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CHAPTER I

INTRODUCT ION

Background of the Study

Energy conditions affect all aspectsvof.American life--our
economic, social, and cultural lives, as well as ourvpolitical
lives. No aspect 6f our society is immuﬁe from the influence of
énergy. The existence and growth of society is dependeht upon the
acquisition of-energy from the environment.

The major sourée of energy utilized by American society is in
the form of fdssil fuels——oil, coal, and natural gas. Fossil fuels
have allowed America to develop its industrial and technological
capabilities. |

The once plentiful fossil fuels upon which mankind has relied
SO heévily have been diminished. Thus, the world's shortage of.
these fuels has precipitated the energy crisis. The need and
demand for energy significantly exceeds the amount of available
enérqu' The recent creation of the Federal Energy Administration
which is charged with plahning in the energy area is one of societyfs

latest attempts to deal with the energy shortage. |

Today, it is evident that energy from fossil fuéls will be
available for only a limited.period of time. Alternative sdurces
.of energy must be found to supplement the deficit.in.the supply of
fossil fuels. Even an effective conservation program coupled with
‘increased domestic productidn ahd foreign imports of fossil fuels
cannot reverse the energy shortage in the United States. As an

alternative energy source, solar energy is now gaining eminence.
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Only a few years ago, fhe»public regarded the development of
solar energy bn‘a significant scale as remote. Very few people
ranked solar énergy with nuclear power ﬁs a future alternative to
oil. However,  the situation has changed draétiéally during the
last decade. | |
Solar-energy technology is available foday for'heating-and
cooling appiications._ Its rapid adoption by the housing industry
could serve as the pecessary'impetus for the widespread use of
'solar-energy technology and help to reduce the strain of the energy

crunch.

Statement of the Problem

Vigorous effortsvto develop alternative enefgy technologies
are necessary in view of the rapidly expanding energy needs of the
United States. Solar energy is one untapped sburce for heating
and cooling buildings. The rate of its diffusion into the housing
. industry is a major problemvin the use of solar energy. This study
is concerned with fhe factors influencing fhe adoption of solar
heating and cooling technology in the New Mexican housing industry.
In addition, the study prbbes the factors which may impede the

acceptance and diffusion of solar heating and cooling technology.

Objectives of the Study

The general objective of this project is-to gather a data base
- of information relating to the acceptability of solar~-energy tech-
nology in the New Mexican housing ihdustry. More specifically, the
study seeks (1) to describe the factors which influence the adoption
of solar—enérgy systems in the New Mexican housing industry; (2):

to determine the degree of acceptability of various solar factors



3

among New Mexican coﬁsumere, arehitects, centractors, financiers,
energy suppliers, and go&érnmental officials;-and (3) to acquaint New
~MeXican-conSUmers, architects, contractors, finaneiers; energy
suppliefs, and governmental officials with the eurrent attitudes
toward the acceptability of solar-energy factors in the New Mexican

housing industry.

Definitions and Assumptions

Solar-energy systems involve the use of solar energy fdr heating

and/or cooling buildings. Solar-energy systems may be broken into

two basic types: active and passive. An active solar-energy system

is one which depends upon meehanical equipment for the gathering,
storing, and transporting of energy. A typicai active solar sysfem _
involves a flat—plate collector to gather the heat, a rock or liquid
tank storage area, and a ductwork or pipe system for distributing

the heat. A passive solér—energy system is ohe in. which the building’'s

structure is designed to'absorb'thebsun's rays by using dense
materials such as adobe, brick, tile, and rock. When temperatures
drop, the storage material radiates the”heat and warms the structure

without mechanical contrivances.

An acceptance factor indicates conditions which are perceived
to be favorable to the ‘use of solar-energy systems. A neutral
factor indicates conditions which are perceived to be neither fav-

orable nor unfavorable to the uee of solar-energy systems. A

rejection factor indicates conditions which are perceived to be
unfavorable to the use of solar-energy systems by at least one of
the key groups. In the context of this report, the term accept-

ability may have a positive, negative, or neutral connotation.

A ey o ot e ie o e e



The term diffusion refers to the degree of acceptance and
incorporation of solar-energy systems into the housing industry.

The building industry refers to the construction of all types

of structures. The housing industry, a facet of the building

industry, is involved with constructing only residences. Typical

‘types of residences are sihgle—family and multifamily dwellings.

Limitations of the Study

This study is limited to an examination of the acceptability

of solar heating and cooling systems in the New Mexican housing .

~industry. Hence, the results of.the.study will be applicable only

to the housing industry of New Mexico. The findings should not

be used to make generalizations about gfoups other than these
investigated. Other limitations of this study include limitations
of the sampling procedures, limitations of the interview procedures,
and limitations of the questionnaire procedures.

Consumers for this study were selected ffom telephoﬁe
airectory listings. Telephone listings may have‘a slight middle
or upper class bias which might influence the findings. 1In addi—
tion, telephone listings ere not available for those with unlisted
numbers and for those who have recently received telephone service.

Representatives of each of the groups under investigation
were interviewed. Because the interview approach was nontradi-
tional and the respondents were asked to place items on a matrix,A
some respondents'might have given uncharacteristic responses. In

addition, the interview situation required that the interviewer

record the comments of the respondent. Unwarranted imbressions

and interpretations may have resulted during this process.
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The questionnaire procedures may have resulfed in the collec—
tion of unsatisfactory data. Although the questions were care-
fully analyzed and critiqued after the intervie&s, they still may
not have been adequately constructed. All respondents may not
have interpreted each item in the same framework;.

New and unusual techniques used in the research design may

have inherent weaknesses which have not yet been revealed.



CHAPTER 11

" REVIEW OF RELATED LITERATURE -

dld Southwest Practice: Capturing Heat from the Sun
‘ V Solar energy usage has a long history in New Mexico. Centufies
ago, early and-yet surprisingly sophisticated-cﬁltures in certain
respects made practical use of the sun's rays. The settlers of the
Anasazi culture at Pueblo Bonito in Chaco Canyon developed apart-
ment-like structures which were warmed largely by heat radiating
from the massive sun-warmed walls of stone and adobe. Since Muench
and Pike (9:139) have suggested that only "a few coals were needed
to keep off the chill," it seems reasonable to assume that the
primitive, passive solar. heating systems of Chaco Canyon worked
-rather well. | |

In fact, fhe basic principle of using a dense mass to absorb
and to radiate the suh's energy has remained in use for more than
a thousénd years; Contemporafy New Mexicans, following the tradi-
“tion of the Anasazi culture, have'continﬁed to use stone and adobe

to combat the scorching heat of the Néw Mexican day and the freez-

ing cold of thé,New Mexican night.

New Mexico Pioneers the Way -

By 1950, creative New Mexicans such as Peter Van Dresser
began to incbrporate solar heating into New Mexicah houses. Other
New Mexicans have followed Van Dresser's lead until about 50 oper-
ating solar structures--many in private homes--exist in New Mexico
(see Appendix A: Inventory of State of New Mexico Solar Heated

and/or Cooled Houses).
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New Mexico offers a weaith of solar facilities and expertise;
probably unrivaled by that of any other state. In'1976, New Mexico
will boast two of the largest éolar heated and cooled buildings:
Los Alamos Scientific Laboratory's National Security and Resources
Stﬁdy Center in Los Alamos and New Mexico State University's Agri-
cuiture Building in Las Cruces. Casa‘del Sol; a thfeé—bedroom
experimental house featuring solar heating and cooling as well as
a solar hot—wafer system, -will provide Las Cruces researchers with
a closely monitored source 6f data ébout the opération of a solar
house. |

Although research éontinues into the refinement of soiar
heating and/or cooling techﬁplogy, are:New Mexicans ready to accept
solar heating and/or cooling systems in their homes? WhatrfactOrs
will influence the aécepténce.or rejection of solar heating and/or

cooling systems in New Mexican housing industry?

The Multidimensional Construct of Solar System Acceptability

?he answers to the above questions are not to be found easily.
They are intertwined in a mulfidiménsional conStfuct that involves
many diverse factors which cannot be cléariy delineated. Among
the interactiné factors. are techndlogy—related'considerations,

economic-related considerations, and culture-related considerations.

Restraints of Building and Safety‘Codes

The hOusing industry is constrained by numerous building and
safety codes. McCue ahd Ewald (7:178) reported that more than
4,000 code-making agencies were uncovered by the Déuglas Commission
during its survey of local gdvernmeﬁtal units serving population.

centers in excess of 5,000 persons. While the TRW Systems Groﬁp



" (15:7-55) indicated that there are four basic model building codes
which have been accepted in various sections of the country, nu-.
merous modifications'to the basic codes often have been made when
they were adopted. To compound the problem:

Codes related to building construction include building,
mechanical, plumbing, electrical, life, safety, health,
housing, land use (zoning, subdivision), occupational,

health and safety, insurance, -and minimum property standards.
Many of the above have been combined into what is termed

a '"building code." Often, administratively, the jurisdiction
of separate codes coverlng these various subjects is over-
lapping. :

Furthermore, statewide codes and separate federal standards may
be imposed upoh the construction industry.

Whlle much of Western Europe is under a federatlon of national
systems of testing and evaluating laboratories which reduce the
effects of local code variations, the United States struggles with
problems created by thousands of code-setting bodies. According
to Hirshberg and Schoen (3:7)," . . ; often technological innova-
tions in the U.S. must be separately approved by each code-setting
body." The writers indicated that specification- rather than per-
formance-oriented codes tend to constrain the use of new techniques
by requiring the use of existing materials and methods rather than
new ones. Hirshberg and Schoen (3:8) concluded:

The successful builder is therefore usually reldctant to

try a new technological innovation that requires code mod-

‘ification. Given this serious constraint, to be successful

the technical désign of a solar energy device should reflect

existing codes to the greatest extent possible. . . . On the
other hand, if code approvals onmodifications are required,
the associated costs may.be quite large compared to the bene-
fits which accrue due to the use of new technologlcal inno-
vation.

The Final Task Report of the Federal Energy Administrafion
Project Independence Blueprint (5:11-60) has suggested that building

code barriers will be encountered because_the codes were drafted



" before solar technology rose to prominence and that the code modi-
rfications‘necessary to incorporate solar teChnology "shopld not be
ditficult to accomplish. " | | |
Hirshberg (4:10) has endoreed»the pelicy optioh of developing
uniform building-code 1egislation and of esteblishing a group
which could exemine the code and other related issues which deter

the use of solar energy.

‘Modification of Constructioe Techniques

| Concern has been expressed by certain groups involved in the
hdﬁsing industry aboutbpossible changes’in construction techniques"
in order to accommodate solar heating end cooling technologies.

The Westinghouse researchers (16) aﬁd Hirshberg (4) have indicated
that groups such as architects, builders, laborers, financiers,

and energy suppliers-are'concerned about the size, weight, and
space requirements of solar systems which could necessitate.more
structural support and possibly the adoption of new building pro-
cedures. But, as University of Colorado researchers (14:129) aptl&
state, ”Building_design innovations in singie—family,residences
traditionally have been characterized by slowwadoption.ratesﬂ'

Aesthetic Considerations versus Solar Systems

As most would suspect, architects appear to be very much aware
of the need to merge solar technology and aesthetic consideratiohs,
The architect housing committee polled by Westinghduse researchers
(16), assuming that»costs of solar systeme were comparable to thesev
of conventional systems, cited the aesthetics of solar systems as
thevmost important acceptance or rejection factor. The architee—

ture design committee questioned by the same researchers identified,'
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- equipment space ahd aesthetics as the most important acceptance

or rejection factors. Ie general, the architects surveyed said
that the most aesthetically acceptable collector sites for both
single and multifamily dweilings were off-site central locations
and those integrated as part of the roof. Collectors located on
garages and carports received high ratings in tﬁe case of single-
family dwellings. As an additional bonus, these locations were
thought by the architects to rate high in terms of technical feasi-
bility. The researchers (16:4—36) arrived at these coneIusions:

Other modifications to the buildiﬁg design, such ‘as unconven-

.tional floor plans, unconventional roof designs, smaller win-

dows, and increased structural support of roof, were also

found to be acceptable by architects and were not found to

be highly objectionable by builders.

Buiiders, too, were found by Westinghouse researchers (16)
fo‘rank aesthetics as an importent acceptance or rejection factor
andvto favor solar systems integrated as part of the roof. Several-
of the respondents objected to the amount and to the bhysical
appearance of the collector surface required for residentiai buildings.:
The. pollsters (16:4-30) surmised that "emphasis be placed on design-
ing smaller, less conspicuous collectors.'" 1In addition, builders
were found to be concerned with integrating the house into its phys-
ieal surroundings in subdivisions and yet mainiaining large southern
exposures.

The same researchers found both financiers and energy suppliers
to be concerned about the bulk and size of solar-system equipment.
Surprisingly, the pollsters (16:4-31) found appearance, after cost,
to be the greatest ceneern among energy suppliers; "many felt that
- collectors were too big, toe heavy, and too ugly." The location of

large heat-storage tanks was also viewed by some as a problem area.
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Consumer acceptance of the solaf-eﬁergy systems was found by
the TRW Research Group (15:8-8) to depend to a large degree on how
successfully solar components could be integrated into the overall
architectural solution.

Though this presents significant design challenges, there

appear to be no insurmountable constraints, and (this)

represents rather unique opportunities for creative solu-
tions.

Long-term Dependability of Solar Systems

Perhaps the NSF/NASA Solar Energy Panel (10:14) best summarized
fhe debate concerning the long-term dependabiiity 6f solar systems:
" . . . long-term experience with solar heating systems is limited."

.Westinghouse researchers (16) found that energy‘suppliers
listed the lack of dependability of solar systems during extended
periods of bad weather as the most frequent reason for rejecting
them. When interviewing builders, the researchers found the reli-
ability of solar syétems as a fecurring acceptance/rejection factor.
While the investigators speculated that builders would brefer a
'separate collector-unit location, this expection was not confirmed.
The builders projegted that the proven longevity of solar systems
would influenceé mortgage lenders'.decisions, and financiers indi-
cated that the most influential favbrable.factors after the fuel
cost savings are high reliabflity and warranty/manufacturer's
feputation. University of Colorado researchers (14) also found a
particular concern among financiers about the reliability‘of solar
systems. The TRW Systems Group (15:7-57) summarized the probable
acceptance by the financial community this way:

Our discussions with lenders have not identified any long-

range major obstacles to overcome, pending the require-

ment for an established solar industry which is producing
reliable products. A '
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The Interagency Task Force on Solar Energy (5) has suggested

that additional research and development be directed in such areas

"as improved component efficiencies and lifetimes and durability of

materials.

Warranty Specifications for Solar Systems

The rise in consumerism may create néar—term obstacles for the
acceptance of solar-energy systems in the building industry according
to»fhe TRW Systems.Group (15:7-49).

Legislation may be forthcoming which will require builders
to warrant their homes for up to three years after occu-
pancy. Until a strong SES industry develops and demon-
strates that its products are reliable, most builders

will not be willing to risk the potential financial ex-
~posure resulting from the failure of an unproven product
and industry. Futhermore, most builders are highly resist-
tant to innovative technology.

Westinghouse researchers (16:4—13) found that 44 percent of

- the builders poiled indicated five years as the minimum acceptable

'warranty period; another 30 percent cited ten years as the minimum

acceptable warranty period. The pollsters (16:4-9) found that 57

percent of the enérgy suppliers indicated that a five-year warranty

‘period would be the minimum acceptable one, while another 35 per-

cent favored a ten-year period. Interestingly enough, the research-
ers (16:4-29) found that a five-year warranty period wasfécceptable
t0. most potential custémers. (Westinghouse researcheré (16:4-26)
summarized the feelings of finénciers abqut the importance of solar
system warranties this way: ", . . the respondents considered

high reliability and warranty/manufactﬁrer'é reputations as the

most important after fuel cost savings.”

Repair and Maintenance Specifications for Solar Systems

Repair is generally differentiated from maintenance in that
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the‘formef.is done on an emergency basis.when'the system is _
inoperable while the latter is done on a periodic basis to keep the
system operable..»While writers such as the Interagency Task Force
“on Solar Energy (5), University OTVColorado_reséarchers (14), and
the TRW Systems Group (15) have nddressed themselves to repair
and”maintenénceiconcerns, fhe Westinghouse study (16) provides the
most detailed information about repair and maintenance. |
From energy suppliers, the Westinghouse researchers (16:4-8--
‘4;9) found that the possibility of frequent maintenance and repair
was the third most frequently.cited rejection factor. The respon-
dents indicated the folloWing maximum acceptable rates of repaif:
12 peicent, once every six months; 36 percent, once a year; 31
percent, once every two years; 23 percent, less than every two
.years., They also indioated the following maximum acceptable rates
of maintenancé:b 4 percent, monthly; 36 percent, évery six ﬁonths;
50 percent, yearly; 10 percent; every 18 months.
Survey results indicéte fhat a solar heating and cooling
system can require more frequent maintenance than con-
ventional systems and still be acceptable, although main-
tenance which is more frequent than once yearly would be
considered unacceptable by more than half of the respon-
dents.

' Builders, according to Westinghousé researchers (16:4-12--4-13),"
indicated that maintenance and service were important factors influ-
encing the acceptance or rejection ofvsolér systems. ﬁnilaefs
indicated the following maximum'accepfable rates of reoair: 16
percent, monthly; 32 peroent, every six months; 32 percent, Yearly;
21 percent, every 18 months. They also indicated the following
maximum acceptable rates of maintenance: 3 percent, monthly; 9

percent, every Six months; 63 percent, yearly; 25 percent, every-

18 months. A number of builders expressed concern over the price
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' ~of»maintaining a system‘which employé sd many diverse‘technologies!

The érchitect-housihg éommittee‘surveyed by Westinghouse |
researchers.(16:44184—4—20) indicated that ease .of maintenance as
well as the availability of maintenance, servicing) and parts were
their second'and third most important~factors influencing the accep-
ténce or rejecfion of solér'systems. The architect housihg committee
indicated thelfollowing-maximum acceptable rates of maintenance:
5 percent, weekiy; 50 percent, monthly; 40 peréent, every six months;
5 percent, yearly. The researchers (16:4-22) found these opposingl
"ideas about the maximum acceptable rates of méihtenance from thé
‘»drchitect désign committee: 21 percent, weekly; 16 perceﬁt, monthly;
53.percent, every:six months; 6 percent, yearly; 6 percént, every
.18 months. |
| Aidistinct majoritylof financiers;-SZ percenf-;were found by
‘Westinghouse résearchers (16:4—25) to regard the possibility of
high mainténance costs as a distinctly unfavorable influence on
financing decisions. 1

Westinghouse researchers (16:4-28) found that the following
were the maximum acceptable fates of repair'according to potential
customers: 1 berbent, every three.months; 6 percent, every six
mqnths; 25 percent, yearly: 42 percent, every two yearé; 24 percent,
less than every two years. ‘ '

" An acceptable minimum length of time between instailétion

and first breakdown of a system was given as one year by

6 percent of the respondents, two years by 12 percent,

five years by 44 percent, ten years by 21 percent, and

more than ten years by 16 percent.
‘Potential customers indicated the following maximum acceptable

rates of maintenance: 3 percent, weekly; 8 percent, monthly; 25

percent, every six months; 47 percent, yearly; 19'percent, every 18
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months. To a typical consumer, an acceptable solar heating -
and cooling system would be one which required no more than bi-

annual repair and annual maintenance.

Availability of Trained Solar Technicians

Although writers such as Hirshberg‘(4) and the TRW Systems
Group4(15)'mention thé need for adequately trained solar techni-
- cians to install and service solar equipment, the Westinghouse :
researchers (16) have examined this topic in more detail. Represen-
tatives of labor indicated acceptance 6f relatively long training
programs—--those up to bne year in iength were deemed to be accept-
able,' On the Other'hand, energy suppliers_indicated less accep= -
tance by rating the increased need er more_skilled iabbr as slightly
unacceptable. For repaif and maintenance work, training pefiods.
greater than six months were viewed as distinctly unacceptable,
while training periods of one month ér less were viewed as.accept-
able. Builders held similar views of the training beriods for
those involved in the installation 6f solar heating and/or. cooling
systéms. The availability of maintenance, service, and parts--and,
hence, trained-workers as weli——was listed as the third most impor-
tant acceptance or rejection factor'by the architect housing com-
mittee. Financiers were found to view the scarcity of qualified
installation and maintenance personnel as an unfavorable influence

-which could affect the financing decision of solar houses.

Temperature Variations in Solar Dwellings

The TRW Systems Group (15:8-8) reported:

Since energy requirements for different types of build-
ings will vary with different ambient climatic conditions
and the manner in which the shelter is used, solar energy
designs will require individual analysis.
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They (15:8-13) found that minor problems involving solar utili-
zation may include possible inefficiency in night heating or
heating during inclement weéther and in requirements for slightly
lower ambient room temperatures. While Niles (11).documented that
a California house in a mild climétic zone with a specially designed
collector which also served as an energy dissipator kept condi-
‘tions inside the house within acceptable ranges throughout an
evaluation period of one year, others have not reported such suc-
cess. Santa Fe environmental architect David Wright (17) reported
that the temperature variations in his adobe house with its paéé
sive solar System were beyond the toleration limits of most people
during the cold winter months unless a backup system was used.

The Interagency Task Force on Solar Energy (5:1I-5) has
recommended the stabilization of interior room termperatures
through careful building design.

The interior temperature of buildings can be stabilized

to a large degree without active heat transfer systems

by controlling the absorption and emission of radiation

to or from the exterior building surfaces as a function

of time and conditions. The stability of interior tem-

- peratures can also be enhanced by appropriate design of
the thermal capacity of various components in the build-

ing structure and by control of conduction and convection
losses from the building.

Babkup Systems Required for Solar Installations
Perhaps the TRW Systems Group (15:8-9) best summarized the
need for conventional backup systems for solar installations.

It is important to realize that total reliance on solar
energy is practical for only a very limited number of
applications. In general, the role of solar energy,
particularly in the retrofit market, will be to reduce
the requirements for conventional fossil fuels and to
contribute toward a more economical use of limited
natural resources.
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Westinghouse researchers (16:4-11) found the following statement
of a Midwest power compahy representative to be a typical concern
of energy suppliers:.

For large systems, the utilities could not be expected

to stand by if the full load of the solar unit should

fail without compensation for this service. Such units

should haye an on-site standby of some type.
Since the solar systems envisioned for the immediate future involve
some sort of conventional backup system, enérgy suﬁpliers of
conventional sources will still have to maintain adequate sﬁp—
«plies to meet the sporadic needs of those with solar systems. The
researchers (16:4-32) also found that the general opinion among
' energy suppliers was that they would have to adopt some kind of

minimum or demand rate for their customers if solar installations

became widespread.

The Critical Féctor 0f Energy Consumption

'.Lundahl and Scott (6:1) succintly summarized the energy crunch:
"The need and demand for energy signficantiy exceeds the amount of
.energy available." |

Much has‘béen written about the magnitude of the energy problem,
and the statistics cited vary with the interpretations of the authors.
_Hirshberg (4:1i) discussed the mismatch between the demand for
energy resources and the gro&th rate of domestic supplies by quoting
these statistics: '"In the decade preceeding the o0il embargo of
1973, domestic demand for energy resources grew at about 4.3% an-
nually while domesfic supplies grew at 2.6%." Later in his paper,
he (4:13) estimated that about 25 percent of the energy budget ofv

the United States goes into the heating and cooling of buildings.
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Hirshberg and Schoen (3:1—2)-cited the following'statiStics:

Small-scale residential solar energy devices <can provide
a potentially significant method for reducing a portion
of the mismatch between supply and demand. Residential
energy uses currently account for about 22 percent of
~the total U. S. energy consumption; about 83 percent of
this ‘is used for space heating, water heating, and space
cooling. While the technology to provide for these three
uses with solar sources is either feasible or nearly so,
because there are 75,000,000 dwelling units, the energy
savings from residential applications will be realized
if, and only if, they are accepted and diffused by the
housing industry on a wide scale and at a rapid rate.

The NSF/NASA Solar Energy Panel (10:18) provided a glowing
endorsement of the use of solar applications for residential
heating and cooling:

.There is no doubt that among all the possible uses for
solar energy, residential heating and cooling has the
highest probability of success. There are the least
uncertainties both in the technology and the economics
of these domestic applications. There is, moreover, a
very high benefit/cost ratio in that the total funds
needed for the development of a viable enterprise will
be only a small fraction of the annual value of fuel
savings, or of equipment sales, or of some other mea-
sure of benefits to the economy.

“A téble constructed by members of the panel (10:10) indicated that
by the year‘2020,’solar thermal applications in buildings can have’
a major impact on the building industry énd a minor impact on the
total energy consumption.

San Martin (12:4), a well-known New Mexican solar reééarcher,
presented an even brighter picture of the role solar energy may
pla& by the year 2020. |

One projection by a panel of experts indicates that by
the year 2020, with a .concentrated research effort,
solar energy could provide up to 35% of the nation's
heating and cooling demands; up to 20% of the total
electric power generated in the United States; and a
significant percentage of the fuel required in this
nation. It is highly probable that solar energy will
never satisfy the total energy demands of this nation
or world., But it is one of our alternatives which can
provide a significant percentage of our energy needs.
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San Martin's view is-eclipsed by that of Schoen, Hirshberg,
and Winegart (13:3), who have written:

In many parts of the country, solar technologies, if made
commercially available, could supply over seventy percent
of the electrical and thermal requirements for residential
buildings as well as for many types oef commercial, institu-
tional, and industrial structures.

Writers such as Duffie and Beckman (2) and Hirshberg (4) have
lauded solar thermal applications for heating and cooling buildings.
The latter (4:ii) has written: |

solar energy is a renewable energy source. The
technology is either available now or requires relatively

short-term development, and solar energy possessess few,
if any, environmental hazards.

The NSF¥/NASA Solar Energy Panel (10:20) mentioned other advan-
tages of making the shift.from scarce fossil fuels to plentiful
sdlar sources.

Some of the intangible benefits of this development will

be the alleviation of problems related to inadequate gas

supplies in some areas of the country, the reduction of

excessive and expensive electricity peak loads and asso-
ciated power system failures during very hot weather,

and the extension of oil and natural gas supplies further

into the future.

A more cautious view toward solar energy has been presénted by
the Interagency Task Force on Solar Energy (5:1II-7-11-8):

The principal strategic thrust of the present program is

to increase the number of available solar energy applica-.

tions in order to reduce the consumption of large quanti-

ties of fossil-fuel resources and to conduct a thorough

assessment of their economic feasibility and potent1a1

marketability.

Duffie and Beckman (2:149) perhaps best summarized the argu-
ment that increased usage of solar energy can alleviate part of the

energy crunch associated with the heating and cooling of buildings:

"Solar energy for buildings can, in the next'decade, make a
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significant contribution to the national energy economy and to the

pocketbooks of many individual users."

Cost Considerations for Solar Systems

In America's hodsing industry, cost considerations are very
impértant.' ""New products require a high degree of cost-effectiveness
when substituted for existing products and systems,' surmised the
Interagency Task Force on Solar Energy (5:I1-60-T1I-61). In addi-
tion to all of the engineerihg issués, feasibility must be convincingly
demonstrated. Hirshberg and Schoen (3:3-4) have‘writtenf |

Such demonstrations must be of sufficient scale
and operated under "normal' industry conditions so that
they are perceived by industry members as demonstrations
under ''real" conditions. . . . To demonstrate. economic
feasibility, analyses must be performed that are both
relevant to the normal economic concerns of the industry
and include considerations of all cost factors. . . . The
economic questions are complex. and the relevant economic
tradeoffs are perceived differently by industry members.

The many conflicting statements about the economic acceptability
of solar-energy systems substantiate Hirshbefg.and Schoen's state-
ment that '"The economic questions are complex and the relevant
economic tradeoffs are perceived differently by industry members."
Duffie and Beckman (2:143) have written:

The basic problem with solar heating and cooling has been

that the energy could not, except in special cases, be

delivered at cost competitive with cost of energy from -
other sources. This situation is rapidly changing, and
interest in solar. energy is increasing almost daily as

fuel costs rise. In areas where new natural gas connec-

tions are no longer available, where o0il is not distri-

buted, and where electrical resistance heating is the only

alternative among conventional sources, solar heating is
economically attractive. '

Other writers have indicated that solar applications are economically
feasible on a limited basis. The Interagency Task Force on.Solar

Energy (5:11-7) has written:
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A limited number of solar-heating applications are now
economically feasible and competing successfully on the
open market. Solar heaters for domestic hot water have
been sold in varying quantities for some years and are

now receiving commercial attention. In addition, swim-
ming pool heaters and solar operated potable water distil-
lation units for household use are being sold.

San Martin (12:3) has listed several of the’same'devices as being
economically feasible and ‘adds: "In some parts of our country it

is projected that solar home heating is currently competitive with |
electric home heating." A

The NSF/NASA Solar Energy Panel (10:18) has suggested that
cost‘differentials between conventional and solar systems may be
disappearing. |

'The difference in the cost of heating supplied by solar
collectors relative to conventional sources is disappearing
and no longer appears to be a major problem. Marketing
may, however, require innovative concepts for general
acceptance by builders and home owners.

Several writers have indicated that solar systems are generally
competitive with conventional systems. Hirshberg (4:1) has written:

Recent analysis sponsored by the National Science Founda-
tion . . . and others, indicate that solar heating and
cooling systems for residential buildings are nearly
economically competitive with fossil fuel and electric
‘systems.

The NSF/NASA Solar Energy Panel (10:16) has reiterated this point:

Subsequent economic studies have shown that in a wide
variety of U.S. climates, solar heating is less expen-
sive than electric heating, and. in a few locations,
it is nearly competitive with gas or oil heating.

Schoen, Hirshberg, and Weingart (1352) have taken a slightly more

cautious viewpoint:
Although such systems will almost invariably raise the
first cost of a heating/cooling system, the use of solar
energy to provide space heating, water heating and cooling
is competitive on a life-cycle cost basis with all electric
systems; at 1973 electricity price levels of $.05 per kilo-
watt hour (kwh) no such competitive advantage will be
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possible with natural gas until gas prices rise -
dramatically (which is expected to occur before 1985).

Writers such as the Interagency Task Force on Solar Energy (5),
the TRW Systems Group (15), Uhiversity of Pennsylvania fesearchers
(1), andeirshberg (4:4) believe that ”builderé attempt to keep
the first cost of their projectilow even if thié ﬁeans using a

_lower life-cycle coSt building coﬁponenf;” The TRW Systems Group
(15:7-50) adds more details:

the availability of some form of SES may be wvaluable
to builders as a promotional gimmick which will attract
potential customers. However, if the cost of a solar
system exceeds that of a conventional system past perfor-
‘mance indicates that the more expensive alternate will
" be offered only as an option.unless there are strong
incentives provided to consider operating costs
The speculative builder who constructs buildings for sale
rather than personal ownership will have little stimu-
lation to utilize solar components unless he can sub-
stantiate a higher loan and sales value for his building
which will more than offset his initial cost, and if he
can demonstrate a high return on the investment for the
solar equipment. :

Stronger opportunities for the application of solar-energy systems
may be found with the builder who constructs for personal oWner-
ship df for condominium ownership."The TRW Systems Group (1557~51)
has indicated that they -
will be less first—cost sensitive, will be more
concerned with system quality and performance, and will

give more consideration to life-cycle costing requirements.

Thus, this market will provide stronger opportunities for

application of SES, ’ : :

Initial costs for solar systems are higher than those for éon—
ventional systems. Writers such as the University of Pennsylvania
researchers (1), Hirshberg and Schoen (3), and Duffie and Beckman.
(2:149) have confirmed this.

Solar energy processes are generally capitai—intensive;

large investments are made in equipment to save operating
costs (that is, fuel purchases). The essential economic
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problem is balancing annual cost of the extra invest-

ment (interest and principle, based on reasonable esti-=

mate of life-time) against annual fuel savings.
University of Colorado researchers (14:128) observéd from their
study of lending institution attitudes that lenders ' . . . need
to become cognizant of life-cycle costing concepts and be willing
to recognize tfade—offs between first costs and operating costs."
They (14:147) did find, however, that 37 percent of the respondents
.consider life-cycle costs'when evaluating mortgage loan reqdests.

After probing the feelings of various segments related to the
housing industry, Westinghouse researchers (16:4-36) summarized
their reactions to cost this way:

A major constraint placed upon the system is, of course,

cost. For retrofitting existing residences, the maximum

acceptable, assuming a 50 percent reduction in fuel costs,

is $2,500. If fuel cost can be cut by 80 percent, the

maximum cost acceptable rises to $5,000. In incorporating
solar heating systems in newly constructed residences,

costs of up to 35,000 were rated as acceptable, regard-

less of fuel savings. In no cases, however, are costs of

greater than $5,000 acceptable. In general, higher costs

were acceptable in new buildings as opposed to retro-

fitting of existing buildings, and higher costs were also

acceptable with increased fuel savings.

Financiers responding to a University of Colorado study (14)
indicated that.a payback period of approximately eight years could -
~economically justify a solar energy installation in a single-
family residence. But the Phrase O studies of Westinghouse (16)
and TRW (15) suggest that such a payback period is not currently
feasible. |

The government-sponsored research and technology program is
designed to reduce the first cost of solar-energy systems and to

make them more competitive with conventional systems according to

the Interagency Task Force on Solar Energy (5:11-40).
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However, first cost higher than for conventional systems
will continue to constrain widespread adoption, since the
building community is extremely sensitive to first cost.
Tax relief, loan and interest incentives, and special
depreciation policies will probably be required to. over-
come this constraint.

Availability of Solar Units

The demand for prefabricated solar units affects the avail-
ability of the units. The Interagency Task Force on Solar Energy
(5:1I1-16--11-17) explained the demand factor this way:

. when a solar system results in 'small" savings,

there will be few solar devices installed. This will

be particularly so in the early years until performance

characteristics and reliability of solar devices have

been proven. On the other hand, the more money there is

to be saved, the more willing people are likely to be to

"take a chance" on solar systems.

According to the NSF/NASA Solar Energy Panel (10:18), the
- principal factor limiting the adoption of solar systems is the lack
of well-engineered and economically manufactured and distributed
solar heat collectors; the writers continued: '"The key problem is
the development,'optimization, production design, and manufacture
of such units." Hirshberg (4) mentioned~the assistance of mass
production in reducing collector costs. Duffie and Beckman (2)
added that flat-plate collectors are being manufactured on a small
but growing scale in the United States. They (2:149) anticipate an
increasing supply of solar collectors in the future: 'Very large
aggregate enterprise in manufacture, sale, and installation of solar

energy equipment can result, which can involve a spectrum of large

and small businesses.

Tax Subsidies as Incentives for Solar Installations

Hirshberg (4:i) has built a strong case for having subsidies

or incentives to make solar systems more acceptable:
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It is difficult to believe that solar energy can easily
compete with an existing multi-billion dollar, highly sub-
sidized fossil fuel industry without subsidies or other
incentives of its own. The penetration rate and therefore
early impact of solar energy systems for buildings is

highly dependent upon policy actions which create incen-

tives for the early use of solar systems.

Other writers such as the Interagency Task Force on Solar Energy
(5), Duffie and Beckman (2), and the TRW Systems Group (15) have
discussed the matter of tax subsidies.

Duffie and Beckman (2:143) have wriften:

Government encouragement to invest in solar energy systemS‘

in the form of tax write-offs or other inducements (as

are provided for investments by other energy producers)

could very rapidly change the competitive position of

.solar energy in relation to conventional energy sources.

The TRW Systems Group (15:7-58) believes that with a combina-
tion of quantitative and qualitétive incentives, g@vernment'can
reduce the effects of the higher dapital cost constraint, increase
the operating cost advantage, and minimize the negative influence
of institutional opposition to solar-energy systems.

Tax subsidies have many variants. Typical types of tax sub-
-sidies mentioned by the above authors and to which frequent mention
is made in the literature are those feducing income, property, or
sales taxes up to a certain amount or percentage and those allowing
accelerated depreciation schedules for businesses. By passing such
tax subsidies, governmental bodies are saying that the use of solar-
energy systems is in the public interest and that those who choose
to use solar systems may be economically rewarded.

During the special 1egisiative session of 1975, the New Mexico
legislature passed a bill giving New Mexicans a tax subsidy for the
installation of solar systems (see Appendix B: Senate Bill 1, 32nd

Legislature, Special Session, 1975 Laws, Chapter 12, Introduced by

Senator Fred A. Gross, Jr.).
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Guaranteed Mortgages as Incentives for Solar Installations

Low-interest loans,-in addition to tax subsidies, have been
. mentioned by writers such as the Interagency Task_Force on Solar
_Energy (5), the TRW Systems Group (15), and Hirshberg (4). The

latter (4:8) 'has written: |

The lack of availability of loan money for solar energy
systems either for home improvement loans or for new
buildings is a potentially large barrier which low
interest loans will help to eliminate.

He (4:20) later concludes that low-interest loans may provide
nearly as effective én incentive as direct tax credits and may be
more politically acceéeptable.

The TRW Systems Group (15:7-62) has indicated that the quali-
tative inpehtives of increasing the availability of mortgage money
and of guaranteeing and insuring loans fof éoiar energy systems
- will stimulate market demands. Théy (15:7-60) point out both the
advantages and disadvantages of low—interesf loans: |

another politically feas1b1e “incentive method would

:be low-interest Federal financing for the SES portion of:
the total mortgage. Since the Government can borrow at
lower interest rates than banks can (generally 2-3% below
the prime rate), this method may be favored by the Govern-
ment. Results reflected in capture potential would be
relatively the same as with the tax credit . . . National
benefits would also be the same as the tax credit case,
but total cost to the Government would be less, since
" Government essentially would be offering loans at their
borrowing rate. However, from an - -organizational stand-
point, the low-interest loan program would be more diffi-
cult to administer and to terminate since the Government
would be committed to 25-year mortgages. Administrative
problems also may occur when the original homeowner sells
his home.

Hookup- Charges for Backup Systems

Discussions of hookup charges for solar energy backup systems

are not frequéntly found in the literature. The Westinghouse
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:researchers (16:4—32) have found that utility companies and fuel
suppliers believe that they would have to go to some kind of mini—.
mum or demand rate fée schedule if solar héating and cooling units
come into Qidespread use.

The TRW Systems Group (15:8-16) has reportéd that many utilities
have special pfovisions for customers having generating equipment
of their own and wanting backup service.

- These provisions compensate the utility for its capital
investment on a fixed-cost basis . . . plus fuel operating
costs for any energy used. This fairly allocates the cost
of providing backup power to those customers who desire
this capability. This same policy applied to solar systems
would likely make solar equipment operation very expen-—

.sive. However, due to the energy storage units required
by solar systems, a new policy could be established. If
a storage system is capable of supplying the required
energy for roughly one day, then perhaps the auxiliary
power could be provided only at off-peak times. This
could even out the daily variation of demand, much like
electric space heating does, and could provide an incen-
tive for a utility to supply auxiliary power at a much
reduced rate compared with present standby power.

The rate structure for auxiliary power to solar
systems cannot be predicted accurately until operating
experience is obtained. During this initial period, there
will be few solar systems, and the effect on the utility
system will be small. The eventual rate will depend on
the operating characteristics of a particular utility.

If solar heating systems reduce the revenues of summer-
peaking utilities without reducing the power that must be
available to meet the peak air conditioning demands, the
solar systems have the effect of increasing the real costs
of electricity even though they are saving energy. How-
ever, if the utility is ‘winter-peaking, then the solar
equipment may actually reduce the cost of electricity.

Solar Energy: Panacea for the Energy Crisis

Experts agree that the energy crunch_is upon us and that the
crisis is real. ”Rénewed interesf in solar energy has been sparked
by enérg& and environmental problems," according to Schoen;
Hirshberg, and Weingart (13:2). The use of solar energy is vieWed

by many as a way to reduce the impact of the energy shortage. This
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view is typified by the statementAof the TRW Systems Group (15:8-9):
"In general, the role of éolar energy’; .. will be-to reduce the
requirements for cbnventional fossil fuels and to qontribute toward
a more eéonomicél uéé of limited natural resources." Through |
‘emphasis 6f the energy shortage, society will switch to alternative
sources of enérgy such aé solar.power: In doing so, thé TRW SystemsA
Group (15:8-13) believes that solar energy usage may enable the
public to maintain or eXpahd.its standard of living at a time when
the energy available from traditional sources is decliningf

there are insufficient amounts of foséil fuels to

adequately provide the necessary energy to support a
continuously increasing standard of living. Furthermore,

it is politically inexpedient to import increasing quan-
tities of 0il, and it is environmentally debatable to
place increasing dependence on nuclear energy. Thus,
solar energy can provide a means of alleviating the prob-
lems associated with decreased energy resource avail-
ability and increased energy demands arising from desires
at least to maintain, and preferably to advance, one's
living standards. . .

Westinghouse researchers (16) found that while most energy
suppliers indicated that five years was not enough time for the
necessary technological .advances to make solar-energy systems
implementab1e on a widespread basis, approximately half of the
builders and hoﬁsing architects questioned saw solar energy as
an alternative energy source within five years. Energy suppliers_
were found to be more pessimistic concerning'a ten-year implemen-
tation period than were builders and architects. The researchers
(16:4—17-—4—18) summarized the housing architects' viewpoints
about the time period necessary to develop solar systems as a

reasonable energy source and found these reasons for using solar

enérgy:
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When asked to support their answers, positive reason. for
using solar energy included ideas that solar energy is a

. reasonable, free source of energy, that solar energy is
needed to meet the fossil fuel shortage and to end U.S.
dependence on foreign energy sources, and that the needed
technology is presently available.

Outmoded: Traditional Systéms for Heating and Cooling

Although iﬁplicit in the literature, it is extremely difficult.
to find statements directly documenting that because of the energy
criSis and because of the rise of solar systems, traditional
heating and cooling systems are outmoded. University of Pennsyl-
vania researchers (1:7-10) found that after the energy_shortage
became wideSpread, there_were'Significant shifts in the attitudes
toward solar heating: '"The 'show-me' posture has been replaced by
an active intereét and>a desire to use novel, unconventional energy
sources." Whether or nbt this is a lasting trend remains to be

seen.,

Unknown Social Acceptability of Solar Systems

Very little is known about the social acceptability of éolar
heating and cooling systems from the viewpoint of the sociologist.
But Miller and Duffie (8:2) have provided‘some insight into the
social sphere.

In the social sphere (not independent of the economic),

the reactions of individual people to an innovation will
depend on several factors: a) The solar energy innovation,
if it little affects or is perceived to favorably affect
personal habits of individuals, can be more readily
accepted than if substantial changes are implied. The niore
radical the innovation, the more important will be the
educational program necessary to interest people in
considering its adoption. ©b) Innovations can affect inter-
personal relationships and dependencies. The perception
of these implications can be critical to adoption.

In the political sphere (again not independent of the
others), the possibilities of successful solar energy
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innovation in energy supply will be linked to the wishes

of those with authority and influence, and what they want
to accomplish. This may be local economic improvement,
broad-scale changes in dependence on other energy sources, .
or conceivably, no change at all.

These various kinds of factors can be viewed as "forces."
Socio-economic change brought about by a technological
innovation can be thought of as resulting from the bal-
ance of these forces .on the social entity (e.g., family,
community) involved. The analogy is with a force bal-
ance on a physical object which results in acceleration.

The NSF/NASA Solar Energy Panel (10:11) has offered this state-
about sociological research in the solar energy area.

Research on the social conditions which foster solar energy
technology protects against the truncating of a techno-
logical policy by the social responses it engenders.
Analysis of social problems accompanying solar energy tech-
nology development requires a shift from the physical world
to the world of social activity. There is a need for more
social scientific work to define the social (including
economic, political, and cultural) problems presented by
solar energy utilization. The establishment of national
priorities for the use of solar among other energy forms
should recognize the social impacts of the utilization

of each energy form.

Environmental Acceptability of Solar Sysfems

Numerous writers have dealt with the environmental concerns

involving traditional and solar energy systems. Authors such as

the Westinghouse researchers (16), Miller and Duffie (8), Duffie

and Beckman (2), Hirshberg (4), Lundahl and Scott (6), and others

have

indicated that solar heating and cooling systems are much more

environmentally acceptable than traditional fossil-fuel systems.

One of the more detailed discussions of the environmental effects

on solar-energy systems is that of the NSF/NASA Solar Energy Panel

0 (10:9,11).

‘Solar energy utilization on a large scale could have a

minimal impact on the environment if properly planned.
It is important, therefore, that a policy of research
and review for environmental effects be made an integral
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part of the R&D process. . . . The most environmentally
benign solar energy systems might be those of small scale
that would fit into space already occupied by buildings.
When considering large land based systems, great care must
be taken to ‘find suitable areas that would not be of
unique ecological or recreational importance or cause
serious alterations in local climate or weather.

More Information Needed Abbut Solar Systems

Many writers on solar energy topics-have suggested -that addi-
tional research and information is needed. The NSF/NASA‘Solar-
Energy Panel (10:16) has stated this need succintlyf- "Further
R&D is needed to reduce costs and developlbetter systems." More
specifically, they (10:18) have written:

Support is needed for engineering development and design

studies, testing and improving well conceived systens,

optimization studies, and production engineering design,
followed finally by full demonstrations and trial public

use. '

The Interagency Task Force on Solar Enefgy (5:II—8) has noted that
The solar heating and cooling of buildings presents a
relatively low-risk, high payoff R&D area because there
is no requirement for major technological breakthroughs.

It is high-payoff because the amount of energy used for

this application is a very large part of the national use

of energy and thus presents an attractive pay-back picture.
In addition to the use of solar-energy data banks and clearing-
houses, Hirshberg (4) has recommended dissemination of data through
an intermediary so that technical information is translated into
forms that are understandable to builders and other potential users.

' The NSF/NASA Solar Energy Panel (10:8-9) made this signifi—
cant statement about the scope and magnitude of solar-energy |

research and development.

On close examination, the possibilities for the economic
use of solar power, given reasonable R&D support, appear
much better than generally realized. In regard to the
level of R&D, if the nation is to obtain the maximum
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benefits for its energy R&D expenditures, then R&D
expenditures on various sources of energy and processes
should be carried to the point of equal marginal produc-
tivity of the incremental research dollar for each source
and process. On the basis of this, as well as other,
criteria, it appears that an objective allocation of R&D
funds would call for substantially increased R&D support
for a number of solar energy opportunities.

Synopsis of the Literature Review

The factors influencing the acceptability of solar heating ‘
and cooling systems are intertwined in a multidimensional matrix
of technology-related considerations, economic-related considera-
tions, and éulture—related considerations.

Among‘the factors creating obstacles for the rapid adoption
of solar systems are building codes and modifications of construc-
tion techniques which may necessitate changes in building codes,
Another prime concern of the groups involved in the housing
industry :is theziﬁtegfation*of' solar systems with aesthetic con-
siderations. Concern has also been expressed over the depend-
ability of solar systems and the necessity for adequate solar-system
warranties. Repair and maintenance as well -as the availability of
adequately trained solar technicians are also important factors.
Excessive ﬁemperature variations in solar dwellings may be a problem
area that can be overcome by backup systems.

In the future, solar Systems will be able to supply a large
portion of the energy that is needed for the heating and cooling of
dwellings. While the initial costs of solar systems may be higher
than those for conventional systems, the long-term costs of solar
systems will become significantly lower. As more solar units are
demanded and become available, prices for solar units will decrease.
Other iﬁcentives to increase solar-energy usage include tax sub-

sidies and guaranteed mortgages. However, this increased usage of
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solar systems places suppliers of traditional energy-sources in
a-predicament——how fo charge for the conventional energy which is
needed to fire solar—énergy backup systems.
Solar energy is a panacea for circumventiﬁg.many of the effects

of_the energy shortagé. The shift_toward solar eﬁergy may make
| fraditional heating and cdolingAsystems outmoded. Although the
shift toward solar-energy systems continues, almost nothing is
known about the socialracéeptability of solar heating and cooling
syétems from the viewpoint of the sociologist. While solar-energy
systems are viewed as being envirénmentally acceptable, more re-
search ahd development are needed in the solar-energy area, and

the findings need_ to be widely'disseminated to all potential users.



CHAPTER IIT

PROCEDURES

Background Enrichment Activities

Although élready well versed on soiar—energy matters, the
investigators undertook additional study to expand their broad-
based backgrounds. In addition to reading thé materials'that
appe#r in the select bibliography, many additional pertinent sources
were consulted.  Members of tﬁe research team attended several_solar—
energy-conferencesband held numerous,converéations with individuals
knowledgeable about'solar—energy matters. Visits were made by all
threevinvestigators to 15 solar sites, and an additional 10 sites

were visited by one or more individual members of the research team.

Development of Interview Procedures

‘Based'upon the prelimihary étudy, the investigators identified
the most influential factors affecting the diffusion of solar;energy
technology in the New Mexican housing industry. During fﬁe first
progress review by the NASA technical officials, these items were
.discussed along with a number of questions which the research team
had identified. Much of the technical review centered around the
question of what would d;velop as a result of the project and how
the data could be analyzed. After much discussion, the researéhers
“décided to rely to a large degree on thévresponses'from a highly
'.seieCt group of peoﬁle who would be interviewed using a modified

delphi technique. Those interviewed were asked to evaluate a series

of action statements not only in terms of their own personal
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perspectives but also from-the statewide perspectives. The respond-
ents were queried closely regarding the information.supborting
their‘reactions. 'The carefql querying was thought to be necessary
since individual respondents or groups of respondenfs could share
the same viewpoint and yet have different conceptualizations. Thus,
it was considered desirable to find as many perspectives as pos-
sible since these perspectives would help to fill in the defails of
the construct surrounding the|acceptability of solar—energy technology.

| Six greﬁps were selected to be studied in depth because of

their impaet on the‘New Mexican housing indﬁstry. The groups ineluded
architects, eonsumers, contractors, energy suppliers, finahciers,.
and governmental officials. Five representatives from each of

these groups were interviewed in depth by twe well-trained

interviewers.

Training of the Interviewers

Since'the interView datd were of such great imporfance, many
precautions were taken to ineure that the data gathered were of the
highest qualify. Two interviewers were selected for the project
after careful consideration. A one-day training session for the
research team and the interviewers was led by Ms. Ora Citron of the
Jet Propulsion Laboratory, Pasadena, California, WhoAhad conducted
interviews of a similar nature during a geothermal project. The "
training seseion culminafed with practice ipterviews and critiques.
Following the training session, the interviewers pilot-tested the
interview procedures on two Westefn New Mexico University faculty
members who were knowledgeable in solar-energy hatters and were npt

associated with the research project. The interviewers then met



36

with the researchers for constructive criticism of their interview

techniques.

Administration of the Interviews

Thirty potential interviewees were carefully selected by mutual
égreement of the researchers. Each of the\interviewées was sent
an introductory letter thch explained the study and asked for an
interview. A copy of the introductory letter is presented in
Appendix  C. .. A solar-energy scenario accompanied'each letter to
assist the potentiai interviewee in'syﬁfﬁésigiﬁg hisAviewpoint
toward solar-energy techﬁolégy; ‘Approximately one week later, a.
telephone call was placed to each potential interviewee to determine
whether or not he would accept the interview.

Alternates were selected in the.event that. the interview was
not accepted. Only two of the originally seiected individuals were
unable to accept the interview. The governor ﬁad tOfcancel'his 
interview because of more pressing business, but he did provide an
assistant to be interviewed. |

Each interviewer was provided with an interview guide which
standardized the procedures for the interviews. A copy of the inter-
view guide is included in Appendix D.  After a briéf explanation
of the research project and~it§ goals, the interviewer marked_the
demographic items. Next, the intefviewer presented and explained the
matrix board which was used to classify the action statements according
to the personal and statewide perspectives as interpreted by the
interviewee. Aftef each action statement was placed on the matrix
board, the interviewer probed and recorded the respondent's reactions

and reasonings. After all items had been placed on the matrix board

and discussed by the respondent, he was asked for other possible-
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action stetements which might influenee the acceptability of solar-
.energy technology in the New Mexican housing industry and yet were
not included in the deck of action Statements; After discussion of
these ;items, a summary discussion was conducted.' Immediately.after
the interview, the interviewer wrote a detailed report of each'inter—
view. |

On one occasion, it was necessary for an interviewer to sub-—
stitute for the other interviewer. This was not desirable because
the second interviewer was related to the interviewee; but a care-
ful analysis of the interview responses indicated that no.bias
was eVident. |

A‘critique was held at the conclusion of the 30 interviews to
.evaluate the methods used in gathering the data, to ascertain
" whether or not any biases existed, to elicit,comments while the
interview experiences'were still in the minds of the interviewers,
i and to determine whethef or not changes were’needed in the'action'
statements before they were 1ncorporated into the questlonnalre'

1nstruments

Analysis of the_Interview Data

The interview data collected by the interviewers were scruti-
nized thoroughly because of their imporfance'in the study. Through
these dat& the researchers hoped to develop insights into the mu1t1— 
d1men510na1 construct surroundlng the acceptability of solar-energy
technology. Therefore, each comment was carefully analyzed from'
the standpoint of the nature of the item, the perspective of the
interviewee, and the deviation from the norms.

Responses were plotted on matrices with the individual per-

spectives forming horizontal_rows and the statewide perspectives
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forming the vertical columns. Each interviewee was assigned a
code 1étter so that his responses could be easily traced through-
out the study. ' These éé'matripes are presented inwAppéndixil

From the data, a summary statement was given in which those
factoré héving acceptance,Aneutfal, and rejectioh influences over
the diffusion of solar technology in the New Mexican housing

industry were discussed.

Development of the Questionnaires

A questionnaire was developed for each of the selected key
groups to determine whether or not the interview résponses df each
group were characteristic of the larger group from which they were
selected. The use of questionnaires allowed a much larger sample
size which aided the development of valid statistical analyses.

Thorough scrutiny indicated that many of the interview items
could be incorporated direétly into the questionnaire instruments.
However, the interviewees did not differentiate between the concepts

of maintenance and repair; the researchers decided to combine both

into one item. The initial cost item and the long-term cost item

were combined into one cost item, following the advice of the inter-
viewers. The warranty item was clarified by indicating a five-year
time period, while the temperature variation item was clarified by
the inclusion of : 10 degrees. To simplify the questionnaire }nstru—
ments, the action statements were presented in the middle of the

page; the scale to the left of the action statements represented

the personal perspective while the scale to the right of the action.-

statements represented the stétewide perspective. A copy of each of the

questionnaire instruments is included in Appendix F.-
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Selection of the Questionnaire Samples
Assnming a 30 percent‘questionnaire return rate, the research-
ers decided that contacting approximately 200 representatives of
each of the selected groups except consumers would yield about 60
samples; This number would be more than sufficient for valid sta-
tistical analyses on all questionnaires. ‘The researchers decided
that approximately twice as many consumers as representatives of
other groups should be surveyed. In order to make the desired number
of contacts with each of the six groups, the fellqwing seleetion
procedures were used:
1. All licensed New Mexican architects were contacted.
2. Approximately 350 consumers were'chosenlby randomly
selecting a name of an individual from every fifth
white page of the 26 principal telephone directories

in New Mexico.

3. Every 27th name was selected from the list of licensed
New Mexican contractors.

4., All energy suppliers llsted in the yellow pages of the
26 principal telephone directories of New Mex1co were
selected.

5. A financial officer from every bank on the New Mexican
banking list was selected along with a financial officer
from every savings and loan institution appearing in ,
the yellow pages of the 26 pr1n01pal telephone directories
of New Mexico.

6. All New Mexican state and national representatives and
senators, members of the New Mexico Supreme Court, members
of the General Construction Board, and councilmen from
the five largest New Mexican 01t1es were selected to
represent governmental officials.
A stamped preference response card and a cover letter aéking for coop-
eration were sent to each person on the sample lists. If the indi-
vidual made no indicatien of his willingness to cooperate, he was

sent follow-up letters at approximately two-week intervals until

he indicated a preference or until - a large enough questionnaire
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return was obtained. A person was sent a cover letter, questionnaire.
and a preaddressed and st;mped envelope if he agreed to cooperate

" in the study. The response card and cover letter, foiloweup

letters, and cover letter for the questionnaireAare included in-

Appendix G.

Analyses of the Interview Data

The questionnaire responses were computer analyzed in a number
of ways. A tabulation was made of the total responses and.of the
key-group ' responses. Descriptive statistics, sudh(as means, standard
deviations, variances, andvpercentagg responses by categories were
calculated for each action statement. |

Crosstabulations on each action statement were made for each
key group that responded to the item. The Chi-square values
cohputed from the crosstabulations when compared to the degreés of
freedom yielded a value of the significancé between the key-group
means.

Cramer's V values Weré also calculated in order to further sub-
stantiate the relationship between key groﬁpé and action statements.
Since few, if any, respondents héd rated items in'the»lower end of
the scale, a second computer run was made utilizing a'collépsed
scale for the top three categorieé——neutral, important, very impor-
tant, and neufrél, desirable, and very desirable——dn each perspec-
tive. These'yglues of'significancé and the Cramer's v values from
'the collapsed~éca1e were meaningful in the study.

An anal&sis of variance was made in which categorical responses
were treated és'métric:values. This analysis revealed the existencé*~
of differences in’the perception of importance and-desirability by

groups on the various action statements. Where significant differences
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‘'were found to exist, a post-hoc test extended the basis for inference
by investigating all possible.pairs of subsampies.for each item.
Duncan's multiple-range test was used in developing a constrict of
the various opinions regarding action statements which were dis-

played by each group.

Summary of the Procedures >

After background enrichment activities, the investigators developed
the interview procedures for the‘study. The interviewers were
carefully trained prior to the ddministration of the interviews.

- After the interviews were administered, the interview data were ana-
lyzed.- Matrices were constructed to illustrate key-group response
patterns. From the data, a composite picture was constructed which
“indicated those. factors having aeceptance, neutral, and rejection
influence over the diffusion of soler technology in the New Mexican
housing industry. Next, mailed questionnaires were used to validate
the ratings from the interviews. The mailed questionnaire data were
‘computer tapulated and analyzed. Crosstabulations and Chi-square.
 va1ues were caloulated in order to determine relationships between
action statements and key—group perceptions of their importance or
desirability. Craﬁer‘s V values were also calculated to further
substantiate the significance. between key groups and action state-
ments. Analysis of variance.was performed to determine the amount
of difference in the perception of importance and desirability by

key groups on the various action statements.
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 ANALYSES OF THE INTERVIEW FINDINGS

Overview of Interview Analyses

Thirfy interviews were held with membérs of the six key groups
ﬁtiliiiﬁg a modified delphi technique. The interviews were Qery
productive and yielded 87 typed-pages of comments.

~In order to gain proper perspective in analyzihg the comments,
the investigators duplicated and'reassembled the comments using
three different methods. These methods involved grouping'the |
comments (1) according to the responses on each of the action state-
ments; (2) acéording to the value of statewide importance on each
action statement; and (3) according to the value of personal_desirf'
ability on each'action stafement. In addition to the above methods,
items were examined from fhe bases of key groups and substantial
vafiations between the statewidé importance ratings and the personal
desifability ratings. |

The comments associated with these arrangements were analyzed
to détermine any relationships which might exist. The object of
these analyses was to find the reasons why respondents held such
views on a number of solar—relétéd subjects. The statements were
grouped according to those with the highest and lowest arithmetic
means of statewide importance as well aslthose.with fhe
highest and lowest average values of personal desirability. A
groupihg according to the composite scores for each item was also
made. A scattergram was devised to display this distribution.

Hence, those items which tended to have higher personal—desirability
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ratings rathér than higher'statewide—importance‘ratingS'and-vicé versa
are readily discernable. AA lisfing was also made of those state-
ments which réceivéd a higher arithmétic—mean rating on the stateWide—
importance écalé rather than on the personal-desirability scale and -
vice veréa. |

The interview comments £endéd to fall into two categories:
(1) those that were nbt rélated speéifically té solar heating and
cooling but, nevertheless, had influenced the interviewee's attitude
toward the action statements and (2) those that displayed an attitude
toward a specific aspect of the subject. The latter comments may |
be further divided into two subgroups: Vthose»that influenced ail
"or most of the statements about solar heating and cooling and.thosé

that influenced only one or a few of the statements about solar

heating and cooling.
' NONSOLAR-RELATED ATTITUDES AMONG INTERVIEW RESPONDENTS .

Eight nonsolar-related attitudes were found among the interview

réspondents. Each of these attitudes is discussed below.

Attitudes Toward the Pollution Problem

Interviewees tended to respond to the statement about placing
emphasis on the nonpolluting aspects of solar heating and cooling -
according to how they viewed fhe pollution problem in New Mexico.
Those respéndénts who viewed this'problem low in statewide importance
or personal desirability often commented that there is no pollution
problem invNew Mexico. Some of those who ranked the item high on
the scales commented on the importance of reducing pollution. This
position is further exemplified by the fact that only one of the

four respondents who rated this item low was from Albuquerque, while
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of the six respondents who placed this item high, three were from
Albuquerque and one was from Farmington. These two.cities are the
only:ones in'the state where a serious pollution problem is said

to exist.

Attitudes Toward the Believability of the Energy Shortage

A surprisingly large number of those interviewed made comments

-which indicated that they were not sure if an energy. shortage existed.

Some respondents themselves believed that there was an energy
shortagé, but they felt thét other people did not believe that
there was an energy shortage or that the shortage was a serious one.
These .attitudes permeated the comments and influenced the placement
of the action statement in several instances. Thus, the attitudes
of an individual toward solar heating and cooling systems as a means
of saving energy are affected by his perspective toward an energy
shoftage. Initial costs, payback period{ and information 6n solar
energy were other items which were also affected by the individual's
attitude toward the energy shorfage. |
Energy suppliers, one group which is aware of the energy short-
age, often rated statements higher than other groups beéause of tﬁe
importance of relie&ing the energy shortage. However, an interesting

comment was made by an energy supplier: '"There is no shortage of

electricity, only gas."

Attitudes Toward Governmental Regulafion and/or Intervention

In several circumstances, the respondents indicated that the
action in question was inappropriate because they deplored addi-
tional governmental agencies, taxes, and control of their.affairs.

An opposing group of interviewees feit that the/government should
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intervene in ordef to stimulate the development and acceptance of '
solar heating and cooling‘téchnology. Some of these respondents
specified that the state government should become more involved
in solar-energy matters.

The influence of the individual's attifude toward governmental
action was most evident in fhe comments regarding a governmental
subsidy for solar-energy units. Those who opposed governmental
influence rated this action low, whereas those who rated it high
tended to cite the need for édditional governmental éommitment
toward solar-energy technology. Othef items where attitudesitoward
governmental actions were displayed included: bchanging building
codes, mortgage loan guarantees, the 1ong+term payback period
(interest rate guarantees and support),'manpowef training, and
dissemination of information. Thé iﬁem regarding the social accep-
tance of solar-energy technoiogy by New Mexicans elicited several
comments to the effect that the state should show more interest in
this mafter.

Financiers and-energy suppliers displayed more opposition
toward governmental acéivity than other interview groups, while
consumers and governmentallofficials tended to favor moré_goVern—

mental action.

Attitudes Toward Free Enterprise

Somewhat related to the previous attitude was the individual's
view of free enterprise. This attitude came into play on those
aétion statements which had financial implications. In general,
those who dpposed governmental action were in favor of a free-.

enterprise environment. Interview respondents felt that in such matters

as initial costs, payback period, mortgage'loan guarantees, and
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availability of solér systems, commercial éoncerns should be allowed
to operate freely on the 6pen mafket without interférence, regula-
tion, or stimulation from the government or other outside sources
of influence.

These respondents often remarked that an investor was entitled
to a fair return on his invéstment. Thus, a utility was entitled
to higher hookup charges from those individuals using the utility
as a backup for solar heating and cooling syStems rather than from
those individuals depending entirely on the utility for their
heating and cooling--since the same‘amount of equipment would be
required in each instance but the revenue derived from those with
solar-energy backup systems would be much smaller than that derived
from those using éonventional heating and cooling systems.

Another viewpoint was that_governmental assistance would tend
to weaken the de&elopment of sblar—energy systems because it would
éllow poorly conceived ideas and equipment to survive.

On the other hand, no interview Fespondent expressed an unfavor-
able attitude toward our economy and the free-enterprise system.

The nearest opinion opposing our free-enterprise system was that the

government shouid assure that smaller companies will be in a position

to compete with larger companies. Several interview respondents
indicated that the government ghould-also assure that charlatans
and "fly-by-night" operators are controlled and that honeét and
truthful information about solar-energy systems is given to the
public. Some individuals further expressed favor toward govern-
mental support for developing the solar-energy industry because the
government has been doing fhis for many years with other industries,

especially the petroleum industry and utilities--often by awarding
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monopolies. Some respdndents felt that utilities should have to
endure the extra costs associated with solar—energy_technology
because the utilities have a guaranteed profit, while there were
‘those who felt that such .actions as subsidies and eqﬁal hookup

charges would tend to penalize nonsolar users unfairly.

Attitudes Toward Cost Factors

Associated with thé individual's view toward a free-enterprise
system and toward economic factors is his perception of futﬁre fuel
costs and interest rates. Respondents seemed to consider that fuel
‘costs would femain the same in the future as they presently are.
One interviewee implied.that fuel costs might e#en,go down in the
future. On the other hand, inferview respdndents genérally assumed
that interest rates would remain high.

The influence of the latter factor was most apparent with regard
to the long-term payback period. Thoselindividuals who did not
perceive any change in fuel cosfs and who expected high interest
rates to continue tended to be skeptical that the payback period of
solar—enérgy systemsAcould be shortened. - |

One comment regarding initial costs was that higher initial
costs could be tolerated because fuel costs would be higher in the
future. The évaiuation of a solar-energy backup system.also might

be influenced by the individual's perception of future fuel costs.

Attitudes Toward Resistance to Change

Resistance to change, although present, had much less influence
- on the thinking of respondents than was expected by the inveStigators.
No. definite réason for this fact was advanced by the interview

respondénts, but the:investigators speculate that the need for
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alternative means of energy production has become sO apparent that most
people realize that changes have to be made. Another possible
explanation is that peeple generally feel that they cannot be
against change. Evidence of this latter attitude could be-exhibited
by those who decry the importance or desirability of an action for
somewhat iilogicel reésons. Little or none of this was displayed »
b& the interview respondents. | |

The investigators expected that an opposite attitude foward
change——an eagerness to embrace change or to be on the forefront
of development--would be shown by some respondents. This attitude
‘was expected to be demonstrated on the statement regarding pride
in ownership. However, no comments of this nature were made. The
most closely related comment was "everybody is proud of something
new'"--not different or unusual. The investigators had beeome
'aware of the pride in'owniﬁg a solar—energy system during site visits
and discussions with owners of solar-energy systems, but perhaps
this pride is a feeling that an individual' acquires after he has

the solar—energy system in operation.

Attitudes Toward Temperature Variations

Tolerance toward colder and/or warmer temperatures and/or wide
temperature variations influenced the responses given to the action
statement'concerning temperature variations. Comments related to
 temperatures were also made by interview respondents for the action state-
ments'relating'to backup systems and iﬁitial costs. Careful analysis
reveeled that more iﬁportant characteristics than temperature tocler-
aﬂce were evident. These characteristics have to do witﬁ the life-
style of an individual and his willingness to alter his lifestyle

to achieve other desirable objectives. Some respondents indicated
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_that they could not be satisfied with any heatiné ;nd/or cooling

system which does less than what conventional heéting and/or cooling
systems do.today. These persons indicated that they would rather make
sacrifices elsewhere. This feeling may also influence the individual's
assessment of the sfate of the art of éolar;energy development.

Attitudes Toward Aesthetics

In addition to the physical.comfort and well-being attitudes
previously discussed, there is an attitude toward the aesthetic
conéiderations of solar-energy systems. The investigators expected
that this feeling would be displayed on the statement regarding the‘
appearance of solar-energy systems. The interview data analysis
indicated that Santa Fe reépondénts, not necessarily architects,
were more concerned with the preservation of the distinétive archi-
tectural styles of New Mexican homes rather'than with the creation
of_a structure with a pleasing appéarance. This attitude is in
accordance with the fact that Santa Fe has unusually rigorous design
constraints which require that all new buildings within the histori-
cal zones be built with one of two New Mexican érchitectural_styles.
.While some respondents felt that the present solar-energy systems
were pleasing in appearance already, others did not think this factor
was important so long as the heating and/or cooling system was
functionally effective. The latter attitudé was also displayed on
the action statement related to majqr'modifications in house construc-
tion.and on the action statement related to building‘codés. One
respondent did not think that it was stsible to modify an existing
structure without destroying its deSign; he contended that solar-
éhergy‘systems should be designed pnly into‘new structures. Another
felt that buiiding codes should not allow modifications which did

not make sense from an aesthetic viewpoint.
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Architects, by nature of their occupation, tended to be more

concerned with aesthetic'appearance than the other groups.

SOLAR-RELATED ATTITUDES AMONG INTERVIEW RESPONDENTS

Solar-related attitudes among interview respondents tended. to
be more specific than the nonsolar attitudes previously discussed.
Therefore, comments about solar-related attitudes will be discussed

in relation to the action statements to which they apply.

Development of the Interview Matrices

As mentioned ih the previous chapter, intervieWees were asked
to place each action statement on a‘matrivaoard. In order to
get a composite view of the data, each subject was given'a code
letter and this letter was placed in its appropriate place on a
matrix for that statement. Accordingly, 23 matrices were developed.
Thése matrices are presented in Appendix E.

These matrices enabled the investigators to do severai addi-
tional analyses. For example, the comments were duplicated, cut
up, and rearranged so that all comments on an action statement were
placed together. By utilizing the matrices, fhe bomments could be
placed accordiﬁg to order of impbrtance or desirability from lowest

to highest.

3

Development of the Interview Scattergram

No special attempt was made by the interviewers,to discriginafe
between those comments which pertained to statewide importance and
those comments which pertained to personal desirability. Therefore,
the investigators had to make this distinction whenever possiblef

A comment which referred to how the respondent felt on the topic
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was deemed to be from the bersonal perspective, while a. comment
which referred_to people in general, the state, or-to a general trend
was déemed to be fromia statewide perspective. '

| Analyses were made from three pefspectives:. statewide, personal,
and composite. By means of the letter code, individual and group
responses could'be readily identified. 'Comments were examined
-according to significance levels, scattering orAclustering of groups,
and_comparative placement‘of statewide versus personal ratings

above or below the 45—degree 1iﬁe. Finally, arithmetic mean scores
for each action statement'were computed according to statewide,
personal, and composite.ratings. For this computatioﬁ; a five-
point scale was used: one point was given for the very unimportant
vand\very ﬁndesirable ratings while five points was given for very

important and very desirable ratings. No comment responses were

eliminated from the calculation.

Interpretation of the Interview Scattergram

A scattergram, Figure 1, was constructed using the statewide
and personal compésite arithmetic mean scores. Note that only
the three upper levels of values are presented because nd item has
an arithmetic mean below the neutral level. As a matter of fact,
only five of the nine scattergram boxes contéin arithmetic mean scores.

A line was drawn from Cartesian coordinates (2,2) through'(3,3),
(4,4), and (5,5). This line represents the position of equal state-
wide importance and personal desirability. There were four items
with composite scores above fhis line and seventeen items with
composite scores belowAthe line. Composite scores of two items
appeared on the line. An action statement whose score was above_

the line was assessed more statewide importance than personal



Figure 1. Scattergram of Arithmetic Mean Scores for each Interview Action Statement by Statewide Importance and
Personal Desirability \ : -
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desirability, whereés an action statement below the line was assessed
more personal desirabilify than statewide importande. There were
more than,fourAtimes as many scores beiow the 45-degree line than
above the line. Thus, respondents were more likely to give a
‘higher rating to an item ffém a personal perspective rather than
from a Statewidé perspecti?e.

‘The four action statements given more statewide impoftance
than personal desirability were:

Emphasize the possibility of an enengy shontage to stimulate the
use of so0lan energy

Change the building codes to accommodate solar heating and/on
cooling systems Ain homes .

Establish a fund to guarantee mortgage Loans 601 houses with
s0Lan heating and/orn cooling systems

Emphasize that traditional heating and cooling systems qne outmoded
The first three items represent actions which are rather remote from
an.individual. The fourth item receivéd the lowest rating of

any of these four items. The respondents were probably trying to
say "I don't like this action at all, but maybe it wquld have some
importance to other people.“__It is also interesting that none of
these ratings fell into the highest level box for very important--
very desirable ratings.

Three of the-five scattérgram boxes confain items which had
been evaluated one level different on either the statewide or the
‘personal perspective. Twp of these three boxes had higher state-
wide ratings than personal ratings. These boxes were: very important--
~desirable and important--neutral desirability. The former contained
two items, and the latter contained one item. The other box,
impdrtant——very desirable, contained four items with higher

personal rather than statewide ratings.



Figure 1 shows that although only four items had higher
significance on-the statéwide ratings rather than on>perSOna1
rétings, three of these items differed by one level from their
personal ratings. On the other hand,_seventeen4items had higher
personai ratings than statewide ratings, buf only four of them
differed from the statewidé rgtingé‘by one level,

The three action statements which had one-level higher state-
wide ratings than'personal ratings were: |

Emphasize the possibility of an enerngy shortage to stimulate the
use of Aoﬁaa enengy

Change the bu&ﬂd&ng codes to accommodate solan heat&ng and/on
cooling systems 4in houses

Embhabize that Inaﬂiiionaﬂ heating and/on cooling $y4temé are ouimoded
The four action statements with oné—level higher personal

ratings than statewide ratings were:

Use solar-energy systems to neduce pollution in New Mexico

Develop scolan Agétema with Lowen hepainrn cosits than gon convent&onaﬂ

systems

Desdign solarn heating and/on coo[&ng Ayéiemé WLth reasonable tempena-
turnes and vardiations .

Issue Atnong warranties §orn solarn heating and/or cooling AyétemA

Development and Interpretation of the Interview Comparative Rating
Table ' :

A table‘was constructed which ranks the ratings 6n.thé various
ﬁééigﬁ statements. Table 1 displays the items ranked from highest
to lowest arithmetic means on‘the compbéite basis for each category
in the following order: very importanté—very_desirable; important--
very desiréble; very important--desirable; important--desirable;
important~-neutral desirability. Statewide and personal arithmetic

mean scores are also given for each action statement.
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Table 1. Rating of Interview Action Statements by Statewide Importance and Personal Desirability According
to Matrix Placement Categories and Descending Order of Arlthnetlc Mean Composite Scores

Arithmetic Mean A Arithmetic Mean Arithmetic Mean
Action Statement Composite Score Personal Desirability Score Statewide Importance Score

VERY IMPORTANT - VERY DESIRABLE

Make the Initial Cost of

Solar Heating and/or Cooling

Systems Comparable to ' ' _ .

Conventional Systems " 4.695 ' 4,850 : - 4,540

Provide More Information ‘
on Solar Energy 4.645 4.680 4.610

Design Solar Systems with _
Long-Term Dependability 4.615 4.630 _ 4.600

Make Energy Consumption a .
Critical Factor in House : ‘
Design : 4.600 4.600 : 4.600

Make Solar Heating and/or
Cooling Units as Available ) : ‘ , '
as Conventional Units : 4.535 4.600 : 4.470

Make Houses with Solar
Heating and/or Cooling
Systems as Attrative as
Nonsolar Houses 4,215 ' 4.290 ‘ ’ 4.140

Develop Solar Systems with

Lower Maintenance Costs

than for Conventional ’ : :
Systems 4,100 . 4.200 o 4.000

Make the Long-Term Cost

(Payback Period) of Solar

Heating and/or Cooling

Systems Lower than for ' o

Conventional Systems 4.100 4.130 4.067

G¢



Table 1. Continued.

Arithmetic Mean : Arithhetic Mean ° Arithmetic Mean
Action Statement Composite Score Personal Desirability Score Statewide Importance Score

VERY IMPORTANT -~ VERY DESIRABLE ContinUedv'

Develop Solar Heating and/

or Cooling Systems which

do not Require Major Modifi-

cations in House Construc- :
tion 4.025 4,050 ‘ 4,000

IMPORTANT - VERY DESIRABLE

Use Solar Energy Systems to
Reduce Pollution in New

Mexico : 4.150 - = 4.400 : 3.900

Design Solar Heating and/or

Cooling Systems with

(Reasonable Temperatures) o

and Variations o 4.050 : . 4.150 ' 3.950

Issue Strong Warranties
for Solar Heating and/or _
Cooling Systems : ‘ 4.000 A 4.030 , 3.970

Develop Solar Systems with

Lower Repair Costs than -
for Conventional Systems 3.970 4.070 ' 3.870

VERY IMPORTANT - DESIRABLE

Emphasize the Possibility of
an Energy Shortage to Stimu- ,
late the use of Solar Energy 4.105 3.960 , : 4.250

.99

Change the Building Codes to
Accommodate Solar Heating and/ ,
or Cooling Systems in Homes 3.925 3.800 - : , 4.050



Table 1. Continued.

Arithmetic Mean Arithmetic Mean Arithmetic Mean
Action Statement - Composite Score Personal Desirability Score Statewide Importance Score

IMPORTANT - DESIRABLE

Emphasize that Solar Heating

and/or Cooling Systems are

Socially Acceptable to New '

Mexicans ' 3.880 3.930 : . 3.830

Emphasize the Pride in
Owning a Solar Heating and/ : _ B
or Cooling System 3.820 3.930 . 3.710

Award a Tax Subsidy for the
use of Solar Heating and/or _ , : T
Cooling Systems in Houses 3.765 3.800 : 3.730

Make Solar Heating Systems . ' .
that Require no Backup Systems 3.735 3.850 3.620

Establish the same (Utility
Hookup Charge) for Conven- o o
tional and Solar Backup Systems 3.695 ‘ . 3.790 : 3.600

Establish a Fund to Guarantee

Mortgage Loans for Houses with

Solar Heating and/or Cooling '

Systems 3.500 : 3.330 : - 3.670

Implement Manpower Training
Programs for Solar-Related : _ .
Jobs _ 3.425 3.500 A 3.350

- IMPORTANT - NEUTRAL DESIRABILITY

Emphasize that Traditional
Heating and Cooling Systems , ‘ ‘ :
are Outmoded ‘ 3.025 , 2.880 ' 3.170

LS
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According to Table 1, five items had the highest composite

" arithmetic mean ratings—-all above 4.500. These items were:

Make the initial cosz 0f s0Larn heating and/oxr cooﬁ&ng systems
compaaable to conventional systems

Provdide more Ainformaition on solar enenrgy
Desdign systems with Long-Zeam dependability
Make enengy consumption a crifical factorn in house design

Make sofan heating and/on COOZLHQ systems as available as
conventional uniits

These five action statements comprise the upper range ifems. The
ordef of significance of these items was exactly the same from the
personal perspective. These five items were alsé the five highest
in statewide importance, although the ranking order was not the same
as thatvfound in the cqmposite ratings.

Of the four rémaining action statements located in the upper

“right-hand category, the highest ranked action statement had an

arithmetic mean composite score of 4.215. This action statement

and the highest ranked action statement in the important--very
deéirable category appear to be transitional items because of the
influence of the previously discussed nonsolar-related attitudes.

It must be emphasized that there is a significant differencé
between the fifth action statement--the last item’in thé upper range
category—-With its arithemtié mean compbsite score of 4.535 and thev
sixth action statement--the first transitional action statement--
with its arithmetic mean composite score of 4.215. This difference
signifies that two Qut of three fespondents ranked the sixth action

statement one category lower on either the statewide or personal

pérspective than they did on the fifth action statement.
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The remaining three action statemenfs of the very important--
very desirable category, the three remaining action statements in
'the importaﬁf——vefy desirable category, and the two action»state—
ments in the very important--desirable category héve arithmetic
mean composite scorés from 4.105 to 3.970, and, thus, fhey have a
narrow range of'.125. Theée’eight‘action étatements comprisé the
middle range category.

The Seven éction statements in the»important——desirable category
and the one action statemenﬁ in the important--neutral desirability )
category comprise the lower range action statements. These eight
items have a broad rangé-pf .860, The significance of this‘range
is tﬂat nine out of ten respondents rated the lowest actioﬁ state—»
ment one level lower on both perspectives fhan they did on the
highest ranked item in the lpwer‘range category.

The three iowest actioh'statements, with arithmetic méan.
Composite scores equalvor‘less than 3.500, ranked from the lowest
score upward were:

Emphasize that t&aditéana[ heaiing and.cboﬂing systems anre outmoded
Implement manpower thaining programs for solar-related jobs

Establish a fund to guarantee montgage Loans 50& houses with solan
heating and/on cooling systems

UPPER RANGE ACTION STATEMENTS

A summary discussion of the comments relating to the upper
range action statements is presented in the following section in

descending order of their composite arithmetic'mean-ratings.

Make the Initial Cost of Solar Heating and/or Cooling Systems
Comparable to Conventional Systems

Interview respondents had a considerable number of comments

about this action statement. In general, comments could be easily
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‘categorized. Thus, of the four no commeﬁt interviewees, there were
three respondents who exbressed doubt that initial.costs of solar-
energy systéms could be made comparable to initial costs of con¥
véntional heating and/or cooling systems. The other individual
felt that the statement was so poorly written thét he could not
comment about it. The fou% comments in the desirable level also
contained three commentsvdoubting'that the initial solar-energy
" system costs could be made comparable with those of conventional
systems. On the other hand, there were 6n1y two comments doubting
the possibility of comparable'initial'costs among the sixteen comments
in the very important--very desirable level.

In the highest level, there Were four respondents who said that
initial costs between systems will be made comparable in time and
one person who said that costs are now comparable between systems
on a cost—effeétive basis. Finally, there were 14 comments to the
effect that the point of the action étatement was significant, that
it was definitely needed; that it was the number-one key factor, and
that solar heating and cooling would develop when the initial costs
of solar-energy systems were made compaféble'to those of conventional
heating and codling systems. Two financiers commented that lower
initial costs would assist in making favorable fiﬁancing decisions,
One consumer said that people.should have lower initial costs so
they could afford to pay for their heating and/or cooling systems.

The overwhelming evidence from the cémménts suggests that the
réspondents regarded the initial cost as the most important factor,

with little or no regard to future savings or cost effectiveness.

Provide More Information on Solar Energy

Comments were generally quite detailed on this action statement.

The comments frequently concerned the need for more information:
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"this is most important," "#1," ”obvious,” and "must be done."
Many comments specified the nature of the informatidn: Y"publicize
new breakthroughs," "how will it benefit consumers,'" "how much it

will cost," or "adobe can be modern."

Most comments referred to a lack of communication.- Nearly
half of the respbndents remerked that the present informafion
about solar-energy systems was too techhical for the average citizen.
There were comments to the effect that the present information was
inaccurate, inappropriate, poorly written, end unreliable. Nine |
interview respondenfs felt that governmental agencies should be
responsible for providing the public information about solar energy
in order to assure that it is of the highest quality, while six
respondents felt that colleges or universities could provide the
best public information. Only four respondents ineluded the com-
mercial sector,'hanufacturers aﬁd utilities,'as a source of usable
information. One individual specified that promoters should'not
be allowed to provide public information. According to one source,
public information about solar-energy systems should come through
the news media. Another person said that public information should
not be mailed. Several respondents suggested thét grants should
be made for the purpose of studying solar-energy systems and dis-
seminating the right informatien at the proper levels.

Providing more information on solar energy was given the highest
rating by all consumers and by four out of five architects and

energy suppliers.

Design Solar Energy Systems with Long-Term Dependability
~This statement was rated the same on both the statewide and

personal rating scales by the significant majority of respondents.
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Soﬁe respondents felt that-solar—energy Systemé were actually more
depe?dable than conventional energy systemS.» Others indicated
that dependability was indicative of quélity, that wheﬁ a person
is buying, he should fi&Ato select the best system, which is the
one which will last. Four respondents said that solar—énergy
systems have to last a long time because of their high costs.
Three interviewees said that the system should lan as long as the
house. One person said that a diéffibutorfﬁaﬁnot sell a solar-
eﬁergy system and then just forget about it.  Anotﬁef:fespohdeht "
expressed a typical despération—fypé Sféfeméhf}bf many.cbnSﬁmers:
”Nowédéys,'everythfng breaks ddwﬁr" intéfééfingly enough, two:
comments‘concerned'the opinion.that hot-air systems are more
" dependable thaﬁ hot-water systems.

The trend in comments revealed that four out of five architects
‘and energy suppliers ranked this ifem in the highest level of signifi-
cance, whiléiinvthe~othef groups,,three,out.of'five ranked this
item in the highest lével of significance. Contractors were the;'
dnly ones to downgrade the significance of this action statement.
Two contractors judged this action statement less significant
:personally than on a statewide basis, and one said that it was less

significant on the statewide level than on the personal level.

Make Energy Consumption a Critical Factor in House Design

None of_the respondents rahked thisiéction statement lower than
important--desirable. Many OfAthe-comments'were concerned with this
actisn being made into a law. Three ehergy suppliers and an archi—
tect were opposed to such a'law, while two architects and two con-
sumers favored suchAé law. There were five interviewees who commented

that this action should be stressed or made a minimum requirement
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in codes and/or Federal Housing Administration specifications.
Reasons commonly cited for making this action stafement into a law
or requirement included that it was for the common good--making .
more energy available--and that peéple tended.tb build as éhéaply
as possible without cbncern toward'énergyeconsumﬁtion levels.
Another respondent felt thét the action statement should apply only
to new construction.

One interviewee mentioned that California has imposed insula-
tioﬁ standards. Most respondents seemed to interpret this éuestion
in terms of insulation requirements, although one energy supplier
commented that we would need to build smaller houses and an archi-
tect said thét we would need passive sdlar—energy system designs.

Make Solar Heating and/or Cooling Units as Available as Conventional
Units

Although the investigators had suspected this item would rank
high, they weré surprised to see. that it ranked amohg the top five
action statements. Séven out of seventeen interviewees equated the
availability of solar heating and/or cooling systems with fheif
costs. This group responded with commenfs on costs and the need to
reduce costs. ”Sevgral respondents indicated that progress was being
made toward this action statement, although much exﬁerimentation and
research remained to be done.‘ Two persons éommented that mass
production was the answef to the problem of a shortage in the supply
of solar heating and cooling units. All the energy suppliers gave
this action statement the highest rating from a personal stand-
point. Two enérgy sﬁppliers gave a lower rating for the item on
the statewide—importance scale than on the personal-desirability:

scale. Those people who rated this action statement low justified
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‘their position by indicating that*it_wouid be far into the future
before solar heating and/or cooling systems would be as available

as conventional heating and/or cooling sYstems{

TRANSITIONAL ACTION STATEMENTS -

" On the avefage, the t&o transitional action statements were
ranked one level lower than the initial coSt item--the highest
fahked action statement--from at least one perspective by all
respondents. Four out of five respondents ranked the‘transitional
action statements one level lower than the fifth-ranked action
statement from at least one perspectiVe.

Make Houses with Solar Heating and/or Coollng Systems as Attractive
as Nonsolar Houses

As was expected, the highest ratings on this item came from
architects, although'only three of the five architects géve the
‘item the highest rating. An architect said that in time peoﬁle
will come»fo accept the new solar look as they become accustomed
tolit. Among the very imporﬁant4-very desirable and important---
desirable categories, consumers split evenly with only one consumer
rating this action statement lower. One consumer interpreted this
action statement as attractive in terms of cost. Another respond-
ent remarked that the importaﬁt thing is what the prospective
buyer's wife thinks about the appearance of the house. As stated“
previously, concern wés expressed that the use of solar heating
and/or ceoling systems might destroy the unique styles of appearances

which many New Mexican dwellings have.
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Use Solar Energy Systems to Reducé Pollution in New Mexico

R Only two groups, consumers and governmental officials, were
asked to respond to this action statement. The impact of an indi-
vidual's attitude toward the pollution préblem has already been
discussed (see page 43). The reméining comments consisted of those
made by the interviewee who.gave the item the lowest rating: "It
is too early to know if solar heaﬁing and cooling does reduce
pollution.”" One consumer said that solar collectors would take up
vast land areas and, therefore, would be polluting in one sense of

the word.
MIDDLE RANGE ACTION STATEMENTS

A summary discussion of the comments relating to each of the
middle range agtion statements is presented in the following section
in descending order of their arithmetic mean composite ratings with
the exception of the action statement dealing with méjof modifica-
tions in house construction which is discussed before the action
stateﬁent dealing with reasonable temperatures and §ariations.

Emphasize the Possibility of an Energy Shortage to Stimulate the
use of Solar Energy

The effect of the individual's attitude toward an energy short-
age has been discussed previouély (seé page 44). Not many additional
comments were made. Four of the five interviewees who rated this
action statement low on a personal basis were concefned with the
nature of this approach. Ohe respondent saidvthat the approach of
the action statemént Qas too commercialized, while another person
said that it was like being beaten to death with a club. One inter-

viewee said that fear advertising is wrong morally; and two others
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said that there was too much emphasis on the energy shortage.->
Another interestiﬁg comment from an interviewee was that emphasis
on an energy shortage might drive prices higher, although it would_

also stimulate research and development.

Develop Solar Systems with Lower-Maintenance Cost than for Conven-
tional Systems

Three respondents gave this éction statement low ratingsf—one,
'unimportant; two, neutral--from the statewide perspective. " One
consumer felt that solar—system maintenance was an éxpected expense
and was alreddy quite low. The other two persons, who were energy
suppliers, doubted that the maiﬁtenace costs for solar-energy systems
could ever be lower than those for conventional systems;

Four respondents gave this action statement the highest rating
on statewide importance. Three of the four respondents declared
that this acfion'was good, was a must, and was definitely neéded.

‘The fourth individual, an energy suppiier, thought it would take a
long time to achieve this action statement. Three respondents felt
that maintenance costs for solar-energy systems weré already lower
than those for conventional heating and cooling systems. One respond-
ent indicated that this action statement would be particﬁlarly
important in low-income areas such as Northern New Mexico.

Four out of five financiefs placed this action statement in
the important category while three out of five consumefs judged this
item very important from the stétewide perspective. Three out of

five energy suppliers downgraded statewide importance in their ratings.
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Make the Long-Term Cost (Payback Period) of Solér Heating and/or
Cooling Systems Lower than for Conventional Systems

This action statement had the same composite score as the
previous action statement. Although if had a lower personal appeal,i
it was placed.higher on thé statewide level than the maintenance °
item. The fact that this aétion’is in the middle range area while
the initial‘cosf action statement was the highest rated item strongly
indicates that those Who were interviewed did not perceive the true
econonmic relationships which are involved.

There was considerable variation among the respondents who
ranked this action statement low. Of the eight respondents who
judged the'action statement as undesirable, unimportant, or neutral
from one or both viewpoints, only two respdndents.rated it neutral
from both perspectiQes~and only one respondent rated -it below
the neutral response frqm both-perspectives. One of these “
three responaents, an energy sﬁpplier, said that costs of the syétem
should be tied to the cost of the house but that there shouid not
be any gqvernmental subsidy. Another interviewee, a governmental
officialf said that cost factors were unimportant at this time
because more research and development is needed. The third indi-
vidual, also a governmental officia;, remarked that he did not feelA
that Americans should iﬁferfere with the free—enterprise‘system.

“Among. the li respondents giving this action étatement the
highest rating from the statewide perspeétive and‘among the 12
respondents giving the item the highest ?ating from thelpersonal
persbective, there was.great divérsity in supporting arguments.

For example, there wefe four respondents who strongly favored the
action, even with governmental assistance. One person reasdned

that since initial costs for a solar-energy system were higher, it
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would take longer to pay back the costs. A consumer was opposed to'
the tradeoff of higher initial costs for lower fuel costs because

he felt that tnings were already too high. An energy supplier
indicated‘that if a solar-energy system were cheaper than a con-
ventional one, it would create more problems. One intertiewee
indicated that a'longeerayback period would mean a larger interest
payment. |

Unexpectedly, all financiers rated this action state@ent as

only desirable from their personal perspectives. Three out of

five contractors and consumers rated this item in the very'desirable
category. There were seven interviewees who tended to downgrade

the action statement in statewide importance. They gave as comments
that they did not think this action would hdve much effect and

that they doubted that the action statement could become a reality.
| Once again, the inescapable conclusion may be drawn that respond-
ents did not look beyond the initial, present-day costs of a solar-
energy system.t

Develop Solar Heating and/or Cooling Systems which Do Not Require
Major Modifications in House Construction

This action 'statement had only one no comment response; other-
wise, the lowest rating was neutrnl, with four coming from the
statewide perspective and.five'coming from tne personal perspective.
Two of these respondents said that the design expenses would be too
great to make the action statement feasible. .Two others indicated
that this problem will take care of itself in time. Two respondents
did not believe in retrofitting. There were five interview respond-
ents who gave this action statement the hignest rankings in terms

of statewide importance and/or personal desirability. Two of these

oo, e
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persons felt that the actidn statement would be easy to implemenf..
The other three respondenfs remarked that this would be desirable
for old houseé, especially if it could preserve the adobe archi- |
tecture and help to keep the costs of home iﬁprovements down.

Between these two éxtremes were some comments that revolved
around the fact that the building is the system and that the
structure comes first. Thére was one commenf»by a contractor who
said that the house and syétem should reflect the style of 1living
of the occupants. Interestingly, none of the comments concerning
#rchitecture were made by architects.

Three contractors and thfee,financiefs rated this acfion_state—

ment as desirable.

Design Heating and/or Cooling Systems with Reasonable Temperatures
and Variations . '

This action statement actually had a slightl§ higher éverage
composite score than the previous one. 'Thé action statement is
placed here because its arithmetic average scores on the statewide
and personal perspectives place it in the important--very desirable
category. There were six respondents who gave this action state-
ment é neutral fanking on the statewide-importance scale. Three
of these individuals were contractors, and the remaining indi- 4
viduals were consumers.liTwo-mémbers of thelformer group.agreed with
the‘action statement and yet_marked it with neutral ratingé. The
ofher contractor and one of the consumers said that wide temperature
variations should be available, whilé anofher consumer thought that
this item was a function of heat StOrége withih the.system..-The
other consumer said that temperature-variation matters would be

solved through further research and development.
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The five persons who judged this action statement highest on state-
wide importance, and on pérsonai desirability included two archi—.
tects, two energy suppliers, and one consumer. The architects were
concerﬁed with the usability of the heatihg and/or cooling system.
The other three interviewees were concerned with the fact that
people have 1ittie tolerance for temperature variations. One other
comment was that this action was a design constraint of the:systém.'
Five of the twenty respondents rated this item lower'on
‘statewide importance than on personal desirability, but no pattern

emerged from their comments.

Issue Strong Warranties for Solar Heating and/or Cooling Systems

" There were only three réspondents Who placed this action sfate-
‘ment in the very unimpdrtant»and unimportant'categories. These
three persons believed that warranties should be issued, but judgedr
this action as not very important becaﬁse warranties are already a
common practice. The group thought that if warranties were to be
issued on unsatisfactory systems, this practice could lead to
unenforceable warranties.

Almost half of the respondents placed this action statement

in the very important--very desirable category. Most of the respond-
ents Jjustified this high placement by reasoning that strong Wérfanties
would suggest.that solar heating and/or cooling systems are depend-
~able., Several people qmphasized that warranties should not be
issued unless they could be enforced. Other interviewees commented
that warranties should extend for as long as the life of the house,
while another group of respondents thought that warranties shouid
extend for a time'period comparable to fhat of a water heater or a

refrigerator. One interviewee stated that the poorest warranty
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would be one issued by the government. Tﬁree out of five consumers
and financiers placed thie action statement in the Very impoftant——
very desirable category.

Only tﬁo interviewees dqwngraded this action statemenf on a
- statewide baeis,,while ope respondenp dewngraded'it on a persdnal:
perspective. - None of these‘interviewees gave significantvrequhsee.

Develop Solar Systems with Lower Repair Costs than for Conventional
Systems

Since only three groups were.asked to evaluate thie action
statement, the distribution is quite limited._ One respondent placed
this ection statement in the unimportant category. He commeﬁted
that repair costs for solar systems did not have to be lower than
repair costs for conventional systems--but that tﬁe repair costs
should be comparable. Four'respondents placed this action state-
ment in the very important category. The comments Offered by these
interviewees were not too reVealing. 'One member of tﬁis group said
»that lower repair costs for solar systems than for conventionel
systems would help to relieve the fear of the unfamiliar sysfem.
Another interviewee stated that it would be some time befere New
Mexicans could ebendon conventional heating and cooling systems.

Three of the five consumefs rated this action statement as
very desirable from a persohel'perspective, but only two members
of this group rated this action statement as very important on a
statewide basis. A different perspectiye was seen by three finan-
ciers: they rated this action statement important on a statewide
basis. However, only two members ef this group rated the action

statement as desirable from a personal perspective. The three
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‘respondents who downgraded this action statement on the statewide

basis did not demonstrate a significantitrenda

Change the Building Codes to Accommodate Solar Heating and/or Coollng
Systems in Homes

There was only one uoimportant rating and there was only one
undesirable rating oh this action statement.__The person who gave
the unimportant rating commented that other factors are more impor-
tant than changing buildihg codes, while the person who gave the
undesirable rating-commented that there is not enough information
to change building codes. An-energy supplier placed this action
statement in the no comment category from the statewide persﬁective.
This individual indicated that buildingvcodes have adequate scope.

Eight respondents placed this action statement in the very
important category. - Two contractors considered this action state-
meht lower in personal desirability than in.statewide importance.

Six members of this group felt that bulldlng codes definitely

‘needed to be changed. One of the remaining respondents, a contractor

who had built 20-s01ar—energy'homes without building—code'conflicts;
said that if there were any code-related oonflicts,'building codes
would have to be modified. The other respondent also said that
building codes would have to be ohanged if there were any conflicts,
but he did not know whether or not these conflicts existed.

Three of the respondents commented. that the present building
codes are safisfactory. One of these individuals reported that
there Was not aoequate information to modify the building codes.
Another interviewee commented that building-code changeS’would‘come'
in the future. One respondent spoke against federal intervention

in the changing of building codes; he indicated that this was already
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happening. One individeal commented that New Mexicans. tend to
exaggerate the need for changes.

Three»of the five energy suppliers rated this action etatement.
very important—every desirable. Three contractors rated this
action statement desirable from a personal perspective.

There was eome difference.in opinion between the statewide
and personal perspectives of the respondents, but the Supporting

details showed no consistent trends of thought.
LOWER RANGE ACTION STATEMENTS

The remaining eight action.statements had arithmetic mean.
composite scores lower than 3.900. While all but one of these
scores are not really low in themselves, they were, nevertheless;
the lowest ranking arithmetic mean composife scores for the 23
action statements. The .85 range in the arithmetic mean composite
.scores of the lower range group is considerable. It corresponds
to a one-level decrease in ranking on both the statewide and personal
perspectives by more than two out of three respondents. As previously
mentioned, there is a definite division between the upper five
ratings in thie category and the lower three ratings. The difference
of .195 indicates that 40 percent df the reepondents decreased their
ratings on one of the perspectives by an additional level. The
lowest raﬁked action sfatement»is in a class by itself. 1Its
unpopularity is indicated by the fact that its arithmetic mean
composite score is .400 below that of the next lowest ranked action
statement and .670 below that of the fifth ranked action statement
in the lower range category. The comments relative to the action

statements in this category will be discussed in the descending

- order of their arithmetic mean composite scores. .
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Emphas1ze that Solar Heating and/or Cooling Systems are Socially
Acceptable to New Mexicans

| A number -of comments concerning the unimpoftant consequence
of this action statement were given by the 11 interviewees who
marked this item low.. Two governmental officials said that the
state probably was'not interested in solar-energy systems or that
fhe statewide viewpoint Was hnimportant. Three respondents felt
that changes in acceptability would be based on other factors:
economics, how warm the house was, or the quality of the system;
Only two comments concerned status. One interviewee said this
approach was wrong and another interviewee said it was hard.to
judge‘the effectiveness of social acceptability.
| The comments made by those who judged this action statement
as very important and/or very desirable had a different tone. Two
respondents thought that solar systems are already socially accept-
able. One person commented that the governor should show a personal
interest in pfomoting solar-energy systems. One respondent related
social acceptability to lifestyles. Another interviewee said that
architectural designs will have to be made so that houses with
solar-energy systems will 1look no different than conventional ones.
A contractor who rated. this action statement as very important in
statewide importance but only neutral in personal desirability
emphasized that the more SOlér—energy units people see, the more
acceptable the‘units will become. .

The three respondents who downgraded the statewide importance
and thevone person wﬁo downgraded personal desirability were the
individuals who thought this action statement meant acceptance at
the state governmental level. Three of the five energy suppliers

gave this item the highest rating. Three out of five architects,
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consumers, end governmental officials geve the action statement a
desirable rating, although only two consumers considered it impog;
tantAon the statewide basis. Six out of eieven respondent® in the
important--desirable category eommented that the appeal of social

acceptance was meaningful.

Emphasize the Pride in Owning a Solar Heating and/or Cooling §ystem

The interview respondents reacted to this action statement
according to group types. Thus, of the six respondents who ranked
this action statement neutral or lower on statewide importance,
four were contractors; of the five respondents who ranked.this
action statement as important, four were architects. Another inter-
esting finding is that three of those four architects had.no*other
comments on this action statement. The fifth architect also
responded with no verbalized comment. The other respondent who had
given this action statement an important statewide rating also had
no other comments. The significence of this pattern is not clear.

Those who rated this action statement highest on both scales
generally commented that the pride in owning a solar heating and/
or cooling system is a good technique. Two respondents felt that
pride in solar-energy system ownership would stem from the demon-
strated effectiveness of the solar heating and/or cooling system.
On the other hand, the two individuals who rated this action state-
ment low did: not like this appreach: "snob appeal iS'wrong.”
Another comment concerned the desirability of placing the emphasis
on the back—to—ﬁature idea, on the naturalness of solaf energy.

The fwo interviewees who downgraded statewide importance
relative to personal-desirability were contractors. One contractor

indicated that an owner should be proud of his solar heating and/or
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cooling system. The other contractor was the individual who made

the back-to-nature plea.

Award a Tax Sdbsidy for the Use of Solar Heating and/or Cddling
Systems , .

This action statement had just as many high ratings of very
important and/of very desifable as any othef action statement.
What lowered the arithmetic mean composite score was a rather large
number of interviewees who gave this action statement low ratings
of unimportant--undesirable and very unimportant--very undesirable.

As previously stated, the people who opposed this actionbstate—
ment‘did so because they opposed-govérnmental action. ‘All.five
intervieweeé who rated this action statement as undesirable on the
bersonal scale did so on the basis of their opposition to govern-
mental intervention. One respondent referred to govefnmental
domination as sbcialism. ‘Another interviewee compared the action
fo New York City's predicament. Two people declared that the

government was already doing too much in the solar-energy area.

" Two interviewees who gave this action statement an unimportant .

statewide rating said that the money should be put into research
rather than into subsidies.

A rather large number of those who rated this action state- .
ment'as Véry important--very Aesirable gave altogether different
comments. While many interviewees felt that this was not a highly
effective action, they felt that the government was obliged to do
it: "to encourage,developmenft” ""to offset the negative subsidies
of fossil fuels," and '"because the energy problem is too critical

to ignore.”
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Between these two extremes was-én equally largé group of
‘interviewees. On the staﬁewide—importance level, tﬁe respondents
tended to go along with the action statement because they thought
that it would be effective. However, those intefvieWees who rated
the action statement as desirable on a.personal basis tended to
question the value of subsiaies and fhe incentive approach. Another
respondent stated that he did not think the 1ong_tefm effecf of
the action statement would be desirable;‘he also indicated.that
such an action would be costly. to taxpayers.

Six interviewees, or 20 percent, rated this action statement
lower on statewide importance than on personal desifability. Three
of these éix individuals were financiers who strongly opposed sub-
éidies.and incentives. One consumer questioned the tax subsidy
approach while the two ofher consumers were in ‘favor of tax sub-
sidies. - |

Three contractors and three energy suppiiers gave this action
statement the very-desirable rating on the personal scale. Three
governmental bfficials also judged the action statement as important
from‘the statewide perspective, while the financiers rated the
action statement from the neutral rating upward on the statewide

perspective.

.

. Make Solar Heating Systems that Require No Backup Systems

The différence betweén those who favored this action sfate—
ment and those who did not were quite evident. Those interviewees
who marked the action statement as undesirable on the personal
scale indicated that the action statement was impossible to accom-
plish. The moderate respondents agreed that it would be possible

to eliminate backup systemé but that the cost of doing it was
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prohibitive; while the interviewees who rankeé this item highest
doubted that backup systems could be eliminated;eventually..

One energy suppliér said that solar-energy systems shpﬁld be
considered as backups to conventional heating and cooling systems.
Another interesting comment.aboﬁt this action stétément was that
progress would be delayed if the-public waited until a solar—.
energy system without a backup céuld pe devised. Another commentor
approached the same point in a different manner: "the more réquire—
ments, fhe more delays in the total program.' One of therinterviewees
reasoned that backup-system requirements are related to the geo;

. graphie location of the heating and cooling system. |

Group response patterns were quite clearly delineéted.on’
this action statement. At least three of thé five members in the
following groups responded accordingly: energy: suppliers, undesir-
able; contractors, neutrai; architects and consumers, desirable;

financiers, very desirable.

Establish the Same Hookup Charge for Conventional and Solar Backup .
Systems ,

The responses on this action statement were so varied that
they appeared to be almost patternless. For example, 16 of the 36
.categories received at least one response, and 1l respondents gave
lower ratings from one perspective than from the other perspective.
Two of the five interviewees wholgave this action statement
the low statewide ratings of unimportant and véry unimportant said
that a larger hookup charge should be levied against those with
'solar-energy backup systems so that conventional heating and cooling
sYstem users will not be subsidizing those usingvsolar—energy backup

systems. One respondent said that hookup charges for solar-energy
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backup éystems‘should not Be higher because the higher charges will
cause consumerrreéistance. While one person said that the emphasis
should be placed on reéearch, another interviewee said that thé
matter ofAhookubichargés was not important to the state;

There was no clear-cut pattern of responses among the seven
ihterviewees whovgave the action statement the rating of yéry
important--very desirable. There were two persons who referred toA
the lack of solar-energy system development. Gas or elecfrical
utilities were mentioned in three responses. A contractor stated
that Community Public Service was not interested in solar énérgy,
‘while a financier said that Southern Union Gas was interested iﬁ
solar'eﬁergy. An architect who was sympathetic fo gas companies
~indicated that gés companieé’éhéﬁld charge a higher hookup fee
for'solaféenegy’backup systems but that electric companies should
not charge a higher hookup fée for solar—enérgy backup systems.

One respondent declared that '"those guys are a monopoly with a
guaranteed profit'; another stated that the "municipal government
should be.sénsitive to this."

Between the extreme ratings, the commentors were sympathetic
toward higher héokup charges for thﬁse with solar-energy systems
whiéh required backup systems.( Four oﬁt of six respondents'in
thé neutral category and five out of ten respondents in the impor-
tant category shared this viewpoint.. Other typicai comments from
this group included: "they (utilifies) can't supply consumers now,"
and '"(the statement is a) time-dependent question."

Some group-pattern responses were evident. Three out of'five
contractors rated the action statement as very desirable on the

personal scale. Three out of five energy suppliers and governmental
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‘officials ratéd the action statement in the personally desirable
category. The seven reépohdents who downgraded staféwide imporfance
over perSonal desirability included two contractors, two energy
suppliers, two governmental officiéls, one architect, dnd no con;'
sumers or financiers. Those interviewees who downgraded peréonal»
desirability showed no signficant response patterns. While two
members of this group were financiers, neither gave a comment which
was related to the economic aspects of different hookup charges.

Establish a Fund to Guarantee Mortgage Loans for Houses with Solar
Heating and/or Cooling Systems

Of the three interviewees who indicated that this action staté—
ment was very unimportant from. the statewide perspective, two of
them said that this action statement was unnecessary because such
guaraﬂteed loans already éxist. The third respondent-expressed
disfavoi toward ény special considerations for those people with
solar-energy systems. On the other hand, the six interviewees who
rated this action statement as very important included five people
Who thought‘that a fund to'guarantee mortgage loans for solar heated
and/or cooled houses was needed. The other respondent commented
that the Federai Housing Administration could take care of this
matter. One of the respondents, a confractor, listed nine other
asﬁects of this topic because he felt that this actionvstatement
dealt with}the m@st-important factor in the home—building industry.

One respondent suggested that the action statement might be
tied to a rebate to help reduce the down'payment, for example.
Another respondent was against this action statement because the

fact that an individual's house has a solar heating and/or cooling
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system does not méke the hoﬁse a good one. Anothef interviewee'
commented that solar systéms have little or no resaie value.

No significaﬂt group-response patterns were apparent. Amoné
the~thre¢ respondents whq rated this action statement lower on é
personal basis than on a statewide basis were .two contractors.

‘Both contractors thought tﬁat a fund to guarantee mortgage loans for

houses with solar heating and/or cooling systems was. an attractive action.

Implement Manpower Training'Progfams for Solar-Related Jobs

Six interviewees rated this action statement as unimportant
from the statewide perspective. Two members 6f this group were
‘concerned with governmental involvement, wﬁile three members of
the group felt that there was no need for special training programs
for solar-energy systemvtechnicians. The sixth. respondent said
that the demand for trained personnel would not come until solar-

" energy syétems had become more refined than they presently are.

. There were three respondents who rated this action statement
as very important on the statewide basis. These threebcommented
father extensively about the action statement. Some of their
suggestions were that the training should be targeted toward young
people and that this training could be infroduced in high sghools,
in factories, or in apprenticeship programs.
| Among - the seven interviewees who rated this action statement as
important frém thé stateWide.pefspective were three people'who did |
not think that manpower training was foo important——fhat as more
solar buildings are constructed, the necessary crafts will develop.
Two respondents thought that this action statement might be necessary,
and two respondenﬁs related the action statement to schools,

especially state vocational schools.
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Only one group, architects, had as many as three responses in
the same category:’imﬁortahf-édesirable.- Only three respondents
rated the action statement,;ower from a sfatewiae'perspective than
frbm a personal-perspective.- Two of these respondents said that'
there was no need for training. .The other respondént commented
that universities and vocational schools should promote.solar-

technology training.

Emphasize that Traditional Heating and Cooling'Systems are Outmoded

This action statement elicitéd four no comment ratings from
both perspectives. A concern of these respondents Was the defini-
tion of the térm "outmoded." One respondent said that con&entional
systems would be outmoded when'there is no more oil and gas, and
another respondent, an eiectrical energy supplier, declared that
- gas is outmoded. Two of the eight interviewees who rated this
action statement as unimportant on a stafewide basis made no comment,
but all of the remaining membefé'ofwthe group, except oné, denied that
traditional heating and cooling systemé are outmoded. Some of their‘
arguments were: "millions of:conVQntional systems arelsfillLin use,"
"coal ié stili in adequate supply,'" and ”thé problem is really in
fuel cost." The other respondent in:this‘category felt that solar-
ehergy syétems.would sell themselves after théy were fully developed.

Oniy three interviewees judged this actidh statement as very
important on-a stgtewide basis.- Two consumérs who -were members of
thisvgrouplragreed that conventional heating and cooling systems
are outmoded.

Interviewees tended to give 1oﬁer personal ratings than. state-
wide ratings on this action statement. One of the lower statewide

ratings was given by an energy Supplier who rated this action
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‘'statement as no comment on the statewide-basis and neutral on the

‘personal basis. He ‘said that people could not..call fireplaces

outmoded when 99 percent of the homes‘in the Santa Fe area have
firepléces.

Of the four interviewees who downgraded the personal perépective,-
three disagreed with this épproach because it was a negative apprdach.
The fourth»member of the group disagreed with the statement--not
necessarily the approach. One person disagfeed with the statement{
although he indicated that he would change his mind if solar-energy
systems could be proven. | |

| Four out of five financiers rated the action statemeﬁt as
having neutral desirability. Three 6ut of five architects and
governmental officials rated the>action statement in the undesirablé

category.
SUMMARY OF SOLAR-RELATED INTERVIEW DATA

An analysis of the interview data regarding solar-related

attitudes yielded two types of data: (1) the placement of the

action statements from the statewide and personal perspectives and
(2) the reasoning behind these placements. |

The aqtion statements appeared to cluster aroﬁnd certain rankings,
ahd they were grouped accordihgly: The five highest ranking action

statements comprise the upper range category. The next two action

statements comprise the transitional action statements. Following

these seven action statements'are eight action statements which
comprise the middle range category, while the eight lowest ranking
action statements are referred to as the lower fange action

statements.
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ActionAStatemenf Placement from the Interview Data

The five highest and:closely clustered action statements had
arithmetic mean composite ratings above 4.500. The highest rated
action statement was: - Make the initial coét éf:solar heating and/or
cooling systems comparable to conventional systems. It ranked far
above the other ‘economic fﬁctors, such as reducing fhe‘long-term
payback period, reducing maintenance costs, and reducing repair
costs; these ofher egonomic items were placed in the middie range
category.

The action statement rated second highest was: Provide more

:information on solar energy. This item was greatly desired by all

key groups, especially consumers. Respondents said that they wanted
higher quality information--less technical, more reliable, and more
usable_information. A number of respondents suggested that éovern-
mental agencies and universities should be'the ones to provide more
information about solar-energy systems. |

Other upper range action statements includéd those dealing
with the dependability of solar-energy systems, the making of
energy consumptibn into a critical factor in house design, and the
availability of solar heating and/or cooling units. |

From the comments relating to the five previously mentioned
action statements, a unified bicture of the public's conceptualiza-
tion of the need for solar-energy systems can be developed. Many
of the respondents indicated that something needs fo be done about
the energy crisis.‘ The respondenté preferred a feadily available

and long—term'dependable solar-energy system which would not cost

more than conventional heating and/or cooling systems. The respond-

ents were not sure that such a system now exists--perhaps because
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‘they have not received suitable information about solar-energy

systems.

The transitional actidn statements included making houses with
solar heating and/or cooling systems as attractiveAaé nonsolar Houses
ahd using solar-energy systems to reduée pollution. Both of these
action statements were affécted-by the nonsolar attitudes toward
aesthetics and pollution. This may accounf for the placement of these
items between the upper range category and the middle range category.

Lower maintenance costs, lower 1ong—term payback periods, and

major modifications in house construction are economic considera-

‘tions which fall in the middle range category. Stimulating the use

of solar energy by emphasizing the energy shortage, reasonable
temperatures and variations, strong warranties, lower repair costs,
and building codés are othef middle range factors which have a
moderate impact.on the diffusion of solar-energy technology.

The action statéments which according tQ their placement appear'v
to have a negatiVe influence on the diffusion of solar—energj
technology include those deéling with social acceptability, pride
in ownership, tax subsidies, backup systems, hookup charges,
guaranteed mortgage loans, manpower training programs, and the

outmoded nature of traditional heating'and cooling systems.

.

Comments and Attitudes from the Interview Data

Four general types of comments were expressed by the interview
respondents. These included: (1) the state_ofvthe art-—-how much
progress has been achieved in solar-energy developmént, (2) the
need for further solar-energy research and development, (3) the

attitudes toward factors which are specifically related to
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'solar—energy systems, and (45 the attitudes of a miscellaneous nature.
Each of these types of comments are summarized below.'

Respondents genefally had one of two aftitudes toward the present
state of solar-energy system development. vOnevof the attitudes was
that solar-energy technology was sufficiently developed, thaf a
person could noﬁ build a solar-energy system which would satis-
factorily meet his heating and cooling needs. Not only would this
system be efficient, but also it would be attractive, meet building
eodes,'have long-term dependability, require only a normal backup
system, and be socially acceptable, thus creating pride in the
ownership of a solar-energy system. |

The membefs of the other group expressed an opposing viewpoinf.
| This group doubted that the initial costs of solar-energy systems
could ever be made comparable to that of conveﬁtional syetems, that‘
solar—energy systems would be readily available for a very long |
- time, that solar-energy systems could be functional without backup
systems, and that solar-energy system repair costs would ever be
very low. |

A number of interview respondents remerked about solar-energy
system researcﬁ and development. Some interviewees expressed an
attitude that most, if not al}, of the problems associeted with
solar-energy technology could be sol§ed in the not;too—distant‘
future through additional research end development. The respondents
commented that research and development activities should be difected
toward the following: easing.of pollution problems through the use
of soiar energy; decreasing the payback period for-solar systems;

designing systems which do not require major modifications in
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construction techniques and which can adapt toivariations in tempera-
ture requirements; differihg utility hookup charges for solar and
nonsolar users; mddifying building codes tobaccommodate solar—enérgy
téchnology; and training programs fbr solar-related workers.

A number of economic concerns relating to solar-—-energy systems
were expressed by the inte?viewees. These comments included:
emphasizing an energy shértage might drive up the price of fuels;
low maintenance and repair'costs of solar-energy systems are bene-
ficial to low-income groups;.long—term payback costs are difectly
related to the initial costs; initial costs of the heating and/or
cooling system.could be tied to the cost of the building; guaranteed-
mortgage loans for solar systems are already available; social
acceptability has economic connotations; subsidies are costly to
the taxpayér; building a solar-energy system without a backup is
bdssible, but the cost of doing so is prohibitive; and finally, the
cost and availability of fuels is réally what is making conventional
heating and/or.cooling systems outmoded.

The respondents often expressed a negative attitude toward'some
of the action statements. Typical of this approach was that embha—
sizing an energ&_shortage is a form of fear advertising, that social
écceptability is a wfong approach, that pride in ownership is really
a form of snob appeal, that s%ressing that conventional systems are
outmoded.is simply not a true statement, and that solar energy is
nonpolluting is not true because its widespread use would pollute
large land areas by covering them with collection equipment.

Some interviewees expressed belief or disbelief in ordinarily

acceptable aspects of solar energy. Thus, one person said he did
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not believe in retrofitting; another person declared that hotéair

systems were more dependable than hot-water systems; one person
commented that the use of 1ong4ter@ warranties was-already the
acceptable practice; an interviewee said that teﬁperature vari-
ations-with a solar—energy system are simply a design constraint.
Several statements made by respondents.indicatéd keen insight.
For example, one interviewee commented, regarding hookup charges,
that.gas companies should be grateful to solar—enefgy users because
the.gas companies do not have enough gas to supply their present
customers. Another person suggested that the more requirements
which are placed on a solar-energy system-—such_as the elimination
of béckup systems--the more delay there will be in the diffusion

of solar-energy systems.

Concluding Statement

in conclusién, the analysis of comments revealed that each

- respondent brought to the intérviews a set of attitudes and values,

many of which influenced his responses. Members of each interview

group tended to view the action statement in a similar manner from

fhe statewide pefspective,'but they often disagreéd'with each other
from the personal perspective. This fact suggests that no program
of technology diffusion can bg implemented without a thorough

analysis of not oniy the individual characteristicé of the members.

of the key groups but also the key-group characteristicsAas well.



CHAPTER V

ANALYSIS OF THE QUESTIONNAIRE FINDINGS

The main purpose of the questionnaire data was to verify the -
value placement of the action stétements from the interview data.
If the first objective was attained, then -the second one Was to

statistically determine from the questionnaire data what factors

~were the influencing ones, how much influence did they have, and

what differences existed among the key groups.

A total of 299 qﬁestionnaires were included in the study.
This total included the following counts from the key groups:
architects, 91; consumers, 60; contractors, 27; energy suppliers,
41;»financiers, 43; and govérnmental officials, 37. |

The queétionnaire data were analyzed using several statistical
methods in_order to accomplish the objectives. Three types of
anaiyses were used: (1) tabulation and descriptive statistics:
arithmetic mea@s, standard deviations, etc.; (2) crosstabulation,,

Chi-square, and Cramer's V values of relationship; and (3) analysis

. of variance and post-hoc teSts, utilizing Duncan's multiple range

test. Each of these types of analyses is discussed in the
following sections. |

The first type of analysis was aimed at the first objective,
the second and third types of analyses wére aimed toward the

second objective.
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Tabulation and Descriptive'Statistics

The questionnaire responses were tabulated on each action state--
ment for the total group'and for each of thevsix,key groups. In
addition, the arithmetic means, standard deviations, and percentage
of responses in each category were calculated for both the state-
wide and7personai perspecti&es as well as the arithmetic mean
composite score of the two perspectiveé. The tables reporting the
results of these calculatioﬁs are presented in Appendix.H. |

Utilizing the composite scores, the items were ranked in
descending order of the scores for the.total and for each key group.
This information is presented in Table 2.

In order to compare the ranks of the questionnaire responses
~with interview responses, some adjustments had to be made in the
interview rankings. The initial cost statement had been eliminated
in favor of the long-term payback period item because the interviewers
had reported that interviewees tended to view the long-term costs
the same way as initial cost. Interviewers hadlalso indicated
that the maintenance action statement should be combined with the
repair statement bn the qUestionnaire. These interviewer—suggested
changes were incorporated by the investigators into the question-
paire instruments. Therefore,lto make rankings comparable, the
ranking on the initial cost statement was not included, and the
"composite arithmetic scores of the maintenance and the repair state-
ments were averaged, with the arithmetic mean score of 4.035 being
placed in the adjusted interview rankings as.number ten. The ranking
of ten roughly corresponds to the average of the two rankings of
eight and thirteen--the maintenance and repair items. The adjustéd

‘rankings are also presented in Table 2.



Table 2. Rating of Questionnaire Action Statements According to Total Groups and Each Key Group
by Descending Order of Arlthmetlc Mean Compos1te Scores of Statewide Importance and ‘
Personal Desirability :

Action Statement o e . ' , Comggsite Score

"TOTAL GROUPS

Design Solar Systems with Long-Term Dependability 4.7055
Provide More Information on Solar Energy ‘ ' 4.6780
Make Energy Consumption a Critical Factor in House Design 4.5133
Make Solar Heating and/or Cooling Units as Available as Conventional Units 4.,4425
Change the Building Codes to Accommodate Solar Heating and/or Cooling Systems

in Homes . ' 4.4390
Make Houses with Solar Heating and/or Coollng Systems as Attractive as

Nonsolar Houses i 4.3265
Develop Solar Heatlng and/or Cooling Systems Which do not Require MaJor

Modifications in House Construction - ’4.3250
Develop Solar Systems with Lower Maintenance and Repalr Costs than -for

Conventional Systems - 4.2750
Issue Strong Warranties for Solar Heating and/or Cooling Systems _ . 4.2195
.Use.Solar Energy Systems to Reduce Pollution in New Mexico _ 4.1595 -
Design Solar Heating and/or Coollng Systems with (Reasonable Temperatures) '

and Variations . . : 4.1220
Make the Long-Term Cost (Payback Period) of Solar Heating and/or Cooling

Systems Lower than for Conventional Systems : 4.0490

Emphasize the Possibilify of an Energy Shortage to Stimulate the Use of
Solar Energy _ , 4.0445

16 .



"Table 2. Continued.

Action Statement : ‘ " Composite Score

TOTAL GROUPS Continued

Make Solar Heating Systems that Require No Backup Systems 4.0110
Emphasize that Solar Heating and/or Cooling Systems are Socially Acceptable . :
to New Mexicans ' 3.8375
Establish the same (utility hookup charge) for conventional and solar
backup systems . _ ' 3.6215
Implement Manpower Training Programs for Solar-Related Jobs 3.6145
Emphasize the Pride in Owning A Solar Heating and/or Cooling System . 3.5400
Award a Tax Subsidy for the Use of Solar Heating and/or Cooling Systems
in Houses ‘ 3.4980
Establish a fund .to guarantee mortgage loans for houses with solar heating
and/or cooling systems _ ‘ 3.2710

- Emphasize that Traditional Heating and Cooling Systems are Outmoded - 2.9230

ARCHITECTS

Provide More Information on Solar Energy - 4.6345
Design Solar Systems with Long-Term Dependability 4.6150
Make Energy Consumption a Critical Factor in House Design 4.5330
Make Solar Heating and/or Cooling Units as Available as Conventional Units 4.,4835
Make Houses with Solar Heatlng and/or Coollng Systems as Attractive as ©
Nonsolar Houses , ' 4.3635 X

Change the Building Codes to Accommodate Solar Heating and/or Cooling Systems. ' :
in Homes , - 4.3000



Table 2. Continued.

Action Statement . | Composite Score

ARCHITECTS Continued

Develop Solar Heating and/or Cooling Systems Which do not Require Major
Modifications in House Construction 4.2110

Make the Long-Term Cost (Payback Period) of Solar Heating and/or Cooling
Systems Lower than for Conventional Systems 4.0855

Emphasize the Possibility of an Energy Shortage to Stimulate the Use of : '
Solar Energy » ‘ : 4.0622

. Issue Strong Warranties for Solar Heéting and/or Cooling Systems ) 4.0285

Award a Tax Subsidy for the Use of Solar Heating and/or Coollng Systems in '
Houses : 3.7080

Make Solar Heating Systems that Require No Backup Systems : .3.6850
Emphasize that Soiar Heating and/or Cooling Systems are Socially Acceptable

to New Mexicans 3.6415
Design Solar Heatlng and/or Cooling Systems with (Reasonable Temperatures) . : '

and Variations , : 3.6085
Establish the same (utility hookup charge) for conventional and solar S
backup systems 3-5845vﬁﬁﬁ
Implement Manpower Training Programs for Solar-Related Jobs 3.4885j.f@
Emphasize the Pride in Owning a Solar Heating and/or Cooling System 3.3885
Emphasize that Traditional Heating and Cooling Systems are Outmoded 2.8155
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Table 2. Continued.

Action Statement ' .~ Composite Score
CONSUMERS :

Design Solar Systems with Long-Term Dependability ‘ ' 4.8000

Provide More Information on Solar ‘Energy : .‘ . : 4.7915

Develop Solar Systems with Lower Maintenance and Repair Costs than for

Conventional Systems A ' 4.5165
Make Solar Heating and/or Cooling Units as Available as Conventional Units - 4,4835
Make Energy Consumption a Critical Factor in House Design ' ‘ : 4.4745

Develop Solar Heating and/or Cooling Systems Which do not Require Major
Modifications In House Construction 4.,4080

Issue Strong Warranties for Solar Heating and/or Cooling Systems S 4.,3845

Design Solar Heating and/or Cooling Systems with (Reasonable Temperatures)

and Variations | | . . 4.3245
Make the Long-Term Cost (Payback Period) of Solar Heatlng and/or Cooling :
Systems Lower than for Conventional Systems _ 472755
‘Make Houses with Solar Heatlng and/or Cooling Systems as Attractlve as _ . k
" Nonsolar Houses _ S 4.,2750
Use Solar Energy Systems to Reduce Pollution in New Mexico - 4.2640
Emphasize the P0381b111ty of an Energy Shortage to Stlmulate the Use of . ,
Solar Energy . - 4.2115
Make Solar Heating Systems that Require No Backup Systems - 4.1405
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Table 2. Continued.

Action Statement ) ' ‘ ' Composite Score

CONSUMERS Continued

'Empha31ze that Solar Heatlng and/or Coollng Systems are Socially Acceptable to

New Mexicans . 3.9545
Establish the same (utlllty hookup charge) for conventional and solar
backup systems. _ _ . 3.7965
Award a Tax Subsidy for the Use of Solar Heating and/or Cooliﬂg Systems ‘
in Houses 3.7315
Emphasize the Pride in Owning a Solar Heating and/or Cooling System ; 3.6925
Establish a fund to guarantee mortgage loans for houses with solar heating .
and or cooling systems o 3.6050
Emphasize that Traditional Heating and Cooling Systems are Outmoded A 3.2440
CONTRACTORS '

" Design Solar Systems with Long-Term Dependability ' 4.7410

Provide More Information on Solar Energy : ' 4.6485

Develop Solar Heating and/or Cooling Systems Which do not Require Major
Modifications in House Construction S v ' 4.6115

Change the Building Codes to Accommodate Solar Heating and/or Coollng Systems

" in Homes 4.5185
Make Solar Heating and/or Cooling Units as Available as Conventional Units : 4.4650
Make Solar Heating Systems that Require No Backup Systems ' : 4.4325

G6

Make Energy Consumption a Critical Factor in House Design 4.,4275



Table 2. Continued.

Action Statement : , _ - Composite Score

CONTRACTORS Continued

Issue Strong Warranties for Solar Heating and/or Cooling Systems ' o ‘ 4.3395

Design Solar Heatlng and/or Coollng Systems with (Reasonable Temperatures) . : .
and Variations ' » - : 4.2080

Emphasize the Possibility of an Energy Shortage to Stimulate the Use of ‘

Solar Energy ‘ , - 4.0035
Emphasize that Solar Heating and/or Coollng Systems are Socially Acceptable '
to New Mexicans ‘ T 3.9230
Establish the same (utility~hookup charge) for conventional and solar ’

backup systems ' : 3.8890
Implement Manpower Training Programs for Solar-Related Jobs : 3.8435

Make the Long-Term Cost (Payback Period) of Solar Heating and/or Cooling

Systems Lower than for Conventional Systems , B 3.7935

Emphasize the Pride in Owning a Solar Heating and/or Cooling System , 3.7265
Establish a fund to guarantee mortgage loans for houses with solar heatlng :

and/or cooling systems. A 3.2590

Award a Tax Subsidy for the Use of Solar Heating and/or Cooling Systems

in Houses , 3.2300 -
Emphasize that Traditional Heating and Cooling Systems are Outmoded - : 3.0030

ENERGY SUPPLIERS

Design Solar Systems with Long-Term Dependability ' 4.6830

.96



Table 2. Continued.

Action Statement

ENERGY SUPPLIERS Continued

Provide More Information on Solar Energy

Make Energy Consumption a Critical Factor in House Design

Issue Strong Warranties for Solar Heating and/or Cooling Systems“

Make Solar Heafing and/or Cooling Units as Available as Conventional Unifs

Change the Building Codes to Accommodate Solar Heatlng and/or Cooling Systems
in Homes ,

Design Solar Heating and/or Cooling Systems with (Reasonable Temperatures)
and Varlatlons

Develop Solar Systems with Lower Maintenance and Repair Costs than for
Conventional Systems

Emphasize that Solar Heating and/or Cooling Systems are Socially Acceptable
to New Mexicans

Make the Long-Term Cost (Payback Period) of Solar Heating and/or Cooling
Systems Lower than for Conventional Systems

Make Solar Heating Systems that Require No Backup Systems
Implement Manpower Training Programs for Solar-Related Jobs

Emphasize the Possibility of an Energy Shortage to Stimulate the Use of
Solar Energy

Establlsh the same (utility hookup charge) for conventlonal and solar
backup systems

Award a Tax Subsidy for the Use of Solar Heating and/or Cooling Systems
in Houses

Emphasize that Traditional Heating and Cooling Systems are Outmoded

Composite Score

4.6345

4.5625.

4.3975

4.2500
4.2180
. 4.1175

4.0005

3.8905

3.8845

3.7465

3.7050

3.6365
3.2415

2.8460
2.6530
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Table 2. Continued.

Action Statement ' . ‘ Composite Score
FINANCIERS |

Design Solar Systems with Long-Term Dependability 4.6710

Provide More Information on SolarJEnergy E | . ' 4.6070

Make Houses with Solar Heatlng and/or Cooling Systems as Attractive as
Nonsolar Houses } _ 4.3195

Develop Solar Heating and/or Cooling Systems Which do not Require Major

Modifications in House Construction ) 4.3190
Issue Strong Warranties for Solar Heating and/or Cooling Systems ' 4.2710
Develop Solar Systems with Lower Malntenance and Repair Costs than for

Conventional Systems : ‘ ‘ 451890
Emphasize that Solar Heatlng and/or Coollng Systems are 8001a11y Acceptable '

to New Mexicans 3.8485
Make Solar Heating Systems that Require No Backup'Systems' v 3.8440

Establish the same,(utility hookup charge) for conventional and solar
backup systems . . ' , 3.8030

Make the Long-Term Cost (Payback Period): of Solar Heating and/or Cooling ‘
Systems Lower than for Conventional Systems _ ‘ 3.7320

Award a Tax Subsidy for the Use of Solar Heating and/or Cooling Systems . ‘
in Houses o ' 3.3380

_ Emphasize that Traditional Heating and Cooling Systems are Outmoded ' .. 2.9380

Establish a fund to'guarantee mortgage loans for houses with solar heating
and/or cooling systems 2.8135
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Table 2. Continued.

Action Statement ' ' Composite Score

GOVERNMENTAL OFFICIALS

Design Solar Systems with'Long—Term Dependability 4,8195
Provide More Information on Solar Energy ' _ - ~ 4.7500
Change the Building Codes to Accommodate Solar Heating and/or Coollng Systems

in Homes: 4.4720
Make the Long-Term Cost (Payback Period) of Solar Heating and/or Cooling

Systems Lower than for Conventional Systems , _ _ 4.3355
Make Solar Heating Systems that Require No Backup Systems 4 . 4.2000
Emphasize the Possibility of an Energy Shortage to Stlmulate the Use of :
Solar Energy : 4.,1965
Issue Strong Warranties for Solar ‘Heating and/or Cooling Systems o 4.0635
Emphasize that Solar Heating and/or Cooling Systems. are 8001ally Acceptable L

to New Mexicans : 4.0145
Use Solar Energy Systems to Reduce Pollution in New Mexico o : ' : 3.9730
Award a Tax Subsidy for the Use of Solar Heating and/or Coollng Systems :

in Houses , _ . 3.6860

Implement Manpower Tralnlng Programs for Solar Related Jobs - 3.6175

Establish the same (utility hookup charge) for conventional and solar , e
backup systems _ _ . - 3.4805

EmphasiZe that Traditional Heating and Cooling Systems are Outmoded . 2.9125

66
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Table 2 reveals that the top six questionnaire rénkings also
include the top five rénking intérview statements. 'These six action
statements are:- |
Design solan systems with Long-term dependability
Provide mone Lnﬂénmaiéon about solar enengy
Make enengy consumption a crnitical facton An houbé design

Make so0far heating and/orn cooling uniis as available as conventional
undts

Change the building codes to accommodate solar heating and/on
cooling systems Ain homes

Mahe houses with solar heating and/on cooling éyéiemb as attractive
as nonsolarn houses

The table also reveals that the eightflower ranking items from
the interviews are also the eight lower ranking items from the
questionnaires, although the internal rankings are slightly altered.
The coefficient of rank correlation was calculated based on the
rankings from the interviews and from the gquestionnaire. The
resulting coefficient rank of correlation is 0.88. This close
correlation would be considerably closer if the wide variations on
the rankings of the building codes action statement were eliminated.
Close scrutiny reveals that 33.7 percent of the correlation weight
can be assessed to_the building codes statemeﬁt.

The coefficient of rank correlation was also computed for each
key group, although'additional adjustments for items omitted from
individual key-group questionnaires were necessary. The cbefficients
for.each key group, pius the items with'greétest‘correlation vari-
ance, the percentage_of the variance explained by each key group,
and the ranking direction of eachvgroup is presented in Table 3. The

ranking direction column of the table is noteworthy because it



Table 3. Comparison of Coefficient of Rank Correlatlon for Key-Group Questionnaire Rankings

to Total Interviewee Ranklngs

Key Group

Architects

Consumers

Contractors

Energy Suppliers
Financiers

Government Officials

pollution in New Mexico

Coefficient Percent of :
of Rank Variance Ranking
"Correlation Action Statements of Maximum Variability Explained Direction

0.88 Change the building codes to accommodate 22.3% Higher
solar heating and/or cooling systems in
homes
Design solar heating and/or cooling sys- 32.1% Lower
tems with reasonable temperatures and
variations (+10 degrees)

0:83 Develop solar systems with lower main- 25.5% Higher
tenance and repair costs than for ' :
conventional systems

0.69 Make solar heating systems that require 21.1% Higher
no backup systems
Make the longéterm cost (payback period) 21.1% Lower
of solar heating and/or cooling systems
lower than for conventional systems

0.78 Emphasize the possibility of an energy 42.7% ‘Lower
shortage to stimulate the use of solar
energy ‘

0.83 Make the long-term cost (payback period) ' 58.1% Lower
of solar heating and/or cooling systems
lower than for conventional systems

0.76 Use solar energy systems to reduce 40.9% Lower

10T
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indicates the higher or-acceptance facfors and the lower or rejection
factors :for the various key groups. | |

'» As might be expected, the coefficients of rank correlafion of
the individﬁal key gfoups were.quite high, but not so high as that
for the total group. Architeéts had the same coefficient of rank
correlation as the total group. The coefficient of rank correlation
was lowered a significant amount by only one or two items within
each key -group. Thus, 40 percent orimore of the relationship is
explained by these few action statements in all of the key groups
except consumers. In this circumstance, five other aétion statements
explained'65 pefcent of the relationship. Six of the nineteen action
statements in the consumer questionnaire explain 80 percent of the
relationship. Another interesting finding is that the action state-
ment concerning long-term payback periods is the only one which
appears in more than one key group's items of maximum variability.

Table 2 reveals that the total group had fourteen factors with
composite scores above 4.00:; which is considered at the acceptance
level and.only one which fell below 3.00, the rejection facfor.

Each of the key groups differed with thé total on specific items.
For example, Consumers had no rejecfion factoré but 13 acceptance
factors. Table 4 compares the key groups with the number of accept-
ance and rejection factors.

The one rejection factor which was repeated for four keyigroﬁps
was: . Emphaéizé'thaf,tradifiohalzheating and coolingisystems éfe
oﬁtmoded. Tﬁe energy supﬁliers‘included;f:Awara a"tax'subsidy"for
the use of soiar heatiﬁg and/or cooling systems in houses. Establish
a fund to guarantee moftgage loans for houées with solar heatipg
and/or cooling systems was the éction statement ranked lowest by

the financiers.
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Table 4. The Number of Acceptance and ReJectlon Factors Accordlng
to Questionnaire Key Groups

‘Number of Number of
- Key Group -Acceptance Factors Rejection Factors
Architects 10 _ 1
Consumers _ _ 13 0 -
FContractors : 10 0
Energy Suppliers | 8 2
Financiers 6 | 2

Governmental Officials 8 A 1
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The arithmetic mean»scores on each action statemenf were used
to produce a scattergram for comparison with the ene produced from
the interview data. This scattergram is Figufe 2. As might ;e
expected from the high correlation between the interview dnd
questionnaire data, the two scattergrams afe quite similar in
appearance. The most significant difference is revealed when one
scattergram is placed over the other.

The scores on statewide importance are almest universally higher
in the upper range for the questionnaire responses fhan for the
interview responses. The questionnaire responses are'siightly lower:
invthe lower ranking categories.

A median line was drawn for each scattergram distribution.

When the total responses--interview and questionnaire——are super-—
imposed on one another, an angular rotation of about 20 degress at
the cross-over point is evidenced as shown in Figure 2.

Differences in responses'stated‘above are also evidenced by’
the number of items for which the statewide arithmetic mean score
is greater than the personal arithmetic mean score as shown on pages
255-256. There are five action statements which have a least 0.1
higher arithmetic mean scores on the statewide perspective, but only
three action statements have arithmetic mean scores on the personal'
perspective ef 0.1 or higher. The scoresvon the other 13 action
statements are within 0.1 units of each other. It may be recalled
on the interviewee responses that the ratio strongly favored the
personal perspectine fer the interviews, with seventeen action state-
ments higher on a personal perspective and only four action state-

ments having higher scores from the statewide perspectiVe. Only



Figui'e 2. Scattergram of Arlthmetlc Mean Scores for each Questlonnalre Actlon Statement by Statew1de"-
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two action statements had the same ratings from both perspeétives,
thus, it appears that questionnaire respondents gave higher state-
wide ratings than intervieWees did, but the questionnaire ratings»
tended to corréspohd to‘théir personal ratings. The resuit was that -
a-Qery large number of questionnaire ratings had an equal arithmetic
mean from both the statewide and personal peereqtives.

Summarizing thé results of this phase.of analysis,'the investi-
gators were able to conclude from the tébulations énd from other -
descriptive statisticé, the data from the questionnaires‘afe
extemely similar to the data from the interviews. Further analysis
of the questionnaire data should yield conclusions which aré aléo

applicable to the interview data.

Crosstabulation Analyses

The Chi-square values were»calCulated to determine the strength
oi the relationship between each action statement and the responses
from the key groups. It was assumed that where the calculated value
of Chi-square exceeded the critical value, a pérson could be reason-
ably certain that é relationship existed between the group percep-
tions of the importance or desirability of that actioh statement.

The strength of this relationship measure, Phi or.Cramer's v,
was calculated for each~crosstabu1ation table. These statistics
provide a rough measure of the strength of the relationship between
two Variables;and are, therefore, analogous to the coefficient of
determination'in fegression analyses. As with thé coefficient of
detefmination, the strengths of Cramer's V measure the range between
Zero anduoné.j-Zéro indicates no relationship and one reflects a
perfect monotone relationship.

The tabulations showed that few reSponses fell into the lower
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ratings of very unimportant, unimportant, very undesirable, and unde-
sirable. Statistically, there is good reason for having at least

-five responses on each scale. To overcome this problem of having
too few of the responses in the lewer categories, collapsed—seale

“values were used, and additional computer analyses were performed.

On the collapsed scale, neﬁtral responses had a value of one;
importaﬁt snd desirable responses had a value of two; and very impor-

itant and very desirable responses had a value{of three. . Close
scrutiny revealed that the second analysis was much moreAmeaningful
than the former analysis. Hence, the collapsed scale analysis was used.

Méke the long-term cost (payback period) of solar heating ahd/

or cooling systems lower than>for conventional systems was the

action statement with the highest significance level of 99.5 percent.
Two other action'statements were significant near the 98 percent
level. A totsl of eight action statements had a significance level
of 95 percent or greater. Two of these eight action statements had
95 percent significance from both perspectives; The six action state-

ments which have a level of significance of greater than 95 percent
from at least one perspective include five which rank in the 1ower
half of the total response distribution and four which rank in the

lower 25 percentile. This fact indicates that these items have a
significant influence toward fhe rejection of solar Systems. The
statements, their level ofvsignificance, and the corresponding values
for their alternate perspectives are shown in Table 5.

The action statements which had a significance level of 80
percentvor greater (significance of less than .2000) are listed in

Appendix I. Also listed in the appendix are the statements in



Table 5. Questionnaire Action Statements Having the nghest Significance Accordlng to

Crosstabulation Analysis

Statewide

Personal

v - Perspective Perspective
Action Statement and Alternative Perspective Significance Significance* Significance*
Make the long-term cost (paybéck period) of solar heating .0045 .0370
and/or cooling systems lower than for conventional systems :
Emphasize that solar heating and/or cooling systems are .0203 .1520
socially acceptable to New Mexicans : :
Develop solar systems with lower maintenance and repalr .0554 .0212
costs than for conventional systems :
Award a. tax subsidy for the use of solar heating and/or - .0446 - .1007
cooling systems in houses :
Establish a fund'to guarantee mortgage loans for.houses' .0513 .3669
with solar heating and/or cooling systems : :
Establish the same utility hookup charge for conven— .0523 .1104
tional and solar backup systems : :
Make solar heating and/or cooling units as avallable .3020 .0967

as conventlonal units

*Multiply by 100 to convert to percent significance level.

80T
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descending order of the Cramer's V values. One may note that the

first twelve items contain all six pairs from both perspectives. The
six pairs of viewpoints apply.to thewfollowing action statements:
Use solLan enexgy systems Zo neduce pollution in New Mexico

Develop so0larn systems with Lowen ma&ntenance and aepaLn coAté than
§orn conventional systems

Emphasize that solan heating and/on cooling systems are socially
acceptable to New Mexdicans

Establish the same utility hookup change 50& conuent&onaﬁ and backup
sdystems . _

Awarnd a tax subsidy fon the use of so0lan heat&ng and/on cooling
systems in houses

Make the Long-term cosi (payback) 0§ so0larn heating and/on cooling.
systems Lowen than gon convent&onaﬂ sdystems

Coincidentally, the Cramer's V Values of these 1tems all exceed
.16, which indicates a fairly strong relationship. "It may be noted
that none of the abovefmehtioned action statements are ranked in
the upper third'while one half of the aetion statements are ranked

in the lower third, thus indicating their negative influence.

Analysis of Variance

Anaiysis of variance was performed to test approximately the
same hypotheses as the-crosstabulations, bﬁt in a different manner.
For this calculation, the impdrtance or desifability measures are
treated as if they have a constant unit of metric measurement as
opposed to a category which was used in the pfevious section's
calculations. 1In each analysis of varience test, the key group
istheﬂndependentvvariable and4the importance or desirability is
the dependent variable.- If the calculated value of F exceeded the
critical value, it was inferred that a difference in perception
~of impoftance or desirability existed somewhere among the key groupsf

In order to determine where the differenceswere located, a post-hoc
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féstiwas used to extend the.baéiS'forvinference. The test
chosen was Duncan's multiple-range test which investigates all
possible pairs of éubsémﬁles for each item. .The output 1ists
the action statement, the relationships as F probabllltles and
~all the pairs where relationships or covariance were found.

To determlne where significant differences existed, a table
was constructed in which all of the combinations listed .on the
computer printbut were marked; the blanks in the table were the
data thét was missing. The F probability, which.is of the séme;
order as significance level for Chi—squaré values,-Was also
calculated, and this revealed how significant the differences in
perception were. ' |

ATwenty variances in relationships'were-found to xist between
at least two key groups on the statewide or personal perspectives.
These statements, their F-probability values, and>ﬁhe relatihg
ﬁairs of key groups are listed in Appendix J. All values of the F
pfobability indicate a significance at or above the 90 percent
level. Four action statements 'had ievels of significance at 99.5
percent, and twelve action statements had levels 6f significance
aboveVQS percent. It may be notéd that values for both viewpoints‘
appear for the six action statements which have the highest signi-
ficance values 1isted in Appendix J. These action statements
1nclude ' |

Awand a tax subsidy for zthe use of Aoﬁan heating and/on cooling
systems in houses

Make the Long-tenm coat (payback) of so0lar hzat&ng and/on cooling
systems Lowen than fon conventional systems

Establish a fund to guaranitee montgage Loans for houses with solan
heating and/orn cooling systems :
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Develop so0lan Agétemé with Lowen m&antenance and nepaLn costs than
gorn conventional sysiems

Develop so0lan heating. and/orn cooling AyAtemA WLih heasonable temp-
enaturnes and vardiations

Emphasize the pOAALbLKin 0f§ an enengy shortage to stimulate the
use of solarn enengy :

To obtain a more graphic picture of these relatioﬁéhips, the
six key'groﬁps were inscribed on a construCt-and lines were drawn between
groups where relationships were noted. The action statement key
words and the F—probability values were written on the connecting
lines. This construct is presented in Figures 3 and 3a.

A listing of how each group differed from the other groups was
also made. Thié listing is presented in Appendix K; Note that a
second column of values is given next to the F—probability values.
The values in this second column are units of vector length for use
in calculating the distance of separation.between each group. The
value given is the difference between the arithmetic mean values
derived from each group's responses. For the purpose of scaling,
each difference was multiplied by 15. The vecfor distances were

used to plot. a three-dimensional construct of the relationship

-among the key groups. A perspective rendering of this construct

'isfdisplayed in Figure 4.

Concluding Statement

Comparing the groups across the first three phases.of-the
statistical analysis, the action statements in Table 6 had the
highest rankings on both the interview and questionnaire.lists and

are, therefore, regarded as the most important acceptance factors.

:
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Figure 3. A Relationship Construct between Key Groups for Questionnaire Action
o Statements as Identified by Analysis of Variance
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Figure 3a. A Remoteness of Opinion Construct between Key Groups for Questionnaire
Action Statements as Identified by Analysis of Variance
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Figure 4. A Three-Dimensional Relationship Construct Between Key Groups for Questionnaire Action Statements
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Table 6.

Interview
Rank

1

115

Comparison Rankings of Highest Ranking Action Statements
for the Interview and for the Questionnaire

Action Statement

Provide more information on solar
energy

Design solar systems with long-term
dependability

Make energy consumption a critical
factor in house design

Make solar heating and/or cooling
units as available as conventional
units

Make houses with solar heating and/or

‘cooling systems as attractive as

nonsolar houses

- Questionnaire
Rank

2
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The same seven;aetion,statements were ratedvioweSt by both
-the interview and the questionnaire respondents althoegh the rank
orders were not the same. Lew ranking statements may be cons;dered_
as those covering. neutral or rejection factors; The seven from the
lowest to the highest ranking are given iﬁ-Table 7. |

Although two of the action statements are ranked in the middle
range, analyses from the correlations, crosstabulations, and analysis
of variance indicate that'they have a strong influence on the per-
ceptions of solar-energy technology. These action statements are:

Develop solan sysitems with Lowen maintenance and repair cosits than
gon conventional sysitems

Make the Long-team cost (payback) of solarn heating and/or cooling
systems Lowen than forn conventional systems

The first phase of the statistical analysis determined that
the eight action statements of lower range importance were exactly
the same from the questionnaire and interview data. Four action
statements included in this group were found to have a significant
influence on an individual's perception of solar-energy technology
according to the crosstabuiation:analysis. These four action state-
ments are:

Awarnd a tax subsidy for fthe use of solan. heating and/on cooﬁtng
systems An houses

Establish a fund to guarantee mortgage Loans for houses with solarn
heating and/on cooling systems

Establish Zhe same utility hookup charge for conventional and solaxr
backup systems

Emphasize that solarn heating and/or cooﬂ&ng systems ane socially
acceptable fo New Mexicans

The first two action statements were also revealed from analysis of

variance.



Table 7.

Interview
Rank

14

15

16

17
18

19

20

21

cooling systems are outmoded

.
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Comparison Rankings of Lowest Ranking‘Action Statements
for the Interview and for the Questionnaire

, Questionnaire

Action Statement Rank
Emphasize that solar heating and/or 15
cooling systems are socially acceptable :
to New Mexicans
Emphasize the pride in owning a solar 18
heating and/or cooling system
Award a tax subsidy for the use of 19

" solar heating and/or cooling systems in

houses '
Make solar heating systems that requlre 14
no backup systems v
Establish the same (utility hookup charge) 16
for conventional and sclar backup systems
Establish a fund to guarantee mortgage 20
loans for houses with solar heating and/or
cooling systems
Implement manpower training programs for 17
solar-related jobs
Emph@size that traditional heating and 21
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Finally, the analysis of the questionnaire data once again
revealed-the diversity of opinion_which exists ahong key-group
members,'although the groups appeared to respond iﬁ a rather predict-
able manner. The various groups also displayed some degree of |
diversity, although each tended to mesh-with the totél response

pattern toward the solar-energy statements:.



CHAPTER VI

SUMMARY OF THE STUDY

Today, it is evident that enefgy from fossil fuels will be
available for only a limited period of timé. Alternative sources
of energy must be found to supplement the deficit in the supply -
of fossil fuels. Even an effective conservation program coupled
with increased domestic production and foreign imports cannot
reverse the'energy shortage in the United States. As an élternative
energy spufce, solar energy is nbw gaining eminence.

Vigorous efforts to develpp altérnative energy fechnologies’
are necessary in view 6f the rapidly expanding energy needs of the
United States. . Solar ehergy is one untapped source-for heating
and cooling buildings. The rate of its diffusion into the housing
industry is a major problem in the use of solar energy.

This study was concerned with the factors influencing the
édoption of solar heating gnd cooling technology in the New Mexican
housing industry. _In addition, the study probed the factors which
impede the acceptance and diffusion of solar heating and cooling
technology. _ . |

The general objective of this ppoject was'to gather a data
base of information relating. to the acceptability of solar-energy
techﬁoiogy in the New Mexican housing industry. More spedifically,
" the study sought (1) to describe the factors which influence the’

"adoption of solar-energy systems in the New Mexican hoﬁsing industry;

14
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" (2) to determine the degree of acceptability of solar-related

action statements among New Mexican consumers, architects, con-

tractors, financiers, energy suppliers, and governmental officials;

and (3) to acquaint New Mexican consumers, architects, contractors,

financiers, energy suppliers, and governmental officials with the

current attitudes toward the.acceptability of solar-energy systems
in the New Mexicah housing industry.

A literature search produced many factors which influence the
acceptability of solar heating and cooiing systems.' Among these
solarerelated factors were: Dbuilding and safety'codes, construction
techniques, aesthetic consideratiohs, long-term dependability,
warranty specifications, repair and @aintenance_specifications,
availability of trained solar technicians, temperature variations,
backup system requirements, national energy requiiements, cost
cbnsiderations,'solar unit availability, tax subsidies, guaranteed
mortgages, hookup charges for backup systems, the outmoded nature
of traditional systems, the social acceptability of solar systems,
the environmental acceptability of solar eystems, and the availability'
of information about solar systems. '

An interview instrument was designed using the influential
factors identified by the seafch of the 1iterature. These factors
were postulated to influence the diffusion of'solar energy tech-
nology in the New Mexican housing industry. The investigators
decided to rely to a large degree on the'responses from a highly
select group of people who were to be interviewed using a modified
delphi technique. Those interviewed were asked to evaluate a

series of action statements not only in terms of their own personal
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perspectives but also in terms of the statewide perSpectives{- The
respondents were queried closely regarding the information supporting
their reactions to the action statements. B

Six groups were selected for ih—depth study because of their
impactron the New Mexican housing industry. The groups included
architects, consumers, contractors, energy suppliefs, fihanciers,
and governmental officials., After careful sample selection, five
representatives ffom each key group were interviewed in detail by
two well-trained interviewefs.

The interview datavcollected by the interviewersWéﬁﬁ,scrutiﬁized
thoroughly because of their importance in the study. Each comment
was carefully analyzed from .the standpoint of the nature of the item,
thé perspective of the interviewee, and its deviation from the norms.
Twenty—three,matriceé were developed to illustrate the key—group'
response patterns on the various action statements. From thebinter—
view data, a composite picture was dréwn which indicated those
factors having acceptance, neutral, and rejection influence over
the diffusion of solar-energy technology in the New Mexican housing
indusﬁry. |

After thorouéhly scrutinizing the interview data, the investi-
gators developed a mail questioﬁnaire for each of the selected key
groups to determine whether or not the interview responses of each
key group were characteristic of the larger‘group ffom which they
were selected. Most of fhe interview items were incorporated
directly into the mail questionnaire instruments. |

The mail questionnaire data were tabulated and analyzed. Cross-

tabulations and Chi~square values were calculated. Cramer's V values

oy i s
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were also calculated to further substantiate the significance between
_kéy grouﬁs'and action statements. Analysis of variance was performed
to determine the amount of difference in the perception of importance
and desirability by key grdups on the various action statéments.

An analysis of the interview data regarding solar-related
attitudes yielded two typeé of data: (1) fhe placement of the actioﬁ
statements from the statewide and personal perspectives and (2) the
reasoning behind these placements. | |

The two highest ranked actioﬁ statements by the inte;viewées
were: Make the initial cost of solar heating and/or cooling systems

‘comparablé to donventional systems and pro&ide more information on
solar energy. Other'upper range action statements.dealt with the
dependability_of solar;energy systems, the making of energy consump-
tion ihto a critical factor in house design, and the availability
of solar heating and/or cooling units.

Transitional action statements, whichiwere affected by'the non—‘
solar attitudes toward aesthetics and pollution, involved making
homes with solar heating-and/of cooling syétems as attfacti&e as'A
nonsolar houses and using solar—energy systems tb reduce poilution.

Lower maintenance costs, lower long-term payback periods, and
major modifications in house construction are economic consider-
ations which fell in the middle range category. Stimulating the -
use of solar energy by emphasizing the energy shortage, reasonable
temperatures and~variations, strong warranties, lower repair costs,
‘and buildihg codes were the other middle range factors which seem

to have a moderate impact_dn the diffusion of solar-enefgy technology.
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The action statements which according to.their-placement appéaf
to have a negative——rejecfion influence on the diffusion of solar-
energy téchnology were those dealing with social acceptability, pride
in ownership, tax subsidies, backup systems, hobkup chafées, guaran-
teed mortgage loans, manpower training programs, and the outmoded
nature of traditional heating and cooling systems. |

Four general types of comments were expressed by the interview
respondents. These included: (1) the state of the,art——how much
progress has been achieved in solar-energy development, (2) the
need for further solar-energy research and devélopment, (3) the
attitﬁdes téward economic factors which are specifically related
to solar-energy systems, and (4) the attitudes of a miscellaneous
nature. The latter type of attitudes included negative attitudes
toward some of the acfion Statements, belief or disbelief in ordinar-
ily acceptable‘aspects of solar energy, and attitudes based oﬁ keen
insight.

The analysis of comments revealed that each respondent brought
to the interview a set of attitudes and valués, manylof which
influenced his responses. Members of each interview group tended
to view the acfioh statements in a similar manner from the state-
wide and personal perspectives, but they also often disagreed with
each other. This fact sugges%s that no program of technology diffu—
sion‘can be implemented without a thorough aﬁaiysis,of not only the
indi?idual characteristics of the members of the key groups but also
the key-group.charaqteristics'as well. |

Almosf 300 questionnaire responses were analyzed in order té
determine (1) whether or not the responses were sufficiently related

to the interview item ratings so -that valid conclusions could be made
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relafive to the interview data and (2) on what action‘sfatements
there were differences of importance or desirabilit&, how strong‘
wefekihe differences in perception, with what key groups. were the
differences associated; and with what other key groups did the
various key groups differ.‘

The data ffom interviews and qﬁestibnnaires were found to be
extremely closely related, with a coefficient of rank correlation
of 0.88.\ The five highest ranking action statements'from the inter-
views were found among the top six action statements from the
questionnaires. The seven lowest ranked action statements were the
same in both sets of data. Each key group was also found to have
a high correlation coefficienf, although not so high as that between
the total groups because of one or two items about which a key
'greup sharply differed from the other key groups. Of the seven
action statements where diversity existed, only one was found in
the list of two key groups.

Thus, architects differed with other key groups on-fhe actien
statements-dealing with building codes and temperature variations.'
Consuﬁers differed with the others on the repair and maintenance
costs action seatement. Contractors differed on the action state-
ments concerning a reduced payback pefiod and backup systems for
solar-energy systems. Energy suppliers differed on the action
statement whieh calls for emphasizing the energy shertage. ‘Finan-
Ciers‘differed on the action statement concerning a reduced payback
period. Government officials differed with the other key groups on
the action statement which dealt with stressing that solar energy
is nonpolluting. From this group of seven action statements, the-

three acceptance factors were:
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Change Zhe building- codes Zo accommodate Aoﬂan heating and/onr.
cooling systems in homeA

Develop solarn systems with zowen ma&ntenance and nepain cosits than
§orn conventional systems

Make Aoﬁan'heating systems that nequiie no backup systems
The other four action-statements in .this group were rejecfion factors,
The data was analyzed by crosstabulation to ascertain on what

statements there were differences in perception of importance or
desifability. Both Chi-square values énd Cramer's V values were
used fbr this purpose. Six action statements were identified with
a difference‘at or above the 95 percent level. Five of tﬁese state-
ments were in the lower half of the rankings, and four were in the
lower 25 percentile;-thus indicating that the influence of these
factors was strongly negative. Five of the six action stafements
were repeated on a list of the items with the 'six ﬁighest Cfamer‘s
V- values.

o The four actioﬁ statements regérded as having the most negative
influence on the diffusion of solar—énergy technology in the New
Mexican housing industry are:

Award a tax subsidy 60& Zhe use of so0lan heating and/on cooﬂ&ng
systems -in houses

Establish a fund £o guarantee mortgage Loans forn houses with solan
heating and/on cooling systems

Emphasize that solanr heat&ng and/on cooﬂ&ng sdystems ane socially
acceptable to New Mexicans _

Eslablish the same utility hookup ‘change fon conventional and solan
backup bybtemé

. An analysis of variance measured approximately the same char-
acteristics as those mentioned above, but, in édditiqn, was able to

identify thexgroups between which differences exist on a pairwise



126

basis. Six-action statemenfs were idéntified where variance from
both perspectives were found to exist at or abo§e the 95 percent
significance 1eve1. fwo of these had also been identified'from
the crosstabulation analysis. These two action statementé aré'

Develop solarn systems with Lowex maintenance and repain coAtA Lhan
for conventional sysiems

Awand a ftax subsidy gor the use of s0lan heat&ng and/onr cooﬂ&ng
systems Ain houses

The action statement estabiishing a fund to guarantee mortgage loans
was a fejection factor which ranked number 20>out of 21 items. The
other three influential factors were placed almost exactly in the
middle of the rankings. These three statements were:

Desdign solar heating and/orn cooking systems WLIh neaéonable tempena-
tures and variations

Emphasize the paAd&b&ﬂ&ty 0§ an energy Ahontage to stimulate the use
of so0lar energy

Make the Rong-term (payback) of so0lan heat&ng and/on cooling systems
Lower than for conventional systems .

Regarding the diffusion of solar-energy technology in the New
Mexican housing industry, it is reasonable to.assume that the key
groups are made of members who have individual and group-response
patterns as well as similarities to the total group. One might
say that the whole solar-technology picture is made of the parts--
‘but each part must be closely'examined if an accurate assessment

is to be made.

Recommendations

Thé.investigators recommend that:

1. The interviewer determine, if possible, the specific perspective
from which an interviewee's comment is made.

2. This study be replicated in other states.
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3. Further study be made of the differing perceptlons held by
- members of the six key groups. .

4. Policy research be conducted based upon the findings of the
study.

5. A descriptive model be developed after additional study of the
relationships between and among the key groups and the degree
of progress that the state has made toward the diffusion of
solar-energy technology

i e s
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APPENDIX A

INVENTORY OF STATE OF NEW MEXICO
SOLAR HEATED AND/OR COOLED HOUSES



INVENTORY OF STATE OF NEW MEXICO SOLAR HEATED AND/OR COOLED HOUSES

Occupant or Owner Location ' Status Size (If Available)
Jay Davis ' . Albuquerque Completed 1974 |
Barbara Francis. : Albugquerque | Completed 1974
Albert Utton 1 | Albuquerque Completed 1974 |
Danny Martinez ' : Albuquerque - . Completed 1975 - 2000 SF
Albuquerque ‘Western Industries, Inc. Albuquerque Completed 1974 . 1200 SF
Frank Zanner » Albuquerque | ' Completed 1975
Meyer Home . Albuquerque . In Progress
Fred Hopman ‘ : Arroya Seco Completed 1972
Roberts Home - Chimayo | Completed 1975
Steve Baer ' 4 Corrales , Completed 1971 1925 SF
Paul Davis Corrales | Completed 1972 1000 SF
Dick Henry ‘ Corrales Completed 1974
Stan Crawford Dixon Retrofitted 1975
Peter Van Dresser El Rito | Completed 1950
Jack Sales . Las Cruces : ~ Completed Mid 50's 1100 SF
New Mexico State University Home Las Cruces Completed 1975 1950 SF
Michael Coca Las Vegas - Completed 1974 | 800 SF
Hernan Barkman Nambe Conpleted 1974 350 SF

1€l



Occupant or Owner

Location =

Robert Scholes Rodeo

Peter Van Dresser Santa Fe
Carolyn Allers Santa Fe
Wayne Nichols Santa Fe
David Wright Santa Fe
Alfred Dasburg -Santa Fe
Karen Terry Santa Fe
Senator John Irick Santa Fe
Mudd Home Santa Fe

Wayne Nichols
Tip Cowan
Richard Brock
Carl Davis
Mike Reynolds
Hamilton Migel
Robert Reines

Charles Mattox

Seton Village
Silver City
Silver City
Silver City
Taos

Tesuque
Tijeras

15 miles SW of Zuni

.National Monument

Status

_Size (If Available)

. Completed 1975

Completed 1958
Completed 1974
Completed 1974
Completed 1974
Ip Progress

Completed 1975
In Progress

Completed 1975

Completed 1974

Completed 1975

In Progress
In Progress
Completed 1973

Completed 1975

Completed 1973

Completed 1975

500 SF
500 SF

400 SF addition
1100 SF
1400 SF
.850 sF

2000 SF
2700 SF

2680 SF

555 SF

¢Eel



APPENDIX B

SENATE BILL 1, 32nd LEGISLATURE, SPECIAL SESSION,
1975 LAWS, CHAPTER 12
INTRODUCED BY SENATOR FRED A. GROSS, 'JR.
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| . AN ACT |

2 RELATINC TO TAXATION; PROVIDING FOR A CREDIT AGAINST PERSONAL INCOME
TAX DUE FOR CONVERSION TO'QR CONSTRUCTION OF SOLAR ENERGY SYSTEM; PRO-
VIDING FOR REFUND TO TAXPAYER IF CREDIT ALLOWED EXCEEDS TAX LIABILITY;
DECLARING AN EMERGENCY. “ N
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF NEW MEXICO:

-Section 1. A new Section 72-15A-11.2 NMSA 1953 is enacted to .

. ¢

© ® N o U W

reéd:
10 "72-15A-11.2. CREDIT AGAINST PERSONAL INCOME TAX~5REFUNDf-; .
11 .' " A. Any resident who files ah individual New Hexico income
12 ] tax return and who is not.a dependent: of another taxpayer may claim a
13} tax credit not to éxceed.one thousand doilars ($1,000).in an.amount-: oo T
14 equal to twenty—five,percent of the cést of equipmenﬁ used in.the tax-
.'15-payer's principal regidence for éoiaf heatiﬁg, cooling or heating and
16 cooliﬁg if the residence is.iocated in Néw ﬁexico. The person furnish-
17 ing.the équipmént shall furnish the iéxpayer with an accounting of tﬁ;
18| cost to thé taxpayer. | |
19 3 - B.. A ta%payer ﬁay ciaim‘the credit-proﬁided by the ;rovi~
20 | sions of this sectionvonly once in a taxable year, and only once for a
21. given principal residence.
. ‘ .
22 | C. A taxpayer may not &laim the eredit provided by the pro-
»_23 visions of this section if he has claimed on his federal income tax

24 | xreturn a credit, deduction, exemption or exclusion for solar heating,

. 25 J cooling.or heating and cooling equipment installed in his principal SB 1
' ' Page 1 -
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residence.

D. A husband. and wife-rho file separate'returns for a taxable
year in which they could have filed a joint return may eech claim only
one-half of the tax.credit that wogld have beeﬁ allowed on a joint
return.

E; For the purpose of this'section, the.terﬁ, “"solar heatiﬁg,
cooling or heating aﬂd cooling equipment" means any heariné, cooling.or‘
hearing and cooling equipment which meets the.definitive perfOtmanceJ
criteria prescribed pursuant.to the brovisions of the Soler Heating aﬁdA

¢ - ' )
Cooling Demonstration Act of 1974 (42 U.S.C.A. S$.S.5506), or any amend-

ments thereto. S o . S ems
F. The credit provided by this section may only be deducted

from the taxpayer's New Mexico income tax liability for the taxable :

.J_

year in which the equ1pment was 1nstalled in the taxpayer s re51dence.
If the tax credit exceeds the taxpayer's income tax liability, the
exceSe shall be refeﬁded to the taxpayer;” |

Seetion 2. APPLICABILITY ——The prov151ons of this act apply to
taxable years beglnnlno on or after January 1, 1975.

Section 3. EMERGENCY.--It is necessary for the public peace,

SB 1 _
; Page 2

health and safety that this act take effect jimmediately.




s/ Robert E. Ferguson
Robert E. Ferguson, President
Senate '

s/ Juanita Pino
Juanita Pino, Chief Clerk

Senate _ .
C - \Fﬁ
s/ Walter K. Martinez -
- Walter K. Martinez, Speaker 2
‘House of Representatives h
' _ o - S - s/ Albert Romero

.Albert Ronero, Chietf Clerk
House of Representatives

 Approved by me this é day of //I/ﬂ/g// ' 1975,

s/ Jerry Apodaca
Jerry Apodaca, Governor
State of New Mexico
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WESTERN NEW MEXICO UNIVERSITY

e aas e Y

B B e e A e S s bt i i
H,

"Sivee CiTv, New Mexico ss0el | OFFICE OF ECONOMIC, SOCIAL AND_POPULATION RESEARC

November 11, 1975

Address

Dear

The Office of Economic, Social, and Population Research at Western
New Mexico University was recently awarded a grant from the
National Aeronautics and Space Administration to study the accept-
ability of solar heating and/or cooling systems in the New Mexico
housing industry. As part of this study, a number of New Mexicans
such as yourself will be interviewed to determine their reactions
toward solar heating and cooling systems.

You have been selected as an interview candidate. Our staff would
like to schedule an interview with you at your convenience.

Within a few days, a representative from our office will call to
determine when you will be available for an interview.

We have enclosed for your consideration a brief overview of the
status of solar energy at the present time.

Our staff looks forward to meeting with you in the near future.
Cordially yours,

OFFICE OF ECONOMIC, SOCIAL, AND POPULATION RESEARCH

Craig R. Lundahl, Ph.D., Director

1lg

Enclosure
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NASA GRANT NSG-902

INTERVIEW GUIDE

- (Place interviewee's initials in blank on interview forﬁL)

~ Hello, I am (give interviewee your business card)
with the Office of Economic, Social, and Population Research at Western New
Mexico University in Silver City.

- We are conducting a study funded by the National Aeronautics and Space
Admninistration to determine the acceptability of solar heating and cooling
of houses in New Mexico. Through interviews with people such as yourself
we will gather information relating to the acceptability of solar heating
and cooling systems in New Mexico housing.

- Specifically, through interviews, our study seeks:

(1) to determine the degree of acceptability of solar heating and cooling
systems among New Mexican consumers, architects, contractors, financiers,
energy suppliers, and governmental officials;

(2) to describe the incentives and barriers to the adoption of solar heating
and cooling systems in New Mexico housing; and

(3) to acquaint New Mexican consumers, architects, contractors, financiers,
energy suppliers, and governmental officials with the current attitudes
toward .the acceptability of solar heating and cooling systems in New
Mexico housing.

.

- To get started may I ask you a few questions about yourself?
- (Fill in demographic information sheet)

- (Present the respondent with the Solar Energy Scenario and ask him to comment
on the scenario.)

- (Lay out your interview matric board and explain each response category.)
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Directions to be given to the respondent:

We would like you to look at a series of cards describing actions
which might influence the development of solar energy usage in
New Mexico housing. These cards are meant to stimulate discussion
on the desirability and importance of various actions regarding
solar energy in houses.. As you place these cards, please explain
your reasons for each card placement and discuss any assumptions
~you are making, If the statement is not worded clearly, please
say so and I will re-word it if necessary.

Look at the cards across the top of the matrix and place each
"action" statement in the column which best describes its desir-
"ability, in your opinion. - '

At the same time, place the card in the row which best desecribes
the importance of the action in the State of New Mexico., In other
" words, this second judgment about the importance of the action is
" independent of the desirability you think it has.

By "importance'' we mean the extent to which a given action will
~effect the development of solar energy usage in houses in the
State of New Mexico.

You may put as many cards as you like in each category. If you
choose not to discuss any particular action statement, please put
it under ''no comment." If in the process of sorting these cards

you change your mind about an earlier card placement, please feel
free to change the position Qf the card.

- WHAT TO WATCH FOR DURING CARD SORTING:

No discussion. Be sure to ask questions conducive to discussion.
Force comments if necessary.

Confusion about separation of judgments.'

Extreme judgménts (to ask about later in the interview).

- (After the respondent has completed the card sorting, leave those cards which
he judged in the extreme boxes. Remove the rest of the cards.)

Pose the following questions:

Are there other actions which should have been included?

For these actions, what would be their cost to the state?
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Would they be beneficial to the State?
-How could they be implemented?

- Summary discussion

(In order to obtain an overview of the respondent's perception of New
Mexico's energy policy:)

- Do you think, with respect to solar energy development, that the New Mexico
State Government is following an appropriate policy?

Do you agree with them?
- Do you see them changing?

— (Thank respondent for his participation and cooperation, indicating the
importance of his comments for the study. When the study is completed,
a copy of the study results will be sent to him.)

(Write your summary of the interview.)
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Referent's Initials ' |

NASA GRANT NSG-902 INTERVIEW

- DEMOGRAPHIC INFORMATION

“Sex:

male
female

Race or Color:

Black American :
Indian or Native American
Other nonwhite American
Mexican American

Other White American

11

Occupation:

professional, technical, and kindred workers (engineers, dentists,
teachers, ete.)

managers and administrators, except farm (sales managers, superintendents,
etc.)

sales workers (salesmen)

clerical and kindred workers (bookkeepers, secretaries, clerks; etc.)
craftsmen, foremen, and kindred workers (automobile mechanics, carpenters,
ete.)

operatives, except transport (garage workers, assemblers, butchers, mine
operatives, gas station attendants, etc.)

transport equipment operatives (bus drivers, deliverymen, railroad
brakemen, etc.)

laborers, except farm (constructlon laborers, garbage collectors,
groundskeepers) :

farmers and farm managers

farm laborers and farm foremen

service workers, except private household (maids, food serv1ce workers,
health service workers nurses, personal service workers, protective
service workers)

private household workers (child care, cooks, maids)

other (please specify)

HHIIHH

| l

Marital status:

never married
married
divorced
widowed
separated
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Age:
under 18
18 - 30
31 - 49
50 - 74

75 and over

“Years of school completed:

1 - 7 years elarentary school
completed elementary school

1 - 3 years high school
completed high school

1l - 3 years college
‘completed college

college graduate work

[T

Income category:

$15,000 and over
$10,000 to $14,999
$7,000 to $9,999
$3,000 to $6,999
under $3,000

11
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What type of building do you most frequently design?

single family dwellings
multi-family dwellings
schools
camercial buildings
office or professional buildings
other (specify)’

11
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OONTRACTORS

What type of building do you most frequently design?

single family dwellings
multi-family dwellings
schools
commercial buildings
office or professional buildings
~other (specify).

i

What types of materials do you most frequently use for construction?

frame
concrete block
brick
adobe
other (specify)

11

What is the price range of the type of housing you build most frequently?

up to $20,000
$20,000 to $29,000
$30,000 to $39,000
$40,000 to $49,000
$50,000 and over

1
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ENERGY SUPPLIERS

What kind of energy do you supply?

natural gas
L.P. gas (bottled)
oil

electricity
other (specify)

11

How many people does your company employ?

Does your company install heating units? Yes _~~ No
Does your company -install air conditioning units? Yes No
Does'your company sell heating units? Yes No

Does your company sell air conditioning units? Yés No

What is the number of units your company services each year?
Heating ' Air Conditioning

(Power Companies) How many meters dd you supply?

Does your company contemplate an increased charge for the hookup
of a backup system for a solar heating and/or cooling installation?

Yes No

Does your company contemplate leasing solar heating and/or cooling systems
- for houses in New Mexico? Yes No
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FINANCIERS

of building do you mainly provide financing for?

single family dwellings
milti-family dwellings

schools

commercial buildings

office or professional buildings
other (specify)

-
e
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SOLAR ENERGY

As the energy demands in the United States continue to soar, interest in solar
energy grows. Solar energy shows promise as an alternate energy source to
depletable fossil fuels on which mankind has relied for many years.

Essentially, a solar energy system transforms sunlight into heat, electricity,
or other forms of energy which can then be used to provide for various needs.
Solar energy is presently being used to heat and cool houses in many parts

of the country. More complex systems such as the conversion of collected

solar heat into mechanical and electrical energy and the direct conversion of
sunlight through solar cells into electricity have been demonstrated in proto-
type and laboratory applications. Other concepts, although technically p0381b1e
.today, await further experlmentatlon and refinement.

If existing technological developments in solar energy were readily available
in many parts of the country, these developments could supply approximately

. seventy percent of the electrical and thermal requirements for residences and
for certain types of commercial, institutional, and industrial structures.
Backup systems of conventional means would be necessary to supplement solar
systems during periods of several days of cloudy weather.

Solar energy systems offer a number of distinct advantages over conventional
fossil fuel energy systems. While fossil fuel supplies are rapidly being
depleted around the world, the sun's rays offer us a virtually inexhaustible
source of energy. Solar energy is free from foreign controls which now in-
fringe heavily on the fossil-fuel markets. In addition, solar energy is
environmentally safe; there is no degradation of land, air, and other forms
which are usually associated with the more traditional forms of energy.
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RESPONSE TO SOLAR ENERGY SCENARIO
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Personal Desirability

VDID [N |U |VUO]|NC
Tl 1 ;
Importance I
. In The N
-State' U
| VU
NC

USE SOLAR ENERGY SYSTEMS TO REDUCE POLLUTION IN New Mexico



Importé.nce
In The
State

153

Personal Desirabhility

W|D [N |U |VU|KNC

VI

EMPHASIZE THE POSSIBILITY OF AN ENERGY SHORTAGE T0. STIMULATE THE USE OF

SOLAR ENERGY
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* Personal Desirability

VDID |N |U [VU]INC

Importance

In The

State

%éC!ZHS

MAKE HOUSES WITH SOLAR HEATING AND/ OR COOLING SYSTEMS AS ATTRACTIVE AS
-NONSOLAR HOUSES
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Personal Desirability

VD|D | N |U | VU|NC

Importance

In The

State

Zlslelz s

MAKE ENERGY CONSUMPTION A CRITICAL FACTOR IN HOUSE DESIGN -
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Personal Desirability

VW|D |N |U |VU|NC
Importance | |
In The | N -
State U
VU
NC

MAKE SOLAR HEATING AND/OR COOLING UNITS AS AVAILABLE AS CONVENTIONAL UNITS



Importance
In The
State

157
Personal Desirability

VD|D |N U |VU[INC

VI

—~

MAKE THE INITIAL COST OF SOLAR HEATING AND/OR COOLING SYSTEMS COMPARABLE TO

CONVENTIONAL SYSTEMS




Importance
In The
State

158

Personal Desirability

VD|D |N |U | VU|NC

VI

I

N

U

| w

NC

 MAKE THE LONG-TERM cosT (PAYBACK PERICD) OF SOLAR HEATING AND/OR COOLING

SYSTEMS LOWER THAN FOR CONVENT IONAL SYSTEMS
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Personal Desirability

VDID |N {U JVU[NC

: Importénce

In The

State

%EGZHS

DEVELOP SOLAR SYSTEMS WITH LOWER MAINTENANCE COSTS THAN FOR CONVENTIONAL SYSTEMS
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Personal Desirability.

VDID [N U | VU|NC

Importance

In The

State

%édZHﬁ

_ DEVELOP SOLAR SYSTEMS WITH LOWER REPAIR COSTS THAN FOR CONVENTIONAL SYSTEMS



161

Personal Desirability

VDID |N |U | VU|INC

S VI '
Importance I
In 'me N
State U
VU
NC

AWARD A TAX SUBSIDY FOR THE USE OF SOLAR HEATING AND/OR COOLING SYSTEMS
IN -HOUSES o A |



Importénce
In The
State

162

Personal Desirability

VD

D

N

U

VU

NC

glgl= 7 s

ESTABLISH A FUND TO GUARANTEE MDRTGAGE LOANS FOR HOUSES WITH SOLAR HEATING

AND/OR COOLING SYSTEMS




ESTABLISH THE SAME UTILITY

SYSTEMS -
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Personal Desirabiiity

VD

D

N

U

VU

NC

Imporiance

In The

‘State

Zls == |

HOOKUP CHARGE FOR CONVENTIONAL AND SOLAR BACKUP




R e L )

Importance
In The
‘State -

DESIGN SOLAR SYSTEMS WITH LONG-TERM DEPENDABILITY

164

Personal Desirability

W|D |N |U {VU|NC

%éGZHS




Importéince
In The
State
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Personal Desirability

WD |N|U |w|nNc

%édZH.ﬁ

ISSUE STRONG WARRANTIES FOR SOLAR HEATING AND/ OR COOLING SYSTEMS




Personal Desirability

166

VD

D

N

U

VU

NC

. VI
Importance I )
In The N
State U
VU
NC

EMPHASIZE THE TRADITIONAL HEATING AND COOLING SYSTEMS ARE OUT-MODED
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Personal Desirability .

WD |N |U |VU|NXC

‘-Importénce

_ In The

State

?% éi c|I= *q.;i

'  MAKE SOLAR HEATING SYSTEMS THAT REQUIRE NO BACKUP ‘SYSTEMS
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Personal Desirability

VD

D

N

U

VU

NC

Inportance

In The

State

Bl 52| s

DESIGN SOLAR HEATING AND/OR COOLING SYSTEMS WITH REASONABLE TEMPERATURES

AND VARIATIONS
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Personal Desirability

VDID |N |U jVU|NC

' Importancé
In The

State

(Z)é'C‘JZHS

- IMPLEMENT MANPOWER TRAINING PROGRAMS FOR SOLAR-RELATED JOBS -




Impbrtance
" In The

State

170

Personal Desirability

VD|D | N JU | VU|NC

gg ;g' SH N

DEVELOP SOLAR HEATING AND/OR COOLING SYSTEMS WHICH DO NOT REQUIRE MAJOR

MODIFICATIONS IN HOUSE CONSTRUCTION




inportance
In The
State

171

Personal Desirability

VDID |{N |U | VU|INC

zlale 7 s

CHANGE THE BUILDING CODES TO ACCOMMODATE SOLAR HEATING AND/OR COOLING

SYSTEMS IN HOMES




Impofténce
In The-
State

172

_ Personal Desirability

VDID |N U (VU|NC

VI

EMPHASIZE THAT SOLAR HEATING AND/OR COOLING SYSTEMS ARE SOCIALLY ACCEPTABLE

TO hlEW MEX

ICANS




S m——— -

Importance
In The

State

173

Personal Desirabilii:y

VDD |N |U | VU|NC

zls == s

- [EMPHASIZE THE PRIDE IN OWNING A SOLAR HEATING AND/OR COOLING SYSTEM




“PROVIDE MORE INFORMATION ON SOLAR ENERGY

. Importance
"~ In The

- State

174

VD

D

N

U

VU

' Personal Desirability

NC

glglE =l s




SUMMARY DISCUSSION I 175



'SUMMARY OF INTERVIEW

176



e mn e = o

APPENDIX E

INTERVIEW MATRICES
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Matrix 1. Interviewee ReSponseé for the Action Statement: Use Solar Energy
Systems to Reduce Pollution in New Mexico :

KMNOW
Very
Important
VY
Important
Iportance X
In the
State of
New Mexico
' Neutral
L
Unimportant
U
. Very
Uninportant
- No
Comment
Very Desirable Neutral Undesirable Very - No
. Desirable Undesirable Comment
Respondent Codes Personal Desirability
Architects - ABCDE ‘ :
Contractors - FGHIJ
Consumers -~ KILMNO
Energy Suppliers - PQRST
Governmental Officials - UVWXY

Financiers

- V4O
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Matrix 2. Interviewee Responseé for the Action Statement: Fmphasize the
" Possibility of an Energy Shortage to Stimulate the Use of Solar Energy -

AEVH F C
KWQTX ‘
Very ; .
- Important
‘DS GIYJ
ORU N
Inportant |
Inportance v o _- _
In the | , P
State of
New Mexico
Neutral
_ BL
Unimportént
Very
" Uninportant
‘M
: No
Comment
Very Desirable Neutral  Undesirable  Very - No
Desirable ' - Undesirable  Comment
Respondent Codes , . Pérsonal 'Des'irability

Architects - ABCDE
Contractors - FGHIJ

Consumers - KILMNO

Energy Suppliers - PQRST
Governmental Officials - UVWXY
Financiers - vax@m



Matrix 3. Interviewee Peéponse for the Action Statement: Make Houses With Solar

180

Heating and/or Cooling Systems as Aj:tractive as Nonsolar Houses

ABCKN
Very
Important
ol a VADE
MO-
Important
Importance q
In the
State of
New Mexico
Neutral
L
Unimportant
Very
Unimportant
No
Camnent
Very Desirable Neutral Undesirable Very No
Desirable ' Undesirable Comment
Respondent Codes Personal Desirability
Architects - ABCDE
Contractors ~ FGHIJ
Consumers - KIMNO
Energy Suppliers - FQRST
Governmental Officials - UV

Financiers

— vaoad
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Matrix 4. Interviewee Responses for the Action Stétement: Make Energy Consumption
- a Critical Factor in House Design

ACEGH |0
HKLPQ
Important
J BDIF
NMS
Important
Importance
In the
State of
New Mexico
: Neutral
Uninportant
4 Very
Unimportant
No
Comment
Very . Desirable Neutral Undesirable Very - No
Desirable . ‘ Undesirable Comment
Respondent Codes Personal Desirability
Architects -~ ABCDE
Contractors - FGHIJ
. Consumers - KIMNO
Energy Suppliers - PQRST
Governmental Officials - UVWXY

Financiers

- vaoad
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Matrix 5. Interviewee Responses for the Action Statement: Make Solar Heating
and/or Cooling Units as Available as Conventional Units '

ABEFH
IKMOQ
’ ST
Very ~
Important
o - - ' )
R CDGJ
"~ Important
Inportahoe ' _
In the : : ' N N
State of : ' o
New Mexico
Neutral.
L .
Uninportant
Very
Unimportant
No
Comment -
Very Desirable Neutral Undesirable Very - No
Desirable _ A - Undesirable Cqmrent
Respondent Codes - Personal Desirability

Architects - ABCDE
Contractors - FGHIJ

Consumers - KIMNO

Energy Suppliers - PQRST
Governmental Officials - UVWXY
Financiers - v
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Interviewee Responses for the Action Statement: Make the Initial Cost'

Matrix 6.
- of Solar Heating and/or Cooling Systems Comparable to Conventional Systems
d4BCQE
. FGTHI
Very JUKMN
Important Y
O0H0PS |DV
W :
Important
Importance
In the v L
State of
New Mexico
Neutral
Unimportant
| Very
Unimportant
R AXd
No ’
Comment
Very Desirable Neutral Undesirable Very - No
Desirable : Undesirable  Comment
ReSpondent Codes Personal Desirability
Architects -~ ABCDE '
Contractors - FGHIJ
Consumers - KIMNO
Energy Suppliers - PQRST
Governmental Officials ~ UVWXY

Financiers

- vaO0ad




Matrix 7. Interviewee Responses for the Action Statement:
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Make the Long-term Cost

(Payback Period) of Solar Heatlng and/or Cooling S&sterrs Lower than for
Conventional Systems

BEHKM A
~joQruy
Very. ' '
Important
'GJ gadc
DFILR
' \'
Important
Importance ‘ '
In the VO NP X
State of ’
New Mexico
Neutral
W S
' Unimportant
Very
Unimportant
No
Comment .
Very Desirable Neutral Undesirable Very - No
‘Desirable - Undesirable  Comment
Respondent Codes . Personal Desirability
Architects - ABCDE
Contractors - FGHIJ
Consumers - KIMNO
Energy Suppliers - PQRST
Governmental Officials - UVWXY

Financiers

- Vaoad
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Matrix 8. Interviewee Responses for the Action Statement: Develop Solar Systems
: with Lower Maintenance Costs than fpr Conventional Systems

gKNO
'Very
Important
oPp voad
‘LT
" Important
Importance - o
In the ' : ' RS
State of
New Mexico
- Neutral
M
' Unimportant
: Very
Unimportant
No
Comment
Very Desirable Neutral Undesirable Very - No
Desirable : Undesirable  Coment
Respondent Codes Personal Desirability

Architects - ABCDE
Contractors -~ FGHIJ

, Consumers - KIMNO

Energy Suppliers -~ PQRST
Governmental Officials - UVWXY
Financiers -~ vaOaqg
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- Matrix 9. Interviewee Responsés for the Action Statement: Develop Solar Systems
" - with Lower Repair- Costs than for Conventional Systems . : -

g4 KNO..
Very .
Inportant
90 VAPT
"~ Important
Importance =~ ~ . ‘
In the. - QLRS
State of
New Mexico :
: . Neutral
M
' - Unimportant
- Very
- Unimportant
" No
Comment
) Very .. Desirable Neutral  Undesirable Very : No
Desirable c : Undesirable - - - Comment
. Respondent Codes " - Personal -Desirability -
Architects - ABCDE S o . o
Contractors — FGHIJ -
Consumers - KLMNO
Energy Suppliers - PQRST
- UVWXY

- Governmental Officials
' : Financiers

-~ Va0
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Matrix 10. Interviewee Responsés for the Action Statement: Award a Tax Subsidy for
the Use of Solar Heating and/or Cooling Systems in Houses

ABFG d
HKQR
Very
Important
TU = |CDIN
. VXY M
Important
Importance - lomJg EOP
In the o
State of
New Mexico
Neutral
aLsw
Unimportant
v
| Very
Unimportant
No ,
-Comment
Very Desirable Neutral Undesirable - Very - No
Desirable _ | ' o Undesirable  Comment
Respondent Codes ‘ ‘ ' , Personal Desirability

Architects - ABCDE
Contractors - FGHIJ

Consumers - KIANO

Energy Suppliers - PQRST
Governmental Officials - UVWXY
Financiers - veaOaa
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Matrix 11. Interviewee Responses for the Action Statement: Establish a Fund 1'20
Guarantee Mortgage Loans for Houses with Solar Heating and/or Cooling

Systems o
dGHKN |I
Very
Important
o 0 I F
* Important
Inportance L . 0 HJ
In the )
State of
New Mexico
Neutral
a
Uninportant
A _ L
Very
Uninmportant
No
Comment
Very Desirable Neutral Undesirable Very - No
Desirable _ | 4 -~ Undesirapble  Comrent
Respondent Codes : Pefsonal Desirability
Architects - ABCDE _
Contractors - FGHIJ
Consumers — KIMNO

Energy Suppliers - PQRST
Governmental Officials UVWXY
Financiers - v



‘Matrix 12. Interviewee Responsés for the Action Statement: Es'tablish the Same

(Utility Hookup Charge) for Conventional and Solar Backup Systems

Financiers

- Vaoad

HTAEGH | 9
KN
Very
Important
1 DORST |M ' F
VY . : :
Important
Inportance _ o
In the PQ J CD A v
State of '
New Mexico '
Neutral
U w a
" Uninmportant
B L
’ Very
Unimportant
No
Comment
Very Desirable Neutral Undesirable Very No
Desirable : Undesirable Comment
Respondent Codes Personal Desirability-
Architects - ABCDE ,
Contractors - FGHIJ
Consumers ~ KLMNO
Energy Suppliers - PQRST
Governmental Officials - UVWXY




190

Design Solar Systems

Financiers

- vada

Matrix 13. Interviewee Responses for the Actlon Statement
‘ with Long-term Dependability
VEIAB |G
CDFKN :
OQRST
Very WXY
Important
J OdEH
MPV
' Impbrtant
Importance LU
In the
State of
New Mexico
Neutral
Unimportant
Very
Unimportant
No
Comment
Very Desirable = Neutral Undesirable  Very - No
Desirable Undesirable Comment
Respondent Codes Personal Desirability
Architects - ABCDE '
Contractors - FGHIJ
Consumers - KIMNO
Energy Suppliers - PQRST
Governmental Officials - UVWXY
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Matrix 14. Interviewee Responses to the Action Statement: Issue Strong Warranties
' ' for Solar Heating and/or Cooling Systems '

vdadA G
BFKNO :
B TXY
. Very
Important
* ODCMP
SWw
- Important
Inporténce
In the U EHJL
State of QV
New Mexico ‘
Neutral
I D
Unimportant
R
- Very
Unimportant
No
Comment
Very Desirable Neutral Undesirable Very No
Desirable Undesirable  Comment
~ Respondent_Codes Personal Desirability
Architects - ABCDE
Contractors - FGHIJ
Consumers - KLMNO
Energy Suppliers - PQRST
Governmental Officials - UVWXY
Financiers - vg)@




" Matrix 15. Interviewee Responses for the Action Statement:
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Emphasize that Traditional

Heating and Cooling Systems are OQut-moded

KOT
Very
Important
EHIV g B -
Impbrtant
Importance VOFGY |U 1 N
In the
State of
New Mexico-
Neutral
q ACDJR
, WX
“ Unimportant
Very
Unimportant
p AMQS
No
Comment
Very Desirable Neutral Undesirable Very No
- Desirable - Undesirable  Comment
Respondent Codes Personal Desirability
Architects - ABCDE
Contractors - FGHIJ
Consumers - KIMNO
Energy Suppliers - PQRST
Governmental Officials - UVWXY

Financiers

- vaoad
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Matrix 16. Interviewee Responses for the Action Statement: Make Solar Heating
Systems that Require no Backup Systems :

20
S

Very
Inportant

™ Z
o0
ol w)
OHH
=R

Important

Importance ' 4 ’ ;
In the . o A J " 'ldaFGH
State of . ’
New Mexico
Neutral

Uninportant

Very
Unimportant-

RSTYV

No
Comment

‘Very Desirable Neutral = Undesirable Very - No
Desirable o A Undesirable  Comment

Respondent Codes 4 Personal Desirability
Architects - ABCDE -
Contractors - FGHIJ
Consumers - KLMNO
Energy Suppliers - PQRST
Governmental Officials - UVWXY
Financiers - vaXId
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Matrix 17. Interviewee Responses for the Action Statement: Design Solar Heating

and/or Cooling Systems with (Reasqnable Temperatures) and Variations

ABKQ
T
Very
Inportant
F CDEJ
» NPR
- Inportant
Importance GIM HLO
In the ‘
State of
New Mexico _
Neutral
s Unimportant
‘ Very
Unimportant
S
No
Comment
Very Desirable Neutral Undesirable Very No
‘Desirable : Undesirable Comment
Respondent Codes Personal Desirability
Architects - ABCDE
Contractors - FGHIJ
Consumers - KIMNO
Energy Suppliers - PQRST
Governmental Officials - UVWXY '

Financiers

- Va0dH
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Matrix 18. Interviewee Responses for the Action Statement: Implement Manpower
- Training Programs for Solar-Related Jobs :

GP Q
Very

Important

w x>
=< W

Important

Importance ‘
In the o w " ]J]CDU .
State of ' ' ' v :
New Mexico

Neutral

FT JRVX

Uninportant

Very
Unimportant

No
Comment

Very Desirable Neutral Undesirable Very = No.
Desirable : _ Undesirable Comment

Respondent Codes : Personal Desirability
Architects - ABCDE
Contractors - FGHIJ
Consumers - KIMNO
Energy Suppliers - PQRST
Governmental Officials - UVWXY
Financiers - vaXm
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Matrix 19. Interviewee' Résponses for the Action Statement: Develop Solar Heating and/
or Cooling Systems.Which do not Require Major Modifications in House

Construction
HBKN | . G
Very .
Important
I vaac
EHIJO
. Important
Importance : o ‘ -
In the : : _ - ‘|DFLM
State of
New Mexico
Neutral
Unimportant
Very
Unimportant
A
No
Comment
Very Desirable Neutral Undesirable Very - No
Desirable . Undesirable Comrent
Respondent Codes | _ Personal Desirability

.Architects - ABCDE
Contractors - FGHIJ

Consumers - KLMNO

Energy Suppliers - PQRST
Governmental Officials - UVWXY
Financiers - vagOaa
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‘Matrix 20. Interviewee Responses for the ActionAStatement: Change the Building
Codes to Accomodate Solar Heating -and/or Cooling Systems in Homes

Financiers

- veoad -

APQTU }| F G
Y :
Very
Inportant
IR CHJW B
- Important
Importance '
I he DEIRY
State of '
New Mexico .
Neutral
X
Unimportant
| Very
Unimportant
S
No
Comrent
Very Desirable Neutral Undesirable Very - No
Desirable - Undesirable Comment
Respondent Codes Personal Desirability:
Architects - ABCDE
Contractors - FGHIJ
Consumers - KILMNO
Energy Suppliers - PQRST
Governmental Officials - UVWXY
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Matrix 21. Interviewee Responses for the Action Statement: Erphasize that Solar |
' Heating and/or Cooling Systems are Socially Acceptable to New Mexicans

g
OwW

Very

- Important

e O
gl =21
NoNe!
0o
< =

- Important

Inportance : ’ :

In the ‘ lu
State of . '

New Mexico

=<
=

Neutral

Unimportant

' Ver_y
Unimportant

No
Coment

Very ' - No
Undesirable Coment

Very ‘Neutral Undesirable

Desirable
Desirable : '

Respondent Codes Personal Desirability

Architects - ABCDE

Contractors - FGHIJ

Consumers -~ KLMNO

Energy Suppliers - PQRST
Governmental Officials - UVWXY

Financiers

Vaddd
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Matrix 22. Interviewee Responses for the Action Statement: Emphasize the Pride
in Owning a Solar Heating. and/or Cooling System

N

HKN

Very
Important

BCDEO

* Important

Inmportance 1 G I AJL
In the ‘ ' S
State of
New Mexico
Neutral

Unimportant

Very_
Unimportant

No
Comment

.

Very Desirable Neutral Undesirable Very - No
Desirable ‘A Undesirable Comment

Respondent_Codes ' | Personal Desirability
Architects - ABCDE .
Contractors - FGHIJ
Consumers - KIMNO
Energy Suppliers - PQRST
Governmental Officials - UVWXY
Financiers -~ veDad
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Matrix 23. Interviewee Respohses for the Action Statement: Provide More Information
on Solar Energy .- : -

ABC abD
EGIK
LMNO
Important | WX
B I | IF RV
Y .
* Important
Importance - _’ v
In the _ T
State of
New Mexico
Neutral
U
Uninmportant
Very
Unimportant
No
Comment
Very Desirable Neutral Undesirable Very No
Desirable ‘ '~ Undesirable Comment
Respondent Codes o Personal Desirability

Architects - ABCDE
Contractors - FFHIJ

Consumers ~ KIMNO

Energy Suppliers - PQRST
Governmental Officials - UVWXY
Financiers - vg)a



APPENDIX F

QUESTIONNAIRE INSTRUMENTS



ssibility of an energy shortage to stimulate the use

solar heating and/or cooling systems as attractive as

bmption a critical factor in house design

and/or cooling units as available as conventional units

1 cost (payback period) of solar heating and/or cooling
n for conventional systems
ly for the use of solar heating and/or cooling systems

utility hookup charge for conventional and solar back-

ms with long-term dependability

r) warranties for solar heating andjor cooling systems
aditional heating and cooling systems are out-moded

g systems that require no backup systems

ng and/or cooling systems with reasonable tempera-
1s (110 degrees)

wer training programs for solar-related jobs

ing and/or cooling systems which do not require major

puse construction

1g codes to accommodate solar heating and/or cooling

lar heating and/or cooling systems are socially accept-
sans

ide in owning a solar heating andjor cooling system

rmation on solar energy
i

' Energy Questionnaire For Architects

tion statements which might influence the development of solar
bxico housing industry. Please read each action statement care-
one box on the left of the statement which best describes its
. Then place an “X” in one box on the right of the statement
st describes the importance of the action in New Mexico. By
¢ extent to which a given action will effect the development of
5 in New Mexico. Please make two X's for each action statement.

IMPORTANCE IN THE STATE OF NEW MEXICO

Very
Important

Important

Neutral

Very
Unimportant| Unimportant

No
Opinion

(A40}4

Ploaco rantinite on the bark cide




r Energy Questionnaire For Consumers

tion statements which might influence the development of solar
:xico housing industry. Please read each action statement care-
one box on the left of the statement which best describes its
. Then place an ‘X" in one box on the right of the statement
st describes the importance of the action in New Mexico. By
: extent to which a given action will effect the development of
1in New Mexico. Please make two X's for each action statement.

ssibility of an energy shortage to stimulate the use

!
i
Il
|
f
|
[stems to reduce pollution in New Mexico
3

| . . .
solar heating and/or cooling systems as attractive as

{mption a critical factor in house design

and/or cooling units as available as conventional units

\ cost (payback period) of solar heating and/or cooling
1 for conventional systems

ems with lower maintenance and repair costs than
stems

!y for the use of solar heating and/or cooling systems

juarantee mortgage loans for houses with solar heating
ems

utility hookup charge for conventional and solar back-

ns with long-term dependability

*) warranties for solar heating and/or cooling systems

iditional heating and cooling systems are out-moded

systems that require no backup systems

ng and/or cooling systems with reasonable tempera-
s (*+10 degrees)

ng and/or cooling systems which do not. i‘equire major
use construction

ar heating and/or cooling systems are socially accept-
ans

de in owning a solar heating and/or cooling system

mation on solar energy

IMPORTANCE IN THE STATE OF NEW MEXICO

Very
Important

Important

Neutral

Very
Unimportant] Unimportant

No
Opinion

Please continue on the back side
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I
Energy Questionnaire For Confractors

ion statements which might influence the development of solar

sibility of an energy shortage to stimulate the use

mption a critical factor in house design

and/or cooling units as available as conventional units

cost (payback period) of solar heating and/or cooling
for conventional systems

y for the use of solar heating and/or cooling systems

ems
utility hookup charge for conventional and solar back-

ns with long-term dependability

r) warranties for solar heating and/or cooling systems

ditional heating and cooling systems are out-moded

systems that require no backup systems

18 and/or cooling systems with reasonable tempera-’
s (110 degrees)

wer training programs for solar-related jobs

ng and/or cooling systems which do not require major
use construction

ar heating and/or cooling systems are socially accept-
ans

de in owning a solar heating andjor cooling system

‘mation on solar energy

xico housing industry. Please read each action statement care-
one box on the left of the statement which best describes its
Then place an *X’’ in one box on the right of the statement
&t describes the importance of the action in New Mexico. By
extent to which a given action will effect the development of
in New Mexico. Please make two X's for each action statement.

IMPORTANCE IN THE STATE OF NEW MEXICO

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

No
Opinion

uarantee mortgage loans for houses with solar heating -

g codes to accommodate solar heating and/or cooling -

¥0¢

Please continue on the back sidé



sibility of an energy shortage to stimulate the use

Imption a critical factor in house design

andjor cooling units as available as conventional units

cost (payback period) of solar heating and/or cooling
for conventional systems

ems with lower maintenance and repair costs than
stems

iy for the use of solar heating and/or cooling systems

utility hookup charge for cdnve_ntibnal and solar back-

ns with long-term dependability
r) warranties for solar heating and/or cooling systems
aditional heating and cooling systems are out-moded

; systems that require no backup systems

ng and/or cooling systems with reasonable tempera-
1s (* 10 degrees)

wer training programs for solar-related jobs

g codes to accommodate solar heating and/or cooling

ar heating and/or cooling systems are socially accept-
ans :

rmation on solar energy

nergy Questionnaire For Energy Suppliers

ion statements which might influence the development of solar
xico housing industry. Please read each action statement care-
one box on the left of the statement which best describes its
Then place an “X" in one box on the right of the statement
51 describes the importance of the action in New Mexico. By
extent to which a given action will effect the development of
in New Mexico. Please make two X's for each action statement.

IMPORTANCE IN THE STATE OF NEW MEXICO

Very
Important

Impbrtant

Neutral

Very
Unimportant| Unimportant

No
Opinion

€032

' Please continue on the back side




I ‘ L L > * .
or Energy Questionnoire For Financiers

i:tion statements which might influence the development of solar
exico housing industry. Please read each action statement care-
one box on the left of the statement which best describes its
. Then place an “X” in one box on the right of the statement
est describes the importance of the action in New Mexico. By
e extent to which a given action will effect the development of

s in New Mexico. Please make two X's for each action statement. IMPORTANCE IN THE STATE OF NEW MEXICO

Very Very . No
Important Important Neutral Unimportant{ Unimportant Opinion

h solar heating and/or cooling systems as attractive as

rm cost (payback period) of solar heating andjor cooling
an for conventional systems

stems with lower maintenance and repair costs than
systems

sidy for the use of solar heating and/or cooling systems

o guarantee mortgage loans for houses with solar heating
'stems

ne utility hookup charge for conventionial and solar back-

tems with long-term dependabiiity

ear) warranties for solar heating and/or cooling systems

traditional heating and cooling systems are out-moded

ng systems that require no backup systems

ating and/or cooling systems which do not require major
house construction

solar heating and/or cooling systems are socially accept-
ticans

formation on solar energy

902

Please continue on the back side




ystems to reduce pollution in New Mexico
3sibility of an energy shortage to stimulate the use

1 cost (payback period) of solar heating and/or cooling

n for conventional systems

1y for the use of solar heating and/or cooling systems

utility hookup charge for conventional and solar back-

ms with long-term dependability
r) warranties for solar heating and/or cooling systems
aditional heating and cooling systems are but-moded

7 systems that require no backup systems

wer training programs for solar-related jobs

g codes to accommodate solar heating and/or cooling

:ans

rmation on solar energy

rgy Questionnaire For Government Officials

ion statements which might influence the development of solar
xico housing industry. Please read each: action statement care-
pne box on the left of the statement which best describes its
Then place an “X" in one box on the right of the statement
st describes the importance of the action in New Mexico. By
"extent to which a given action will effect the development of
in New Mexico. Please make two X's for each action statement.

IMPORTANCE IN THE STATE OF ‘NE‘W MEXICO

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

No
Opinion

ar heating and/or cooling systems are socially accept- '

L0¢

Please continue on the back side




BACKSIDE PAGE OF ALL KEY-GROUP QUESTIONNAIRES

Please give us some information about yourself. Place an X in
the box beside the appropriate answer for each question.
Your sex:
0O male
0O female

. Your marital status:

. O never married

0O married

O divorced , N
.0 widowed

O separated

Your age:
O under 18 .
0 18 to 30 : )
O 31 to 49 :
50 to 74
0O 75 and over

Number of years of school you completed:
O 1 to 7 years elementary school
O completed elementary school
. DO 1to 3 years high school

. O completed high school
O 1 to 3 years college
0O completed college
O college graduate work

Your occupational classification:
0O professional, technical, and kindred workers (engineers, dentists, teachers,
etc.)
00 managers and administrators, except farm (sales managers, superintend-
ents, etc.)
O sales workers (salesmen)
O clerical and kindred workers (bookkeepers, secretaries, clerks, etc.)
0O craftsmen, foremen, and kindred workers (automobile mechanics, carpen-

& & Y
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APPENDIX G

QUESTIONNAIRE RESPONSE CARD AND COVER LETTER,
FOLLOW-UP LETTERS, AND QUESTIONNAIRE COVER LETTER
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QUESTIONNAIRE RESPONSE CARD

Y Postage
Will Be Paid {

BUSINESS REPLY ENVELOPE
First Class Permit No. 5 Sec. 34.9 P.L.&R. Silver City, New Mexico

Office of Economic, Sacial and Population Research
Western New Mexico University
Silver City, New Mexico 88061

" Please indicate your preference concerning participation in this im-
portant project by checking the appropriate box and indicating your name
and address.

O YES. I wish to participate; please send me the questionnaire.

O NO. I do not want to respond to a questionnaire. Please remove my
name from your mailing list.

NAME:

STREET:

CITY, STATE:

Z1P CODE:
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SILVER CITY, NEW MEXICO 88061 P OFFICE OF ECONOMIC SOCIAL AND POPU4LATIWON RESEARCH

QUESTIONNAIRE RESPONSE CARD COVER LETTER

March 2, 1976

Dear Respondent:

The Office of Economic, Social, and Population Research at Western New Mexico Univer-
sity was recently awarded a grant from the National Aeronautics and Space Administra-
tion to study the acceptability of solar heating and/or cooling systems in the New Mexico
housing industry.

‘Would you be willing to take approximately ten minutes of your time to éomplete a
very simple and brief questionnaire?

If your answer is “‘yes”, check the box on the enclosed preaddressed, stamped postcard
and place it in the mail. You will then receive a questionnaire within a few weeks.

y If your answer is “no”’, check that box on the enclosed preaddressed, stamped postcard
and place it in the mail. You will not receive a questionnaire nor any further cor-
respondence.

Cordially yours,

OFFICE OF ECONOMIC, SOCIAL, AND POPULATION RESEARCH

Craig R. Lundahl, Ph.D., Director

Enclosure
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SILVER CITY, NEw MEXICO 88061+ OFFICE. OF ECONOMIC, SOCIAL AND POPULATION RESEARCH .

FIRST  FOLLOW-UP LETTER

March 15, 1976

Dear Respondent:

We all get a lot of mail these days. So, it’s not surprising that a small request, such
as the one we sent you a couple weeks ago, could have been overlooked or misplaced.

To refresh your memory: we asked if you will be willing to take about ten minutes
of your time to complete a very important questionnaire regarding the feasibility of
using solar energy technology in New Mexico. We have enclosed a postage-paid card
so that you may indicate your willingness to participate or to have your name removed
from our mailing list.

We hope to hear from you in the very near future.

Cordially yours,

OFFICE OF ECONOMIC, SOCIAL, AND POPULATION RESEARCH

Craig R. Lundahl, Ph.D., Director

Enclosure
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SILVER CITY, NEW MEXICO 88061 . ‘ OFFICE OF ECONOMIC SOCIAL AND POPULATION RESEARCH

SECOND FOLLOW-UP LETTER

March 29, 1976

Dear Respondent:

We hate to keep writing you; but we have not heard from you about your willingness
to complete a ten-minute questionnaire regarding the feasibility of using solar energy
technology in New Mexico. At this time, we have heard from 80 percent of the people
we contacted. Sixty percent have agreed to help in our survey by completing a short
ten-minute questionnaire. The others have asked to have their names removed from
our mailing list.

We would like you to participate; but if you do not want to participate, we would also
like to know that. All you have to do is check the appropriate box and supply your
name on the enclosed postage-paid card.

We would appreciate you giving attention to this matter.

Cordially yours,

OFFICE OF ECONOMIC, SOCIAL, AND POPULATION RESEARCH

Craig R. Lundahl, Ph.D., Director

Enclosure
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WESTERN NEW MEXICO UNIVERSITY

e i ang ey e e et T

"OFFICE OF ECONOMIC, SOCIAL AND POPULATION

RESEARCH

QUESTIONNAIRE COVER LETTER

Dear Respondent:

Enclosed is the questionnaire which you agreed to complete concerning
attitudes toward solar heating and cooling systems.

The items to which you will respond are stated in terms of particular
actions which might be necessary for the widespread use of solar
heating and cooling systems. For each action statement, indicate
your personal preference by placing an X in the square on the left-
hand side scale which best indicates your personal viewpoint. On the
right-hand scale, make another X to indicate the importance of the
action from a statewide viewpoint.

When you have completed the questionnaire, please double—check to
be sure that you have placed an X on both the left- and right-hand
scales for each action statement. Then insert the questionnaire in
the preaddressed and stamped envelope and place it in the mail.
Cordially yours,

THE .OFFICE OF ECONOMIC, SOCIAL, AND POPULATION RESEARCH

Craig R. Lundahl, Ph.D., Director

Enclosures



APPENDIX H

QUESTIONNAIRE ACTION STATEMENTS' ARITHMETIC MEANS,
STANDARD DEVIATIONS, NUMBER OF VALUED RESPONSES, AND
_MODES BY STATEWIDE IMPCRTANCE AND PERSONAL DESIRABILITY,
AND STATEWIDE IMPORTANCE-~PERSONAL DESIRABILITY COMPOSITE SCORES
FOR KEY GROUPS



Questionnaire Action Statements' Arithmetic Means, Standard Deviations, Number of Valued Responses, and
Modes by Statewide Importance, and Statewide Importance-Personal Desirability Composite Scores for
Architects ‘ ' ' : '

Questionnaire S
Action Arithmetic Standard Number of Composite
Statement Mean Deviation Valued Responses Mode Score

Use solar energy systems to reduce pbllution
in New Mexico ' - - - : - L -

Emphasize the possibility of an energy
shortage to stimulate the use of solar
energy 3.978 .953 21 .4 4.062

Make houses with solar heating and/or
cooling systems as attractive as nonsolar v , .
houses . 4.516 .673 91 5 4,3635

Make energy consumption a critical factor : ,
in house design 4,582 .668 91 5 4.5330

Make solar heating and/or cooling units ' ,
as available as conventional units 4.560 .618 91 5 4.,4835

Make the long-term cost (payback period)
of solar heating and/or cooling systems
_lower than for conventional systems 4.103 .963 - 91 4 4.0853

Develop solar systems with lower mainte-
nance and repair costs than for _
conventional systems - - - - - -

Award a tax subsidy for the uée of.solar _
heating and/or cooling systems in houses 3.652 1.280 : 91 5 3.708

Establish a fund to guarantee mortgage
loans for houses with solar heating
and/or cooling systems : - - - - . -

912



Questionnaire Action Statements' Arithmetic'Means, Standard Deviations, Number of Valued Responses, and
Modes by Statewide Importance, and Statewide Importance-Personal Desirability Composite Scores for
Architects (continued)

- Questionnaire

Action Arithmetic  Standard Number of Comp031te
Statement ‘ Mean _Deviation Valued Responses Mode Score

Establish the same utility hookup charge _ :
for conventional and solar backup ‘systems 3.541 1.053 21 .. 4 3.5845

Design solar systems with long-term : ‘
dependability - . 4,692 . .464 91 : 5 4.6150

Issue strong warranties for solar heating '
and/or cooling systems A - 4.068 .992 91 4 4.0285

Emphasize that traditional heating and
cooling systems are outmoded 2.790 1.140 91 2 2.8155

Make solar heating systems that require
no backup systems 3.978 1.005 91 4 3.6830

Design solar heating and/or cooling
systems with reasonable temperatures ' : -
and variations 4.000 - .807 91 4 3.6085

Implement manpower training programs | ‘ S .
for solar-related jobs 3.512 1.166 91 4 3.4885
Develop solar heating and/or cooling

systems which do not require major _

modifications in house construction 4.239 .897 91 4 4.,2110

Change the building codes to accommo-
date solar heating and/or cooling ‘
systems in homes ' 4.506 .761 .91 5 4.3000

Emphasize that solar heating and/or
cooling systéms are socially. accept- :
able to New Mexicans 3.678 1.215 91 . 5 3.6415 -

L2



Questionnaire ActiOn Statements' Arithmetic Means, Standard Deviations, Number of Valued Responses, and
Modes by Statewide Importance, and Statewide Importance-Personal Desirability Composite Scores:- for
Architects (continued)

Questionnaire :
Action Arithmetic Standard Number of Composite
Statement , Mean Deviation Valued Responses Mode Score
Emphasize the pride in owning a solar .
heating and/or cooling system s : - 3.375 1.187 921 _ 3 3.3885

Provide more information on solar energy 4.629 .551 91 : 5 4.6345

812



Questionnaire Action Statements' Arithmetic Means; Standard Deviations, Ngmper:of,Valued Responses, and
Modes by Personal Desirability, and Statewide Importance-Personal Desirability Composite Scores for

Architects
' Questionnaire
Action
Statement

Arithmetic

Mean

Use solar energy systems to reduce poilution'.

in New Mexico

Emphasize the possibility of an energy
shortage to stimulate the use of solar
energy '

Make houses with solar heating and/or
cooling systems as attractive as nonsolar
houses

Make energy consumption a critical factor
in house design _ . ,

Make solar heating and/or cooling units
as available as conventional units

Make the long-term cost (payback period)
of solar heating and/or cooling systems
lower than for conventional systems

Develop solar systems with lower mainte-
nance and repair costs than for
conventional systems :

Award a tax subsidy for the use of solar
heating and/or cooling systems in houses

Establish a fund to guarantee mortgage
loans for houses with solar heating
and/or cooling systems .

4.146 -

4.211

4.484

4.407

4.068

3.764

Standard .
Deviation

Number of
Valued Responses

.924

.814 -

.751

.789 -

.907

1.252

- 91

91

91

91

91

Composite

Score.

4.0620

4.3635

4.5330

' 4,4835

4.0855

3.7080
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‘Questionnaire Action Statements' Arlthmetlc Means,

Standard Deviations,

Number of Valued Responses, and

Modes by Personal Desirability, and Statewide Importance—Personal D931rab111ty Compos1te Scores for

Architects (continued)

Questionnaire
Action
Statement

Establish the same utility hookup charge
for conventional and solar backup systems

Design solar systems with long-term
dependability

Issue strong warranties for solar heating
and/or cooling systems

Emphasize that traditional heating and
cooling systems are outmoded . :

Make solar heatlng systems that require
no backup systems

Design solar heating and/or cooling 3
systems with reasonable temperatures
and variations

Implement manpower training programs
for solar-related jobs

- Develop solar heating and/or cooling
systems which do not require major '
modifications in house construction
Change the building codes to accommo-
date solar heating and/or cooling
systems in homes

Emphasize that solar heating and/or
cooling systems are socially accept-
able to New Mexicans

‘Arithmetic

Mean

1 3.628

 4.538

3.989.

2.841

3.388

3.217

' 3.465
© 4.183 -
4.094

3.605

Number of

Standard _ Composite.
~Deviation Valued Responses Mode = Score
1.085 91 4 3.5845
.602 91 5 _ 4.6150
.977 91 4  4.0285
1.144 91 3 2.8155
.994 91 4 3.6830
.881 91 4 . 3.6085
1.271 91 4 3.4885
.927 91 4  4.2110
.861 91 5 - 4.3000
1.304 91 5 3.6415

0g¢



Questlonnalre‘Action Statements' Arithmetic Meané Standard Deviations, Number of Valued ResponSes and

Modes by Personal Desirability, and Statewide Importance—Personal De81rab111ty Composite Scores for
Architects (continued)

)

Questionnaire : ’
Action Arithmetic  Standard Number of Composite
Statement Mean Deviation Valued Responses  Mode . Score
Emphasize the pride in owning a solar
heating and/or cooling system 3.402 1.316 - 91 : - b 3.3885
Provide more information on solar energy 4.640 ".569 . 91 ) 4,6345

-12¢



Questlonnalre Action Statements' Arithmetic: Means,

Standard Deviations,

Number of Valued Responses

. Modes by Statewide Importance, and Statewide Importance—Personal De31rab111ty Compos1te Scores for

Consumers

Questionnaire
' Action
Statement

Use solar energy systems to\reduce pollution
in New Mexico 4

Emphasize the possibility of an energy
shortage to stimulate the use of solar
energy

Make houses with solar heating and/or
coollng systems as attractive as nonsolar
houses

Make energy consumption a critical factor
in house design

Make solar heating and/or cooling units
as available as conventional units

Make the long-term cost (payback period)
of solar heating and/or cooling systems
lower than for conventional systems

Develop solar systems with lower mainte-
nance and repair costs than for
conventional systems

Award a tax subsidy for the use of solar
heating and/or cooling systems in houses

Establish a fund to guarantee mortgage
loans for houses with solar heatlng
and/or cooling systems

Arithmetic
Mean

1 4.390

4.203

4.350

4.525

. 4.550

4.241

4.533

3.621

3.596

and

Standard ‘Number of , ‘Composite
Deviation Valued Responses Mode Score -,
.695 60 -5 4,2640
961 60 5 4.2115
685 60 4 4.2750
.653 60 5 4.,4745
649 " 60 5 . 4.4835
.904 60 5 4.2755
.676 60‘ 5 4.5165
1.226 60 4,5 - 3.7315
1.178 60 4 3.6050 E
) DN



Questionnaire Action Statements' Arithmetic Means,

Number of Valued Responses;,

Modes by Statewide Importance, and Statewide Importance-Personal Desirability Composite Scores for

Consumers (continued)

Questionnaire
Action
Statement

Establish the same utility hookup charge
for conventional and solar backup systems

Design solar systems with long-term
dependability

Issue strong warranties for solar heating
and/or cooling systems

Emphasize that traditional heating and
coollng systems are outmoded

Make solar heating systems that require
no backup systems

Design solar heating and/or cooling
systems with reasonable temperatures
and variations

Implement manpower training programs
for solar-related jobs

- Develop solar heating and/or cooling
systems which do not require major
modifications in house construction

Change the building codes to accommo-
date solar heating and/or cooling
systems in homes

Emphasize that solar heating and/or
cooling systems are socially accept-
able to New Mexicans

Arithmetic
Mean

© 3.807
4.783
4.424
3.148

4.208

4.373

- 4.383

4,020

Standard Deviations, and
Standard Number of Composite
Deviation Valued Responses Mode . Score
1.060 60 4 3.7965
.454 60 5 4.8000
74T 60 5 4.3845
1.123 60 3 3.2440
1.026 60 5 4.1405
.554 60 4 4.3245
.783 60 5 4.4080
N
]
. . w
.883 60 4 3.9545



Questionnaire Action Statements' Arithmetic Means,. Standard Deviations, Number of Valued Responses, and

Modes by Statewide Importance, and Statewide Importance-Personal Desirability Composite Scores for
Consumers (continued) : : N '

Questionnaire . ' ' :
Action Arithmetic  Standard Number of Composite
Statement ' ~ Mean Deviation Valued Responses Mode . Score
Emphasize the pride in owning a solar
heating and/or cooling system : - 3.764 .922 60 . 3 3.6925
Provide more information on solar energy 4,833 . .418 _ - 60 S 4.7915

322



_Questionnaire Action Statements' Arithmetic Means, Standard Deviations, Number of Valued Responses, and

Modes by Personal Desirability, and Statewide Importance-Personal Desirability Composite Scores for
Consumers '

~ Questionnaire .
Action Arithmetic Standard ~Number of Composite
Statement Mean Deviation Valued Responses Mode Score

!

Use solar energy systems to}reduce pollution : ' '
in New Mexico . 4.138 .981 _ 60 5 4.2640

Emphasize the possibility of an energy
shortage to stimulate the use of solar }
energy | _ 4.220 .832 » 60 4. 4.2115

Make houses with solar heating and/or

cooling systems as attractive as nonsolar , .

houses ’ 4,200 .798 60 4 - 4.2750
Make energy conshmption a critical factor . o ‘. ‘ :

in house design . 4,424 C L6795 60 , 5 4.4745

Make solar heating and/or cooling units A o : ' S 4
as available as conventional units S 4.417 : .696 ... -.60 . .5 4.4835

Make the'long—term cost (payback period)
of solar heating and/or cooling systems - ' - . ‘ S
lower than for conventional systems ' 4.310 . 730 - 60 4 4.2755

Develop solar systems with lower mainte-
nance and repair costs than for : o T g ' - L ‘ :
conventional systems ‘ ' 4.500 - .651 S 604 ‘ 5 | _ 4.5165

Award a tax subsidy for the use of solar

heating and/or cooling systems in houses 3.842 . 1.099 . | '}”  6o . 5 .' 3.7315

Establish a fund to guarantee mortgage
" loans for houses with solar heating . .
and/or cooling systems “ : : 3.614 1.146 . 60 | 4 3.6050

G379



Questionnaire Action Statements' Arlthmetlc Means,

‘Standard Deviations,

Number of Valued Responses,

Modes by Personal Desirability, and Statewide Importance—Personal De31rab111ty Composite Scores for

‘Consumers (contlnued)

Questionnaire
Action:
Statement

" Establish the same utility hookup charge
for conventional and solar backup systems

Design solar systems with long-term
- dependability

Issue strong warranties for solar heating
and/or cooling systems

Emphasize that traditional heatlng and
cooling systems are outmoded '

Make solar heating systems that requlre
no backup systems

Design solar heating and/or cooling
systems with .reasonable temperatures
and variations

Implement manpower training programs
for solar-related jobs

Develop solar heating and/or cooling
systems which do not require major
modifications in house construction

Change the building codes to accommo-
date solar heating and/or cooling
systems in homes

Emphasize that solar heating and/or
cooling systems are socially accept-
able to New Mexicans

f

i
!
/

Arithmetic
Mean -

3.786

4.817. .

. 4.345

3.340

4.073

4.276

4.433 .

3.889

Standard

'Number of

“Deviation Valued Responses Mode.

1.057 60 4
.390 60 5
.739 60 5

1.055 60 3,4
997 60 4
.586 . 80 4
767 60 5

1.110 60 4

3.7965

4.,8000

3.2440

4.1405

Composite
. Score

,/‘

4.3845"

and

4.3245

4.4080

3.9545

9¢e



Questionnaire Action Statements' Arithmetic: Means .Standard Deviations, Number of Valued Responses, and
Modes by Personal Desirability, and Statewide Importance—Personal De31rab111ty Composite Scores for
Consumers (continued) : :

~ Questionnaire , : , : ,
Action Arithmetic  Standard Number of ‘ Composite
Statement : . Mean Deviation Valued Responses Mode . Score
Emphasize the pride in owning a solar , :
heating and/or cooling system ~ ~73.621 1.137 60 . 5 3.6925
Provide more information on solar energy - 4.750 . .571 - 60 : 5 4.7915

228
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Questionnaire Action Statements' Arithmetic Means, StandardzDeviatiogs, ﬂumber of Va;ued Responses, and
Modes by Statewide Importance and Statewide Importance—Personal Desirability Composite Scores for
Contractors '

Questionnaire ‘
Action : Arithmetic Standard Number of Composite
Statement Mean Deviation Valued Responses Mode Score -,

Use solar energy systems to reduce pollutlon : - _
in New Mexico . _ - - L '

Emphasize the possibility of an energy

shortage to stimulate the use of solar ' ' 5 4.0038
energy " ' _ | 3.815 1.360 | 27 , |

Make houses with solar heating and/or
cooling systems as attractive as nonsolar
houses

Make ener consumption a critical factor o : ' ' ' ' ‘
in house ggsign P ‘ ' 4.411 .643 27 5 4.4275

Make solar heating and/or cooling units o 5 - 4.4650
as available as conventional units . 4.411 _ -580 27 o

Make the long-term cost. (payback period) :
of solar heating and/or cooling systems : 27 5 ‘. 3.7935
lower than for conventional systems 3.741 1.196
Develop solar systems with lower mainte-
nance and repair costs than for
conventional systems

Award a tax subsidy for the use of solar - ; 27 5 ' 3.2300
heating and/or cooling systems in houses .- 3.037 1.675 ‘ )

Establish a fund to guarantee mortgage _ ,
loans for houses with solar heatlng ' - : : - 3.2590
and/or cooling systems , . 3.074 1.466 27 3 .

8¢¢



Questionnaire Action Statements' Arithmetic Means,

Standard Deviations, Number of Valued Responses,

Modes by Statewide Importance, and Statewide Importance-Personal Desirability Composite Scores for

Contractors (continued)

Questionnaire
Action
Statement

Establish the same utility hookup charge:
for conventional and solar backup systems

Des1gn solar systems with long- term
dependability

Issue strong warranties for solar heating
and/or cooling systems

Ebphasize that traditional heating and
cooling systems are outmoded

Make. solar heating systems that requlre
no backup systems

Design solar heating and/or cooling
systems with reasonable temperatures
and variations :

Implement manpower training programs
for solar-related jobs

" Develop solar heating and/or cooling
systems which do not require major
modifications in house construction

Change the building codes to accommo-
date solar heating and/or cooling
systems in homes

- Emphasize that solar heating and/or
cooling systems are socially accept-
able to New Mexicans

Arithmetic
Mean

3.841
4.815
4.410
2.968

4.432

4.208

3.778

4.667

4.444

4.000

. 849

Standard ~ Number of Composite.
~Deviation Valued Responses Mode = Score
1.214 27 4 3.8435
.396 27 5 4.7410
.821 27 5 4.3395
1.126 27 3 3.0030
.647 27 5 4.4325
.658 27 v} 4.2080
1.191 27 4 3.8890
.620 27 5 4.6115
751 .27 5 4.5185
27 3,5 3.9230

and

62¢



Questionnaire Action Statements' Arithmetic Means, Standard_Deviations, Number of Valued Responses, and
Modes by Statewide Importance, and Statewide Importance-Personal Desirability Composite Scorés for
Contractors (continued) - . . .

Questionnaire. _
Action - Arithmetic  Standard - Number of Composite
Statement . : . Mean Deviation Valued Responses Mode . Score
Emphasize the pride in owning a solar
heating and/or cooling system = 3.761 .970 27 . 3 3.7265
Provide more information on solar energy 4.630 -629 27 .o 4.6485

0£2



.- -t

Questlonnalre Action Statements' Arlthmetlc Means

Standard Deviations,

Modes by Personal De51rab111ty, and Statew1de Importance—Personal De51rab111ty Composite Scores for

Contractors

Questionnaire
Action
Statement

Use solar energy systems to reduce pollutlon
in New Mexico

Emphasize the possibility of an energy
shortage to stimulate the use of solar
energy '

Make houses with solar heating and/or
cooling systems as attractive as nonsolar
houses

Make energy consdmption a critical factor
in house design

Make solar heating and/or cooling units
as available as conventional units

Make the long-term cost (payback period)
of solar heating and/or cooling systems
-Jower than for conventional systems

Develop solar systems with lower mainte-
nance and repair costs than for
conventional systems

Award a tax subsidy for the use of solar
heating and/or cooling systems in houses

Establish a ‘fund to guarantee mortgage
Jloans for houses with solar heatlng
and/or cooling systems

Arithmetic
Mean

4.192

4;444

- 4.519

- 3.846

3.423

3.444

Number of Valued Responses, and

Standard Number of Composite
Deviation Valued Responses Mode Score -
.801 27 . 4 4.0035
.681 27 5 - 4.4275
.580 27 5 4.4650
'1.084 27 - 5 3.7935
1.447 27 5 3.2300
1.311 27 3.2590

. 3,4,5

T1€2



Questionnaire Action Statements' Arithmetic Means,

Standard Deviations, Number of Valued Responses,

Modes by Personal De31rab111ty, and Statewide Importance—Personal Desirability Composite Scores for

Contractors (continued)

Questionnaire
Action
Statement

‘Establish the same utility hookup charge
for conventional and solar backup systems

Design solar systems with long-term
dependability '

Issue strong warranties for solar heating
and/or cooling systems

Emphasize that traditional heating and
cooling systems are outmoded

Make solar heating systems that requlre
no backup systems

Design solar heating and/or cooling
systems with reasonable temperatures
and variations

Implement manpower training programs
for solar-related jobs

Develop solar heating and/or cooling
systems which do not require major
modlflcatlons in house construction

Change the bulldlng codes to accommo-
date solar heating and/or cooling
systems in homes

Emphasize that solar heating and/or
cooling systems are socially accept-
able to New Mexicans

Arithmetic
Mean -

3.846
4.667
4.269
3.038

4.333

4.208 .

4.000
4.556
4.593

3.846

\

Standard Number of
~Deviation Valued Responses Mode
1.008 27 4
.679 27 5
.874 27 5
.916 27 2
.734 27 5
.721 27 4
1.131 27 5.
.801 20 5
.636 27 5
1.084 27 5

Composite

3.8435
4.7410
4.33905
3.0030

4.4325

'4.2080

3.8890
4.6115

4.5185

3.9230°

and

(454



Questionnaire Action Statements' Arithmetic Means Standard Dev1at10ns Number of Valued Responses and
Modes by Personal Desirability, and Statewide Importance—Personal De51rab111ty Composite Scores for
Contractors (continued)

i

Questionnaire ) _

Action Arithmetic  Standard Number of - Composite
Statement ~ Mean Deviation Valued Responses Mode . Score

Emphasize the pride in owning a solar ‘ A ) . B
heating and/or cooling system » - 3.692 1.158 27 . S 3.7265
Provide more information on solar energy 4.667 .555 27 5 . 4.6485

-

£€2 '
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Questlonnalre Action Statements' Arithmetic Means, Standard Deviations, Number of Valued Responses, and
Modes by Statewide Importance, and Statewide Importance—Personal Des1rab111ty Compos1te Scores for
Energy Suppliers

Questionnaire , .
Action Arithmetic Standard Number of Composite
Statement ' Mean Deviation Valued Responses Mode Score

Use solar energy systems to reduce pollution
in New Mexico - - : - T B

Emphasize the possibility of an énergy
shortage to stimulate the use of solar o . _ . ,
energy . 3.615 § 1.206 41 4’_ 3.6365

Make houses with solar heating and/or
cooling systems as attractive as nonsolar _ :
houses : T - .

Make energy consumption a critical factor B : o L : 4.5625
in house design 4.625- 740 a1 s 4.56

Make solar heating and/or cooling units . '
as available as conventional units : . 4.300 c.723 41 . 4 4.2500

Make the long-term cost (payback period)
of solar heating and/or cooling systems

lower than for conventional systems 4 3.846 - 875 ' ' 41 4 3.8845
Develop solar systems with lower mainte- v

nance and repair costs than for ' : , - 0005
conventional systems ' . 4.051 . 1'050 : 41. 4 -4
Award a tax subsidy for the use of solar :

heating and/or cooling systems in houses 2.692 - 1.280 ' ) 41 2 2.8460

Establish a fund to guarantee mortgage
loans for houses with. solar heatlng _ :
and/or cooling systems : - - . -

1244



Questionnaire Action Statements' Arlthmetic Means

Standard Dev1at10ns

Number of Valued Responses ~and

Modes by Statewide Importance, and Statew1de Importance-—Personal De31rab111ty Composite Scores for

Energy Suppliers (continued)

Questionnaire
Action
Statement

Establish the same utility hookup‘charge
for conventional and solar backup systems

Design solar systems with long-term
dependability '

Issue strong warranties for solar heating
and/or cooling systems

Emphasize that traditional heating and
cooling systems are outmoded

Make solar heating systems that requlre
no backup systems

Design solar heating and/or cooling
systems with 'reasonable temperatures
and variations ;

Implement manpower training programs
for solar-related jobs

Develop solar heating and/or cooling
systems which do not require major
mod;fleatlons in house construction

Change the vbuilding codes to accommo-
date solar heating and/or cooling
systems in homes

Emphasize that solar heating and/or
cooling systems are socially accept-
able to New Mexicans

Arithmetic
Mean

- 3.175 -
4,732
4,487
2.711

3.763

4.184

3.692

4.231

3.889

Standard. Number of
~Deviation Valued Responses Mode
1.174 41 3
. 449 a1 5
.644 41 5
1.088 41 2,3
1.324 41 5
.652 41 4
1.217 41 4
- - -
.959 41 5
.785 41 4

Composite

. Score

3;2415,
4.6830
'4.3975/
2.6530

'3.7465

4.1175

3.7050

4.2180

3.8905

GEC



Questionnaire Action Statements' Arithmetic Meénsd_Standard'Deviations, Number of Valued Responses, and

Modes by Statewide Importance, and Statewide Importance-Personal Desirability Composite Scores for.
Energy Suppliers (continued) . ‘ x

Questionnaire

Action Arithmetic  Standard . Number of Composite
Statement ~ Mean Deviation Valued Responses ‘ Mode . Score
Emphasize the pride in owning a solar
heating and/or cooling system - - . - - ‘-
Provide more information on solar energy 4.610 .542 ’ a1 5 4.6345

983



Questlonnalre Action Statements' Arithmetic Means Standard Deviations, Number of Valued Responses, and
Modes by Personal Desirability, and Statewide Importance—Personal De31rab111ty Composite Scores for
Energy Suppllers

Questionnaire . ' _ ‘ ‘ .
Action Arithmetic Standard ‘Number of Composite
Statement Mean Deviation Valued Responses Mode Score -

Use solar energy systems to' reduce pollution v /
in New Mexico . - - ‘ - - 4 -

Emphasize the possibility of an energy

shortage to stimulate the use of solar ' o : .
energy ' ' 3.658 1.122. - - 41 .- - 4 3.6365

Make houses with solar heating and/or
cooling systems as attractive as nonsolar
houses . ‘ : - -

Make ener consumption a critical factor - i o S o

in house ggsign P - 4,500 .816 41 R - 5 4,5625
Make solar heating and/or cooling units 4 ' ‘ o ' o .

as available as conventional units 4{200 , . 758 : 41 o 4 4.2500
Make the long-term cost (payback period)

of solar heating and/or cooling systems - ’ S : o Coe

lower than for conventional systems ‘ ... 3.923 - .957 : . 41 . 4 3.8845

Develop solar systems with lower malnte-‘ , , . .
nance and repair costs than for _ , : : o o . :
conventional systems _ _ 3.950 1.085 C 41_ . 4 ~4'000$
Award a tax subsidy for the use of solar . . o :

heating and/or cooling systems in houses 3.000 . 1.433" - 4l 2 2.8460
Establish a fund to guarantee mortgage

loans for houses with solar heatlng ,

and/or cooling systems - -

LEZ



Questlonnalre Action Statements' Arithmetic Means,

Standafd Deviatiéns,

Number of:-Valued Reésponses,

Modes by Personal Desirability,: and Statew1de Importance—Personal De51rab111ty Compos1te Scores for

Energy Suppliers (continued)

Questionnaire
Action
Statement

Establish the same utility hookup charge

for conventional and solar backup systems

Design solar systems w1th long- term
dependability

Issue strong warranties for solar heating
and/or cooling systems

Emphasize that traditional heating and
cooling systems are outmoded

Make solar heating systems that requlre
no backup systems

Design solar heating and/or cooling
systems with reasonable temperatures
~and variations

Implement manpower training programs
for solar-related jobs

- Develop solar heating and/or cooling
systems which do not require major
modlflcatlons in house construction

Change the building codes to accommo-
date solar heating and/or cooling
systems in homes

Emphasize that solar heating and/or
cooling systems are socially accept-
able to New Mexicans

_Arithmetic

Mean

,v3;3os
4.634
4.308
2.595

3.730

4.051

3.718

4.205

3.892 -

Standard

) ) Number of
~Deviation Valued Responses Mode
1.030 41 3

.536 41 5
.800 41 4
1.092 41 2

©1.194 41 4
. 759 41 4
1.255 41 4
- { -
1.005 41 5
1.075 41

Composite.

~ Score

3.2415

4.6830

 4.3975

' 2.6530

3.7465

4.1175

3:7050

4.2180

3.8905

vand

- 8€¢ -



Questionnaire Action Statements' Arithmetic Means, Standard Deviations,.Number of Valued Responses, and

Modes by Personal Desirability, and Statewide Importance-Personal Desirability Composite Scores for
Energy Suppliers (continued) : : \ »

Questionnaire :
Action Arithmetic Standard Number of Composite
- Statement o ~ Mean Deviation Valued Responses Mode . Score

Emphasize the pride in owning a solar . : .
heating and/or coollng system ‘ . - Co- - L - -

Provide more information on solar energy 4.659 .530 41 -5 4.6345

"6E3



Questionnaire Action Statements' Arithmetic Means Standard Dev1ations Number of-Valued Responses,and
-~ Modes by Statewide Importance, and Statewide Importance—Personal Des1rab111ty ‘Composite Scores for
Financiers

Questionnaire
Action Arithmetic  Standard Number of" Composite
Statement Mean Deviation Valued Responses Mode Score

Use solar energy systems to reduce pollution
in New Mexico ; - -

Emphasize the p0551b111ty of an energy
- shortage to stimulate the use of solar _ _
energy - _ A LT , -

Make houses with solar heating and/or ,
cooling systems as attractive as nonsolar 4 476 . 552 , “ 43 - 5.  4.3195
houses ’ , : S

Make energy consumption a critical factof
in house design

Make solar heating and/or cooling units
as available as conventional units

Make the long-term cost (payback.peridd)

of solar heating and/or cooling systems 4 3.7320
lower than for conventional systems ’ 3.725 1’132‘ 43

Develop solar systems with lower mainte- : ‘ .
"'nance and repair costs than for . o 43 4 - 4.1890
conventional systems 4.238 692 ‘ _ '
Awarg a tax subsidy.for the use.of solar 3.128 1_559. ° 43 1,5, 3.3380
heating and/or cooling systems in houses_ : . ‘ . .

Establish a fund to guarantee mortgage
loans for houses with solar heatlng

| | 4 2 2.8135
and/or COOllng systems : 2.675 1.403 3

)24



Questionnaire Action Statements' Arithmetic .Means,. Standard Deviations,ﬁNumber,of~Va}ued-Resanses,and
Modes by Statewide Importance,.and Statewide. Importance-Personal Desirability. Composite Scores for
Financiers (continued) : v

Questionnaire o
Action Arithmetic Standard Number of : Composite
Statement ' Mean “Deviation Valued Responses Mode  Score:-

Establish the same utility hookup cherge : . 4
for conventional and solar backup systems - 3.800 v .868 o483 5 4 3.8030

Design solar systems with long-term

~ dependability | I - 4me 457 43 . 5 4.6710

Issue strong warranties for solaf heating ' o S O'f
and/or cooling systems 4.286 . .673 43 o 4 4.271
Emphasize that traditional heating and o : ’ o - .
cooling systems are outmoded o o 2.949 - 1.123 | 43 3 279380

Make solar heating systems that require , ' ' o ' ' . o a
no backup svstemsg }y} ' q - - 3.878 . . 1.020 - . 43 - .. 4. ©3.8440

Design solar heating ahd/or cooling
systems with reasonable temperatures
and variations

Implement manpower tralnlng programs
for solar-related jobs

- Develop solar heating and/or cooling
systems which do not require major : o ~ - , v
modifications in house construction 4.405 665 . 43 . S5 4.3190

Change the building codes to accommo-
date solar heating and/or cooling
systems in homes ' - : -

Emphasize that solar heatlng and/or
cooling systems are socially accept—

able to New Mexicans 3.795 "1.005 43 . .4 3.8485

1§44



Questionnaire Action Statementsi Arithmetic Means, Standard Deviations, Number of Valued ResponSes; and

Modes by Statewide Importance,
Financiers (continued)

Questionnaire
Action _
Statement

Emphasize the pride in owning a solar
heating and/or cooling system '

Provide more information on solar energy

Arithmetic
Mean

4.595

. and Statewide Importance-Personal Desirability Composite Scores for

Standard Number of _ Compdsite
Deviation - Valued Responses Mode . Score
544 43 5 4.6070

Zve



; Questlonnalre Actlon Statements' Arithmetic Means, Standard Dev1at16ns Number of Valued Responses, and
i Modes by Personal Desirability, .and Statewide Importance-Personal De51rab111ty Composite Scores for -
{ Financiers

Questionnaire A o o o : : .
Action : Arithmetic Standard = - Number of Composite
Statement o S Mean Deviation Valued Responses Mode Score

Use solar energy systems to reduce pollution
in New Mexico : = B

Emphasize the possibility of an energy
shortage to stimulate the use of solar
.energy » . _ T

Make houses with solar heating and/or . _ o o

cooling systems as attractive as nonsolar 4.163 871 . 43 . 4 . 4.3195
houses : : : : R : :

Make energy consumption a critical factor - - E _ : _
in house design T T _ :

Make solar heating and/or’cooling,units

as available as conventional units - - - B

Make the long-~term cost (payback period) . . , ' _

of solar heating and/o? cooling systems 3 738" 1 1.149 ' 43 4-  3.7320
lower than for conventional systems : : _
Develop solar systems with lower mainte-

nance and repair costs than for o L A - : 4 4.1890
conventional systems _ - _ 4.140 .804 | 43. o

Award a tax subsidy for'the use of solar j o ‘ , 43 | - 4 3.3380
heating and/or cooling systems in houses. 3.548 : 1f418 ' o o g

Establish a fund to guarantee mortgage . : _ C _ ‘
loans for houses with solar heatlng ‘ 2.952 1.464 ‘43' | 1,2,5 2.8135

and/or cooling systems

eve



Questionnaire Action Statements' Arithmetic Means, Standard Dev1at10ns Number of- Valued Responses, and
Modes by Personal Desirability, and Statewide Importance—Personal De51rab111ty Composite Scores for
Financiers (continued) ;

Questionnaire . ) : o _
Action ' Arithmetic  Standard = Number of Composite
Statement . Mean =  Deviation Valued Responses Mode = Score

Establish the same utility hookup charge
for conventional and solar backup systems . 3.806 .951 43 . 4 ,3°8030

Des1gn solar systems with long-term o . :

dependability ' - 4.628 .578 . 43 5 4.6710
Issue strong warranties for solar heating o \ f : ' A
and/or- coollng systems - 4,256 . .693 43 | ) 4 4.2710

Emphasize that traditional heating and ' ,
cooling systems are outmoded 2.927 ©1.170 43 -3 2.9380

Make 'solar heating systems that requlre . :
no backup systems ' 3.810 ;0 .,943 _ 43 4. ' 3.8440

Design solar heating and/or cooling
systems with reasonable temperatures ; .
and variations : - - ST - -

" Implement manpower training programs _ - :
for solar-related jobs - T

" Develop solar heating and/or cooling | —_— . . S ‘ -, A _
systems which do not require major : ‘ " ‘ - , : e : 9
modifications in house construction 4.233 ' '895" : Q?. _ o 5 4'3; Ov

Change the building codes to accommo-

date solar heating and/or cooling

systems in homes

Emphasize that solar heating and/or

cooling systems are socially accept- _ - : ' B ' .
able to New Mexicans : 3.902 1.136 43 5 3.8485

17444



Questionnaire Action Statements' Arithmetic Means, Standard Deviations, Number of Valued Responses, and
‘Modes by Personal Desirability,; and Statew1de Importance-Personal De51rab111ty Composite Scores for
Financiers (continued) . \

Questionnaire . ’ ' ,
Action . Arithmetic Standard Number of Composite
Statement - Mean Deviation Valued Responses Mode . Score

Emphasize the pride in owning a solar _
heating and/or cooling system : - - - . - : -

Provide more information on solar energy 4.619 .582 - 43 -5 . 4.6070

-G¥¢
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Questionnaire Action Statements' Arithmetic'Means}'Standard Deviations,

Number of Valued Responses,and

Modes by Statewide Importance, and Statewide Importance-Personal Desirability.Composite Scores for .

Government Officials

Questionnaire ’
Action Arithmetic Standard
Statement ‘Mean Deviation

Valued Responses

Number of

Mode

Use solar energy systems to reduce pollutlon
in New Mexico : 4.057 t .802

Emphasize the possibility of an energy

shortage to stimulate the use of solar ' :
energy ‘ . 4.171 o ..828

‘Make houses with solar heating and/or
cooling systems as attractive as nonsolar
houses
Make energy consumptlon a critical factor'
in house design

Make solar heating and/or cooling units
as available as conventional units

Make the long-term cost (payback period)
-~ of solar heating and/or cooling systems = _ o
lower than for conventional systems 4.471 .662

Develop solar systems with lower mainte-
nance and repalr costs than for : : o
conventional systems : S - S -

Award a tax subsidy for the use of solar . o 3
‘heating and/or cooling systems in houses 3.629 .1'09

Establish a fund to guarantee mortgage
loans for houses with solar heatlng
and/or cooling systems : -

37

37

37

37

3,4

Composite

Score

3.9730

 4.1965

4,3355

. 3.6860

ov2g



Questionnaire Actlon Statements' Arithmetic Means

Standard Deviations,

Number of Valued Responses,

Modes by Statewide Importance, and Statewide Importance—Personal Des1rab111ty Compos1te Scores for

Government Officials (contlnued)

Questionnaire
Action
Statement

Establish the same utility hookup charge
for conventional and solar backup systems

'Design solar systems with long-term
dependability

Issue strong warranties for solar heating

and/orvcooling systems

Emphasize that traditional heating and
cooling systems are outmoded

Make solar heating systems that requlre
no backup systems

Design solar heatingAand/or cooling
systems with reasonable temperatures
and variations

" Implement manpower training programs
~for solar-related jobs

- Develop solar heating and/or cooling
systems which do not require major
modifications in house construction

Change the building codes to accommo-
date solar heating and/or cooling
systems in homes

Emphasize'that solar heating and/or
cooling systems are socially accept-
able to New Mexicans

Number of

‘Arithmetic Standard ‘
Mean ~Deviation Valued Responses Mode
3.480 1.159 37 3 .
4,833 .378 37 5
4.156 .920 37 4
2.882 1.038 37 2,3,4
4.257 .852 - 37 5
3.588 ©1.131 37 4
- - - -
4.500 ..663 37 5
4.000 1.111 37 5

Composite .

_ Score

3.4805

4.8195

4.0635

2.9125

4.2000

3.6175

4.4720

4.0145

and

LY2



Questionnaire Action Statements' Arithmetic Means, Standard Deviations, Number of Valued Responses, and
Modes by Statewide Importance, and Statewide Importance-Personal Desirability Composite Scores for

Government Officials (continued)

Questionnaire
Action
Statement

Emphasize the pride in owning a solar
heating and/or cooling system

Provide more information on solar energy

Arithmetic
Mean

4.778

Standard

\

Number of Composite
Deviation Valued Responses Mode . Score
422 37 5 4.7500

892



<

Questionnaire Action Statements' Arithmetic Means, Standard Deviations, Number of Valued'ReSponses;and
Modes by Personal Desirability, and Statewide Importance—Personal Des1rab111ty Composite Scores for

Government Officials

N Questionnaire _ . .
Action Arithmetic Standard Number of Composite

Statement Mean Deviation Valued Responses Mode Score . ,

Use solar energy systems to reduce pollution 37 : 4 3.9730

in New Mexico 3.889 . v 979
Emphasize the possibility of an energy _ _ : : S
shortage to stimulate the use of solar © 4 .299 .866 37 5 - 4.1965
energy - : ; .

Make houses with solar heating and/or
cooling systems as attractive as nonsolar
houses

-

Make energy consumption a critical factor _
in house design - - : - ' - -

Make solar heating and/or cooling units
as available as conventional units _' - - o o _

Make the long-term cost (payback period)
of solar heating and/or cooling systems - .
lower than for conventional systems _ 4.200 .994 .87 5 4.3355

Develop solar systems with lower mainte-
nance and repair costs than for .
conventional systems c - — - - - -

Award a tax subsidy for the use of solar - . | |
heating and/or cooling systems in houses 3.743 -~ .980 - 37 4 3.6860

Establish a fund to guarantee mortgage
loans for houses with solar heatlng .
and/or coollng systems - - : - S B -

6vé



Questionnaire Action Statements' Arithmétic Means,

Modes .by Personal Desirability, and Statewide Importance—Personal De31rab111ty Composite Scores for

Government Officials (continued)

Questionnaire
Action
Statement

‘Establish the same utility hookup charge
for conventional and solar backup systems

Design solar systems with long-term
dependability

Issue strong warranties for solar heating
and/or cooling systems

Emphasize that traditional heating and
cooling systems are outmoded

Make solar heating systems that require
no backup systems

Design solar heating and/or cooling
systems with reasonable temperatures
and variations

Implement manpower training programs
for solar-related jobs :

Develop solar heating and/or cooling
systems which do not require major .
modifications in house construction

Change the building codes to accommo-
date solar heating and/or coollng
systems in hcmes

Emphasize that solar heating and/or
cooling systems are socially accept-
able to New Mexicans

Arithmetic
Mean

3.481
4.806
3.971

2.943

4.143

3.647

4.444

4.029

Standard

Number of

~Deviation Valued Responses Mode
1.014 37 3
.401 37 5
1.248 37 5
.998 37 3
.912 37 4
1.454 37 5
— . _‘ -
.909 37 5
1.224 37 5

Composite

Score

3.4805

4.8195

2.9125

4.2000

3.6175

1 4.472

4.0145

Standard Deviations, Number- of Valﬁed Responses, and

./’

4.0635

- 082



Questionnaire Action Statements' Arithmetic Means, Standard Deviations, Number of Valued ReSponsés,and
Modes by Personal Desirability, and Statewide Importancé-Personal Desirability Composite Scores for
- Government Officials (continued) : : v : ’ \

Questionnaire .
Action Arithmetic Standard Number of Composite
Statement Mean Deviation Valued Responses Mode . Score
Emphasize the pride in dwning a solar ) |
heating and/or cooling system ‘ - - - - -
Provide more information on solar energy 4,722 .513 _ 37 5 4.7500

1¢3



Quesfionnaire Action Statements' Arithmetic Means, Standard Deviations, Number of. Valued Responses, and
Modes by Statewide Importance and Statewide Importance—Personal Des1rab111ty Composite Scores for
Total Groups

Questionnaire ‘ -
Action ' Arithmetic  Standard. - Number of - Composite

Statement : Mean Deviation Valued Responses Mode Score -

Use solar energy systems to reduce pollution : )
in New Mexico 4,266 .750 94 . 5 4.1595

Emphasize the possibility of an energy
shortage to stimulate the use of solar ' ,
energy 3.984 1.053 v 250 4 - 4.0445

Make houses with solar heating and/or
cooling systems as attractive as nonsolar ‘ : : )
houses . 4.456 .653 193 5 . 4,3265

Make energy consumption a critical factor ' : , .
in house design 4 4,562 .672 217 5 4.5135

Make solar heating and/or cooling units
as avalilable as conventional units 4.500 .646 - 218 5 4.4425

Make the long-term cost  (payback period)
of solar heating and/or cooling systems .
lower than for conventional systems 4.053 .965 285 4 4.0490

Develop solar systems with lower mainte-
nance and repair costs than for _ .
conventional systems 4,312 .891 141 5 4.2750

Award a tax subsidy for the use of solar :
heating and/or cooling systems in houses 3.383 1.359 287 5 3.4980

Establish a fund to guarantee mortgage
loans for houses with solar heating
and/or cooling systems 3.185 1.370 124 .4 3.2710
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Questionnaire Action Statements' Arithmetic Means, Standard Deviations, Number of Valued Responses, and
Modes by Statewide Importance, and Statewide Importance-Personal Desirability Composite Scores for
Total Groups (continued) . :

Questionniare '
Action Arithmetic Standard Number of Composite.
Statement _ "~ Mean " Deviation " Valued Responses Mode Score

Establish the same utility hookup charge _
for conventional and solar backup systems 3.599 1.090 267 . 4 3.6215

Design solar systems with long-term ' _ ‘
dependability - » - 4,747 - .443 , 297 5 4.7055

Issue strong warranties for solar heating : :
and/or cooling systems. . 4.274 . 845 285 5 4.2195

Emphasize that traditional heating and - ‘
cooling systems are outmoded 2.900 1.140 281 3 2.9230

Make solar heating systems that require :
no backup systems 4.057 1.030 283 5 4.0110

Design solar heating and/or cooling
systems with reasonable temperatures : ‘
- and variations . 4,166 .708 205 4 4.1220

Implement manpower training programs : : :
for solar-related jobs 3.602 1.159 186 4 3.6145

Deveiop solar heating and/or cooling
systems which do not require major
modifications in house construction 4.364 .800 217 5 4,3250

Change the building codes to accommo-
date solar heating and/or cooling .
systems in homes ‘ 4,439 .790 187 5 4,4390

Emphasize that solar heating and/or
cooling systems are socially accept- ' '
able to New Mexicans _ 3.858 1.033 274 : 4,5 3.8375

" gqg



- Questionnaire Action Statements' Arithmetic Means, Standard Deviations, Number of Valued Responées, and
Modes by Statewide’Importance, and Statewide Importance-Personal Desirability Composite Scores for

Total Groups (continued)

Questionniare _
Action Arithmetic  Standard Number of Composite
Statement : - - Mean Deviation Valued Responses Mode Score

Emphasize the pride in owning a solar

heating and/or cooling system 3.560 1.087 168 3 3.5400'

Provide more information on solar energy 4.681 .522 295 5 4.6780
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Questionnaire Action Statements' Arithmetic Means, Standard Deviations, Number of Valued Responses, and
Modes by Personal Desirability, and Statewide Importance-Personal Desirability Composite Scores for
Total Groups :

Questionnaire .
Action Arithmetic Standard Number of Composite
Statement Mean Deviation Valued Responses Mode Score

Use solar energy systems to reduce pollution .
in New Mexico : 4.043. .983 94 4 4.1595

Emphasize the possibility of an energy
shortage to stimulate the use of solar
energy i 4.105 .929 248 4 = 4.0445

Make houses with solar heating and/or
cooling systems as attractive as nonsolar ' .
houses } . _ 4,197 ‘ .818 193 4 4.3265

Make energy consumption a critical factor _ - : .
in house design 4,465 726 217 5 4.5135

Make solar heating and/or cooling units ' , _ :
as available as conventional units 4,385 .736 218 5 4.4425

Make the long-term cost (payback period)
of solar heating and/or cooling systems ,
lower than for conventional systems 4,045 .960 - 288 4 4.0490

Develop solar systems with lower mainte-
nance and repair costs than for . ' L B L )
conventional systems 4.238 .864 143 5 4.2750

Award a tax subsidy for -the use of solar . : : . . E -
heating and/or cooling syStems-in houses - 3.613 -1.282 - 287 . 5. 3.4980

Establish a fund to guarantee mortgage
loans for houses with solar heating : ‘ o
and/or cooling systems 3.357 1.317 126 4 3.2710

GGe



Questionnaire Action Statements' Arithmetic Means, Standard Deviations, Number of Valued Responses, and
Modes by Personal Desirability, and Statewide Importance-Personal Desirability Composite Scores for
Total Groups (continued) :

Questionnaire
Action Arithmetic Standard Number of Composite
Statement - ' Mean " Deviation Valued Responses Mode - Score

Establish the same utility hookup charge
for conventional and solar backup systems 3.644 1.045 270 - 4 3.6215

Design solar systems with long-term ,
dependability 4,664 .546 ‘ 298 _ 5 4,7055

Issue strong warranties for solar heating
and/or cooling systems 4,165 .910 . 291 5 4.2195

Emphasize that traditional heating and _ L ’
cooling systems are outmoded 2.946 1.101 280 3 2.9230

Make solar heating systems that require '
no backup systems _ 3.965 .992 - 285 4 4.0110

Design solar heating and/or cooling
systems with reasonable temperatures ) :
and variations 4.078 .776 205 4 4.1220

Implement manpower training programs :
for solar-related jobs 3.627 1.288 185 4 3.6145

Develop solar heating and/or cooling
systems which do not require major. : _
modifications in house construction 4,286 .873 220 5 4.3250

Change the building codes to accommo-
date solar heating and/or cooling
systems in homes ‘ 4.439 .877 189 5 4.4390

Emphasize that solar heating and/or
cooling systems are socially accept-
able to New Mexicans 3.817 1.184 279 5 3.8375

9¢e



Questionnaire Action Statements' Arithmetic Means, Standard Deviations, Number of Valued Responses, and
Modes by Personal Desirability, and Statew1de Importance—Personal De51rab111ty Composite Scores for
Total Groups (contlnued)

Questionnaire : v ‘ , .
Action Arithmetic Standard Number of Composite
Statement Mean Deviation Valued Responses Mode - Score
Emphasize the pride in owning a solar | ~
heating and/or cooling system : : 3.520 1.234 - 171 5 3.5400
Provide more information on solar energy 4.675 .556 295 ) 4.6780
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APPENDIX I

RELATIONSHIPS OF QUESTIONNAIRE ACTION STATEMENTS TO KEY
GROUP RESPONSES ACCORDING TO LEVEL OF SIGNIFICANCE AND
CRAMER'S V AND QUESTIONNAIRE ACTION STATEMENTS RANKED IN
DESCENDING ORDER OF CRAMER'S V



Relationships of Questionnaire Action Statements to Key Group Responses According to Level of

Significance and Cramer's V

ACTION STATEMENT SIGNIFICANCE

Make the long-term cost (payback period) of solar heating and/or cooling
systems lower than for conventional systems (S)

Emphasize that solar heating and/or cooling systems are socially acceptable
to New Mexicans (S)

Develop solar systems with lower maintenance and repair costs than for
conventional systems (P)

Make the long-term cost (payback period) of solar heating and/or cooling
systems lower than for conventional systems (P)

Award a tax subsidy for the use of solar heating and/or cooling systems
in houses (S)

Establish a fund to guarantee mortgage loans for houses with solar heating
and/or cooling systems (S)

Establish_the same (utility hookup charge) for conventional and solar
backup systems (S)

Develop solar systems with lower maintenance and repair costs than for
conventional systems (S) -

95 percent significance level
Make solar heating and/or cooling units as available as conventional units (P)
90 percent significance level

Award a tax subsidy for the use of solar heatlng and/or cooling systems
in houses (P)

Establish the same (utility hookup charge) for conventional and solar
backup systems (P)

CRAMER'S V
.0045 .21156
.0203 .19633
10212 .20084
0370 .18291
.0446 .18037
.0513 19493
.0523 .18442
.0554 .18100
.0967 115696
.1007 .16675
.1104 .17018 1o

-6S



Relationships of Questionnaire Action Statements to Key Group Responses According to Level of
Significance and Cramer's V

~ACTION STATEMENT : - SIGNIFICANCE CRAMER'S V

Use solar energy systems to reduce pollution in New Mexico (S) \ .1389 .20496
Design solar heating and/or coollng systems with reasonable temperatures

and variations (P) : .1501 .15178
Design solar heating and/or cooling systems with reasonable temperatures :

and variations (8) .1508 .15166
Emphasize that solar heating and/or cooling systems are socially acceptable ,

to New Mexicans (P) .1520 .16112
Implement manpower training programs for solar-related jobs (P) .1542 - .15907
Issue strong warranties for solar heating and/or cooling systems (P) .1640 .15621
Make the long-term cost (payback period)'of solar heating and/or cooling

systems lower than for conventional systems (S) .1699 .15766
Design solar systems with long-term dependability (P) | .1796 .15248
Provide more information on solar energy (S) .1871 : .15238

Emphasize the possibility of an energy shortage to stlmulate the use of
solar energy (P) _ .1991 .14923

80 percent significance level

Issue strong warranties for solar heating and/or cooling systems (S) : .2043 .15309

Change the building codes to accommodate solar heating and/or cooling
systems in hOuses ) .2084 .14932

(S) refefs to Statewide Importance
(P) refers to Personal Desirability
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Q&egtionnaixe Action Statements Ranked in Descending Order of Cramer's V

Cramer's V

.21156

.20496
.20084
.19633
.18442

.18291

.18100
.18037
.17218
.17018
.16675
.16112
.15907
.15766
.15696
.15621
15300

. 15248

' Ac’tic)n Statement

Make the long-term cost (payback period) of solar heating and/or cooling systems lower than for .

conventional systems (S)
Use solar energy systems to reduce pollution in New Méxioo (S)

Develop solar systems with lower maintenance’ and repair costs than for conventional systems (P)

'Emphasize that solar heating and/or cooling systems are socially acceptable to New Mexicans (S)

Establish the same (utility hookup charge) for conventional and solar backup systems (S)

Make the long-term cost (payback perlod) of solar heatlng a.nd/or cooling systems lower than for
conventlonal systems (P)

Develop solar systems with lower maintenance and repair costs. than for conventional systems (S)
Award a tax subsidy for the use of solar heating and/or cooling systems in houses (S,);-
Use solar energy systems to reduce pollution in New Mexico (P)

Establish the same (utility hookup charge) for conventional and solar backup systems (P)

Award a tax subsidy for the use of solar heating and/or cooling systems in houses (P)

Enphasize that solar heating and/or cooling systems are socially acceptable to New Mexicans (P)

Inplement manpower training programs for solar-related jobs (P)
Make solar heating systems that require no backup systems (S)
Make solar heating and/or cooling units as available as conventional units (P)

Issue strong warranties for solar heating and/or cooling systems (P)

. Issue strong warranties for solar heating and/or cooling systems (S)

Design solar systems with long-term deperndability (P)
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Questionnaire Action Statements Ranked in Descending Order of Cramer's V (continued)

Cramer's V Action Statenent

.15238 Provide more information on solar energy (S)
.15184 Enphasize that traditional heating and cooling systems are outmoded (P)
.15178 Design solar heating and/or:cooling systeins with (reasonable temperatures) and variations (P)

.15166 Design solar heating and/or cooling systems with (reasonable temperatures) and variations (S)

(S) refers to Statewide Importance
(P) refers to Personal Desirability
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APPENDIX J

DIFFERENCES OF PERCEPTIONS ON QUESTIONNAIRE ACTION STATEMENTS
BETWEEN KEY GROUPS AS INDICATED BY F PROBABILITY VALUES



Differences of Perceptions on Questionnaire Action Statements between Key Groups as Indicated by _F.‘_Px"obabilit‘y Valpes

Action Statement

Award a tax subsidy for the use of solar heatlng and/or cooling systems
in houses (S)

Make the long-term cost (payback period) of solar heatihg and/or cooling
systems lower than for conventional systems (S)

Establish a fund to guara,ntee mortgage loans for houses with solar heating
and/or cooling systems (S)

Develop solar systexrs with lower maintenance and repair costs than for
conventional systems (P)
Develop solar systems with lower maintenance and repair costs than for

conventional systems (S)

Design solar heating and/or cooling systems with reasonable temperatures
and variatons (S)

Award a tax subsidy for the use of solar heating and/or cooling systems
in houses (P)

Emphasize the possibility.of an energy shortage to stimulate the use of
solar energy (P)

F Probability Value

Key Group Pairs

0.002

0.003

0.004

0.005

10.012
0.019

0.024

0.029

Energy--Architect
Energy--Consumer
Energy--Government

Consumer--Contractor
Government--Contractor
Government--Energy
Government--Financier

. Government--Financier

Consumer--Financier

Consumer—Energy
Consumer—~Financier

Energy--Consumer

Architect--Consumer

Energy--Architect
Energy--Consumer
Energy--Government

Energy--Architect
Energy--Contractor
Energy--Consumer
Energy--Government

74°14



Differences of Perceptions on Questionnaire Action Statements between Key Groups as Indicated by F Probablllty Values

(continued)

.Action Statement

Design solar systems with long-term depen'dability P)
Emphasize that traditional heating and ceoling systems are outmeded (P

Make the long-term cost (payback period) of solar heating and/or
cooling systems lower than for conventional systems (P)

De51gn solar heatlng and/or cooling systems with reasonable temperatures
and variations (P)

Establish a fund to guarantee mortgage loans for houses with solar heating

and/or cooling systems (P)

Make solar heating systems that require no backup systems (8)

Issue strong -warranties for solar heating and/or cooling systems (S)

Establish the same (utility hookup .charge) for conventional and solar
backup systems (S)

Emphasize the possibility of an energy shortage to stmlulate the use of
solar energy (S)

Emphasize the pride in owning a solar heating and/or cooling system (S)
Provide more information en solar energy (S)

Make solar heating systerrs' that require no backup systems (P)

(S) refers to Statewide Importance
(P) refers to Personal Desirability

F Probability Value

0.030

0.040
0.041

0.041

0.041
0.043

0.046

0.048

0.055

0.067
0.092
0.101

Key Group Pairs

... Architect--Consumer .
~Architect--Government

Consumer--Architect
Consurer—Energy

Energy--Consumer

Financier--Consumer

Architect--Consumer -

Consumer—Financier

Contractor--Energy
Contractor--Financier

Energy-—Contractor
Energy—Contractor

Energy--Consumer
Energy--Financier

‘Energy--Consumer

Energy——Government
Architect——Consuner
Consmler——_Financier

Energy~-Contractor
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APPENDIX K

DIFFERENCES AMONG KEY GROUPS ON QUESTIONNAIRE ACTION STATEMENTS
AS INDICATED BY F PROBABILITY VALUES



leference% Among Key Groups on Questionnaire Action Statements as Indlcated by F Probablllty Values

(continued

.
o

Key Groups:

Consumers on

Government Officials on

Energy Suppliers on

Architects on

F Probability

Action Statements

Remoteness

Architects Tend To Differ From:

Design solar heating and/or cooling systems

with reasonable temperatures and variations

Design solar systems with long- term dependa-
bility

Emphasize that traditional heating and cool-
ing systems are out—moded

Emphasize the pride in owning a solar heatlng
and/or cooling system

Design solar systems with long-term dependa-
bility

Award a tax subsidy for the use of solar heat--
ing and/or cooling systems in houses

Emphasize theApossibiiity of an energy shortage
to stimulate the use of solar energy

Consumefs Ténd To Differ From:

Design solar heating and/or cooIing systems
with reasonable temperatures and variations

Design solar systems with long-term dependa-
bility

*A negative value indicates that the reference group:had a ldwer arithmetic mean score.

Values . Vector Value
S.019 .3729
P.041 .3592
P.030 .2782
P.040 .5551
S.067 .3886
P.030 L2671
S.002 -.9647*
P.024. -.7640
p. 029 --4882
S.019 -.3729
P.041 -.3592
P.030 -.2782
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Differences Among Key Groups on Questlonnalre Actlon Statements as Indicated by F Probability Values

(continued)

Key Groups

Financiers on

Energy Suppliers on

Action Statements

F Probability

Remoteness

Emphasize that traditional heating and cool-
ing systems are out-moded

Emphasize the pride in owning a solar heatlng
and/or cooling system

Make the long-term cost (payback period) of
solar heating and/or cooling systems lower
than for conventional systems

Establish a fund to guarantee mortgage loans
for houses with solar heating and/or cooling
systems

Develop solar systems with lower maintenance
and repair costs than for conventional systems

Provide more infbrmation on solar energy
Award a tax subsidy for the use of solar heat-
ing and/or cooling systems in houses -

Develop solar systems with lower maintenance
and repair costs than for cohventional systems

Emphasize the pbssibility of an energy shortage

to stimulate the use of solar energy

Emphasize that traditional heating and cool-
ing systems are out-moded

Make the long-term cost (payback period) of
solar heating and/or cooling systems lower

" than for conventional systems

Values Vector Value
P.040 -.5551
S.067 ~.3886
S.003 .5164
P.041 .5722
S.004 ‘-.9215
P.005 -.3605
S.092 .2381
S.002 ~.9284
P.024 _.8421
P.005 ~.5500
S.012 ~.4820
P.029 ~. 5624
S.055 . 5880
P.040 - ~.7450
P.041 ~.3872
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Differences Among Key Groups on Questionnaire Action Statements as Indicated by F Probability Values
(continued) '

| F Probability  Remoteness
Key Groups Action Statements Values Vector Values-
Establish the same utility hookup charge for
conventional and solar backup systems S.048 - =.6320
Contractors on Make the long-term cost (payback period) of
: solar heating and/or cooling systems lower S.003 . =.5007
than for conventional systems '
Contractors Tend To Differ'From:
Consumers on .Mage the 1ong—tefm cost (payback period) of . : ;
solar heating and/or cooling systems lower S.003 - .5007 -
than for conventional systems :
Government Officials on Make the long-term cost (payback period) of
solar heating and/or cooling systems lower
than for conventional systems , S.003 ‘ - .7299
Financiers on Make solar heating systems that require no A ‘
backup systems ‘ . 8.043 ~.5835
Energy Suppliers on Make solar heating systems that require no S.043 ' . -.6983
: backup systems | : ‘ P.101 -.6036
Emphasize the possibility of an energy short- -
age to stimulate the use of solar energy . P.029 - . -.5344

Issue strong warranties for solar heating and/ ,
or cooling systems " , S.046 o -.0472

Establish the same utility hookup charge for
conventional and solar packup Systems S.048 5.6650
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Differences Among Key Groups on Questionnalre Action Statements as Indicated by F Probability Values
(continued)

F Probability Remoteness
Key Groups Action Statements " Values " Vector Value

Energy Suppliers Tend to Differ From:

Contractors.on Make solar heating systems that require. .no .
backup systems . , S.043 . - .6983
P.101 . 6036
Emphasize the possibility of an energy short- : -
age to stimulate the use of solar energy P.029 - .5344
Issue strong warranties for solar heating and/
or cooling systems S.046 - - -.0472
Establish the same utility hookup charge for
conventional and solar backup systems - S.048 .6650
Consumers on o Award a tax subsidy for the use of solar o
: heating and/or cooling systems in houses S.002 . .9284
‘ ' P.024 .8421
Develop solar systems with lower maintenance
and repair costs than for conventional v .
systems : ~ P.005 . 5500
. : _ ' S.012 : . .4820
Emphasize the possibility of an energy
shortage to stimulate the use of solar .
energy ‘ _ P.029 7 . 5624
' . S5.055 : 5880
Emphasize that traditional heating and : :
cooling systems are outmoded P.040 1,,7450

Establish the same utility hookup charge for _ .
conventional and solar backup systems - S.048 . o .+6320

0Le



Differences Among Key Groups on Questionnaire Action Statements as Indicated by F Probability Values
(continued) ) ‘

F Probability Remoteness
Key Groups Action Statements ©___Values Vector Value
Architects on Award a tax subsidy for the use of solar heat- :
ing and/or cooling systems in houses S.002 .9647
P.024 .- .7640
Emphasize the possibility of an energy
shortage to stimulate the use of solar
energy P.029 -.4882
Government Officials on Award a tax subsidy for the use of solar heat- :
ing and/or cooling systems in houses s.002 - .9363
P.024 . .7429
Emphasize the possibility of an energy
shortage to stimulate the use of solar
energy . P.029 .5643
S.0585 . 5560
Make theilong—term cost (payback period)
of solar heating and/or cooling systems :
lower than for conventional systems S.003 - .6244
Financiers on Establish the same utility hookup charge
for conventional and solar backup systems S.048 , .6250
Financiers Tend to Differ From:
Energy Suppliers on Establish the same utility hookup charge _ .
R for conventional and solar backup systems ‘ S.048 -.6250
Contractors on Make solar heating systems that require

no backup systems S.043 .. 5835

VA4



Differences Among Key Groups on Questlonnalre Action Statements as Indicated by F Probabillty Values

(continued)

Key Groups

Consumers on

Government Officials on

Financiers on

Contractors on

Energy Suppliers on

Action Statements

Make the long-term cost (payback period)
of solar heating and/or cooling systems
lower than for conventional systems .

Establish a fund to guarantee mortgage
loans for houses with solar heating and/
or cooling systems

Develop solar systems with lower mainte- . -

nance and repair costs than for conven-
tional systems

Provide more information on solar energy.

Make the long-term cost (payback period)
of solar heating and/or cooling systems
lower than for conventional systems

Government Officials Tend to Differ From:

Make the long-term cost (payback period)
of solar heating and/or cooling systems
lower than for conventional systems

- Make the long-term cost (payback period)

of solar heating and/or cooling systems
lower than for conventional systems"

Award a tax subsidy for the use of solar

- heating and/or cooling systems in houses

F Probability

Remoteness

" Values Vector Value
S.003 .5164
P.041 .D722
S.004 .9215
P .005 .3605
S.092 .2381
. S.003 . 7456
S.003 -.7456
S.003 ~.7299
S.002 ~.9363
‘P.024 ~.7429
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leferences Among Key Groups on Questionnaire Action Statements as Indicated by F Probabillty Values’

(continued)

Key Groups

Architects'on

Action Statements

Emphasize the possibility of an energy
shortage to stimulate the use of solar
energy

Make the long-term (payback period) of
solar heating and/or cooling systems
lower than for conventional systems

Design solar systems with long-term
dependablllty

F Probability

Remoteness

~ Values Vector Values
P.029 -.5643
S.055 -.5560
$S.003 -.6244

 p.o3o~ ~.2671
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APPENDIX L

° ACTION STATEMENT LISTINGS FOR FIGURES



Action Statement Listings for Figures

‘Statement

Number .

1

10

11

12
13
14
15

16

"Action Statement

275

Action
Statement
Abbreviation*

Use solar energy systems to reduce
pollution 'in New Mexico

Emphasize the possibility of an energy
shortage to stimulate the use of solar
energy

Make houses with solar heating and/or
cooling systems as attractive as non-
solar houses

Make energy consumptlon a crltlcal
factor in house design

Make solar heating and/or cooling
units as available as conventional
units

Make the long-term cost (payback period)
of solar heating and/or cooling systems
lower than for conventional systems

Develop solar systems with lower

‘maintenance and repair costs than for

conventional systems

Award a tax subsidy for the use of solar
heating and/or cooling systems

Establish a fund to guarantee mortgage
loans for houses with solar heating
and/or cooling systems

Establish the same utility hookup charge

for conventional and solar backup systems

.

Design solar systems with long-term
dependability

Issue strong warrantles for solar heating
and/or cooling systems

Emphasize that traditional heating and
cooling systems are outmoded

Make solar heating systems that require
no backup systems

POLUT
STIML

ATRAC

CRITL
AVAIL
PAYBK

REPAR

TAXSB

FUﬁD

HOKUP
DEPEN
WARAN
OUTMD

NOBAK



Action Statement Listings for Figures (continued)

Statement

Number

17

‘18

19

20

21

22

23

‘Action Statement

Design solar heating and/or cooling
systems with reasonable temperatures
and variations

Impiement manpower training prograhs
for solar-related jobs

Develop solar heating and/or cooling
systems which do not require major
modifications in house construction

Change the building codes to accommo-
date solar heating and/or cooling
systems in homes

Emphasize that solar heating and/or
cooling systems are socially accept—

‘able to New Mexicans

Emphasize the pride in owning a solar
heating and/or cooling system

Provide more information on solar energy

276 -

Action
Statement

- Abbreviation*

. TEMPV

TRAIN
NOMOD
CODE

SOCIAL

‘PRIDE

INFO

*P before the abbreviation refers to Personal Desiragbility
S before the abbreviation refers to Statewide Importance
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APPENDIX M

ACTION STATEMENT LISTING FOR FIGURE 1



Action Statement Listing for Figure 1 . : 278

Statement Number o Action Statement

1. Use solar energy systems to reduce pollution in New Mexico
2. Emphasize the possibility of an energy shortage to stimulate
the use of solar energy
3. Make houses with solar heating and/or coollng systems as
attractive as nonsolar houses
4, Make energy consumption a critical factor in house design
5. Make solar heating‘and/or cooling units as available as
conventional units
6. Make the initial cost of solar heating and/or cooling systems
comparable to conventional systems
7. Make the long-term cost (payback period) of solar'heating
and/or cooling systems lower than for conventional systems
8. Develop solar systems with lower maintenance costs than for
conventional systems .
9. >Deve10p solar systems with lower repalr costs than for
conventlonal systems
10. Award a tax subsidy for the use of solar heating and/or .
cooling systems in houses '
11. Establish a fund to guarantee mortgage loans for—houses with
- solar heating and/or cooling systems
12. Establish the same utility hookup charge for conventional
and solar backup systems
13. Design solar systems with bng-term dependability
14. Issue strong warranties for solar heatingAand/or_cooling
systems
15: Emphasize that traditional heating and cooling systems are
' outmoded
16. Make solar heating systems that require no backup systems
17. Design solar heating and/or cooling systems with reasonable
temperatures and variations
18. Implement manpower training programs for solar-related jobs
19. Develop solar heating and/or cooling systems which do not

require major modifications in house construction.
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Action Statement Listing for Figure 1 (continued)

Statement Number Action Statement
20. Change the building codes to accommodate solar heating and/or
cooling systems in homes
21. Emphasize that solar heating and/or cooling systems are socially
: acceptable to New Mexicans
22. Emphasize the pride in owning a solar heating and/or cooling
. system
23. Provide more information on solar energy





