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vrzs JoB # 3750 Active Solar Products

STATE:

Markat Survey

Sc; ener . ) S 1-4
| | . 1 S

Hello, I'm ' from Dialogue an independent market tresearch .
firm. We are conducting a national survey about solar energy.

I'd like to ask you a few brief questious.

1. Do you currently own a homa?

yes . -1 o____=2 (SKIP TO Q-6) .8

‘2a. Does your home have a water heater, to supply hot water for baths,

' shmn. duhvuh_ing sad so on?
yes -1 _ ~ no -2 (MA}'Z AND TALLY)

2. (IF YES TO Q.2a)
And what fuel does that water heater use? ' .
3 . -1 , _
: . Electric -2
: ) oil -3
" Solar " - -4
othar : (SPECIFY)

2c. 1If your water heatar broke down and had to be replaced, would 7ou

replace it your self, or have someone do the work for you?

Replace by self -1 ' Have scmecne do work -2 .‘

And vhere would you buy the - And who would you be moet liksly
.necassary parts? (DO NOT READ) _ to call to replace the broken

watar heater? ((DO NOT READ)
Plumbing supply house -1

" Large merchandiser (Sears, atc.) -2 Plumber ___ -1 Solar dealer -5
Hardware store, other small store -3 Eleceric Co.____-2 Prieund,relative__ -6

Other (specify) . - Gas Co. -3 Other (spccuy) -7

041 dealer -4
10= -_—

3., Are you curreatly using a sclar energy system in your heme?

u.

yes_____ -1 (GO DIRECTLY TO YXLLOW QUESTIONMAIRR) 1o -2 12-°

' l ' . ' Reypunch: 1" 1a ¢cc 12
4, How long have you owned your homa? (READ LIST) skip to vellow portion
l | less than 2 years ' -1 .

over 2 47.;:0 2
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3 S. When you zoved in, was your home newly built, or was it owned by someone ' - ‘|
. else? '
newly buile -1 owned by someone else -2 (TERMINATE Lo
- IF Q.6 IS NOT "YES")
6. Are you currently planning to build a new howe or o buy a newly coastructed

home?

ves -1 no -2 (TERMINATE I¥ Q.5 IS NOT
’ < . NEWLY BUILT®) 15«

(Ié"'!.ﬁsg 'I'HAN.?. YEABS"‘INA Q.4 AND "NEWLY BUILT" IN Q.5, CONTINUE, OR IF “YES"
TO 0.6, CONTINUE, CTHERWISE, TERMINATE) :

-

. 7. Are you the peréon in your household who does most of the decision
making about things like the heating and air conditioning?

NDEX 1(IF NOT: ASK.TO SPEAK TO THE PERSON WHO IS AND REPEAT "HELLO, I'M 7
I 16—17 ‘ FROM DIALOGUE » AN INDEPENDENT MARKET RESEARCH COMPANY.")
STATE We're conducting a study about solar energy and I'd like to ask “i
18-19 ou to participate. Its results will be used in the development of , L
REGION nergy policy. ‘ .
. 20 ]

Let me tell you how the survey works. PFirst, I'll ask you a few
uestions over the telephone. That will take about five minutes. When o
1=North East L.1;e done, I'11 mail you some information about solar energy systems. -
2=South is material will also include a questionnaire. We ask you to read
3=North Centra hrough the material that is sent and to discuss it with your family.
4=West en, we'd like you to complete the questionnaire and return it in a
"""" repaid return envelope.

These are : , A

variables " 1'11 call you back again, in about a week, to answer any questions
added to ou may have about the questionmnaire.

screener.

Our study is based on only 1500 respondents nationwide, and it's
Very important that we get a representative sample of households. In
additicn, most people who have already completed the survey have found
it to be both interesting and informative. For these ressons I1'd really
like you to agree to take part. Are there aany questions that you might
have about the study? Will you participate?

[

yes no (GO TO DEMOGRAPHICS ‘!
AND TERMINATE) ' |




Terrific! Let me first get your name and address so that I can
mail out the package of {nformation,

RESPONDENT #:

Name ' (PRINT CLEARLY!
SOMEONE HAS TO

Address ' COPY THIS OVER!)

City State ' Z2ip

Telephene number ( )

You will be receiving the information about solar energy equipment in a week or so.

" We'd like you to read the material, and to discuss it with your family if you think

that would be appropriate. Enclosed with the literature will be some questions

" about the information presented. We would like you to complete the questionnaire

and return it to us in the postage paid return envelope that will accompany it.

I will be calling you back in a few days to answer specific questions you might have
about the survey. 7Tf you don't have any questions, and can complete and mail the
survey before I call again, please do s50. '

When'would be a good time to call you next week? Gygr . AM -
TIME:
DATE: M
(THETR TIME: AM, TM)’
INTERVIEWER NAME: -
DATE OF INTERVIEW: TIME START: TIME END:

(IF NECESSARY:) Of course, any information you will provide will be
combined with all the other responses and will be used for statistical
analysis only. Your participatfon will be completely confidential and .
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 COMPLETED SURVEY FORM) 01 79-80

KREPIY



1.

Duplicéte 1-4

Introductory Telephone Survey

l.

Prior to this survey, had you seen or heard anything about the use of solar : i

energy equipment for home or water heating?

yes C =1 ' no_ _ -2 (SKIP TO Q.15) 6-

In your area, can you currently buy solar energy systems for: (READ LIST)

yes  no Dot sure
heating your home -1 -2 ~3 ' 7=
providing electricity for your home -1 -2 -3 8- ‘
Heating water ‘ -1 -2 -3 9~
air c;ah'ditioping:.your home o -1 -2 -3 - 10-

3a, Have you heard of any kinds of government sponsored financial incentives to

3b.

"home owners who install solar energy equipment?

yes __ =lno -2 (SKIP TO Q.4) uncertain -3 (SKIP TO Q.4)  11-

Do you know what kinds of forms any of these incentives take?

(DO NOT READ LIST)

(DON'T RNOW - (DON'T KNOW -
WRITE IN "9") WRITE IN' "99")

what percent of the tctal
—* cost of a solar energy system

— - would that rebate pay?
13-1 T Ts

federal, or

~tax rebate - is that _

what percent of the total

state —= cost of a solar energy system

' would that rebate pay?
16-1 18,
federal, or —>svhat interest rate? 1
~low-interest “19-1 —20-2
22-1

.

loan -~ 1is that o ‘
. state —» what interest rate? ﬂ ;

i

h
i
J




7.

what’percent of the total
.——=+ cost of a solar energy system

federal, or
’ would that payment cover?

-lump sum payment 25-1 T

or grant (outside
of tax system) -

is that what percent of the total

—=* cost of a solar energy system

state
4 381 would that payment cover?
.29-30
- decreased fuel prices
31-1
- other (please specify)
. 32-1
.~ none mentioned
33-1
Other than in a picture, have you ever seen a home equipped with solar
collectors or solar panels?
yes -1 no -2 not shre__;__,g o : 34~

Do you know anyone who 18 now using solar energy for home or water heating?

yes

-1 no ‘=2 not sure -3 : 35~

Have you actually gone looking for information about solar home or water
heating equipmént from a solar equipment manufacturer or dealer, a builder
or an architect? '

yes -1 no -2 (SKIP TO Q.8) ‘ 36-

em——

For what kinds of solar energy systems have you looked for information?

water heating 37-1
space and water heating 38-1
heat pump 39

other (SPEC1FY) ' 40-1

7



- 8.

(AS NECESSARY):
likely/unlikely?

next 5 years?

very likely
somewhat likely
unsure

somewhat unlikely
very unlikely

Are you likely or unlikely to have a solar home or water heating system
installed in your home in the mext year? (AS NECESSARY):
likely/unlikely or somewhat likely/unlikely?

Is that very
And how about within the

Is that very likely/unlikely or somewhat

next year next 5 years
R | -1
=2 -
-3 =3
-4 -4
-5 =5
-41- -42-

If you were to consider installing a solar energy system would you be
interested or not interested in receiving informwation about ?

(READ TOPICS FROM BELOW, ONE AT A TIME) Would you be not at all

interested, slightly interested,
(READ FOR EACH TOPIC LISTED) Not

moderately 1nt¢rested, very interested?

Not Slightly  Moderately Very
Interested Interested Interested Interested
cost and savings R | =2 =3 =4 43-
how system works -1 -2 =3  =h 44
names of manufacturers -1 =2 -3 __=b 45~

10. Would you agres or disagres with the statement "I understand the financial

merits of solar energy nyﬁtcna”‘

agree or disagres or moderately agree/disagree?

strongly agree
moderataly agree:
unsure

moderataely disagree
strongly disagree

(AS NECFSSARY): Would that be astrongly

—=1
—2
—_—3
e =y

— =5

11. And would you sgres or dissgres with the statement "1 understand how
solar energy systems work.” (AS WECESSARY) Would thst be strongly

' lﬂroo/dtnajr.o or moderately agree/disapree?

strongly agree
moderataly agree
unsure

moderately disagres
stroagly disagree

-——-1

-2

———e =3
e =

—_—

8
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a

'. 12,

13.

14,

. Do you believe that you csn or cannot curreatly obtein religdls and dependable

solar energy equipment for home use?

cannot or probably can/cannot?

definitcly' can
probably can
unsure

probably can not
definitely can not

(AS NECESSARY): 1Is that definitely can/

3 49~

4
5

Do you believe that .you can or cannot currently obtain solar energy equipment

ﬁhat makes gconomic sense for home use?
' can/cannot or probably can/cannot?

definitely can ' -
probably can
unsure

piﬁbably can not
definitely can not

Do you believe that solar emergy

(AS NECESSARY): 1Is that definitely

3 50-

5

equipment will or will not be widely used-

by homeowners in yourarea within the next five years? ‘(As NECESSARY): 1s
that definitely will/will not or probably will/will mot?

definitely will
probably will
unsure
probably will not
definitely will not

I

-1
2
3 ’ - 51=



(READ POR RESPONOENTS WEO WILL NOT PARTICIPATE) :

In order to be certain that we are interviewing -
a cross gection of people, I would like to ask you
a few statistical questions before we terminate. 52- 53 &P

(RESPONDENTS WHO REFUSE TO PARTICIPATE DO NOT COUNT TOWARD QUOTA)

Demographics

15. Finally, I would like to get a little more information about you and your
" household for classification purposes. Please tell me into which of the
following age groups you fall? (READ LIST)

under 25 =1
25 - 34 =2
35 - 44 -3 , 55
45 - 54 -4 |
over 55 =5

(DO NOT READ) refused -8

16. What was the highest level of schooling completed by the head of your i
household? Was it: (READ LIST)

Grammax school, —_1

High school, =2

College or —"3 . 36~
Post-graduate work or degree =4

(DO NOT READ) p., ...

17.  Including yourself, how many people live im your home?

1g., How many are: (mn)

Adulcs 18 or over
Children umder 18

10




-y -

19. How naﬁy membars of your household, including yourself, work outside the

* home for 30 hours or more per week?

. 64-65

20.  Finally, it would help us a great deal in our statistical analysis 1f we

could get some idea about your income level. Was your tocai household income

for last year, before taxes, under or over $25,000?

Would that be under or " Would that be under or
over $15,000? 4 over $40,0007
under over ‘ undef over

<1 ‘ -2 -3 =4 67

—_— -8

(DO NOT READ) Refugsed

a. (RECORD SEX:) Male -1 Female __ =2 , 68—

Once again, thank you for agreeing to participate in this study. 1'11
get the material in the mail today and you should have it soon. 1'll talk to
vou again on (TIME AGREED UPON).

weighf for screener .
69 70 71 72 73

weight for main .

(STAPLE TO SCREENER QUESTIONNAIRE) 74 75 76 77 78 '

__02_79-80

(IF REFUSED TO ANSWER QUESTIONS 15, 16, or 20,
DO NOT COUNT TOWARD QUOTA)

11
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RESIDENTTAL SEGMENT

'MAIL-OUT QUESTIONNAIRES
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Existing Homes Segment
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763 Massachusetts Avenue
Cambridge, Massachusetts 02139
(617) 661-9797

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 your household 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
questions call for 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. : :

Thank you very much for your help!

Sincerely,

Q{ s

Paul E. Johnston
Vice President

Operations Research / Management Science

N 16
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SOLAR DOMESTIC WATER HEATING SYSTEM FOR
CALIFORNIA HOMES

A typical solar domestic water heating system is composed of a

collector, a hot water storage tank, and the piping that connects them.

The radiation of the sun heats the water as it passes through-the

~

collector. From the collector the warm water flows directly into a
storage tank. The tank would be in the basement, or underground; it
would be a standard size (about 80-90 gallons), of a type readily
available. Controls keep the water circulating through the collector as
long as the sun raises the temperature of the water. In general, this
means that as long as the sun is out, the water will cont;nue to
circdlate. ‘At night, or when thé weather is cold or cloudy; the Qﬁter
remains in the tank.

A solar system cannot, by itself, provide enough energy to-meet all

the hot water needs of an average family of four. In California, system

manufacturers and dealers_say that the system will supply between 60 and

80 percent of those needs. Any additional water heating that {is
required is provided automatically by a conventional backup system using
oil, gas, or electricity.

Most families would need three solar collectors to trap the sun's
Heat. These collectors are a little bigger than an a#erage-door. They
are made of a piece of ﬁetal painted black, éqvered Qith,giass an&
mounted in a wooden or metal frame. Collectors may be mounted on your
roof if you have a roof that faces éouth, or installed in your yard.

A solar domestic water heacing'system comes with a 5-year
manufacturer's warranty. The'system has an expected life of 15 yéars,
which {s comparable to the expacted 1ife of the roof of your home,

A diagram of a typical ayuwtem is on the next page.

17
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Financial Information

PRICE: The #voss price of a solar water heating system would be about
$2300 for a family of four with average hot water needs. These numbers
include materials and installation. However, both the federal government
and the state of California offer refunds, pald to you as a lump sum
subtracted from your income taxes. The actual cost to you would thus be
lower than the gross price. '

Gross Price $2300
(minus) 'Tax Rebate 1265
Actual Price $1035

SAVINGS: The solar water heater will begin to save you money as soon as
it 1is installed. However, the savings will grow because while the cost
of alternative fuels will increase, the sun reémains free. The amount
that the average homeowner would save in lower energy costs during the
first year of heating water with solar energy varies depending on what
fuel is now being used to heat water (see below). The figures shown
account for annual system maintenance and upkeep expenses.

Over the past 10 years, overall energy costs have increased at a
rate of 127 per year. Rates of increase for individual fuels varied
somewhat from the overall rate of increase. The most likely projections
would have the rates of increase over the next years be about the same
as over the last 10 years, as shown in the accompanying table. Under
this assumption, the number of years it will take for total savings to
add up to more than the original cost of the system (payback) has been
calculated and is also shown in the table.

Solar Water Heating Savings by Fuel Currently Used

0il Electricity Gas
Rate of Fuel Price Increase
Past 10 years 15% 10% 122
Projected : 15% 107 127
Estimated Savings.
First year ' $131 $202 $ 28
Fifth year $240 $300 $ 51

Years to Payback : 5 1/2 4 1/4 13 1/4

The figures shown take into account:

1) energy used to run the solar water heater's pumps, and
2) annual maintenance and upkeep expenses, estimated at
S25/vear.

19



Questions About Soia. Wate: Yeating Systems

1. Please place a check next to the primary fuel that you use for
heating water (for baths, showers, dishwashing, etc.) in your home.
Check only one:

natural gas oil
electricity other
(please specify)

2, If the water heater you are now using were to break, how much would
you expect to have to pay to replace it with a 40-50 gallon tank?
“(including installation) Check only one:

under $200 $500 - 600
$200 - 300 $600 - 700
$300 - 400 $700 - 800
$400 - 500 over $800

3. Have you ever seriously considered an alternative system for
heating your water?

yes © no

4, Using the fuel indicated in Question 1, approximately how much did
you spend for water heating last year? 1f you do not know
approximately, please guess. How much do you expect to pay for
water heating next year? How much do you think you will have to
pay five years from now (in 1985)?

last year $ next year $ in 1985 § -
' : (guess) (guess)

5. The average price, including installation, of a solar water heating

' system, as described here, would be about $2300. This figure is
for an average family of four wirh average hot water needs. Your
family's needs may be more or .less than the average, so you might
need a larger or smaller system. Taking into consideration your
family's hot water needs and what you know about both solar energy
system prices and government incentives, how much would you expect
such a system would cost you, if you were to buy one? Circle the
letter over the column that is closest to this figure.

A B c D E
Gross Price $1600 $1900 $2300 $2600 $2900
(Minus) Tax Rebate 880 1045 - 1265 1430 1595
Actual Price § 720 $ 855 $1035 S$1170 $1305

6. If you were to install a solar water heating system in your home
now, how much less would you spend on hot water this year than you
would spend using another system?

under $50 $201 - 250
$ 51 ~-100 $251 - 300
$101 - 150 . $301 - 350
$151 - 200 over $350 _

20




7b.

7d.

le.

Please

Please

Please

.
s

copy your "Actual Price" from Question 5 here:
This is your BASE PRICE

copy your savings estimate from Question 6 here:
This 1s your BASE SAVINGS

look at your BASE PRICE and BASE SAVINGS,

BASE PRICE

BASE SAVINGS

Certain, practically certain (99 {n 100)

above. Thinking about your base figures, how
likely would you be to buy a solar water heating
system for your home in the next year? Please
check the appropriate space:

T

The description of a solar water heater says that

a system usually comes with a 5-year warranty.
Suppose now that the warranty is increased to

cover the system for 15 years (with the same BASE
PRICE and SAVINGS). How likely would you be to

buy a system in the next year, if you could get
this longer warranty? Please check the appropriate
space: :

Prices for solar water heating systems may go
down. Keeping your BASE SAVINGS (from above)

in mind, suppose you could buy a system for 25%
less than your BASE PRICE. (The new price of the
system would then be 3/4 of your BASE PRICE.)

How likely would you be to buy a system in the
next year? Please check the appropriate space:

Again using your BASE SAVINGS from above,
suppose that you could buy a system for half

of your BASE PRICE. How likely would you be to
buy a system in the next year? Please check the
appropriate space:

Fuel prices may rise faster than we now expect.
Go back to your BASE PRICE from above, but now
suppose that your savings are 50% more than

your estimated BASE SAVINGS. How likely would
you be to buy a system in the next year, if you
could get these increased savings? Please check
the appropriate space:

21

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 possibilicy (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, almost no chance (0 in 10)

Certain, practically certain (9§ 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 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 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)
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8. If you were to purchase a solar water heating system, how would you be
‘most likely to pay for 1t? (Check one space)

Personal savings
Bank loan
Other (please specify)

"9, .If you were to purchase a solar water heating system, which of the
following would you prefer to purchase it from? (Check only one)

A specialized solar

system distributor/installer
Your plumber '
Your builder
Your electric or gas company
Your oil dealer |

A large retail department
store (for example, Sears)

Other (pléase specify)

10. Vhat fuel,_if any, do vyou use to heat the living space in vour home?
(If more than one, please check the one that is your primary source
of energy.)

electricity other (please specify)
natural gas

oil _

wood none

22




General Questioné

Please answer the following questions concerning the use of solar energy

equipment in general.

1. Do. vou believe that you can currently obtain reliable and egendable

solar energy equ1oment for home use?

Definitely can
Probably can
Unsure

Probably can not

Definitely can not

2. Do you believe that you can currently obtain solar energy equipment
that makes economic sense for home use?

Definitely can
Probably can
Unsure

Probably can not

Definitely can not

3. Do you belleve that solar energy equipment will be widely used by
homeowners in your area within the next five years7

Definitely will
Probably will
Unsure

Probably will not

Definitely will not

4, Please indicate, by circling a number on the écale, how strongly you
‘ - agree or disagree with each of the following statements:

energv shortages.

23

Neither ’
Strongly agree nor Strongly
: agree Agree disagree Disagree disagree
2. I understand the financial :
merits of solar energy systens. 1 3 4 5
b, I unde-stand hrw solar cnergy
cystemns work. 1 3 4 5
c. ‘Solar energy systems can provide .
a lot of protection from future 1 3 4 3



4,

(cont inned)

Strongly
Lagree

A solar water heating system
would greatly increase the resale 1
value of my home,

If a solar energy system that I
installed failed and needed major
repairs or replacement, it could 1
mean a financial disaster for my
family,

Solar collectors would be very
unattractive on my house.

It would be very easy to obtain
financing for a solar energy 1
system.

1f a solar energy system that I

installed gave less savings than
T had expected, it could mean a

financial disaster for my family.

Solar equipment would protect me
from increasing energy costs.

I would vote for zoning restrictions
to ban solar collectors from the 1
front of houses in my neighborhood.-

Manufacturers of solar systems are
mostly little companies that are

. 1
here today and will probably be
guue Lumorrow.
Solar energy eauinment will produc: ]
maintenance mightmares for me. '
I would admire a neighbor 1
who installed solar equipment.
A political candidate who
supports solar is progressive. !

Tgchnological advances will soon
make currently available solar 1
equipment outdated.

A solar water heating system:
nieht save me money in the long
rim, but the initial cost is just
too high for me to consider buying
one.

If more people were aware of the
information shown in this question-

naire, more of them would buy solar
energy systems.

1

24

Agree

£ ]

Neither
agree nor

Strongly .

disagree Disapree disagree
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8.

9.

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

Not Slightlv  Moderately Very
Interested Interested Interested Interested

cost and savings
how system works

names of manufacturers

Do you 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)

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

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 homeg youngest age 6 - 12

youngest age 13 or over

)
(9]



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

1 $1.10 or less $1.25
$1.15 $1.30
. 81.20 $1.35 or more

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

$

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

microwave oven e waterbed ______
shower massage _____ quartz room heater o
home table-top computer water pik L

- videotape player/recorder - digital watch o o
food processor ,~ _ whirlpool bath, spa or hot tub

none of the above

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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205
Financial laformation

PRICE: The gross price of a solar domestic water heating system would

be between $1600 and $2900, or about $2300 for a family of four with
average hot water needs. These numbers include materials and instal-
lation. However, both the federal government and the state of California
offer refunds, paid to you as a lump sum subtracted from your income
taxes. The actual cost to you would thus be much lower than the gross
price. For an average system the figures would be:

. Low Average . High
Estimate Estimate "Estimate
Gross Price $1600 $2300 $2900
(minus) Tax Rebate . 880 1265 1595
Actual Price $ 720 $1035 $1305

SAVINGS: The solar domestic water heater will begin to save you money
as soon as it is installed. However, the savings will grow because
while the cost of alternative fuels will increase, the sun remains free.
The amount that the average homeowner would save in lower energy costs
during the first year of heating water with solar energy varies
depending on what fuel is now being used to heat water (see table). The
figures shown account for annual system maintenance and upkeep expenses.

Over the past 10 years, overall energy ¢osts have increased at a
rate of 12% per year. Rates of increase for individual fuels varied
somewhat from the overall rate of increase. The "most likely"”
projections would have the rate of increase over the next years be about
the same over the last 10 years, as shown in the accompanying tables.
However, forecasting future energy costs is no easy business. Energy
‘. costs could increase at a lower or higher rate than in the past. As a
result, the tables show savings calculated using low and high rate
increase assumptions as well as the most likely assumption. Under each
assumption, the number of years it will take for your total savings to
add up to more than the original cost of the system (pay-back) has been
calculated, and is also shown in the tables. '
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California

Solar Water Heating Savings by Fuel Currently Used®

3 o

m‘mu_umu‘mm

Bate of fuel price increase
Past 10 years -~ 15%
Projected 10% 15% 20%
. Estimated savings($)
First year 131 131 131
Fifth year 196 240 29
Years to payback _ .6 5 1/2 5
Electricity
Low Most likely High
Past 10 years - 10%
Projected 7% 10% 15%
Estimated savings($)
First year 202 202 202
Fifth year ' 265 300 364
Xears to payback | 5 4174 4
. Gas
Low Most likely High
Rate of fuel price jincrease
Past 10 years - 12%
Projected ' 8¢ 12% 178
Estimated savings($)
First year 28 28 28
Fifth year 39 51 67
Years to payback 17 1/4 13 1/4 1

*The figures shown take 1nto account
_ 1) energy used to run the solar water heater' s pumps, and
' 29
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Financial Information

PRICE: The gross price of a solar domestic water heating system would
be about $2300 for a family of four with average hot water needs. These
numbers include materials and installation. However, both the federal
government and the state of California offer refunds, paid to you as a
lump sum subtracted from your income taxes. The actual cost to you
would thus be much lower than the gross price.

Gross Price $2300
" (minus) Tax Rebate - 1265%*
Actual Price ~ §1035

SAVINGS: The solar domestic water heater will begin to save you money
as soon as it is installed. However, the savings will grow because
while the cost of alternative fuels will increase, the sun remains free.
The amount that the average homeowner would save in lower energy costs
during the first year of heating water with solar energy varies
depending on what fuel is now being used to heat water (see Appendix 1).

_The figures shown account for annual system maintenance and upkeep

expenses,

Over the past 10 years, overall energy costs have increased at a
rate of 12% per year. Rates of increase for individual fuels varied
somewhat from the overall rate of increase. (See graph shown in
Appendix 2.) The most likely scenario would have the rate of increase
over the next years be about the same as over the last 10 years, that
is, 12%. Under this assumption, the number of years it will take for
your total savings to add up to more than the original cost of the
system (payback) has been calculated and is shown in Appendix 1.

* see Appendix 3 for calculation of Tax Credit
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PAYING FOR A SYSTEM: You could pay for a solar system in cash -- in
that case you would forego the interest that you could earn on the $1035
that you use to purchase the solar system. Instead of buying a solar
system, .you could put the money in a 10% savings account, but of course
you would have to pay income tax on the interest earnings -— how much
tax would depend on your tax bracket. :

You could also borrow money to pay for the system —- several banks
are now giving "energy improvement” loans for 12 - 13 1/2 percent
interest. If you were.to borrow $1035 for 10 years ‘at, say, 13%, -the

" payments would add up to $185 per year. 1In this situation, of course,

the interest portion of your loan payment would be deductible for
federal tax purposes, so your real annual expense would be less -— how
much less would depend on your tax bracket. '

Appendix’'1 presents a comparison of interest earnings, loan
payments, and most likely savings from a solar domestic water heater.

INCENTIVES AND REBATES:' Both the federal government and the sﬁate_of

California have tax rebates that you can take advantage of if you buy a
solar domestic water heating system. See Appendix-3 for further
information on federal and state tax rebates.

33



Appendii'1
California

gomparisons of Solar Domestic Water Heater Savings
with Interest Earnings and Loan Payments

Savings
Annual Annual
. Interest L
Year | Qil Electricity Gas Earnings(1) Payment(2)
1 $ 131 $ 202 $ 28 $ 104 $ 185
2 153 223 33 114 185
3 178 246 38 © 125 185
y 207 o272 oy 138 185
5 240 300 51 132 185
o 279 331 58 167 185
7 323 365 67 183 185
8 375 402 77 202 185
9 434 442 88 222 185
10 503 o489 101 | 244 185
1 582 540 115
12 673 595 132
13 778 b56 150
14 900 723 AT
15 039 798 195 .
Totals:  $ 679 $ 6584 $ 1348 § 1650  § 1850
Years to Payback 5 1/2 4 1/4 13 1/4 ' |

(1)

(2)

The figures shown take into account: a) energy used to run the solar: water
heater's pumps, and
b) annual maintenance and upkeep
expenses estimated at $25/year.

assumes $ 1035, plus all accumulated interest, left in a 10% account for 10 years.
(You would have to pay income tax on these earnings, so your actual interest
income would be lower than these numbers indicate; how much lower would depend
on your income tax bracket.)

assumes $ 1035 loan for 10 years at 13%. (You would get to deduct the interest
portion of these payments from your income before figuring your taxes, so your
out-of-pocket expense would actually be lower than these numbers suggest; how
much lower would depend on your income tax bracket.)
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Appendix 2

Individual Fuel Cost Rates of Increase*

Overall 011 Electricity  Gas
Past 10 years 12% 15% 10% 127
"Projected 122 15% 10% 12%
B ‘Energy Price Index for 12 years¥*
Encrgy
Price
Index
400 4°
350 4
°
- 300 A
250 J
™
°
- 200 - ™
™
.
150 -
e Y
™ g °
100 6— 90 —L ) "
1967 ‘ © 1970 1975 1979
Year

i
”
|

* Data from Concumer ?rice Index, U.S. Departmeat of Labor
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Appendix 3

Federal and State Income Tax Rebates

Federal Income Tax Rebate

30% of the first $2,000 of gross price {(including
installation) :

20% of the amount over $2,000
Total rebate not to exceed $2,200
California State Income Tax Rebate

55% of system price, retail plus installation, up to a
maximum rebate of $3,000, minus the federal rebate

Thus, oﬁ a $2,300 system, rebates are calculated as:

Federal
30% of $2,000 = $ 600
20% of § 300 = ___ 60
Total Rebate = S 660
California
55% of $2,300 = $1,2865
minus fe@eral rebate= 660
$ 605
 Total
Federal = $ 660
California = 605
51,265
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Financial Information

PRICE: The gross price of a solar domestic water heating system would
be between $2600 and $4100, or about $3300 for a family of four with
average hot water needs. These numbers include materials and instal-
lation, However, both the federal government and the state of
Massachusetts offer refunds, paid to you as a lump sum subtracted from
your income taxes. The actual cost to you would thus be much lower than
the gross price. For an average system the figures would be:

Low Average High
Estimate Estimate Estimate
Gross Price $2600 $3300 $4100
(minus) Tax Rebate 1378 1714 2020
Actual Price $1222 $1586 $2080

"SAVINGS: The solar domestic water heater will begin to save you money
"as soon as it is installed. However, the savings will grow because
while the cost of alternative fuels will increase, the sun remains free.
The amount that the average homeowner would save in lower energy costs
during the first year of heating water with solar energy varies
depending on what fuel is now being used to heat water (see table). The
figures shown account for annual system maintenance and upkeep expenses.

Over the past 10 years, ovecrall energy costs have increased at a
rate of 127 per year. However, over the most recent past, some forms of
energy have increased at a 40% rate. Forecasting future energy costs, and
thus the amount of money a solar water heating system would save, -is no
easy business. Perhaps the "most likely" event would be for the future
rate of increase in energy costs to be the same as it has been over the
past 10 years. However, the tables on the following page display savings
under "high" and "low'" energy cost increases as well. For each of these
three possibilities (low, most likely, and high energy cost increases),
the number of years it will take for your total savings to add up to more
than the original cost of the system has been calculated. This length of
time is called "payback". .

38




Massachusetts

Solar Water Heating Savings by Fuel Currently Used*

0il _
Low . Most likely High

Rat £ fuel i ;

Past 10 years - 15% _ ' © 40% for 5 years

Projected , 10% 158 - 20% thereafter
Estimated savings (%)

First year - 103 103 103

Fifth year - 155 191 459
Xears to pavback | 10 81/6 b

Electricity
) | Low  Most likely  Hish

Rate of fuel price increase

Past 10 years - 10% . | : 35# for 5 years

Projected 7% 108 - 17% thereafter
Estimated savings ($) | N

First year - ' 231 231 Co2Nn

Fifth year 303 342 818
Years to payback b 5 1/2 - 4
Gas

Low Most likely High
Rate of fuel price increase

Past 10 years - 12% 30% for 5 years
Projected 8% 12% 15% thereafter
'Estimated savings ($)
First year 66 66 66
Fifth year 91 - 110 : 227
Years tQ_paykack 14 1M 172 8

b e e i e i e i o e o g i o o . P S O 5. A8 AT AP 4 Y il 18 S £ 5 o e v sz e o

%®The figures shown take into account .
1) energy used to run the solar water heater's pumps, and

LaXal
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SOLAR DOMESTIC WATER HEATING SYSTEM FOR
FLORIDA HOMES

A typical solar domestic water heating system is composed of a '
‘collector, a hot water storage tank, and thé piping that connects them. .
The radia;idn of the sun heats the water as it passes through the
collector. From the collector the warm water flows directly into a
storage tank, The tank would be in the basemeﬁt, or underground; it
uoula be a standafd size (about 80-90 gallons), of a type readily
available, Coﬁtrols keep fhe water circulating through the collector as
long as the sun raises the temperature of the water. In general, this
means that as long as the sun 1s out, the water will .continue to
cifculate. At night, or when the weather is cold or cloudy, the water
reﬁains in the tank,

A solar system cannot, by itself, provide enough energy to meet all
the hot uéter needs of an average'family'of four. In Florida, system
manufacturérs and dealers say that the systém will supply between 70 and
90 percent of those needs. Any additional water heating that is
required is prévided automatically by a conventional backup system using
oil, gas, or eiectrici;v. _

A concentrating collector array is made of a shiny curved reflector
and an "absorber” tube. The curved sﬁfface of the cdllector reflects
sunlight onto the absorber tube, thus "concentrating” the solar energy
at the tube. Water is pumped through the tube, where it absorbs the
concentrated heat. The collector is mounted on a frame which moves so
that the collectors remain aimed at the sun thoughout the day. The
collector and frame may be mounted on your roof 1if you have a roof that
faces souﬁh, or installed in your yard.

A gsolar domestic water heating system comes with a S-yéar
manufacturer's warranty. The system has an expected life of 15 years, ‘

which 1s comparable to the expected life of the roof of your home.

A diagram of a typical system is on the next page.
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A TYPICAL SOLAR DOMESTIC WATER HEATING SYSTEM
WITH CONCENTRATING COLLECTOR |

_ ‘ Sun1ight
-reflected onto
absorber tube

Absorber Tube

Electric
Heating
Element I

‘—11 Reflector

Thermal Storage
~ Tank
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Of/ ms [t @ 763 Massachusetts Avenue
Cambridge, Massachusetts 02139
, (617) 681-9797

. inc. _

Dear Study Participant:

This study 1s being conducted among people who are thinking about
buying a newly constructed home, who are building one, or who have
recently moved into a newly constructed home. If you are now looking
for or building a new home, please answer these questions in terms of
the house you would like to buy, or are building. If you now live in
your new home, please try to take yi yourself back to the time e when you

. were thinking about buying o or building. Then answer the questions as
you would have at.that time. 1In this booklet you will find information

" about solar water heating and home heating systems. Each description 1is

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 question here ask for information about your
current or planned household energy usage. If you can, please use your
records to answer these questions as accurately as possible. Otherwise,
please make an estimate. Other questions call for 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 waterial, 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.

Thank you very much for your help!

Sincerely,

({/5 I —

Paul E., Johnston
Vice President

Operations Research ' Management Science
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D2
SOLAR DOMESTiC WATER'HEATING SYSTEM FOR
| CALIFORNIA HOMES

A typical solar domestic water heating system is composed of a
collector, a hot water.storage tank, and the piping that connects them.
The radiation of the sun heats the water as it passes through the
collector. From the collector the warm water flows directly into a
storage tank., The tank would be in the basement, or underground; it
woﬁld be a standard size (about 80-90 gallons), of a type readily
available. Controls keep the water circulating through the collector as
long as the sun ;aises the temperature of the water. In general, this"
means that as long as the sun is out, the water will continue to
éirculate. At night, or when thé weather is cold or cioudy, the water
remains in'the tank.

A solar system cannot, by itself, provide enough energy to meet all
the hot water needs of an average family of four. In California, systeﬁv
manufacturers and dealers say that the system will supply between 60 and
80 percent of those needs. Any additional water ﬁeating that is

required is provided automatically by a conventional backup system using

oil, gas, or electricity.

Most families would need three solar collectors to trap the sun's
heat, These collectors are a 1itt1e bigger than an average door. Tﬁey
are made of a plece of metal painted black, covered with glassAand
mounted in a wooden or metal fréme. Collectors may be mounfed on your
roof-if you have a roof that faces south, or instalied in your yard.

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

A diagram of a typical system is on the next page.
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A TYPICAL SOLAR DOMESTIC WATER HEATING SYSTEM
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Financial Information

PRICE: The gross cost of a solar water heating system would be about

$2300 for a family of four with average hot water needs. These numbers
include materials and installation. However, both the federal government
and the state of California offer refunds, paid to you as a lump sum
subtracted from your income taxes. The actual cost to you (or increase
in the cost of your home) would thus be lower than the gross price.

Gross Cost $2300
(minus) Tax Rebate 1265
Actual Cost $1035

PAYING FOR A SYSTEM: You could pay for a system with cash,
Alternatively you could finance the system through your mortgage. The
following figures are typical of payments if the system is included in a

home mortgage: (25 years,current interest rates)

Additional down payment at time of purchase: $ 210
In¢rease in monthly mortgage payment: $ 10

SAVINGS: The solar water heater will begin to save you money as soon as
it is installed. However, the savings will grow because while the cost
of alternative fuels will increase, the sun remains free. The amount
that the average homeowner would save in lower energy costs during the
first year of heating the home with solar energy varies depending on the
alternative fuel that is used (see below). The figures shown account
for annual system maintenance and upkeep expenses. -

Over the past 10 years, overall energy costs have increased at a
rate of 12% per year. Rates of increase for individual fuels varied
somewhat from the overall rate of increase. The most likely projections
would have the rates of increase over the next years be about the same
as over the last 10 years, as shown in the accompanying table. Under
this assumption, the number of years it will take for total savings to
add up to more than the original cost of the system (payback) has been
calculated and is also shown in the table.

Solar Water Heating Savings by Alternative Fuels

0il Electricity Gas

Rate of Fuel Price Increase /

Past 10 years 15% ' 107 o127

Projected 15% 10% , 12%
Estimated Savings

First year $131 $202 $ 28

Fifth year $240 $300 $ 51
Years to Payback 5 1/2 4 1/4 13 1/4

The figures shown take into account:
1) energy used to run the solar water heater's pumps, and
2) annual maintenance and upkeep expenses, estimated at
$25/year. '
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‘To begin with, are you now living in your new home, are you looking for

a new home or building one?

Now living in new home__ (Please answer the rest of this
» questionnafre {n terms of this

home. )
Now looking (Please answer the rest of this

questionnaire in terms of the
house you would like to buy.)

Now building (Please answer the rest of the
' questionnaire in terms of the
house you are building.)

Questions About Solar Water Heating Systems

Please place a check next to the primary fuel that you use or
expect to use for heating water (for baths, showers, dishwashing,
etc.) in your home. Check only one:

natural gas | oil
electricity ' other
’ (please specify)

Using the fuel indicated in-Question 1, approximately how much did
you spend for water heating last year? If you do not know
approximately, please guess. How much do you expect to pay for
water heating next year? How much do you think you will have to
pay five years from now (in 1985)?

last year § next year §$ in 1985 §
(answer only if you (guess) (guess)
are now living in

the new home)

The average cost, including installation, uf a4 solar water heating
system, as described here, would be about $2300. This figure is
for an average family of four with average hot water needs. Your
family's needs may be more or less than the average, so you might
need a larger or smaller system. Taking into consideration your
family's hot water needs and what you know about both solar energy
system prices and government incentives, by how much would you
expect the cost of your new home to increase if it were to be
equipped with a solar water heater? Circle the letter over the
column that is closest to this figure.

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

(Minus) Tax Rebate 880° 1045 1265 1430 1595

4.

Actual Cost $ 720 $ 855 $1035 $1170 $1305

If your new home had a solar water heating system, how much less do

you think you would spend on hot water next year than you would
spend using another system?

under $50 : $201 - 250
$ 51 - 100 §251 - 300
$101 - 150 $301 - 350
$151 - 200 over $350

50
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Please copy your "Actual Cost” from Question 3 on previous

page here: (This is your BASE COST)

page here: (This is vour BASE SAVINGS)

Please look at your BASE COST and BASE SAVINGS,
above. Thinking about your base figures, how
likely are you to try to get a solar water
heating system installed in your new home?

Thé description of a solar water heater says
that a system usually comes with a 5-year
warranty. Suppose now that the warranty is
increased to cover the system for 15 years
(with the same BASE COST and SAVINGS). How
likely would you be to try to get a system
installed in your new home, if you could

get this longer warranty? Please check

the appropriate space:

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 257 less than your BASE
COST. (The new price of the system would

then be 3/4 of your BASE COST.) How likely
would you be to try to get a system installed?
Please check the appropriate space:

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:

Fuel prices may rise faster than we now expact.
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
your new home, if you could get these increascd
savings? Please check the appropriate space:

51

- " BASE COST

Ploase copy your savings estimate from Question 4 on previous

$ BASE SAVINGS

Certain, practically certain (99 in 100)

Almost sure (9 in 10)

Very probable (8 ia 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 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 possibility (6 in 10)

Fairly good possibility (5 in 10)
Fair possibility (4 in 10)

Some possibility (3 in 10)

Slight possibility (2 {n 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)

Prabable (7 in 10)

Good possibility (6 in 10)

Fairly good possibility (5 in 10)
Fair pogsibility (4 in 10)

Some possibility (3 in 10)

Slight possibility (2 in 10)

Very slight possibility (1 {n 10)

No chgnce, 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)

Pairly good possibility (5 in 10)
Fair posaibility (4 in 10)

Some possibility (3 in 10)

Slight possibility (2 4in 10)

Very slight possibility (1 in 10)

No chance, almost no chance (0 in 10)
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SOLAR HOME AND WATER HEATING SYSTEM

FOR CALIFORNIA HOMES

A typical residential solar home heating system is composed of a
collector, a storage tank and the plping 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
addftional 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 wooden or metal frame. Collectors are usually mounted on
the root ot 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 1f
no basement or crawl space is available,

A 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.
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A TYPICAL SOLA‘R HOME AMD WATER HEATING SYSTEM
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Financial Information

PRICE: The gross cost of a solar space and water heating system would
be about $6200 for a family of four with average heat and hot-water
needs. These numbers include materials and installation. However,

both the federal government and the state of California offer refunds,
paid to you as a lump sum subtracted from your income taxes. The actual
cost to you (or increase in the cost of your home) would thus be lower
than the gross price.

Gross Cost $6200
(minus) Tax Rebate 3000
Actual Cost $3200

PAYING FOR A SYSTEM: You could pay for a system with cash,
‘Alternatively you could finance the system through your mortgage. The
following figures are typical of payments if the system is included in a
home mortgage: (25 years, current interest rates)

Additional down payment at time of purchase: $ 640
Increase in monthly mortgage payment: s 32

SAVINGS: The solar space and water heating system will begin to save
you money as soon as it is installed. However, the savings will grow
because while the cost of alternative fuels will increase, the sun
remains free. The amount that the average homeowner would save in lower
energy costs during the first year of heating the home with solar energy
varies depending on the alternative fuel that is used (see below). The
figures shown account for annual system maintenance and upkeep expenses,

Over the past 10 years, overall energy costs have increased at a
rate of 12% per year, Rates of increase for individual fuels varied
somewhat from the overall rate of increase. The most likely projections
would have the rates of increase over the next years be about the same
as over the last 10 years, as shown in the accompanying table. Under
this assumption, the number of years it will take for total savings to
add up to more than the original cost of the system (payback) has been
calculated and is also shown in the table,

Solar Space and Water Heating Savings by Alternative Fuels

011 Electricity . Gas

Rate of Fuel Price Increase

Past 10 years 15% 102 12%

Projected 15% 10% 127
Estimated Savings .

'First year $280 ‘ 18469 $ 84

Fifth year ' $512 $694 $145
Years to Payback 7 51/2 14

The figures shown take into account:
1) energy used to run the system's pumps, and
2) annual maintenance and upkeep expenses, estimated at
$50/year. 54
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Questions About Solar Space and Water Heating Systems

What fuel, if any, do you use or plan to use to heat the living
space in your home? (If more than one, please check the one that
is your primary source of energy.) ‘

electricity other (please specify)
natural gas
oil

wood

o none .
Using the fuel indicated in Question 1, approximately how much did
you spend .for heating your home last year? If you do not know
approximately, please guess. How much do you expect to pay for
heating your home next year? How much do you think you will have
to pay five years from now (in 1985)? '

‘last year $ next year $ in 1985 §

(answer only if you (guess) (guess)
are now living in : '
the new home)

The average cost, including installation, of a solar space and
water heating system, as described here, would be about $6200.

This figure is for an average family of four with average heat and
hot water needs. Your family's needs may be more or less than the
average, so you might need a larger or smaller system., Taking into
consideration your family's needs and what you know about both
solar energy system prices and government incentives, by how much
would you expect the cost of your new home to increase if it were
to be equipped with a solar space and water heating system? Circle
the letter over the column that is closest to this figure.

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

If your new home had a solar space and water heating system, how
much less do you think you would spend on heating your home next
year than you would spend using another system?

under $100 $400 - 500

$100 - 200 $500 - 750

$200 - 300 $750 1000

$300 - 400 over $1000
55
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P?lease copy your "Actual Cost" from Question 3 on previous ?

page here: . (This is vour BASE COST)

Please copy your savings estimate from Question 4 on $

previous page here: (This 1s vour BASE SAVINGS)

Pleane look at your BASE COST and BASE SAVINGS,
above. Thinking about your base figures, how
likely are you to try to get a solar space and
water heating system installed in your new home?
Please place a check in the appropriate space.

The description of a solar space and water
heating system says that a system usually comes
with a 5-year warranty. Suppose now that the
warranty is increased to cover the system for
15 years (with the same BASE COST and SAVINGS).
How likely would you be to try to get a systcm
installed in your new home, if you could get
this longer warranty? Please place a check in
the appropriate space. '

Prices for solar space and 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 257 less than
your BASE COST. (The new price of the system
would then be 3/4 of your BASE COST.) How
likely would you be to try to get a system
installed? Again, please check the appropriate
space. :

Again using your BASE SAVINGS from above,
suppose that you could have a sysfem 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.

Fuel prices may rise faster than we now expect.
Go-back to your BASE COST from above, but now
suppose that your savings are 507 more than
your estimated BASE SAVINGS. How likely would
you be to try to get a system installed in

your new home, if you could get these incrcascd
savings? Please check the appropriate space.
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General Questions

Please answer the following questions concerning the use of solar energy
equipment in general.

Do you believe that you can currently obtain reliable and dependable

solar energy equipment for home use?

Definitely can .
Probably can -

Unsure o

Probably can not

Definitely can not _

Do you believe that you can currently obtain solar energy equipment
that makes economic _genge for home use?

Definitely can
Probably can
Unsure

Probably can not
Definitely can not

L

Do you believe that solar energy equipment will be widely used by
homeowners in your area within the next five years?

Definitely will
Probably will
Unsure

Probably will not
Definitely will not

T

Please indicate, by circling a number on the scale, how stronglyvyou
apree or disagree with each of the following statements:

Neither _
Strongly agree nor Strongly
agree Agree disagree Disagree disagree
1 understand the financial
merits of solar energy systens. 1 2. 3 4 5
I unde~stand hrw solar energy
cystemrs work, 1 2 3 4 5

Solar energy systems can provide ; )
a lot of protection from future 1 -2 ‘ 3 4 _5
energyv shortages, : 57



Neither )
Strongly agree nor . . Strongly
agree  Agree  dlsagree Disapree disapree

e
.

A solar water heating system
would greatly increase the resale
value of my home,

If a solar energy system that T
installed failed and needed major
repairs or replacement, it could
mean a financial disaster for my
family,

Solar collectors would be very
unattractive on my house.

It would be very easy to obtain
financing for a solar energy
system.’

If a solar energy system that T
installed gave less savings than
1 had expected, it could mean a
financial disaster for my family.

Solar equipment would protect me
from increasing energy costs.

I would vote for zoning restrictions

to ban solar collectors from the

front of houses in my neighborhood.

_Manufacturers of solar systems are

mostly little companies that are
here today and will probably be
gone tomorrow.

Solar energzy eauinment will producs

maintenance mightmares for me.

1 would admire a neighbor
who installed solar equipment.

A political candidate who
supports solar 1is progressive.

Tgchnological advances will soon
make currently available solar
equipment outdated.

‘A solar water heating systenm

micht save me money in the long
run, but the initial cost is just
too high for me to consider buying

one.

If more .people were aware of the

1

[

information shown in this question-

naire, more of them would buy solar
energy systems,
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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 Sligbtiv Moderately Very
Interested Interested Interested Interested

cost and savings
how system works

names of manufacturers

Do you intend to look for additional information about solar energy
systems within the next two or three months?

Yes + No _____;; (1f "NO", please 4
" 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)

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

|
N

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

$1.10 or less $1.25 4
$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)?

5

12. - Which of the follow1ng 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 o
videotape player/recorder __ ' digital watch .
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 Solar Space and Water Heating System-

- Personal savings ' Personal savings
Includaed in mortgage Included in mortgage
Separate bank loah Separate bank loan
Other (please specify) Other (please specify)

i

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 Builder/ Other

Building
Contractors
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Thank you very much for your help! Please place your compléted

questionnaire in the postage paid return envelope and mail it back -to

us at your earliest convenience.

If you wduld 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 Z1P
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INDUSTRIAL SEGMENT

TELEPHONE SCREENER QUESTIONNAIRE

63



S1C

: : : (1-4)

TIME START

TIME END INDUST'RIAL SCREENER QUESTIONNAIRE

Hello, I'm from Dialoque, an independent market research firm. We are
conducting a study about attitudes toward solar energy in the industrial sector.
(IF RELEVANT: WE GOT YOUR NAME FROM WHO SAID YOU WERE AN APPROPRIATE
PERSON TQO ANSWER OUR QUESTIONS.)

It is very important for us to get opinions of relevant decision-makers such as
yourself in a representative sample of firms. The individuals we need to speak
to are those who usually participate in the decision process for the selection
and purchase of heating and air conditioning equipment. These individuals should
be familiar with the space heating and cooling needs of your organization.

Are you an appropriate individual to work with us on this étudy?
Yes No (IF NO, GO TO Q.A)

Let me explain how the study works. First I'll ask you a few questions over the
phone about your firm's energy systems. That will take 20-25 minutes. When we're
done, I'll mail you some information about solar energy systems. . The material will
also contain a questionnaire. We'd like you to read through the material and discuss
"it, if you wish, with any relevant members of your organization. Then we'd like you
'to complete the questionnaire and return it in a prepaid return envelope. )

f'll call back in 10 days to 2 weeks to answer any questions you may have about the
questionnaire.

Since our results will be based on a small -sample, it is very important that we get
your response. In addition, most organizations that have completed the survey have

found it interesting and informative.

I'd like to ask you to agree to take part. Are there any questions you might have
about the study? Will you participate?

Yes No (GO TO Q.A)

Great! Let me first get your name so I can mail out the package of material.

NAME: ' TITLE:

FIRM NAME: |

'ADDRESS: CITY: ' STATE: ZIP:
PHONE #: - . INTERVIEWER'S NAME:

And when would be a gocd time to call you back, say within 10 days to 2 weeks?

TIME: ‘ DAY:

(IF NECESSARY): Of course any information you provide will be combined with all
other responses and will be used for statistical analyses only. Your participation
will be completely confidential and your name will never be associated with this
survey in any way.

Before I go on:
A. Who (besides yourself) in your organization would be appropriate for us to

contact? (TRY TO GET FIVE NAMES - RECORD ON CALL RECORD SHEET)

» I
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3a..

SIC #20 - Pood & kindred products
22 - Textile Mill products
26 - Paper & allied products
27 - Printing & publishing
28 -~ Chemicals A
35 - Machinery except electrical
36 ~ Electrical & electronic
machinery & equipment
38 - Measuring, analyzing and
. controlling ingtruments
*(ie. Photo, medical ‘&
optical equip. Also includes
watches and clocks)

INDUSTRIAL QUESTIONNAIRE * not necessary to read this’
According to our information your company's SIC code (standard industrial - RECORD SIC

classification code) is , which means your company is principally in the (5-6)

industry. Is that correct?

7=~
Yes ====== (SKIP TO Q.2) ====-—-—=—=- "1
No - ' . 2
(IF NO): .
Could you please describe in a few words the industry your organization is in:
v
. . - TERMINATE - )
" Prior to this study, have you seen or heard anything about the use of active solar ‘
energy equipment for heating water or for space heating or cooling for industrial
use? -
8- °
Yes 1 %
NO ——m==e=- (SKIP TO Q.8) —==———m—ee— 2 -
(IF YES): ) K
Would this be for: (READ LIST AND CIRCLE. ALL THAT APPLY)
YES NO
domestic water heating ==————=eea- -— 9~ 1 2
process water heating ===—===w=c-— 10- 1 2
space heating ———=———cea--- 11- 1 2
space cooling —==—me——————- 12- 1 2
To the best of your kmowledge, is your company now using any solar energy systems?
13~
Yes =-- ————— . ‘ 1
NO ===m-e (SKIP TO Q.3C) ==—mmeeecae- 2
(IF YES, ASK): Is the system active or passive? _
14-
" Active - 1
Passive =--—- (SKIP TO Q.3C) ====we—= 2
(IF ACTIVE, ASK): For what purpose does your firm use active solar energy? Is it
used for: (READ LIST AND CIRCLE ALL THAT APPLY)
domestic water heating —==ewew-- 15-
process water heating -===-- - 16~ 1
KIP TO Q.4
gspace heating ==e=wwes 17- 1 S . Q A

space cooling =~~=m=me= 1R-
‘ 65



3c. Hag your firm actively sought information about an active sola.r enerqgy system from
a solar equipment manufacturer or dealer?

-19~-
Yes -- -—= 1
NO ===—mm——e (GO TO Q.4) ——=—=m=mmm—m 2
(IF YES):
For what kinds of active solar energy systems have you looked for information?
(READ LIST AND CIRCLE AS MANY AS APPLICABLE)
domestic water heating ====-=-=- 20-1
process water heating ==----- 21-1
space heating =-=~—- 22- 1
space cooling —=====- 23- 1
24~
25~ -
26~

4. Now I'm going to read a few statements to you. After each statement, please tell
me on a scale of 1 to 5 if you agree, or disagree with the statement. An answer’
of 1 would mean you strongly agree, 5 would mean you strongly disagree, 3 would

mean you neither agree nor disagree. : ;
: Neither - l
Strongly Moderately agree nor Moderately .Strongly
_agree agree disagree disagree disagree

4a. We can currently
" obtain reliable and
dependable solar
energy equipment for
use in our company. 1 2 3 4 5 27~

4b. We can mirrently
. obtain reliable and
dependable solar
energy equipment
that makes economic
sense for use in our _ .
. company. 1 2 ' 3 4 5 28~

4c. Solar energy equipment
will be widely used
in our industry within , .
the next five years. 1 2 3 4 5 29-

44., I understand the
financial merits
of solar energy :
systems. , 1 2 3 4 ' 5 30-

4e. I understand how
solar energy

systems work. ' 1 2 3 . 4 5 31—* ‘

(IF 4 OR 5 CIRCLED IN Q.4e, SKIP TO Q.6)
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£. What different kinds of collectors do you know about? What others? (DO NOT READ LIST)

S . flat plate 32- 1
. concentrator 33- 1
evacuated tube —-—ecee—e—e—= 34- 1
trickle collectors —-—=——emw=- 35~ 1
air collectors -=—c——wcee-- -— 36- 1
selective - —————— -— 37- 1
non-selective ==—~——e—ceecue — 38- 1
other (please specify)
----- 39- 1
none 40- (1)

6a. Do you know the names of any suppliers or manufacturers of solar'sys;ems? (IF
NO, GO TO Q.7) What names come to mind? What others? (PROBE, RECORD BELOW)

6b. (ASK FOR EACH MANUFACTURER MENTIONED IN Q.6a)
. Taking these mamufacturers and suppliers one at a time, would you say (READ
FROM LIST) makes a reliable, or unreliable product? (RECORD BELOW ON
RELIABILITY SCALE) (REPEAT FOR EACH MANUFACTURER/SUPPLIER LISTED)

6c. Again, taking these manufacturers and suppliers one at a time, would you say
(READ FROM LIST) makes an economical, or uneconomical product? (RECORD BELOW
ON ECONOMICAL SCALE, REPEAT FOR EACH MANUFACTURER/SUPPLIER LISTED) :

-44

-48

-52

-60

0.6a : 0.6b 0.6c
manufacturers/
suppliers reliable unreliable_AQE. economical uneconomical_'ggh v
41-42 1 2 343 1 .2 3
45-46 1 2 3-47 1 2 3
49-50 1 2 3-51 1 2 3
53-54 1 2 3-55 1 2 3
57-58 1 2 3 -5 1 2 3

7. 1Is it likely or unlikely that your company will buy solar heating or cooling
equipment for some application in the next (READ LIST)? Is that very or somewhat

(likely/unlikely)?
I Very Somewhat Somewhét | Very .
Likely Likely Unsure Unlikely Unlikely
l'.l': six months 1 2 3 4 5 61~
' two years A 1 2 3 4 5 62~
ll .
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Now suppose that your firm has decided to install a new HVAC system, and has

identified several different systems for consideration. 1I'd like to ask you about '
the criteria you use to screen out some of these alternatives. For each criteria

I mention, I'd first like to know if you use it or not. The first is (READ UNDERLINED
WORDS PREFACED BY "DO YOU USE...", IF "NO", CHECK RIGHT HAND COLUMN. READ ENTIRE LIST

THEN FOR EACH "YES" GO BACK AND ASK FULL QUESTION AND FILL IN RESPONSE IN APPROPRIATE QLAI )

Do you use (READ UNDERLINED WORDING)? NOT USED

o What is the minimum expected life you would consider? ' years -67
64-66

o For cooling equipment, what is the maximum initial
investment cost in dollars per ton that you would

" consider? $/ton =75
' 68=74 :
: (80) 1
o For heating, what is the maximum initial investment . DUP 1-4
cost in dollars per thousand BTU's per hour you would
consider? ) . ' $/KBTU/hx =12
. 5«11
o What is the minimum warranty period that you would v ,
consider? ' - -months . -17
" 13-16
o What is the minimum number of other successful :
. industrial installations you would consider? ~25
: 13-24

o What is the maximum annual maintenance cost as a
percentage of initial investment that you would
consider? % -29

26-28

o Pbr heating, what is the minirmum energy conversion

efficiency you would congider? ' -33
‘ ' 30-32
o For cooling, what is the minimum coefficient of _ ' .
performance, or COP you would consider? ’ . =38
. 34-37

(NOTE: COP IS A NUMBER, NOT A PERCENTAGE, BETWEEN O AND 15.
IF RESPONDENT ANSWERS OVER 15, OR X "PERCENT", ASK: Can you
tell me how you are defining COP?)
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o What is the minimum energy efficiency ratio, or EER,

that you would consider? -46
3945
© What is the minimum seasonal energy efficiency ratio : =54
or SEER? 47-53 :
o- For cooling, what is the maximum cost of a service contract,
- in dollars. per year per ton of cooling, that you would .
cons;der’ : $/yr/ton -62
55-61
o0 What is the minimum coefficient of performance or COP ;
you would consider for heat pumps in the heating mode? — -67
63-66
© What is the minimum w | : — D 72
pumog? 68-71
9a. Would you consider an HVAC system if the manufacturex'did not
“have a local presence? __yes-1 no-2 =73
Sb. . Would you consider an HVAC system if you had no previous :
experience with the system vendor or the manufacturer? yes-1 no-2 =74

9c. Now assuming you were considering a retrofit installation, in screening

alternatives would you consider the system (READ FOR EACH
STATEMENT POLLCWING)

-- If it was not the same type as the one that was beiné replaced?

75-
Yes ==- 1
No === 2
-~ 1If the energy source is not the same as the one you are cﬁrrently using?
' . 76- .
Yes —=- 1
No - 2
(80) 2
l0a. In evaluating industrial HVAC equipment, which of the following financial oUP 1-4
criteria 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 that estimates . S~
the number of years required to recover the initial Yes ==-—=mmcomcnc—ce—— I
cash investment and selects equipment for which the NO ~=m—wcccccaccccce- 2
recovery time is sufficiently short? ‘
: 6
(IF YES, ASK:) What is the length of the payback years 7=
period you required? 8-
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11.

A Cash Flow Discounting Method - which Yes - ‘ 1 .
is a method that estimates vearlv No -=
cash inflows or savings and cash outflows or costs
over the life of the equipment and discounts
these flows to account for the time value of
money . S
S ‘ 10-
(IF YES, ASK:) o Yes ----=-= Ea S
Does your company use the Net Present Value NO ==== 2
Method?
(IF YES, ASK:) What does your company 1l-
currently use as its discount rate (cost of . % 12-
capital)? 13-
Does your company use the Internal Rate of 14-
Return (that is, the discounted cash flow Yes 1
of return)? o No - —— 2
(IF YES, ASK:) What does your company use 15-
as its internal rate of return? ' % 16~
17-
_ 18-
Initial investment cost only, or Yes -- 1
s No -- 2
Some other financial criteria (SPECIFY) 19'
20~
Now I am going to read you a list of six criteria that are often used in 21-
evaluating HVAC equipment for new installation. After I read the list, 22—~

I would like you to tell me which criterion you consider to be the most
important in your evaluation of HVAC equipment. (READ LIST, MAKING SURE
TO,READ{X'D_CRITERION FIRST, CONTINUING UNTIL ALL CRITERIA ARE READ.
RECORD A "1" NEXT TO MOST IMPORTANT.) Which one do you consider the most
important. in your evaluation of HVAC equipment?

Now, of all the remaining criteria (READ LIST, OMITTING "MOST IMPORTANT -

CRITERION", AGAIN STARTING WITH X'D FEATURE) which would you consider to T |
be the second most important criterion in evaluating HVAC equipment?
. (RECORD A "2" NEXT TO SECOND MOST IMPORTANT. REPEAT QUESTION UNTIL ALL

SIX CRITERIA HAVE BEEN RANK ORDERED. BE SURE TO READ LIST OF REMAINING

CRITERIA EACH TIME AND RECORD RANK ORDER IN THE SPACE NEXT TO THE CRITERIA.)

Criteria Rank Order

Initial cost 23-

Supplier reputation and service 24~

Cost of operating and maintenance 25~

" System reliability 26-

Convenience of installation and operation 27-

Life cycle cost 28~
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12.

13.

14.

1s.

‘

‘Between now and 1985, what average annual rate of fuel cost increase.do.vou

expect your firm will see? . 29-
. ' 3G~

% per year (average) 31-

Suppose your company chose an HVAC system .which did not fully meet its
expectations. On a five point scale, where 1 is of little consequence

to your company and 5 is potentially catastrophic to your company, how ,
significant would it be for your organization if the system proved: (READ LIST)

Of little consequence Potentially catastrophic .
: to the organization ’ to the organization
‘a) less economical :
than projected? 1l 2 3 4 S -32
b) less reliable and
dependable than projected? . 1 2 3 4 5 -33

Suppose you actively supported adoption of an HVAC system which did not fully
meet expectations. On a five point scale, where 1 would not affect your
position and credibility and 5 would highly endanger your position and
‘credibility, how significant would it be for you personally if the system
proved: (READ LIST) ’

Would not affect Would highly

my position and endanger my position
credibility and credibility
a) less economical .
than projected? 1 2 3 .4 - -34
b) less reliable and
dependable than projected? 1 2 3 4 S =35

At what level in your organization are final HVAC decisions tigicallz made:
(READ LIST) .

36~
Corporate level - - . — 1
Divisional level === -
Individual plant level — 3

71



o

;6. In the next 2-3 years, do you expect your firm will shift its fuel usage

‘pattern? :
37~
Yes -- 1
No === (SKIP TO Q.17) ==w—=eaaaaa -—
(IF YES, ASK:) _
What fuels do you expect to use less of? What fuels do you expect to use more
of? (READ LIST) . ’ )
A. o B.
) use less use more
0il - 38~ 1 2
Gas 39~ 1 2
Electricity -- 40- 1 2
Coal —— — 41~ 1 5
Wood ~-- ——— 42~ 1 2
Other (SPECIFY)
43~ 1 2
17. Aboﬁt what percent of existing HVAC equipment in the following three areas do
you expect your company will replace within the next five years? (READ LIST)
’ o ) _ - ) 46—
Space heating % 47~
48-
49-
Space cooling % 50-
51-
52~
Water heating % 53-
' 54~
'18a. Which of the following three statements best reflects your company's attitude -
toward new products and technologies: (READ LIST)
a) We like to be at the frontier of technology and to be the first to 56-
. _experiment with new products and processes. . 1
or : : ‘
*b) We carefully monitor test-installation in our industry and, if . .
they work well, we are quick to adopt. A w2
or .
c) Ve take a wait-and-see. attitude toward new products and processes. 3
18b. In making purchases for your own home, which of the following three
statements best reflects your approach: (READ LIST)
~a) I find it interesting and exciting to be the first one in my area 57~
' to try a new product. -1
or _ ‘
b) I'm interested in new products, but I like to have one or two of ‘
‘ . my friends try the product first to see if it has "bugs". 2
or

éjAIf a product is really good, I'll buy it eventually, but not
until it has proven itself for a few years.
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Finally, I would like to get a little more information about you for classification
purposes:

19. Which of the following categories correspond most closely to your job
responsibilities or if you feel that you are responsible for more than one
area what % of time is spent in each category? (READ LIST) (INDICATE %)

. : . 58~

Production engineer % 59~

60~

61~
Plant or maintenance 62~
engineer ’ . % . 63~

64~
Design engineer ) . 65~ |
66—

67~
Plant or factory manager % 68~
69~

70-
Financial controller/ _ 71-
accountant % 72-

. _ 73-
Procurement or , » : T 74-
purchasing officer % 75~

i , 76~
General manager . % S 77-
S 78-

80-~3
DUP 1-4

Other (SPECIFY)
. 5

7-

TOTAL 100%

| 20. About hew many people report to you in your company, directly or indirectly?
(READ LIST). , ' ga
' 0 - - - 1

1 -3 . . S 2
4 - 10 == 3

: ' 11.- 30 - _ 4
, over 30 5
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21.

23.

- 24.

How many years have you been working for your present company?

(CONFIRM CALLBACK TIME/DATE AND RECORD ON SCREENER)

THANK YOU VERY MUCH FOR YOUR TIME!

74

10-
years 11-
In your highest degree, which of the following best.describés the area of
study you concentrated in? (READ LIST)
.- 12-
Math/science -- 1
Engineering - - 2
Business - 3
Liberal arts ~=-- 4
-What was the highest level of schooling you completed? (READ LIST)
: 13-
High school - 1
College =~ - 2
. Post=-graduate =-- .3
{DO NOT READ) Refused =-&=~- 4
Into which of the following age groups do you fall? (READ LIST) '
' : , . 14-
Under 25 --- - 1
25 - 34 - 2
35 ~ 44 - ‘3
45 - 54 . —— 4
_ Over 55 == 5
(DO NOT READ) Refused - 6 !
|
|
i
!
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INDUSTRIAL SEGMENT

MATIL-OUT QUESTIONNAIRE
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QUESTIONNAIRE:

THE SOLAR ENERGY EQUIPMENT PURCHASING PROCESS

In the follbﬁing'questionnaire,'we ask you for information about
your company and ;He ﬁrocess you use to purchase heating, ventilating
and air conditioniﬁg (HVAC) equipmenﬁ.

Some of the information requested may not be immediately aVéilable
to you. Please use any sources (people, reports) within your company 5
that you need to complete the quéstions. Note also thatvwe would prefer

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

left blank.

Section I: Attitudes Toward Alternative'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.

We are interested in how you FEEL about these systems, based on
their descriptions, rather than(youi quantitative evaluation of the
systems. There are NO RIGHT OR WRONG ANSWERS, so feel free to register

your opinion about the productfdescribed.

5
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SOLAR ABSORPTION COOLING

SYSTBY 4

A solar absorption gooling system contsins three
ma jor cumponencs: 4 #olar collector array, storage
tanks, and an absorption chiller unit. (See Diagram.)

The flat plate collector array ¢onsists of a
modular set of panels (collectors) 1installed in a
location with maxi{mum exposure to the sun at all times
of the year. The collectors are mounted at an angle
from the horizontal approximately equal to the inetal-
lation latitude. Direct attachment to a roof of
acceptable slope often produces an esthetically
pleasing installation, Bach flat plate solar
collector 1s an 1insulated box, completely glazed on
one side enclosing a flat black metal plate xhi¢h
contains ¢losed channels for. the passage of heat
traosfer flutd. 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 c¢ollectors depends on many factors. Hosever, a
rule of thumb 1s that flat plate ecollectors «xill
deliver the energy equivalent of 1 to 2 gallons of
fuel oil, 1 to 2 thousand &ubic feet of natural gas,
or 30 to 60 KWH of electrieity per square foot of
¢ollector per year, at a delivered teaperature of
150°F, .

The insulated hot water storage tank is used as a
method of retaining solar heat for use at night or on

' days when the sun is obscured by clouds. The storage

tank is usually sized to hold two days worth of normal
heating requirement. In wmany 4installations, a
thermostatic mixing valve is used in the delivery line
from the tank to keep delivery temperature ¢onstant.

In addition to hot uater storage, chilled water
¢an be stored for later use in cooling building air
when solar energy is not available.

same principal as @ gas refrigerator, «ith the gas
flame being repladed by solar heat. In the
refrigeration e¢ycle, a chilled liquid (usually xater)
expands to ¢ool the building supply air. This liquid
is then recompressed through a protess of absorbing the
lover preasure 1liquid vapor 1in a tontentrated salt
solution, The salt solution and w«ater vapor 1is
produted 1in &8 generator driven by solar-heated hot
water. During sunless days or at night the system yses
hot water storage tanks for driving heat, or draus on
stored ehilled water. One positive element of solar
dooling {5 the strong &orrelation between available
solar energy and &ooling requirements.

As ¢an be seen in the system diagram, the protess
starts 1ia the generator xhich s filled «ith the
absorber 1iquid (lithium bromide solution) and is
heated by energy from the solar ¢olleétor. The
absorber boils, produting refrigerant vapor and
¢oncentrated absordent, Heat {8 rejeéted from the
refrigerant vapor by the &ooling water, ¢ondensing it
to a liquid. The liquid refrigerant flows through the
expansion valve separating the High and Lox pressure
side to the evaporator. At the evaporator the drop in
pressure boils the refrigerant produling refrigeration,
shieh 1s applied to the eooling load. The eyéle is
¢oapleted st the absorber xhere the conéentrated
14thium bromide solution absorbe the &oolant (suater)
vapor. The heat exthanger for the absorbent serves to
preheat df{lute abgorbent and c¢ool the ¢oncentrated
absorbent.

The entire absorption system utilizes standard gas
fired refrigeration technology sith the generator
modified to operate on the 200°F solar-heated water,

The actual air conditioning wnit «orks on the oollgctor array
eontroller Transfer
Ruid
Syetem
pump
A
—
Solar
Storage
Solar Components
— — -] pm m— —— — — — e m— e—— — —— — a— —— — e——
Absorption Init
Heat Rejection
vy 1
Refrigerant l£252£2£2£ZJ
Gensrator
. . Condenser
(vapor)
Consentrated
A Absorbent Refrigerant
(1iguid)
Heat
EBxchanger

Bigh Pregsure Sids

— e e PWTp - e — -
Dilute
Abgorbent

Low Presgure Side 2

Ezpansion Valve

Refrigerant
Absorber g Bvaporator
(vapor)
Beat 77 Heat input
Rejeotion (oooling load)




(Circle one number for each item)

Neither :
System A: SOLAR ABSORPTION COOLING Strongly Aaree nor Strongly Don't
Disagree D?sagree Agree  Know

The system produces reliable output. 1 2 3 4 5 6 7 8
Adoption of the system protects against 1 9 3 -4 5 6 7 8
power failures. : ‘
PerfoFmance of the_system is sensitive 1 9 3 4 5 6 7 8
to climatic conditions.
The system is made up of field proven 1 2 3 4 5 6 7 8
components. ' . s .
Adopting the system conveys the image of a 1 2 3 4 5 6 7 8
modern, innovative company. :
The system 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 > 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 > 6 7 8
The system is easily installed. 1 2 3 4 5 6 7 8
The system has too many concepts that have
not been fully tested. -1 2 3 4 > 6 ’ 8
System components are easily accessible 1 2 3 4 5 6 7 8
for maintenance and repair.
The system leads to considerable energy 1 9 3 4 5 6 7 8
savings.
The system is easily integrated into an
industrial building. 1 2 3 4 > 6 7 8
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 2 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
the plant. 1 2 3 4 5 6 7 8
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
construction delays. 1 2 3 4 > 6 7 8
The system is modular. 1 2 3 4 5 6 7 8 '
Service for the system will be quick ﬁ
and easy. ‘ 1 2 3 4 5 6 7 8
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SYSTBM B

- SOLAR ASSISTED HEAT PUMP

The aajor -components of a solar assisted heat
pump systea are the collector array, transfer fluid
system, solar storage, solar controller and heat pump.

(See Diagram.)
The fiat plate collector array

sodular set of panels (collectors)

latfon latitude. Direct attachment
acceptabdble slope often produdes

consists of

a

installed {n a
location with maxfmum exposure to the sun at all tiwmes
of the year. The collectors are mounted at an angle
from the horizontal approximately equal to the instal-

to s roof

of

an esthetically

pleasing 1installation, Each flat plate solar
collector {8 an {insulated box, completely glazed on
one side enclosing & flat black metsl plate shich

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 520
per square foot, The thermal performance of flat

plate collectors depends on many factors.
rule of thumb {e that flat plate

collectors

However, a
will

deliver the energy equivalent of | to 2 gallons of
fuel oil, 1 to 2 thousand cubic feet of natural gas,
or 30 to 60 KWH of electricity per square foot of
collector per year, at a delivered temperature of

150°F,

The tramsfer fluid system consists of a pump,
heat exchanger and assoclated piping. To avoid
problems of freezing and corrosion, glycol solutions

are wusually used as the transfer fluid.

The transfer

fluid pump {3 activated by the solar system controller
and circulates the fluid across the ¢ollectors and
through a heat exchanger at the storage tank.

The asystem controller npsrates the transfer fluid
sensors. The
controller wmeasures the difference between collector
and storage temperatures and starts the operation of
the pump when a positive difference {s measured.

punp in response to thermostatic

The tnsulated hot water storage tank s uged as a
method of retaining solar heat for use at night or on

days «hen the sun is obscured by clouds.

The storage

tank is usually sized to hold two days worth of normal
installations,

heating requirements. In many

collector array

20°7 b

pump

a

Solar Storage

thermostatic mixing valve is used in the delivery line
from the tank to keep delivery temperature ¢onstant.

A heat pump uses the same three components as an
air conditioner - an evaporator, <compressor, and
¢ondenser, However, the cycle 18 reversed, In effect,
a heat pump attempts to <ool the outside, and in the
process “pumps” heat to the tindoor air. 1n a norwal
heat pump i{nstallation the {ndoor air absorbs hear from
the refrigerant which obtains the heat from the ocutside
air. In a sgolar-assisted unit the heat ts obtained
from the stored solar-heated fluid. The higher the
temperature of the source fluid, the more efficient the
heat transfer., This effic¢iency is measured by the COP
(toefficient of performance). A COP of 2 means that
one unit of electrical energy applied ro the unit will
move 2 unite of heat acroes the unit,

When the temperatures of the solar storsge and
collector rveturn line are lower than that whith can be
effictently used for direct building heating, the
solar-agsisted heat pump 18 an effettive heating
system, In ‘the hypothettéal example sghown {(n the
system dfagram, the heat pump alone would have a low,
COP (coefficient of performance) because the ambient
temperature below freezing decreases the heat source
and causes freezing problems on the outdoor coil. The
solar system alone, as shown in the schematic, ¢annot
produce transfer flutd temperatures high enough to
provide useful heat to the building. However, when
coupled In a system as shown in the schematic, the
efficlency of both systems is {improved.

The heat pump operates on a fluid which has a
temperature elevated well above freezing. Even if the
solar storage is kept as lfttle as 20°F above ambient,
the heat pump COP is improved (as long as the storage
temperature {s above 35°F). The solar collector
efficiency is also improved over a direct solar heating
scheme., Since a lower temperature transfer fluid is in
use, the c¢ollector cover losses are less, increasing
efficiency. The collettors ¢an be used during periods
of otheruwise marginal sunshine such as at the beginning
and end of the day and on partly &loudy days, which
also increases solar system efficienty.

Ambiert Temperature = 20°F

Building
Load
90° r
80°r Y A Heated
Swpply
120°F
- 70°F
;J Heat
Pump
< s r
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(Circle one number for each item)

. Neither '
System B: SOLAR ASSISTED HEAT PUMP Strongly Asree nor Strongly Don't
Disagree y Agree Know
_ NDisagree
~ The syntem produces reliable ocutput, 1 2 3 4 5 6 7 8
Adoption of the system protects against 1 2 3 4 5 6 7 8
power failures.
Perfo?man§e of the'system is sensitive 1 2 3 4 5 6 7 g
to climatic conditions.
The system is made up of field proven 1 5 3 4 5 6 7 8
components.
Adopting.the sy§tem conveys the image of a 1 9 3 4 5 6 7 8
modern, innovative company.
The system requires a major retraining 1 9 3 4 5 6 7 3
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

In adopting this system, we would do our

part in reducing pollution. 1 2 3 4 3 6 7 8
‘System components produced by several

manufacturers can be substituted for one I 2 3 4 5 6 7 : 8

another. ‘

The system can easily be extended to meet

increased HVAC needs. 1 2 3 4 > 6 7 8

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

The system has too many concepts that have

not been fullv tested. 1 2 3 4 > 6 7 8

System components are easily accessible 1 2 3 4 5 6 7 8
- for maintcnance and repair.

The system leads to considerable energy 1 2 3 4 5 6 2 8

savings. .

The system is easily integrated into an

industrial building. 1 2.3 4 s 6 7 8

The system is too complex. | .:2 3 4 5 6 7 -8

p 1)
{he system's operating cost i3 acceptably 1 2 3 4 5 6 7 8
ow.

The system offers a state-of-the-art '

.8olution to HVAC needs. 1 2 3 4 > 6 7 8
~ The system increases the noise level in 1 2 3 4 5 6 7 3
- 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. A -
The system is modular. 1 2 3 4 5 6 7 : 8
Service for the system will be quick

.. and easy. 1 2 3 4 5 6 7 8
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(a)
(b)

(e)

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

Section II; Preference Analyslis

In the questions below, remember that SYSTBf A IS A SPACE COOLING
YSTBM and SYSTIM B IS A SOLAR ASSISTED HEAT PUMP SYSTE .

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 coluﬁn.)

System A System B

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)

In financial analysis, many companies use the paybéck 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

"require that an investment in each HVAC systeﬁ payback to:

System A System B

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

Be indifferent between it and a
conventional alternative (a 50% ‘ years years
chance of recommending it).

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

c)

d)

e)

)

g)

3. Again, SYSTEM A IS A SPACE COOLING SYSTEM AND SYSTBM B IS A HEAT PUMP

SYSTRM. Please circle the number which shows how much you agree or disagree

with each of the following statements:

Neither
Strongly Moderately agree nor Moderately Strongly

agree agree disagree disagree disagree

We can currently obtain a
System A that makes economic 1 - 2 3 4 5
sense for use in our company.

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

company.

We can cﬁrrently obtain a
System B that makes economic 1 2 3 4 5
sense for use in our company.

We can currently obtain a _ :
reliable and dependable 1 2 : 3 4 s
System B for use in our : i
company.

Solar energy equipment will
be widely used in our industry 1 2 3 4 5
within the next five years.

I understand the financial 2 3 4 5
mertis of solar energy systems.
I understand how solar energy 1 v ) 3 4 5

-gystems work.

Section III: Decision Pfocess 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
(50%). '

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 apprqpriate box and leave all of the other boxes in that coluﬁn

blank. 82




1

2

3

Decision
Phases

Decision
Participants

Identification of
HVAC alternatives

New

Installation

Retrofit

Installation

Financial and

technical

evaluation*

Final equipme
and source
selection**

nt |

INTERNAL
COMPANY
PERSONNEL

Production engineer

9

e

Plant or maintenance
engineer

Design engineer

Plant or factory
manager

2

-8

- e

Financial controller
or accountant

se

Procurement or
purchasing officer

™8

8

General management

9

Other (specify)

e

EXTERNAL
PERSONNEL

HVAC/Engineering firm

e

Architects

9

HVAC equipment
manufacturers/vendors

e

‘|COLUMN TOTAL

100%

100%

100%

- 100

%

*Decision phase 2 generally involves ‘evaluation of all alternative HVAC systems that meet

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

3
L
'
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Sectlon IV: COmpény Information

5. At what level in your organization are final HVAC decisions typically made?
"(CHECK ONE) '

corporate level
divisional level
individual plant level

Call the level noted above the HVAC "decision unit", and answer the following
questions in terms of that decision unit.

. 6. About how many separate plants does your decision unit have?’

7a. About how many total sq. ft. of plant area does your decision unit have? -

thousand sq. ft.

" b. About what percent of this space 1s owned by the decision dnit (not rented or:
leased)? ‘

A
c. ' Of the area in (a), how is it distributed geographically (see map)?

Northeast 7%

Northwest %

Southeast %

Southwest %
100 %

Northwest

Northeast

Southwest

Southeast
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[ lI‘I')lill

8a.

10.

11

12a.

i
!
l

Where is the headquarters of your decision unit located?

Z1p

Where is the plant you are associated with located?

Z1P

What is your expected growth rate in new plant area as a percent of your
current plant floor area (do not subtract plant area currently being vacated)?

%4 annual growth rate

What were the sales for your decision unit last year (+ 10%)?

$ : ' " million

About how many employees does your decision unit Haveé

Please estimate your décision unit's annual HVAC energy usage of each of
the following fuels. What is your company's unit energy cost of each of
these fuels?

0il - : Gas Elec. Coal Wood Other (specify)
Annual usage
(thousands of dollars)
per uniﬁ energy cost
$/gal $/§ $/KWH $/ton $/cord
f

Please check the primary fuel your company uses for each of the following
HVAC applications. (Please place only one check in-each row.)

011 Gas Elec. .Coal Wood Other (specify)

Space heafing

Space cooling

Water heating

Thank you very much for your cooperation! If you would like a copy of the
results, please write your name and address below, and we will be happy to
send you a copy when they are available.

Name

Company

Address
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If you would like to comment on this questionnaire or solar

products in general, please use the space below to do so.
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Variable System Descriptions
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SYSTHM A

SOLAR DOMESTIC WATER HEATING

A solar Adomestic water heating system is
composed of five elements: a collector array; hot
water storage tank, transfer fluid circulating
system (a pump, pipes and a heat exchanger),
system controller and auxilliary heating source.
(See Diagram.) )

The flat plate collector array consists of a
modular set of panels (collectors) installed in a
location with maximum exposure to the sun at all
times of the year. The collectors are mounted at
an angle from the horizontal approximately equal
to the installation latitude. Direct attachment
to a roof of acceptable slope often produces an
esthetically pleasing installation. Bach flat
plate solar collector is an 4insulated box,
completely glazed on one side enclosing a flat
black metal plate which contains closed channels
for the passage of heat transfer fluid. 1In
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. However, a
rule of thumb 4is 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 per
square foot of collector per vear. at a dAeliverad
temperature of 150°F.

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

vy F

\\\‘\

collector
array

clouds. The storeqe tank i8 usnallv sized to.
hold two days worth of normal heating requirement.
In many installations, a thermostatic mixing
valve 18 used in the delivery line from the tank
to keep delivery temperature constant.

The transfer fluld system congists of a
pump, heat exchanger 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 auxilliary heating source ig placed down
stream of the solar storage tank, and it is
essentially a standard hot water heating system.
This auxilliary source 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.

syater.
soderolLey

NV

L_____;_.____/‘ auxtilliary
\ heating
N — source
Trancfer puﬁ;, | eold
Ruid | €— vater
Syetem n
insulated
storage
tank
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SYSTBM B

BOLAR SPACE HEATING

A solar space heating system is composed of
oix elements. These are a collector array, hot
water storage tank, transfer fluid circulating
systen, heat delivery system, solar system
controller, and auxilliary heat source. (See
Diagram.)

The corcentrating colleotor array consiste of
collecter units mounted on a framework which
moves to track the sun, keeping the collectors
perpendicular to the sun throughout the day. A
single concentrating collector consistes of a
linear absorber through which the transfer fluid
is pumped. This can be as simple as a black
pipe. The unit is insulated by one of two
methods: either glazing across the outside 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 a Thermos effect. In
January of 1980, a concentrating collector array
could be purchased for approximately $30 to $50
per square foot. This same array will deliver
the energy equivalent of 1 to 2 gallons of fuel
oil, 1 to 2 thousand cubic feet of natural gas,
or 30 to 60 KWH of electricity per square foot of
collector per year, at a delivered temperature of
approximately 250°F.

The insulated hot water storage tank is used
as a method of retaining solar heat for use at
night or on days when the sun is obscured by
clouds. The storage tank is usually sized to
hold two days worth of normal heating requirement.
In many installations, a thermostatic mixing
valve 1is used in the delivery line from the tank
to keep delivery temperature constant.

The transfer fluid system consists of a
pump, heat exchanger 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 heat delivery system in a hot water
based solar space heating system can consist of
any etandard hot water unit. Pin tube
convectors, fan coil units or reheat coils could
be supplied by the solar heated waters.
Standard circulating pumps and temperature
controls are also used in solar heating systems.
The only sepecial requirements with a solar
heating system is that the sizing of unit coils
be matched to the temperature of the delivered
hot water.

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

The auxilliary heating source is placed down
stream of the solar storage tank, and it {s
essentially a standard hot water heat system.
This auxilliary source could be any type of water
heater, from steam converter to ' electric
reeistance. The auxilliary heating system
operates in response to the temperature of the
water delivered from the solar storage tank.

heat
delivery
\>‘ 8ystem
collector 1
array
system
controller
e
building
thermostat
L
S
\ N\
/J circulating
pump
L——-—————-—-—*‘1\\7 auxilliary
heat:rg
;;;:\~"- aource
Trangfer Fluid
Syet
yerem insulated
atorage tank
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HVAC Questionnalre
April, 1980

Hello, I'm from Dialogue, @n independent market research
firm. We are conducting a study about solar energy. (IP RELEVANT: we
got your name from ) It is very important for us to get ‘
attitudes of individuals such &s you who influence purchase decisions
for heating and air conditioning equipment. Do you, personally, work
directly with clients in the selection or evaluation of heating or air
conditioning equipmant? '

yes -1 no =2 (IP 8O, GO 1‘0@)

I'd 1ika to ask you to agrea to take part in the study. Our
questions will only take a few minutes of your time. Of course, . :
any iaformation you provida will be combined with all other responses
and will be used for staciscical analyses only. Your participation
will be completely confidential and your name will never be associated
with this survey in any way. In addition, we will make available to
you results of the study.

' 1'd l1iks to ask you to agree to take part. Are there any
questions you might have about the study? Will you participate?

yes___ -1 Greac! no____-2(G0o 70 (R)) ([Not Now (GO TO B)]
(GO T0 Q.1) .
Be ‘ when would be ajgood time to call you back? ) Nay Time.

‘Who in your orqaniiatlon would be an appropriate individual for us '
o contact? ‘ : : :

Telephone

Who Else? (PROBE)

Name

Telephone

Name

Telaphone

(TRY TO GET OMB INDIVIDUAL FROM AM ORGANIZATION)
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1a.

1b.

lec.

2a.

2,

Are you aware of how active solar energy systems work?

yes -1 no =2 -9
Ras your firm actively sought information about solar energy from
a solat equipment maunufacturer or dealer? A
yes -1 no .<2(IF NO, GO T0 Q. 2a) -10
(IFP YES, ASK:)
For what kinds of active solar energy systems have you
looked for information?
domestic water heating . -1 -11.
‘process water heating - -12
space heating -3 -13
space cooling - '1“.
Has your firm considered the use of active solar energy equipment
for: (READ LIST)
Has your firm specified the use of solar ener
gy for: (ASK ONLY
THOSE ITEMS CONSIDERED AND ENTER IN Col. Q.2b) " (IF THERE
1S A dSY’STEM CONSIDERBD BUT NOT SPECIFIED, ASK 2¢". OTHERWISE, GO
TO 2d4. *
Considered Specified
any domestic water heating application? - -1-15 ~-1-19
any process water heuting application? -1-16 -1-20
any space heating application? : -1-17 -1-21
any space cooling application? -1-i8 T T -1-22

(1I¥ NOT CONSIDERED ALL OF THE ABOVE, GO TO 3)

2c.

(ASK POR TYPE Nor SPICIPITD IN Q.2b)

———

What are thc.reasona for not apecifving solar when it 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.)

General Water Process Space Space
A Heating Heating Heatinp Cooling
cost , -1-23 . -1-24 ___ -1-25 ___ -1-2A -1-27
reliability ~-1-28 -1-29 -1-30 __~1-31 -1-32
manufacturer
reputation -1-33 -1-34 -1-35 -1-36 -1-37

client decided

against -1-38 ~1-39 ~-1-40 -1-41 -1-42
other (apecify)h ~1-43 -1-44 -1-45 -1-46 -1-47

A
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2d.

2e,

3.

.(nmmwmznmsncrrrmqub,Asxqzd:rrm G0 TO 0.3) . l
How much of your company's business is active solar related?

R |

-2
-3

Would you say your clients have been satisfied or dissatisfied

with their solar energy experience?

Sencral

Very satisfied ___ -1
Moderately

satisfied ___ -2
Unsure .. =3
Hoderatcly

igsatisfied -4
Very Dissatisficd S

51

" What types of solar collectors do you know about?

(DO NOT READ LIST)

flat plate
concentrator

evacuadted tubes
trickle collectcrcs
air collectors

selective
non-selactive

other (specify)

nonea

lena than 5% =30
5% - 25%
over '25%
(IF NECESSARY:) Would that
be moderately satisfied/dissatisifed or very satisfied/dissatisfied?
Water Process 'Space Space
Heating Heating Heating Coolin;
—_1 - __ -1 -1
=2 - =2 =2 =2
-3 =3 =3 =3
-4 -4 -4 =4
=S s -5 -5 ' ‘
|
52 53 54 55
What others?
=1 : ' =56
-1 -37
- -58
-1 =59
-1 . -60
-1 -61
=1 : -62
, - -63
: -1 : -64

94



§.

Sa.

Sh.

4.

Axe you aware of suppliers or manufacturers of any solar systems?
( IF %0, GO TO Q.6) If so, what names come to mind? Others?
(PROBE AND RECORD BELOW.)

Taking these manufacturers and suppliers one at a tims, would vou :
say (READ FROM LIST) makes a reliable or unreliable product? (ABCORD BELOW
ON RELIABILITY SCALE.) (REPEAT FOR EACH MANUFACTURER/SUPPLIER LISTED.)

Again, taking these manufacturers and suppliers one at a time,
would you say (READ FROM LIST) makes economical or uneconomical
products? (RECORD BELOW ON ECONOMICAL SCALE. REPEAT FOR EACH
MANUPACTURER/SUPPLIER LISTED.) :

5&. ‘ . Sb' | ' ‘ . N

manufacturers/ , : ' o
suppliers reliable unreliable economical wuneconomical

-65-66 , » =67 L , 68

-69-70 s =M1 L , -T2

-13-76 , =75 -76

. 1 2 .} cc 80-
“=77-78 1 2 =05 1 2 -06 | dup 1-4

-07-08 2 =09 1 . -10

Not Aware of Suppliers [ ] sxIr 70 Q.6

K EVERYONE]:
;:Syou pelieve that solar energy equipment will or wil; not be
widely used within the next five years? (AS NECESSARY, ASK:)
Is that definitely will/will not, or probably will/will not?
(IP DEPINITELY WILL, ASK:) Do you feel fairly certain sbout
that, or are you just pratty sure?

Fairly certain ___ -1 .
Definitely will R <::::::: ' | .
’ Pretty sure : -2

~ Probably will -— -3

Unsure ' =& -1l
Probably will mot ____ =5

Definitely will not ____ .-

L 3
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7a.. 1s it likely or unlikely that your firm will specify active solar heating

or cooling equipument for some application in the aext year? (AS -

NBCESSARY, ASK:) Is that very likely/unlikely, or somewhat likely/
unlikely? (IF VERY LIKELY, ASK:) Are you 100Z certain or just preatty

sura?

How about in the next five years?

Next Year

100%

~ Very. certain ___ .3
Likaly ____ ¢
‘ ‘ precty A

sure -2
Somevhat
~ Likely -3
Unsure _;___-4
Somewhat
Unlik.;y' -5
Very
Unlikely -6 =-12

(IF EITHER 1 YEAR OR 5 YEAR, OR BOTH, ARE "VERY LIKELY", THEN ASK

Five Years

1002
Very . certain
Likely

pretty.

sure
Somewhat

Likely =3
Unsure _____ -4

Somewhat
Unlikely .5

Vn_ry‘
Unlikely -6

-1

-2

-13

Q, 8, 9a AND 9b. IF NEITHER ARE "VERY LIKELY", THEN SKIP TO Q. 10.)

(IP"VERY LIKELY"):

‘What application/technology do you expect to specifv_active solar heating or coolin
equipment for: (XP NECESSARY, READ LiST)

Solar domestic water heating

Solar space heating

Solar absorption cooling

Solar assisted heat pumps
and cooling systems

-1
-1
-1
-1
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ot

9a.

9.

C.

Would ehiz be for:

lacid.ntial use 20
Industrial use ___*_'1 21
Commercial use -1
Municipal/government -1 =22
buildings 23
Hospital
spita’s —_— -24

Othar (please specify)

Are these likely cotba new or retrofit installations?

new | -1 , ‘ - | =25
retrofit -1 o ’ -26

. (ASR EVERYOMR) : -
Now I'm going to read a few statements to you. After ecach statemeat, please

tell me on s _scala of 1 to 5 1f you agrse, or disagree with the acateucnt. '
An answer of 1 would masan you strongly agree, 5 would mean you strougly

disagres, 3 would mean neither agree nor disagree. .Remember that weé are talking

about only ACTlVE solar-énergy products. Neither

Strongly Hoderacelv agree nor Moderately Strongly
_agres - _ agree . _disagree disagree disagree

. HVAC manufacturers can currently

produce cost effecciva solar ‘1 2 3 4 5 =27
energy systems. : . :

HVAC manufacturers can currently ) 28
produce reliable and dependable 1 2 3 4 5
solar enetgy systems.

If my firm recommended a solar
EVAC system. that proved less

‘ ‘ -29
economical than we expected, it 1 2 3 4 s "<
could harm our reputation.

1£ 1, personally. recommended
a golar HVAC system that proved

~ -30
less economical than projected, ! 2 3 4 5
it could ruin oy career.

If my firm recommended a solar -31
HVAC that proved.less reliable 1 2 3 4 5
and dependable than projected,

{t could harm our reputation.

If I, personally, recommended
.a solar HVAC that proved less . _ -33
. relisble and dependable than ' 1 2 3 4 3
" projected, it could ruin my ' ‘
career. 97
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10. (continued)

1.

r.

Strongly .
_agree

" Neither

Moderately agree nor Moderately Sttonzlv

I find {t interesting and
exciting to ba the first one 1
in my area to try a new product.

My firm ie.known in the
industry as one that only

specifies or recoumends 1l
systems that are "tried and -

true”.

The federal government should
finance the development of 1
markats for solar energy.

Day in and day out, solar
energy systems can provide a

significant fraction of a 1
building's HVAC needs.

Solar HVAC systems are too
complex. 1

Specifications of solar HVAC
systems will lead to con- - 1
et:uctipn deleys.‘

The widespread adoption of solar
energy systems would be  the best
way for the nation to achieve
energy independence.

A solar HVAC system user couveys 1
a modern, 1nnovetive image. -

Solar HVAC aysteme incorporate
too many concepts that have ° 1
not been fully tested.

I like the concept of using
eolar enargy icr HVAC 1

applications.

Solar HVAC systems protect

sgainst fuel rationing. L
Solar HVAC systems are
digficulc-co service. ) 1
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1. Bow 1'd like to review with you the criteria you use in evaluating
. HVAC systems in general for recommendation to your clients.

Pirst, vhean you perform an economic evaluation of alternative HVAC systems,
which one of the following criteria do you emphasize most:
(READ LIST, CHECK ONLY ONE: THE MOST EMPHASIZED)

(1) Payback period, balancing differences '
in investment-cost with differences {a -1 -43
operating and maintenance costs.

(2} Net present value of the investment -2
. and future operating and maintenance
costs.
(31 Initial investment cost only T

or some other criterion (please
specify):

-4

12a. Suppose you were ratained to recommend an HVAC system for a clieunt.
There may be criteria tHhat you use to screea out alternatives that
you wouldn't consider recoumending. Is there a minigum overall economic
life, less than which you wouldn't counsider a sygtem?

-1_ YES ' -2 NO : : . -46
(IF YES): How many years? years :
. -47-48
-12b. 74 there a dnimum factory waéfaﬁty on HVAC equipment that you require? .
-1 "YES -2:NO " -49
(IF YES): How many months? ' months o
~50-31

12¢c. Is there a certain minimum number of prior successful imnstallations for a
system qhst you" require before you will recommend 2 system?

-ty _=2xo - -s2

(IF YES): How many prior installations? | | ) B -53-%4

- 12d. Will you consider recommending a system if you or your firm have had no
: previous experience with the system's vendor or manufacturer?

rd

~1 yes -2 N0 88

12a. For a heating system, is there a xninimum 2 energy conversion efficiency that
you require?

~1YES -2 NO ~36

(IF YES): What X7 2 -$7+88
, 5 |

="




12¢.

12g.
13.
ROTATE
() a.
() v,
() e.
() d.
) ¢.
() g.
() h.
() 1.
) 3.
) ke
() 1.

14.

- For a coolins system, is there a ninimum coetficient of performance
that you roquttc? ~ '

-1 YES =20 -39
(IF YES): What coafficient of parformance? —=60~63

Is there a niéimun profit margin, or fae for your firm that you require?

~1YES -2%0 ' -63

____"_"“ggo NOT READ): Rafusad;_____:a
(IP YES). Tof the mvamemia s

What % of the syscen 8 price to the client would that be?

S ' . -64-66

When your firm evaluates naw HVAC systems introduced to the market, how

important is (READ EACH ITEM FROM LIST BELOW. 1S IT OF EIGHES?
IMPORTANCE, MODERATELY IMPORTANT, OR NOT IMPORTANT?)

' Of highest Moderately Not
importance importaat =  important
B ce e . _ -§7
the system's expected life? 1 2 3 o
the reputation of the system’'s producers? 1 2 3. -68
previous exparienca with tha svstem's ° 1 : 2 3 -89
producers? '
‘ease of installation? 1 2 3 =10
the system's ease of maintenance? 1 2 3 . -n
the modularity of the system's components? 1 '_2 3 -72
the initial investment cost? 1 2 3 -1
_ -76
- the vartan:y period? : 1 2 3
‘the systen's main:cnance costs? , 1 2 3 uéd
client's availability of primary fuel? ) § | 2 ‘ 3 -76
fu:u;e costs of client's primary fuel? 1 2 : 3 SiA

Next, I'd like to get some information about your firm.
In what city 1is the principal office of your firm located?

7-13

100 -




16.

1.

18. -

19.

-‘-

What is your firm‘'s main activity? 7Ts it: (READ LIST)

architectyre or design -1 : -1
contracting ' _ -2
.HVAC consulting 7 -3
both HVAC comsulting and .
" countracting ’ ~4
other ‘ ‘ , -5

About how many architects or engineering profassionals does your

-12-14

S et ———

£4rm employ?

About how many separate HVAC installation recommendacione wag your
firm involved in laat year?

-15-19

About what percentage of these installations were for:(READ LIST)

.

municipal or government buildings '20'2?
hospitals - T 223-25
industrial buildings ' _ ~26-28
commarcial buildings . ‘ ’ -29-31
multiple family residences ' -32-34
single family residences . =35-37
other(Please specify) -38-40

. (CHECK TO SEE THAT TOTAL IS EQUAL TO 100%)

About what percent of your firm's dollar business is located in the:
: _ . - X

Northeast. 2‘41'A3 i
Southeast . ) g =b4-4b
Southwest . g ~47-49
Northwest: z =50-52

Doss your firm represent a manufacturer of HVAC equipment?

“lygs ' -2 no v ~33

(IF YES): Which manufacturaer? . ~54=3%

(IF MONE THAN ONE MENTIONED, ASK: “Which is the primary
: manufaqgures?™) - Lo



5 P What was your firm's gyeragas growch rate in co:al tevenue during the

last five years? , v

Y ' ~56-~58

Finally, I would like ta get a liccle information about you for
classification purposes:

. 22, What is your job title?

-59-60
23 Which of the following categories most closely corresponds to your
current job raspoansibility?
architecture -1 ' - -61
system specification’ '
and engineering =2
sales and customer -3
coatact
customer service and |
maintenance -4
company management _____-5
. other (specify) =6
- 24, About how many people report to you in your company, directly or
C indirectly? .
.0 ' -1 - . -62
1-3 : -2
11 - 30 -l
ovar 30 -5
25, In your highest degree, wh1ch of the following best describes the area of
study you concentrated in?
Architecture -1 -63
Math/Science -2
Engineering -3 ‘
Business : -4 :
Liberal Arts ' -5




26. What vas the highest level of schooling you completed?

Tess than college _______'1'

. college .. . — =2

' - post-graduara. -3
(DO MOT READ) refused —_—t

- 27. Iato which of the following aga groups db_ you fall?

Under 23 - : -1
23 - 3% -2
38-446 . ~3
48 - 54 -6
Over 55 5

6

|

(DO- NOT READ) refused

If your would like a copy of the results of this study, please give me your
full name and address: ‘

NAME

ADDRESS

PHONE #t

_—

"y

‘l‘hank you very much for vour time and coopergcion!
TUTERVIEUER'S MAME: . : DATE:

i
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Builder's Questionnaire

Hello, I'm _ . from Dialogue, a marketing consulting firm.
We're conducting a"study for the Department of Energy about marketing
active.solar energy products. The survey is being done among several -
different groups, one of which is home builders, and 1'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? o

YES IR NO (TERMINATE)

And; does your firm build §nlz mobile homes?
YES ___ (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.) 1In 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 buyers' 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
_construction is spec huilt? What percentage is custom built?

spec built % 10-12
custom built - ’ Z 13__15
(MUST ADD TO 100%) 100 %

2. Approximately what was the residential construction volume for your
' company in. 1979 in thousands of dollars?

M dollars : . 1621
j: " (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, READ LIST) : '

Northeast - { : _Z 22-24
Southeast % : 25-27
Northwest ~ A _ 28-30
Suathwest —_— Z 31-33
(MUST ADD TO 100%) 100 %
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i 2

4a. Approximately what percentage of the homes that you build are: (READ LIST)

8

entry level houses

middle price houses

luxury houses

(MUST ADD TO 100%) 100 %

34-36
37-39 -
40~42

4b. Consider a typical house you build on speculation. Looking at Szale'A on
your response card, which of the ranges most closely reflects the selling
price of that house? ' .

$30-50 =1 110-130 = L
50-70 - -2 130-150 ~6 43—
70-90 ~3 i50 & up - -7
90-110 =4
5. Next, I'd like to get some information about the kinds of heating, cooling

and hot water systems you install when you build a home.
about the primary fuel used for home heating.

First Tet's talk

a) What percentage of spec homes that you build use gas as the primary heating
fuel?  (REPEAT FOR EACH OF THE FOLLOWING):

gas %
electricity I
0il 2
solar Y
other %
no heating system Z

(COLUMNS MUST ADD TO 100Z: TOTAL = 100%)

44-46
47-49
50-52
53-55

©. 56-58' - .
59-61 -

b) What percentage of spec homes that you build use gas as the primary fuel to
heat water? (REPEAT FOR EACH OF THE FOLLOWING) :

gas S 4
electricity . *
oil I 4
solar ___;_i
other __Z

(COLUMNS MUST ADD TO 100%: TOTAL =  100%)

¢) In about what percentage of the homes that you build do.you

- install a central air conditioning system?

A

d) Have you ever installed a heat pump in a home?

_YES -1 _NO-2

107
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6. Active solar energy systcms are systens with a collector that usc a

fluid, or air, to move the trapped heat from the collevtor to where it

will be used. Have you included any kinds of active solar devices in
any of the homes ygu've built?

____YES -1 ___NO -2 (SKIP TO Q. 15) 9-

In all of the following questions whenwe are talking about solar energy
systems, we are only talking about active solar energy systems.

7. What kinds of active solar energy systems have you installed? (READ LIST)
(PROBE FOR OTHER KINDS OF SYSTEMS) (IF "YES" ASK FOLLOW-UP QUESTION):
In how many houses have you installed this kind of system? (RECORD)

yes no Number of houses
water. heating | -1 -2 ~-10 — - 11-13
pool heating -1 -2 _14 — 15-17
home heating . 19-21
(and water) -1 -2 _18 — v -
solar-assisted - ' 23-24
heat pump -1 -2 .22 —
25-26
other B
‘Who manufactured the systems that you instilled? (PROBE) (ASK FOR
EACH SYSTEM MARKED "YES" IN Q.7)
wdiel icdlféer namay \
3
ﬁ—l
’ 27"
/
don't remember -2
site built -3
p@ol heater names:
. , 5
-1
28~
doﬂ't rememﬁer; ) -2
site built S |
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homeAhea;ing
(and water)

..1- ] .
.29~
don't remember -2 .
site built -3
solar-assisted
heat pump . 3 -
} -1 30-
don't remember -2 .
- site built -3
other type manufacturer

31-1

>

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 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 2 3 4 S 36-
| 1 2 3 4 s 37-
in. Were there any specific solar related problems that developed either
during or after your'installatien of any system? What were they?
NO_ -1 38-




o

11.

12.

13a.

13b,

l4a.

140,

Do you plan to install any kinds of active solar energy systems in the
future?

YES ~1 ' NO -2

Have you ugsed any federal or state incentives to reduce your own cost of

installing ac¢tive sola: energy eguipment?

YES -1 . NO -2(SKIP TO Q.13a)

v

What incentives did you use?

Did the homebuyer(s) use any federal or state incentives to reduce the
cost of purchasing the solar systems that you installed?

YES -1 NO -2 DON'T KNOW -3
(IF "NO" OR "DON'T KNOW", SKIP TO Q.14)

How important were the incentives in getting the purchaser to buy the house?

Where they: (READ LIST)

Very important -1
Moderately important -2
Unimportant -3
Don't know 4
Custom designed house -5

Us1ng your most recent spec solar home as an example, did you perform any

analysis of fuel savings, compared to the cost of the solar energy system’

__YES -1 _____NO -2 (SKIP TO Q18) ___NO ‘SPEC SOLAR -3

(SKTP TO Q.18)

In what form was the. analysis done’ (READ LIST) (CHECK ALL MENTIONED)

was it" fuel gaviﬂ"“ per year o 44-1
“payback analysis or A
years to paybacl e 45-1-
cash flow analysis e 46-1:
other (please specify) - 47_1-

(SKIP TO Q. 18) .
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15a. Have you ever considered installing a solar.energy system in one of

your spec houses?

YES -1

NO -2 (SKIP TO Q. 16)

15b. What prompted you to consider ihstaliihg solar? (CHECK ALL MENTIONED)

Jemonstration
manufacturer/vendor
another builder

just went out looking

-other (please specify)

49-1
50-1
51-1°
52-1
53-1

48~

16a. What kinds of active solar energy systems for home use are available in your

area?
solar water heating

—35-1

solar home and water heating 56-1

solar-assisted heat pump
other (please specify)

none mentioned

—57-1
—58-1

59-1 (SKIP TO Q. 17)

16b. (FOR EACH "YES" IN Q. l6a, ASK:) Please look at Scale C.
Which number on the scale best describes how much you agree or disagree

with the statement: "I know a lot about how a

system works." Strongly
' agree Neither
solar water heating 1 2 3 4
solar home and water heating 1 2 3 4
solar-assisted heat pump 1 2 3 4
other (please specify)
' ' 1 2 3 4

St:ongly>
Disagree

What manufacturers of active solar energy.systems do you know of?

What others?

111
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18. Looking at Scale D, which number best describes how likely you are to
.install a solar energy system in a spec home during 19807

19.

20.

2.

Now look back at Scale C.

Certain, practically certuin (99 in 100)

“Almost sure (9 in 10)

Verv Prcbable (8 in 10)

Probable (7 in 10)

Good possibilityv (6 in 10)

Fairly good possibility (5 in 10)
Tair possibility (4 in 10)

3ome possibility (3 in 10)

Slight possibility (2 in 10)
Very slight possibility (1 in 10)

No chance; almost no chance (0 in 10)

Definitely can S |
Probably can =2
Unsure — =3
Probably can not =4
Definicely can not -5

Definitely can S |
Probably can =2
Unsure =3
Pfobably can not =4
Definitely can not -5

‘Strongly agree !
' Moderately agree =2
Neither agree nor disagree -3
.Moderately disagree _ =4
Stronglyv disagree | -5

112

Using Scale E, do you believe that a manufacturer or supplier can or
cannot currently provide reliable and dependable solar -energy equipment
for home use?

Again, using Scale E, do you believe that a manufacturer or supplier can
or cannot provide solar energy that makes economic sense for home use?

66-67

68~

69~

Please tell me the number on the scale that hest
describes how much you agree or disagree with the statement "It is easy
to obtain financing for a solar energy system".



- -‘-

2.,

“ L

23,

24,

25.

What number on Scale C best describes how much you agree or disagree

" with the statement: "Manufacturers of solar systems are mostly little

companies that are here today and will probably be gone tomorrow"?

Strongly agree

Moderately agree - . . ;2.
Neither agree nor disagree I
Moderately disagreeé -4
Strongly disagree ' -5

What number on Scale C best describes how much you agree or disagree
that solar energy equipment will be widely used by homeowners within
the next five years?

,

Strongly agree =1
Moderately agree =2
Neither agree nor disagree _ - -3
Moderateiy disagree =4
Stronglyv Aisagree ’ _ -5

Now I'd like to ask you some questions about home buyers in your area.
Using Scale F, would you tell me how much demand there is among home
buyers for solar energy heating systems?

‘(REPEAT QUESTION FOR 'SOLAR WATER HEATING SYSTEMS.)

strong moderate slight no
demand demand demand demand
solar heating systems ~1 -2 -3 =4
solar water heating . -2 ' -3 -4
systems _

Next, I'm going to give you three lists of criteria that people use

to evaluate solar energy systems. (HAND FORMS TO RESPONDENT.) With

the first list, I'll ask you to tell me the importance of each criterion
as it affects you, in your own business. Then, with the second list,

1'11l ask you to tell me about your customers, Finally, I'll ask you how

a solar manufacturer should evaluate the criteria.

On the first list, the criteria are ones that you might consider when
thinking about using a solar energy system on a spec house. 1'd like
you to circle the number in the column indicating how much priority
you'd assign to each criterion. Please try to place about three circles
in each column. :

(ALLOW SUFFICLENT TIME FOR RESPONDENT TO COMPLETK THIS QUESTION,)

113
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26a.

26b.

27a.

27b.

28.

1f you'll now turn the page, you'll see a list of criteria that are
often mentioned as ways in which general consumers evaluate solar
equipment. Please look at this page and circle the number in the
column that indicates how much priority one of your customers would
give to each of the criteria in deciding to adopt a solar energy system
in a new home. Once again, please try to place three circles in each
column,

(ALLOW SUFFICIENT TIME FOR RESPONDENT TO COMPLETE THIS QUESTION.)

What other high priority criteria do you think your customers use?

75-1

Please turn to the next page. Now, I'd like you to place yourself in
the position of a solar product manufacturer. You want to increase
sales of your products. Unfortunately, you also have a fixed budget,

so you can't do everything that you might like to. Keeping both these
goals in mind, I'd like you to look at the list of marketing actions and
circle the numbers in the ‘columns to indicate 'hoyw: you'd place your
marketing priorities in order to increase your business. This time,
please try to place about four circles in each column.

(ALLOW SUFFICIENT TIME FOR RESPONDENT TO COMPLETE THIS QUESTION.)

What other actions would you take if you were a solar manufacturer or
vendor? ‘

77-1

Please turn to the final page. This question is about the various

Job responsibilities you have. During a typical week, what fraction

of your job responsibilities are associated with each of the categories
listed on the page? Please place the appropriate percentages in the
spaces provided, and note that the total must add to 100%.

(ALLOW SUFFICIENT TIME FOR RESPONDENT TO COMPLETE THIS QUESTION.) 80~ 2
| Card 3 Dup

'

1-4

| —
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30.

31.

3:2-

Who designs the spec single-family houses that you build? (CHECK ALL

MENTIONED) | -
’ me —_ 5=1
staff architect/design —  6~1

outside architect/design e 7-1 «
other (please specify) 8-1

' Who chooses the energy system that you install? (CHECK ALL MENTIONED)

me —_— 91
staff engineer - 10-1
outside engineer 11-1
HVAC .contractor 12-1

other (please specify) '13_1

_ VWho else would be involved in making decisions about which kinds of
.‘energy systems to install in the houses you build? Who else is involved?

(DO NOT READ LIST) (CHECK ALL MENTIONED)

no one 181 eymvs owner/officers ___~_19-1

staff architect ______15'1 legal/financial staff ____;_20'1

outside architect 16-1 contractors ______21_1

A'staff engineer 17-1 other (please specify) 22-1
18-1 ‘

outside engineer

Suppose that after installing solar water heating equipment you had to
increase the price of a typical house by $3500 to cover costs and profit.
Using Scale G, please tell me how the marketability 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
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Suppose thaé after installing solar home heating equipment you had to
incrense the price of a typical house by $8500 to cover costs and profit.
Using Scale G, please tell me how the marketability of that house would

be affected.

- no demand - demand | large demand -
unable to sell ~ unaffected sell immediately
1 2 3 4 5 6 7 24~
don't know_____ -8

34. 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 information 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
solar assisted heat pump 1 2 : 3 : 4 25-
" technology ' :
1 2 3 4 ) 26

solar cooling technology

35. What two or three technical or trade publications do you read most
regularly? (IF OTHER THAN ONES LISTED, LIST IN BLANKS)

Professional Builder ___ 27-1

Commercial Building _ _  28-1 A

Home Building 29-1 N
" Housing. e 30-1 |

36. Company Name:
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Another portion of this study will involve our interviewing peéople who .
are either looking to buy a newly-built spec house or who are building
custom - designed homes, or have recently bought a newly-built spec
home or custom- built home. In order to do this, w2 need lists of

such people. Would your company be willing to provide us with names

of people who have contacted you about buying a newly-built home or who
have recently bought a newly-built home ?

"(IF YES SAY:)
‘ Thank you very much. We will be contacting you in a week or so to get

the 1ist of names (MAKE SURE COMPANY NAME, ADDRESS AND PHONE # ARE
RECORDED.) We really appreciate your help. '

Name

Company Name

Address
Phone
36 | 37 38 39 40 41 42 | 43 46 ‘
45 | 46 47 48 49 50 | 51.| 52 53
]
| 80-3
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_SCALE A_

$30 - 50 50 - 70

70 - 90 90 - 110
110 - 130 130 - 150 Over 150
SCALE B
NEITHER. o
VERY MODERATELY = SATISFIED MODERATELY VERY
" SATISFIED. SATISFIED NOR DISSATISFIED DISSATISFIED
DISSATISFIED '
1. 2 ) : 3 4 5
SCALE C
NEITHER
STRONGLY MODERATELY AGREE MODERATELY STRONGLY
. AGREE - AGREE NOR DISAGREE DISAGREE
DISAGREE
1 2 3 4 5
_SCALE D
Certaln, practically certain (99 in 100)
Almost sure (9 in 10)
Very probably (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)
SCALE E
DEFINITVLY PROBABLY UNSURE PROBABLY DEFINITELY
CAN. __CAN R CAN NOT CAN NOT _
1 2 3 4 5
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STRONG .

SCALE F

MODERATE SLIGHT NO
DEMAND _DEMAND_ DEMAND DEMAND
1 2 3 4
SCALE G
No demand -- Demand Large demand --
Unable to sell" unaffected Sell imnmediately
1 2 3 4 5 6 . 7
_SCALE H
WOULD WOULD BE WOULD BE WGULD-A
DEFINITELY BE MODERATELY SLIGHTLY NOT BE
WORTHWHILE WORTHWHILE WORTHWHILE WORTHWHTLE
1 2

120
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10.

11.

12,

="

Builder's Crit

eria

top high

medium_ ~low

priority priority

priority priority

"Profit margin on solar equipment

Performance reliability of solar
equipment

Ease of installation

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

1 2
1 2
1 2
1. 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
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3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4

3 4
3 4
3 4
3 4



10.

11.

Customers' Criteria

"System's expected life

Initial cost

Warranty period '

Operating and mainténance cost
NQmBer'ofsdéééssfulinstaliatibns
Payback périod

Effect 6n homé appearance

Yearly savings‘on energy coéts
Effect on the environment

Good cifizenship

Protection from fuel shortages

top ' high medium low

priority prioritx priority opriority

1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
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10.
11.
12,
13.

14.

15.

Solar Product Msnufacturer

would.

would

might‘or

definitely probably might

do

Install demonstration units 1
Advertise non-financial benefits ' 1
(energy independence, etc.)

.Séll componen£s only : 1
" Advertise financial benefits 1
Reduce pricé 1
Lengthen ﬁarranty 1
Sell integrated»systems 1
Provide how-to workshops for 1
installers

Sell directly to thg'Builder or 1
end-user

Build sturdier.collectors _ 1
Improve system performance : 1
Sell through lécal distributors 1
Advertise in trade publications 1
Have hy product certified by the '1
appropr;ate agencies

Advertise to the general public 1

1273

do

L2

not do

would

not do




Job Responsibilities

éonstrugtion management
Sales/Marketing management
Technical management/engineering
Financial responsibilities
Procurement or purchasing'

- General management

Other

la\“

%

e

%

( Total must equal

124
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COMMERCIAL SEGMENT

PERSONAL PROTOCAL
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COMMERCIAL QUESTIONNAIRE

Address

Owner (Manager)

Title (if applicable)

Description of facility: number of ﬁnits, machines, rooms, total sq. feet

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?

How much do you currently pay for heating hot water? How much hot water do you
use? (gal/room/time, $/room/time, gal & $/month, gal & $/operation) '

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



i

" 8a.

Does your hot water usage (heating) vary seasonally?

Do you currently have any blapa for expansion of _(business) ? Renovation?
What kinds of systems for hot water (heating) are under consideration?

Prior to this survey, had you seen or heard anything about the use of solar
energy equipment for water heating or home/business heating?

yes no

. Other than in a picture, have you ever seen a home or business equipped with

solar collectors or solar panels?
: yes . no

Do you know ‘anyone who is now using solar energy for home ‘or business ‘heating
or water heating?
yes no

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?

yes no

Have you heard of any kinds of gavernment-sponsored financial 1ncentives for
installation of solar energy equipment in businesses’ .

Incentive , Federal State ‘ Percent of cost

(SHOW DESCRIPTION)
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10. Attitudinal questions - Separate sheet

Please read the statements on this sheet, and circle the number on the scale that

tells how you feel about that statement; first, as it applies 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 alternatives,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 A rank
12. Under what‘conditions'would you personally consider 'solar? (Importance rankings)
13. What specific data would'ybu want before you would purchase? (financial,

~ other working installations, someone's seal of approval, guarantees)

(Prompt, 1f no response initially) Importance rankings.:
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14.

15.

"~ 16.

17.

How would you evaluate a solar purchase? What financial criteria? How use?
What other criteria?

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)

Size of operation:

Number of employees

Gross revenues
Personal:
Person's age

Education

Years with buéiness

129



A. 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
Definitely can not

Probably can not
Definitely can not

1]
T

B. 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 no

Definitely can not Definitely can not

g

C. Do you believe that solar energy equipment will be widely used
homeowners/businesses in your area within the next five years?

y

homenumers: ' , businesses:
Definitely will Definitely will
Probably will o : Probably will
Unsure Unsure

Probably will not
Definitely will not

Probably will not
Definitely will not

1
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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
"business use'.

Strongly Moderately Moderately Strongly

agree agree - Unsure - disagree disagree
I know & lot about the
- financial aspects of,
sular energy systems
for home use: 1 2 . 3 o4 ;
for businegs use: 1 2 3 . 4 5
I know a lot about how
solar energy systems
work E :
for home use: 1 P ‘ 3 b
for business use: 1 2 3. 4

If several of my neighbors/

other businesses installed :
solar equipment, I would .
think much more seriously

about installing it myself

for home use: _ 1 2 3

for business use: 1 o2 3
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