I N  U. 16a, ASK:) P l ease  look  a t  Sca l e  C. 
. . 

Which number on the  s c a l e  b e s t  d e s c r i b e s  how much you ag ree  o r  d i s a g r e e  
. 

wi th  t h e  s tatement:  "I know a l o t  about  how a 
system works. " Strong1.y S t rongly  

ag ree  Neither  Disagree 
s o l a r  water  hea t ing  1 2 3 4 5 60- 

s o l a r  home and water hea t ing  1 2 3 4 5 61- 

s o l a r - a s s i s t e d  hea t  pump 1 2 3 4 5 6 2- 

o t h e r  (p l ease  s p e c i f y )  

1.. What manufacturers  gf a c t i v e  s o l a r  ene rgy .  systems do you know of? 
.What atl~ers? 

Ill 



18. Looking a t  Sca l e  D, which number b e s t  d e s c r i b e s  how l i k e l y  yo11 a r e  t o  
. i n s t a l l  a s o l a r  energy system i n  a spec  home dur ing  1980? 

C e r t a i n ,  p r e c t i c a l l v  c e r t ~ i n  (99 i n  100) 

:\lmost s u r e  (9 i n  10)  

Very Pr::bable (8 i n  10) 

Probable  ( 7  i n  10)  

Good p o - s s i b i l i t y  ( 6  i t :  10)  

F a i r l y  good p o s s i b i l i t y  (5  i n  10)  

= a i r  p o s s i b i l i t y  (4  i n  10)  

Some p o s s i b i l i t y  (3 i n  l o )  

S l i g h t  p o s s i b i l i t y  (2  i n  10) 

Very s l i g h t  p o s s i b i l i t y  (1 i n  10) 

KO chance, a lmost  no chance (0 i n  10) 

1 -  Using Scal'e E,  do you b e l i e v e  t h a t  a manufaceurer o r  s u ? p l i e r  can o r  
. cannot  c u r r e n t l y  provide  r e l i a b l e  and dependable s o l a r . e n e r g y  equipment 

f o r  home use? 

D e f i n i t e l y  can - -1 

Probably can - -2 

Unsure - -3 

Probably can n o t  - -4 

DeEinlcrPy car1 nuL -5 

20-  Again, us ing '  Sca le  E ,  do you b e l i e v e  t h a t  a manufacturer  o r  s u p p l i e r  can 
o r  cannot  provide  s o l a r  energy t h a t  makes economic sense  f o r  home use?  

D e f i n i t e l y  can - -1 

Probably can - -2 

Unsure - -3 69- 

Probably can n o t  -4 

D e f i n i t e l y  can nat -5 

21 .  Now look  back a t  Sca le  C. P l e a s e  t e l l  me t h e  number on t h e  s c a l e  t h a t  h e s t  
d e s c r i b e s  how much you ag ree  o r  d i s a g r e e  w i th  t he  s ta tement  " I t  is  easy 
t o  o b t a i n  f i nanc ing  f o r  a s o l a r  energy system". 

S t rongly  ag ree  - -1 

~ . o d e r a t e l y  ag ree  - - 2 

Nei ther  ag ree  nor  d i s a g r e e  -3 

Moderately d i s a g r e e  - -4 

e St rona lv  d i s a g r e e  -5 . . .  . 
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2 2 .  \\%at number on S c a l e  C b e s t  d e s c r i b e s  how much you a g r e e  or '  d i s a g r e e  
with t h e  s t a t e m e n t :  "Manufacturers  o f  s o l a r  sys tems a r e  mos t ly  l i t t l e  
companies t h a t .  a r e  h e r e  today and w i l l  p robab ly  be  gone tomorrow"? 

S t r o n g l y  a g r e e  - -1 
Yodera te ly  a g r e e  - -2 
N e i t h e r  a g r e e  n o r  d i s a g r e e  - , - &  - 3 7 1- 

Yodera te ly  d i s a g r e e  - -4 
S t r o n g l y  d i s a g r e e  - -5 

23. What number on S c a l e  C b e s t  d e s c r i b e s  how much you a g r e e  o r  d i s a g r e e  
t h a t  s o l a r  energy equipment w i l l  be  w i d e l y  used by homeowners w i t h i n  
t h e  n e x t  f i v e  y e a r s ?  

S t r o n g l y  a g r e e  

Moderate ly  a g r e e  

N e i t h e r  a g r e e  n o r  d i s a g r e e  -3 

bloderate ly  d i s a g r e e  

S t r n n p l v  d i s a g r e e  

24. Now I ' d  l i k e  t o  a s k  you some q u e s t i o n s  a b o u t  home b u y e r s  i n  your  area. 
us'ing S c a l e  F, would you t e l l  me how much demand t h e r e  is among home 
b u y e r s  f o r  s o l a r  "energy h e a t i n g  sys tems?  
'(REPEAT QUESTION FOR"S0LAR WATER'HEATING SYSTEMS.) 

s t r o n g  moderate  s l i g h t  no 
demand demand demand demand 

s o l a r  h e a t i n g  sys tems  - 1 - -3 - - -2 -4 

s o l a r  w a t e r  h e a t i n g  
--I. - - 2 - -3 - -4 

sys tems  

Next,  I ' m  going t o  g i v e  you t h r e e  l ists of  c r i t e r i a  t h a t  p e o p l e  u s e  
t o  e v a l u a t e  s o l a r  energy systems.  (HAND FORMS TO RESPONDENT.) V i t h  
t h e  f i r s t  l ist ,  I ' l l  a s k  you t o  t e l l  me t h e  impor tance  o f  e a c h  c r i t e r i o n  
a s  i t  a f f e c t s  you, i n  your own b u s i n e s s .  Then, w i t h  t h e  second l i s t ,  
I ' l l  a s k  you t o  t e l l  m e  a b o u t  your  cus tomers ,  F i n a l l y ,  I ' l l  a s k  you how . 
a s o l a r  manufac tu re r  shou ld  e v a l u a t e  t h e  c r i t e r i a .  

25. On t h e  f i r s t  l i s t ,  t h e  c r i t e r i a  are o n e s  t h a t  you might  c o n s i d e r  when 
t h i n k i n g  abou t  u s i n g  a s o l a r  energy  sys tem on a s p e c  house.  I ' d  l i k e  
you t o  c i r c l e  t h e  number i n  t h e  column i n d i c a t i n g  how much p r i o r i t y  

P 
you'd a s s i g n  t o  each  c r i t e r i o n .  P l e a s e  t r y  t o  p l a c e  a b o u t  t h r e e  c i r c l e s  
i n  each  column. 

(AL,LOW SUPFICIEN'I' TIME FOR Hk;YPONUIIN'I' TO COMPLP,TIS 'I'fLlB ()Uk;BTION,) 



26a. I f  y o u ' l l  now t u r n  t h e  page, y o u ' l l  s e e  a list of c r i t e r i a  t h a t  a r e  
o f t e n  mentioned a s  ways i n  which g e n e r a l  consumers e v a l u a t e  s o l a r  
equipment. P l ea se  look  a t  t h i s  page and c i r c l e  t h e  number i n  t h e  
column tha t  i n d i c a t e s  how much p r i o r i t y  one of your customers  would 
give t o  each  of t h e  c r i t e r i a  in. d e c i d i n g  t o  adopt  a  s o l a r  energy system 
i n  a new home. Once aga in ,  p l e a s e  t r y  t o  p l a c e  t h r e e  c i r c l e s  i n  each 
column. 

(ALLOW SUFFICIENT TIME FOR RESPONDENT TO COMPLETE THIS QUESTION,) 

26b. What o t h e r  h igh  p r i o r i t y  c r i t e r i a  do you t h i n k  your customers use?  

27a. P l e a s e  t u r n  t o  t h e  next  page. Now, I ' d  l i k e  you t o  p l a c e  you r se l f  i n  
t h e  p o s i t i o n  of a s o l a r  p roduct  manufac turer .  You want t o  i n c r e a s e  
sales of your products .  Unfor tuna te ly ,  you also have a f i x e d  budget ,  ' 

s.o you c a n ' t  do eve ry th ing  t h a t  you might l i k e  t o .  Keeping both  t h e s e  
g o a l s  i n  mind, I ' d  l i k e  you t o  look a t  t h e  l i s t - o f  market.ing a c t i o n s  and 
c i rc le  t h e  numbers t n  ttte .columns t o  i n d i c a t e  *how2 you'd p l a c e  your 
marke t ing  p r i o r i t i e s  i n  o rde r  t o , i n c r e a s e  your bus iness .  Th i s  t i m e ,  , 

p l e a s e  t r y  t o  p l a c e  about  f o u r  c i r c l e s  i n  each  column. 

(ALLOW SUFFICIENT TIME FOR RESPONDENT TO COMPLETE THIS QUESTION.) 

27b. What o t h e r  a c t i o n s  would you take '  i f  you were a  s o l a r  manufacturer  o r  
- vendor ? 

28. P l e a s e  t u r n  t o  t h e  f i n a l  page. Th i s  q u e s t i o n  is about  t h e  v a r i o u s  
j o b  r e s p o n s i b i l i t i e s  you have. During a  t y p i c a l  week, what f r a c t i o n  
of your job  r e s p o n s i b i l i t i e s  are a s s o c i a t e d  w i t h  each of t h e  c a t e g o r i e s  
l i s t e d  on t h e  page? P l ea se  p l a c e  t h e  a p p r o p r i a t e  percentages  i n  t h e  
spaces  provided,  a n d n o t e  t h a t  t h e  t o t a l  must add t o  100%. 

(ALLOW SUFFICIENT TIHE FOR RESPONDEW TO COMPLETE THIS QUESTION.) I 80- 2 

1 Card 3 Dup 1-L 
L--- .. 



29. Who designs the spec single-family houses t h a t  you bui ld?  (CHECK ALL 
FENTIONED) 

. 
me - 5-1 

s t a f f  a rch i t ec t ldes ign  - 6-1 

outs ide  a rch i t ec t ldes ign  I - 7- 1 

other  (please speci fy)  8- 1 

30. Who chooses the  energy system t h a t  you i n s t a l l ?  (CHECK ALL MENTIONED) 

me - 9-1 . . 

s t a f f  engineer  1 0 - 1  

ou t s ide  engineer 1 1 - 1  

HVAC .cont rac tor  - 12-1 

o the r  (p lease  speci£y ) 13-1 

31. I h o  e l s e  would be involved i n  making dec i s ions  about which kinds of 
energy systems t o  I n s t a l l  i n  thehouses  you bui ld?  Who else is involved? 
(M) NOT READ LIST) (CHECK ALL HENTIONED) 

19-1 1 

no one - 14-1 f inn's owner/off i c e r s  

l5-' l e g a l / £  i n a n c i a l  s t a f f  
20-1 

s t a f f  a r c h i t e c t  

16-1 contrac>:ors 21-1 
ou t s ide  a r c h i t e c t  - 

o t h e r  (p lease  speci fy)  
22-1 

s t a f f  engineer 

outs ide  engineer 18-1 

32. Suppose t h a t  a f t e r  i n s t a l l i n g  s o l a r  water hea t ing  equipment you had t o  
inc rease  the  p r i c e  of a t y p i c a l  house by $3500 t o  cover c o s t s  and p r o f i t .  
Using Scale G ,  p lease  t e l l  m e  how the  marke tab i l i ty  of t h a t  house would 

no demand - 
unable t o  s e l l  

demand 
unaffected 

l a r g e  demand - 
sel l  innnediately 

2 3 4 5 6 7 1 

don' t knov -8 



33. Suppose that after instslling solar home heating equipment you had to 
increoee the price of a typical~houee by $8500 to cover coete and profit. 
Using ScaleG, please tell me how-'the anrketability of that house would 
be. affected, 

no demand - demand large demand - 
unable to sell unaffected sell immediately 

1 2 3 4 5 6 7 

don' t know - 8 

. ' 

3 4 .  In your business, would it be worth your while to keep abreast of 
research developments in solar assisted heat pump'technology? Please 

' .look at Scale H and tell me the number that best describes how worthwhile 
this in£ ormation would be to you: (REPEAT FOR SOLAR COOLING TECHNOLOGY. ) 

would would be would be would 
definitely be moderately slightly not be 
worthwhile worthwhile worthwhile worthwhile 

golar assisted heat pump 1 2 3 ' 4 25- 
technology 

solar cooling technology 1 

, 
35. What two o r  three technical or trade publications do vou read most 

regularly? (IF OTHER THAN ONES LISTED, LIST IN BLANKS) 

Professional Builder 27- 1 

Commercial Building 28- 1 

Home Building 29- 1 31-3: 

Housing. 30- 1 

36. Company Name: 



Another por t ion  of t h i s  s tudy w i l l  involve our interviewing who. 
a r e  e i t h e r  looking . to .buy a newly-built spec house .o r  who a r e  bu i ld ing  
custom - designed homes, o r  have r e c e n t l y  bought a newly-built spec 
home o r  custom- b u i l t  home. I n  order  t o  do t h i s ,  w.2 need l is ts  of 
such people. Would your company be w i l l i n g  to .p rov ide  us wi th  names 
of people who have contacted you about buying a newly-built home o r  who 

. . 
have recen t ly  bought a newly-built home? 

( I F  YES SAY:) 

Thank you very much. We w i l l  be con tac t ing  you i n  a week o r  s o  t o  ge t  
the  l ist  of names (MAKE, SURE COMPANY NAME, ADDRESS, AND PHONE # ARE 
RECORDED.) We r e a l l y  apprec ia te  your help.  

. . 
Name 

Address 

Phone /I 





SCALE A 

$30 - 50 50 - 70 70 - 90 
110 - 130' 130 - 150 Over 150 

SCALE B -- 
NEITHER, 

VERY MODERATELY SATISFIED MODERATELY VERY 
SATISFIED . SATISFIED NOR DISSATISFIED DISSATISFIED 

DISSATISFIED , 

SCALE C 

NEITHER 
STRONGLY EIODERATELY AGREE MODERATELY STRONGLY 
IIGREE AGREE NOR DISAGREE DISAGREE 

DISAGREE 

SCALE D - 
Certain, practically certain (99 in.100) 
Almost sure (9 in 10) 
Very probably (8 in 10) 
Probable (7 in 10j 
Good Possibili~y (6 in 10) 
Fairly good possibility (5 in 10) 
Fair possibility (4 in 10) 
Some possibility (3 in 10) 
Slight possibility (2 in 10) 
Very slight possibility (1 in 10) 
No chance, almost no chance (0' i n  10) 

SCALE E 

DEFINITELY PROBABLY PROBABLY DEFINITELY 
CAN. CAN 

UNSURE 
--.-- ---- CAN NOT 

p- 

CAN NOT- 

I - 1 2 3 4 5 



S C A L E  F 

STRONG . MODEIUTE S L I G H T  
DEMAND -- I1 EMAN D --- DEMAND ---- 

1 2 3.  

NO 
DEMAND .-- --- 

.--- . . 

SCALE G 

No demand -- Demand Large demand -- 
unable to sell unaffected S e l l  inm~edia.tely 

1 2 3 4 5 6 7 

SCALE H ---- 

WOULD 
D E F I N I T E L Y  B E  

NOULD RE . WOULD B E  WGULD 
MODERATELY SLIGHTLY ROT BE 
WORTHWHILE WORTIPJHILE -- WORTHWH?.LE 



~uilder's Criteria 

t.op high medium low . -.- 

priority priority p r o r t  priority 

1. Profit margin on solar equipment 1 2 3 4 

2. Performance reliability of solar 1. 2 3 4 
equipment 

3. Ease of installation 1 2 3 4 

Amount of change from usual building 
schedules 

Likely customer demand for solar 
equipped houses 

Installation of solar equipment by 
other builders in the area 

Building regulations 

Availability.of solar equipment 

Willingness of subcontractors to 
participate'in solar installation 

Reliability of .suppliers 

Availability of fully integrated 
solar equipment 

Government certification of 
solar equipment 



Customers' Criteria 

1. System's expected life 

2. Initial cost 

top high medium --- 1 ow -- 
priority priority priority priority 

3. Warranty period 1 

4. Operating and maintenance cost 1 2 3 4 

5. .  umber of successful- installations 1 ' 2 3 4 

6. Payback period 

* .  
7. Effect on home appearance 

8. Yearly savings on energy costs 

9. ~ffect on the environment . 

10. Good citizenship 

11. Protection from fuel shortages 



Solar Product Mcnufnc turcr --.-.-. ..--- ----- .-- ----- , 

1. Install demonstration units 

2. Advertise non-financial benefits 
(energy independence, e tc . ) 

3. .Sell components only 

4. Advertise financial benefits ' 

'5. Reduce price 

6. Lengthen warranty 

7. Sell integrated. systems 

8. Provide how-to wor!,:shops for 
installers 

9. Sell directly to the builder or 
end-user 

10. Build sturdier collectors 

11. . Improve system performance 

12. Sell through local distributors 

13. Advertise in trade publications 

14. Have my product certified by the 
appropriate agencies 

1.5. Advertise to the general public 

would might or would 

definitely probably might would 

do - do - not do not do 
. . 



Job Responsibilities 

Construction management -- % 

Sales/Marketing management % 

Technical nanagementlengineering % 

Financial responsibilities % 

Procurement or purchasing 

. General management % 

Other % 

( Total must equal = 100 % ) 



COMMERCIAL SEGMENT 

PERSONAL PROTOCAL 



COMMERCIAL QUESTIONNAIRE 

1. Name 

Addreee 

-- 

Owner (Manager) 

Title (if applicable) 

2. Description of facility: number of units, machines, rooms, total sq. feet 

3. What system do you currently use for heating water (and space heating if applic.)? 
(manufacturer, size, fuel) How satisfied are you with the present system? 

4. How much do you currently pay for heating hot water? How much hot water do you 
use? (gal/room/time, $Jroom/time, gal & $/month, gal& $/operation) 

5 .  What fuel do you expect to'be using to heat water a year from now? What would 
you expect 'the cost of that fuel to be a year from now? 

fuel cost 

Five years from now? 

fuel ' cost 

126 



6. Does your hot water usage (heating) vary seasonally? 

7. Do you currently have any plans for expaneion of (business) ? Renovation? 
What kinds of systems for hot'water (heating) are under consideration? 

8a. Prior to this survey, had you seen or heard anything about the use of solar 
energy .equipment .for water heating or home/business. heating? 

b. Other than in a picture, have you ever seen a home or business equipped with 
solar collectors or solar panels? 

c. Do you know anyone who is now using solar energy for home or business heating - 
or water heating? 

d. Have you actually gone looking for information about solar home/business or 
water heating equipment from a solar equipment manufacturer or dealer, a 
builder, or an architect? 

9 .  Have you heard of any kinds of government-sponsored financial incentives for 
installation of solar energy equipment in businesses? 

Incentive ~ederal State Percent of cost t 

@ 

(SHOW DESCRIPTION) 



10. Attitudinal questions - Separate sheet 
Please read the statements on this sheet, and circle the number on the scale that I . . . . . . . 
tells how you feel about that statement; first, as it applles to home use, 
and second, as it applies to business,use 

. . ' 11. The decision to purchase an energy system can be broken down into three major 
steps: 1) identification of alternativee,2) financial and technical evaluation, 
-and 3) final equipment and source selection. 

For each stage: 

Who in your company would be involved in stage ? 
(Probe: staff /outside architect, staff /outside engineer, firm's owner/ 
officers, legal/financial staff, contractors) 

Who would be the most influential in decision process? Second? . . . . . 
Identification of Financial and Final Equipment 
of Alternatives Technical Evaluation and Source Selection 

rank - rank - rank - 

12. Under what'conditions would you personally consider 'solar? (Importance rankings) 

13. What specific data would' you want before you would purchase? (financial, 
other working installations, someone' e 'seal of approval, euarantees) 
(Prompt, if no reepbnee initially) Importance rankings.. 



14. How would you evaluate a solar 'purchase? What financial criteria? How use? 
What other criteria? 

15. Put yourself,in the place of a solar manufacturer. What actions would you take 
now, and over the next.few years to get people in (specific business) to buy 
your product? (demos, advertise non-financial benefits, reduce price, warranty, 
improve system performance, have product certified) 

. " 
' 16. Size of operation: 

Number of employees 

Gross revenues 
17. Personal: 

Per son '.s age 

Education - 

Years with business 



Do you believe that you can currently obtain reliable and dependable 
solar energy equipment for: 

home use? business use? 

Definitely can Definitely can 
Probably can Probably can 
Unsure Unsure 
Probably can not Probably can not 
Definitely can not Definitely can not 

Do you believe that you can currently obtain solar energy equipment 
that makes economic sense for: 

home use? . business use? 

Definitely can Definitely can 
Probably can - -  Probably can -. - 
Unsure Unsure 
Probably can not Probably can not 
Definitely can not Definitely can not 

Do you believe that solar energy equipment will be widely used by 
homeowners/businesses in your area within the next five years? 

h o m ~ n w n ~ r s :  businesses: 

Definitely will Definitely will 
Probably will -- - Probably will 
Unsure Unsure 
Probably will not Probably will not 
Definitely will not Definitely will not 



Please circle the number on the scale that indicates how you feel about 
each of the following statements, first 'for "home use" and then for 
tI  business use". 

Strongly Moderately 
-we% agree 

D. 1 know il lot a h o ~ ~ t  the 
f innncii l l .  aspects  of, 
sol.ar enc!rRy systcms 

for home use: 1 2 

for bu:; lness use: ' 1 2 

E. I know a lot about how 
. . 

solar energy systems 
work 

for home use: 

for business use: 2 

F. If several of my neighbors1 
other businesses installed 
solar. equipment, I would 
think much more seriously, 
about installing it myself 

for home use: 1 2 

. . for business use: 1 2 

Moderately Strongly 
Unsure disa~ree disagree 




