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Working Papers on Marketing and Marketing Acceptance

These two volumes of "working papers" provide a comprehensive
presentation of market response data from the first two cycles of the HUD
Residential Solar Heating and Cooling Demonstration Program. As such,
they supplement and expand upon the preliminary findings presented in HUD
Solar Technical Report 1, Selling the Solar Home, (GPO #023-000-0444-5),
The report, issued in May, 1978, was based on an earlier and smaller sample
of projects in the first two demonstration cycles.

Wide-scale distribution of these two volumes of working papers is not
planned, since the major findings and recommendations are not significantly
different than those of "Selling the Solar Home." However, since these
working papers document the methodology and statistical approach used in
this analysis, they are being made available through the National Technical
Information Service, and a 1limited number of copies are also being provided
directly to organizations which have an identified interest in the data
collection and evaluation procedures being used.

As data become available from the later cycles of the HUD demonstration
program, additional analyses will be carried out by HUD and its support
contractors, and the results published on a periodic basis. HUD expects
to publish the first revision of =$elling the Solar Home," together with
supporting technical reports,”in the fall of 1978.
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Summary of Findings

This summary excerpts the key findings contained in the following
chapters. It is intended to orient the reader to the major issues
involved in analyzing the marketing and market acceptance of
residential solar units.

These working papers focus on questions and issues which might be
raised by a builder interested in constructing a solar home. As
a result, practical information relevant to the construction
industry and to solar manufacturers is stressed. More technical
or theoretical analyses are available in other HUD documents.

The Builders

Many different types of builders are participating in the demon-
stration program. Their experience, size, reasons for building
solar units, choice of a system, familiarity with solar energy
applications, and their satisfaction with the HUD program are
described below.

Experience

Participating builders range from the slightly experienced to the
highly experienced. Although the average length of time in resi-
dential construction is 9 years, 42% have been building for less
than 5 years. This suggests that a large minority of the builders
attracted to the HUD program are relative newcomers to the industry.

Size

The demonstration program participants range from those who build
one or two homes a year to very large firms constructing more

than 750 units annually. Fifty-eight percent of the solar builders
construct under 50 units a year. Only eight percent average more
than 750 units per year.

Reasons for Participation in the Demonstration Program

Builders offer a wide variety of explanations for their decision
to build a solar home in the HUD demonstration program. The most
frequently cited reason is "it seemed like a good idea/the right
time to try it" (28%), closely followed by 'good publicity" (26%).
Some see it as an interesting challenge (21%). Sixteen percent
feel the program gave them an opportunity to test the solar
market.



Solar System Selection

One of the features of the Residential Solar Heating and Cooling
Demonstration Program is its encouragement of flexibility and
innovation in the builders' selection of solar systems. Evalua-
tion of the manufacturer's experience is the basis for choosing
equipment for 48% of the participants. Thirty-eight percent
followed the advice of an independent engineer, architect,
university or other research organization.

Nine percent utilized solar equipment of their own design. As the
HUD program has evolved, builders are relying with greater fre-
quency on solar manufacturers in selecting their equipment.

Other Solar Experience

The HUD builders typically have not constructed a solar assisted
residence prior to the program. Forty-three, or 78% of the parti-
cipants have no previous experience with solar energy. Builders
having prior experience with solar are predominantly from the
South and the West.

Although the majority of the grantees are new to solar construc-
tion, 50% are building solar homes outside of the demonstration
program. The Western area of the country accounts for nearly
half of these builders, suggesting that this regional market is
particularly receptive to residential solar energy.

The Solar Grant

Fifty-three percent of the solar builders report that the HUD
grant roughly equalled their equipment and installation costs.
Fourteen percent are not sure. The remaining one-third feel that
the grant fell short of their expenses and they would have to
recover the excess costs in the sale price of the solar home.
Research and development costs, the expense of accommodating
features and special promotional costs are most frequently cited
as the sources of this excess.

Program Satisfaction

When the solar grant house is completed or nearing completion,
the participants evaluate their satisfaction with the program.

A large majority (88%) express positive opinions about their
participation. They are pleased with the lack of problems in
construction of the units and with the promotional and publicity
advantages resulting from their involvement with solar.



Solar Homes: A Profile

Size, price, amenities, subdivision characteristics and location
comprise the market features of solar homes. A preliminary pro-
file of the units built by the 58 builders discussed above has
been developed. Because these units are only a small proportion
of the nearly 5,000 units awarded grants through Cycle 3, the
profile is not intended to represent solar units in general.

Location of Solar Grant Units

Eighty-five percent of the sampled solar dwellings are located
within Standard Metropolitan Statistical Areas (SMSA's). Among
the units in SMSAs, 16% are located on the SMSA's major city,

4% in a mature suburb, 47% in a developing suburb, 29% in a rural
or unincorporated area. The remainder are in satellite cities.

Over 90% of the solar grant houses are built within a subdivision.
Of these, over half are constructed in subdivisions developed

by a single builder. The remaining units are in subdivisions

in which a number of independent builders purchase lots. The
median subdivision size is 81 units. Several are located in
PUD's, retirement communities or other planned subdivisions.

Structural Characteristics

The majority (83%) of the solar grant houses are single family
detached dwelling units. Their median size is approximately
1,580 sq. ft.

The solar units vary substantially in exterior finish, with
nearly half (47%) composed primarily of wood. Stucco is the
second most typical finish, appearing on 22% of the units. The
remainder are finished in adobe, aluminum siding, brick or other
materials.

Most grant houses are 3 bedroom, 2 bath units, with no basements
(reflecting the regional distribution of the sample), and over
three quarters have a garage. The typical residence has central
air-conditioning, a dishwasher, a disposal, and a stove/oven
combination. The house typically is not equipped with a refri-
gerator or a washer-dryer. Most have a patio and fireplace and
are at least partially carpeted.

The Solar System

In most cases, the solar system provides space heating and domes-
tic hot water. Sixty-four percent of the systems employ a liquid
medium.

The median system cost is $11,650. The sample of participating
builders passed an average of $5,000 of the solar grant through
to the house purchaser. The '"'solar pass through'" represents the
portion of the cost of the solar system equipment for which
the purchaser does not pay.
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House Price

A wide spectrum of housing markets is suggested by the costs of
the solar houses in the sample ranging in asking price from
$29,900 to $169,000. Asking price per square foot ranges from
$26 to $65. There are two price market concentrations: one
between $50,000 and $60,000 and a second between $70,000 and
$80,000. The average per square foot price is between $35 and
$40.

The Development Process

The process of constructing a solar dwelling is affected by the
availability of construction financing and by the policies of
local zoning and planning agencies and building code departments.
These institutions can cost a builder both money and time. HUD
program builders thus far have not encountered significant diffi-
culties in dealing with these institutions.

Construction Finance

Solar builders generally do not experience difficulty obtaining
construction financing. For the 13% who report problems, there is
no direct evidence from the financial institutions to suggest that
the problems were a result of the unit's solar system. Most of
the builders encountering financing difficulties do not attribute
them to solar.

Lenders report that a builder's '"track record" and previous rela-
tions with the institution are important in their decision to
finance. Thus, acceptance of residential solar energy may be
related less to a feeling that solar is a low lending risk or a
highly beneficial energy source than to a belief in the credit
worthiness of the solar demonstration builders.

Loan Terms

Almost all of the lending institutions (94%) provided financing
for the solar unit on terms essentially the same as for conven-
tional houses built at the same time. Because of the publicity,
one lender provided financing on more favorable terms. There was
only one instance in which a solar project received terms less
favorable than usual.

Appraisal of Solar

The way in which the solar system is appraised can affect short-
term financing. The appraisal of the solar system reflects the
value the construction lender sees in the solar system. Almost
two-thirds (66%) of the solar construction lenders believe that
a solar system will add to the value of the home.

Forty-one percent of the solar lenders do not believe that the
full costs of a solar system can be recouped in the sale price of
the home in the absence of a government grant, and an additional



28% are unsure. To a related inquiry, 41% of the lenders respond
that solar energy will create additional home value at time of
resale while 43% are unsure.

Building Code Inspection

Some solar builders experience difficulty obtaining building
inspector approval. There are nine instances (17%) of prob-

lems encountered for a solar unit and one problem with code approval
for the development in which a solar house is located. Builders
attribute these problems to lack of inspector knowledge about solar,
which may be a short term rather than permanent problem.

In the 40 sample jurisdictions having a building code, only

six required design changes in the solar unit for code approval.
Changes involved the ventilation system, wall construction, valves
and the separation of tanks from the potable water supply.

In close to 90% of the cases, regulatory personnel handled

systems approvals for grant houses in the standard manner.

Solar and the Code

Nineteen percent of the jurisdictions surveyed have provisions
relating to solar system installation in their code. All of these
Jurisdictions are in the Southern and Western regions of the country.
The code provisions incorporated a portion of the Uniform Building
Code and the BOCA plumbing code.

Some types of solar systems may have problems meeting code require-
ments. Systems with toxic carriers are noted by 10% of the
officials, systems with plastic tubing by eight percent, liquid
systems and '"unworkable'" systems by five percent each.

Fifty-two percent (21) of the building code officials believe

that the potential problems in meeting code requirements are greater
for solar retrofits. This is largely because of the possibility

of the residence's structural inadequacy for supporting the

weight of the collectors. A third of the respondents believe

there will be special considerations in using solar energy for
multi-family housing.

Planning and Zoning Approval

Obtaining zoning approval has been a problem for only four percent
of the solar grant units. None of the solar builders' problems

is attributed to solar, rather the local 'political climate"

is cited as the cause of their difficulties.

Solar builders have had no problems obtaining site plan approval
for the solar units. None requested zoning variances, special
exceptions or modifications in subdivision standards for the solar
units.

Only 2 of 44 planning and zoning officials report modification of
zoning ordinances to accommodate the installation of residential
solar systems.



For multi-family solar units, entire solar subdivisions and solar
retrofits, the potential impact of planning and zoning regulations
increases. Eleven percent of the officials report that multi-
family solar housing would be regulated differently from single
family, and that construction of an entire solar subdivision or
PUD might raise unique issues. Almost a third of the officials
believe that retrofitted units might need ordinance changes in
height limitations, yard position requirements or historic dis-
trict aesthetic regulations.

Marketing a Solar Home

The marketing and promotional approaches employed by demonstra-
tion program participants are not substantially different than
conventional home builders, but they are more intense. Only a
minority of purchases are drawn to a solar unit because it is
a solar unit. Most are not '"pre-sold" on buying a solar home.

Solar Marketing Techniques

One of the basic techniques used to promote solar homes is adver-
tising, with over four-fifths of the grantees emphasizing solar
in their ads. Most advertising is in newspapers with local magazines
and billboards being used far less frequently. Eighty-six percent
of the solar builders also use open houses in their promotion.
Roughly 70% use special brochures and press releases. Special
events and open models are also used.

Builders often (69%) use the arrangement of long-term mortgage
finance to increase sales for homes. There is no substantial
difference in the use of this technique to promote a solar home

as opposed to a non-solar home. Similarly, a majority of builders
(81%) provide some kind of warranty on the housing unit. (This
refers to a warranty on the home, not the solar system.) In

most cases, the warranty does not differ between solar and non-
solar units.

It has been suggested that the attraction of a solar home may be
used to generate interest in non-solar units in a subdivision.
Solar builders are about evenly divided on this issue, with half
believing that overall subdivision marketability is enhanced by
the presence of a solar house.

Marketing from the Purchaser's Perspective

Solar and conventional home purchasers learn of the developments

in which they bought homes through a variety of sources. Most often
they first become aware of the development informally, such as by
driving around or by getting advice from friends.
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Less than one-third (29%) of the purchasers of solar homes first
visited the subdivision because of the solar energy units.
However, 81% of the builders stress the presence of a solar unit
in their advertising. This may suggest that a more even balance
in advertising might be more effective than stress on the solar
feature.

The purchase decision itself reflects a complex interaction of
consumer preferences in home features. 1In general, the solar home
purchasers had not decided in advance to buy a solar house: only
18% bought a solar unit without looking at comparative, conven-
tional homes of similar price.

Solar Purchasers

The emerging purchaser profile suggests that solar homebuyers are
quite similar to purchasers of similarly priced conventional
residences. The solar energy system is not the only, nor is it
reported to be the most important, factor in the purchase decision.

Age, Occupation, Education

There is a close similarity between the age distributions of solar
and conventional home purchasers. Nearly half of both groups are
between the ages of 30 and 44. However, solar appears to appeal
to a variety of age groups, ranging from under 30 to the over 65,
retired population.

The vast majority of both purchaser groups have at least some
college education-- 82% of the solar purchasers and 75% of the com-
parative purchasers. Professional and managerial occupations
predominate among solar homebuyers. The sample also contains a
number of retirees, possibly reflecting a concern for energy con-
servation on the part of this fixed income population.

Income and Household Size

Thirty-one percent of the solar purchasers earn $20,000 or less,
and an equal proportion have incomes of more than $30,000 per year.

A large percentage of solar purchasers have small households
compared to non-solar purchasers. Sixty-seven percent of the
solar homebuyers consist of one or two member households, while
38% of comparative home buying households are of this size.



Previous Housing .Experience

Comparative purchasers are more likely to be previous homeowners
than are solar home purchasers. Fifty-nine percent of the solar
buyers owned a home prior to the solar unit while 73% of the com-
parative purchasers had been previous homeowners.

Homebuyers who are new to an area or those who are highly mobile
exhibit buying characteristics that differ from residents making
a local move. These differences are important to the builder
interested in developing a successful marketing strategy.
Seventy percent of the solar purchasers moved to their new home
from within the same city as opposed to relocating from another
city or state.

The desire to have more room or to own a home is cited by 41%

of the solar purchasers as their reason for moving. This is
consistent with the fact that many solar purchasers were previously
renters. A change in household size and job/work related factors
and neighborhood factors are each given as reasons by 16% of the
solar buyers. Only one solar purchaser mentioned utility costs

as a motive for moving.

The Purchase Decision

Purchasers of solar and conventional homes are asked to rank 23
features of their home and its location in terms of their impor-
tance to the decision to buy. Factors rated as 'very important"
by the 58 solar purchasers (and the percent who so indicated)
include house value (59%), energy saving material (53%),

resale value (51%), construction quality (49%) and solar system
(45%). The top five factors among comparative homebuyers are
resale value (63%), construction quality (49%), house value (42%),
builder reputation (31%) and house price (29%).

It is noteworthy that fewer than half (45%) of the solar home-
buyers rate the solar system as very important. However, energy
saving material is ranked highly by solar purchasers, and is
mentioned more than twice as often as by comparative purchasers.

House value, resale and construction quality are at the top of
both lists.

Perhaps the most interesting finding is that a solar energy

system is -- by itself -- not a determining factor in the purchase
decision,

Institutional Impacts on Consumers

The availgb@lity and terms of mortgage loans for solar units,
backup utility rates, insurance coverage and premiums, and tax
assessments levied on solar units, all affect the costs of home
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ownership. Institutions have not adopted policies or procedures
in these areas which discourage solar home purchasers.

Lenders (Mortgage)

Availability of Permanent Financing

Fewer than 10% of the solar purchasers experienced difficulties
in obtaining permanent financing. Problems cited include less
favorable rates or delays in the loan process. The average
mortgage term is 30 years. Seventy-eight percent of the loans
were made at interest rates between 8.5% and 9.5%. Most are con-
ventional loans.

Typically, the lender is either a savings and loan institution
(66%), an independent mortgage bank (22%), or a commercial
bank (12%).

Methods of Assessing the Value of Solar

The permanent lenders vary in their methods of determining the
value of solar systems. Twenty-eight percent consider the system
as an individual component while 61% include the system in the
overall cost of the house on a per square foot basis. Eleven
percent of the lenders use a combination of the two approaches.

When lenders assess the value of the solar unit, the solar system
is not always included in the appraisal. Thirteen percent of the
lenders excluded the system from valuation, 33% include part of
the cost and 53% include all of the cost. Officials who believe
that solar systems have features whose costs are greater than
their value attribute this to high installation costs and to the
costs of the required backup system.

Attitudes Toward Solar

Among the participating permanent lenders expressing an opinion
on the subject, 60% believe that a builder can recover the costs
of the solar system in the house sales price. A majority foresee
no difficulty in reselling a solar home. Sixty-one percent of
the lenders believe a solar system adds to the value of the
residence.

Many permanent lenders (71%) report that they are not very know-
ledgeable about solar energy systems, and, therefore, had some
problems determining the actual value of a solar house.

Utility Companies

Most utilities are aware of the solar houses in their service
area. Among the alternative utilities (i.e., utilities that are

not providing backup services to the HUD demonstration grant homes),

70% indicate that they are aware of solar units.
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Typical Utility Rate

Most developers (73%) request a standard utility rate and corres-
pondingly, most utility companies (91%) provide standard rates

to solar dwellings. A majority of utility companies are of the
view that existing rate structures neither encourage nor discourage
the use of solar energy.

A continuing concern of electric utility representatives is the
effect of solar energy on utility load factors. A substantial
number (67%) express concern that solar would have an adverse
impact on their company. Among the concerns expressed are the
difficulty of predicting peak load demand and of recouping
actual service costs to solar units.

Insurance Companies

A limited number of home insurance companies have been interviewed.
Data reveal that neither the companies nor their agents have
developed specific policies on insuring solar housing. Generally,
agents see no difference between insuring a solar house and a
conventional house, and all of the solar units investigated to
date have been insured at standard residential rates.

Tax Assessment

Techniques for assessing different types of residential property
vary among tax assessors. For all solar and conventional housing
types (single family detached, townhouse, multi-family low rise),
the most frequently employed method of appraisal is a combination
of replacement value, comparable sales and reproduction value.
For single family detached and townhouses, the comparable sales
approach is used by 38% and 32% of the tax assessors, respectively.
For low-rise, multi-family, the comparable sales method is
employed only 16% of the time. Replacement value is used less
frequently for single-family detached (13%), townhouse (16%)

and multi-family (16%).

Two-thirds of the jurisdiction appraised the solar homes at about
the same value as comparable non-solar homes. In the remaining
cases, the respondents indicate that a higher appraised value

was derived or that they could not recall the comparison.

Consumer Satisfaction

The ultimate measure of market acceptance of solar housing will

be the satisfaction expressed by individual purchasers. Therefore,
a key feature of the HUD program is the long-term monitoring of
purchaser satisfaction with their house, the solar system, and

the development in which they live. The findings in this area
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are quite limited at this point in the project because most solar
purchasers have only recently moved into their units.

Most purchasers (87%) like the development that they moved into.
Solar purchasers are also enthusiastic about their home. Sixty-
three percent express strong satisfaction and 29% indicate that

they are generally satisfied with the solar house. Only 8%

of the sample are unsure or actively dislike the solar unit they
bought.

However, the solar energy system is not a key factor in the buyers'
rating of their residence. Only 2 consumers mentioned the system
among the features of the home that they like best. The floor
plan and construction quality are most frequently noted. Twelve
percent of the solar purchasers report that the solar system is
the feature they like least.

Some of the purchasers of conventional homes have viewed solar
houses at some time. Among these, 35% indicate that what they

liked most about solar homes is the solar system while 17%
report this is the feature they liked least.

Images of Solar in the Marketplace

Builder Perception of Solar

Many HUD program builders believe that consumers are ready to
accept solar energy. Seventy-two percent report that they

see an interest in solar housing among serious home purchasers
and 74% indicate that visitor reaction to their solar units has
either been favorable or very favorable. )

Forty-eight percent of the builders indicate that they are
building other solar units in addition to the HUD solar grant
houses. More importantly, 71% indicate that they will build
solar units without demonstration program financial assistance.
This latter figure is even more encouraging in view of the fact
that for 74% of the participating builders the HUD program
represents their first experience with solar energy.

A majority of participating builders (57%) believe that they can
recover the cost of a solar system in the asking price of the
house. Builders who do not believe that the initial cost of

solar can be recovered cite long pay-back periods and extra costs
associated with solar system installation as factors shaping their
opinion.
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There is a growing level of confidence in solar as the demonstration
program moves through successive cycles of grants. While only
43% of Cycle 1 builders believe they can recover the cost of the
grant in the asking price, 63% of Cycle 2 builders feel that they
can recover such costs. Smaller builders are more likely to feel
that they can recover solar costs (70%), as opposed to larger
builders (under 50% overall).

Lender Attitudes on Solar

Most participating financial institutions are willing to lend for
the construction or permanent financing of solar units. The
major exception occurs in the North Central and Western areas
where a number of construction lenders indicate that they are

not favorably disposed to providing construction money for solar
housing.

Non-participating lending institutions also tend to look favorably
upon financing solar housing units. A number of these institu-
tions, however, express no opinion, indicating that they do not
have a clear policy regarding solar housing, or that they have
never had a request to finance such units and, therefore, do not
know how they would review the application.

Perceptions of Solar by Utilities

Among utility officials, 91% indicate that they see a growing
interest in energy conservation among their customers. Sixty-
nine percent cite a growing interest in solar housing specifically,
and 94% state that they have received some form of request for
information about solar energy from their customers. A substan-
tial number of utilities express concern that the widespread
adoption of solar may increase their peak load factors while
decreasing revenues. Eighty-five percent of the backup utilities
believe solar will play a major role in their area while 47%

of the non-participating utilities hold this view.

Many utilities do plan to adopt some type of rate that would
impact on solar energy. Fifty-nine percent of the participating
utilities and 35% of the non-participating utilities report that
they have plans to adopt such rates. The most frequently men-
tioned rates are a 'time of day rate" or a '"demand rate."

When asked if they intend to lease or service solar equipment,
slightly less than 30% indicate that they would get involved
in servicing solar equipment, or develop some type of leasing
program for solar equipment in the future.

Local Public Officials

Most local governments have yet to address themselves directly
to the issue of residential solar energy and the impact local
policies and regulations may have on its accelerated development.
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Only 2 out of 44 local zoning ordinances have been changed to
accommodate solar housing. However, about 34% of local officials
in all areas of the country anticipate some modification of local
ordinances in the future.

Eighteen percent of the building code officials surveyed are
aware of provisions for solar installation in their building
codes. In the view of 82% of these officials, the codes present
no barrier to solar system installation.
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Infroduction

Purpose of the Report

The HUD Residential Solar Heating and Cooling Demonstration Pro-
gram is designed to promote the development of a self-sustaining
solar energy industry. The emergence of this industry is criti-
cally dependent upon the simultaneous development of a viable
market for solar homes.

This document represents the first detailed presentation of data
relating to the marketing and market acceptance of solar dwell-
ings awarded grants under the demonstration program. It will be
followed, at regular intervals, by more focused analyses of the
problems and opportunities encountered by participants in the
program. In effect, this report provides baseline information
against which the behaviors and attitudes of key actors in the
residential marketplace can be compared as solar energy applica-
tions increase in number, variety and geographic scope.

The purpose of this report is twofold. First, it describes the
actual experiences of the actors and institutions involved in

the market acceptance of solar units. Second, it identifies and
explores emerging trends in the characteristics, opinions and
actions of participants who impact the marketing of the demon-
stration homes. As befits exploratory research, findings are pre-
sented in a preliminary and tentative manner.

The first objective is met through the construction of "profiles"
of the solar demonstration builders; the financial institutions
which provide construction and mortgage loans; backup utility
companies; insurance companies; local government agencies, in-
cluding planning and zoning, building code and tax assessment
departments; and, finally, solar home purchasers. These de-
scriptions serve to define the types of actors involved, their
attitudes and policies toward solar energy, and their assess-
ment of the solar grant units they have dealt with. The pro-
files are based on the responses of persons who have "real world"
experience making decisions which affect the development of solar
energy in their communities.

This report also provides preliminary assessments of the special
opportunities, problems and trends characterizing the marketing
and sale of demonstration solar residences. Special attention is
directed to differences in market acceptance among major regions
of the country and over time. The treatment of solar systems by
private and public sector institutions is explored, and their
reactions are compared. The advertising and promotional



approaches and techniques employed by builders to market solar
units are identified and matched against consumer expectations
and preferences.

Conceptual Overview

The report is organized into nine chapters. Each describes a key
point in the process of residential development =-- from the
builders' arrangement of construction financing, through site
plan approval, construction, and the marketing of a solar unit --
or profiles a key actor in this process.

Market Acceptance Model

A generalized but comprehensive market acceptance model has been
created to guide field research and analysis. The figure on the
following page displays the main elements of the model. The cen-
tral panel illustrates the chronological order of the market
acceptance process from the builders' receipt of a grant award,
through construction of the solar units, marketing of the solar
homes, purchase of the homes and finally, the buyers' operation
and maintenance of solar assisted dwellings.

This typical development process is influenced by a number of
public and private actors and institutions. The left-hand side
of the diagram identifies these institutions and the role they
play in influencing the marketability of solar units. Local zon-
ing and planning departments, for example, affect the builder
early in the development chronology. Zoning and site plan ap-
provals are prerequisite for construction and, often, for ob-
taining construction, or short term, financing. Utilities,
mortgage lending institutions and insurance providers play a
part in market acceptance through their impact on the prospective
purchasers' ability to buy a solar home and on the occupants'
monthly costs of operating and maintaining a solar assisted
dwelling.

Market acceptance has a third dimension which is captured on the
right-hand portion of the diagram. The building and sale of
residences in a particular area is influenced by such general
housing market factors as location and the socioeconomic and
demographic characteristics of the home buying population. Home
sales are also affected by a myriad of more specific market de-
terminants, including the prevailing tax rate, resale and appre-
ciation potential, and specific house location. These factors
are not attributes of the residence, but of its general and im-
mediate context or environment.

The market acceptance model supports two types, or levels, of
analysis. At the participant or individual level (left side of
the diagram), the types of actors involved, their policies and
procedures, and their attitudes and opinions can be analyzed with
reference to a particular residence or subdivision. At the
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market, or aggregate level (right side of the diagram), the type
of dwelling built and its features (both physical, structural
and locational) can be analyzed in terms of the degree to which
they "fit" or meet the demands of the local market.

A concrete example may be helpful. The fundamental market ac-
ceptance question is will a solar house sell. The answer is yes,
if (a) the builder is able to obtain zoning and planning ap-
provals, construction financing, prompt code inspection, and ap-
propriate utility hook-ups; and if (b) prospective purchasers are
able to obtain mortgage financing, insurance and reasonabhle tax
assessments and utility rates; and if (c) the housing unit itself
is located in a market where there is demand for that type of
housing, is located in an area with buyer appeal, and provides
the design and operational features preferred by purchasers in
that area.

In large measure, the guestion and issues raised in the various
chapters are those which would be raised by a builder thinking
about constructing a solar home. As a result, practical informa-
tion, of interest to the construction industry and to solar manu-
facturers, is stressed. More technical or theoretically oriented
analyses of the demonstration program are available in other HUD
documents. This report focuses on the local financial, regula-
tory and market realities which comprise the day-to-day environ-
ment in which American builders operate. The widespread adoption
of solar energy systems in the residential sector will be greatly
affected by the lessons learned and the success of the demonstra-
tion home builders in coping with these realities.

Finally, it should be noted that this volume of the report --
Detailed Analysis -- is intended to serve as a reference or
resource document. Each chapter is devoted to a specific topic
or question, and provides a comprehensive view of the relevant
data collected at this point in the demonstration program. In
consequence, there is some repetition of material among chapters.
This repetition is intentional, and desirable, because it permits
a reader with a limited interest to obtain information quickly.

A detailed Table of Contents is provided to facilitate this
process.

Use of Comparatives

The market acceptance process applies equally to solar and non-
solar, conventional residences. The key to the solar market
acceptance analysis is to determine the extent to which solar
"makes a difference" in the way a dwelling is treated by par-
ticipants in the process.

This analysis uses "comparatives" to explore this issue. For
each builder participating in the HUD program, one or two
builders who build homes of similar price in the same market area
are also selected. For each solar energy unit constructed,
similarly priced conventional units in the same location are
selected. For each solar home purchaser, a buyer of a nearby
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conventional residence is identified. These comparative build-
ers, homes and purchasers can then be paired with the solar
builders, homes and purchasers to determine if they are different
and in what ways they may differ.

The importance of this technique is threefold. First, it pro-
vides the opportunity to investigate the extent to which solar
participants and solar dwellings are representative of the main-
stream of the building industry and the mainstream of residential
construction. Second, among institutional actors, it permits an
analysis-of differences in policies and attitudes between those
which have actually dealt with a solar application (participants)
and those which have not (non-participants). Third, the use of
comparative homes -- of the same price and location as the solar
units -- provides a means of controlling for or holding constant
locational and cost factors which may influence market acceptance.

Organization of the Report

The nine chapters of the report relate directly to the market ac-
ceptance diagram. The first two chapters, on the solar builders
and the solar units, are largely descriptive. They provide basic
information on the grant program participants and the types of
solar units they are building. Builders are characterized in
terms of their experience, size and other attributes, and by
their reasons for participating in the HUD program. Their choice
of a solar system and problems encountered in construction are
also summarized. The solar grant units are profiled, with such
important attributes as size, price, style, amenities and loca-
tion identified and discussed. A capsule profile of the
"typical" solar builder and "typical" solar dwelling summarizes
these chapters.

Chapters 3 through 7 focus on the market acceptance process.
Chapter 3 profiles participating and non-participating construc-
tion lenders, zoning and planning agencies and building code
departments. Reports from these institutions on the way they
treated the solar homes and their policies and attitudes towards
future solar developments are examined. Contrasts between par-
ticipating and non-participating lending institutions are drawn.

Chapter 4 deals with the marketing and promotional techniques and
approaches utilized by solar builders to sell the units. Their
activities are matched against promotional and marketing activi-
ties of comparative builders. Most importantly, purchaser
preferences and responses to marketing tools are contrasted with
those employed by builders in a preliminary effort to assess the
effectiveness of the techniques used by solar builders.

The fifth chapter provides a detailed profile of the solar pur-
chasers. It discusses their socioeconomic characteristics and
their motivations in buying a solar residence. Solar and con-
ventional home buyers are compared to discover if the solar
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purchasers represent a narrow, or fringe segment of the home buy-
ing market.

In Chapter 6 the role of utilities, mortgage lenders, tax asses-
sors and insurance companies are explained. Of particular in-
terest is the impact of their policies and rate structures on the
costs of operating and maintaining a solar residence. These in-
stitutions will have a critical impact on the economic feasibility
of solar applications.

The following chapter addresses the question of purchaser satis-
faction with the solar units. The experience of living in a
solar unit is being monitored and levels of satisfaction with

the residence and the solar energy system will be more completely
analyzed in the future.

The final two chapters provide overviews of solar market accept-
ance. Chapter 8 describes the builders' perceptions of the market
for solar homes. This chapter also outlines an approach to
measuring the sales success of solar units funded under the
demonstration program. The length of time the units stay on the
market between construction and time of sale and differences be-
tween asking and selling prices are key indicators of aggregate
market acceptance. Unfortunately, consistent information is not
yet available to pursue this analysis in detail.

The last chapter, "Images of Solar in the Marketplace," summarizes
opinions and attitudes on the applicability of and prospects for
solar. Unlike the other chapters, which focus on the practical
experience actors have had with solar units, the material pre-
sented here describes views on the future of residential solar
energy systems. However, to the extent that these predisposi-
tions will affect or guide the widespread use of solar energy,
they are important to a comprehensive understanding of market
acceptance.

The Sample

The findings presented in this report derive from in-depth, per-
sonal interviews with participants in the solar market acceptance
process. The interview procedures and other data collection
methods are described in detail in the Appendix.

Table 1 lists the types of interviews conducted and the number of
respondents available for the analysis.
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Market acceptance analysis is not conducted for all of the build-
ers who have received grants under the Residential Solar Heating
and Cooling Demonstration Program. Table 2 documents this point.
Over the first three cycles of the demonstration program, 296
grants have been awarded, comprising almost 5,000 units of hous-
ing. The majority of these (235) are market grants made to
builders offering "for sale" housing. The remainder, or captive
market grants, are awarded for the construction of public hous-
ing, dormitory, Native American tribal housing or other units
which do not directly compete with conventional houses in the
marketplace.

Slightly more than half of the market grants have been selected
by HUD for market analysis. Of the 132 chosen for analysis,

58 (44%) have been completed and are included in this report.
Table 2 also displays the market, sample and surveyed grant sites
by award cycle and by region of the country. Approximately 75%
(22) of 1lst cycle grant sites and 68% (27) of Cycle 2 sites are
available for this report. Very few (9 of 63) 3rd cycle grants
have been surveyed. The sites are relatively evenly distributed by
region. The accompanying map shows the location of the 58 sur-
veyed grant sites.

Methodology and Limitations

The number of respondents available for this analysis is very
small. As shown in Table 1, only in the case of builders have
more than 50 interviews been conducted as of January 1, 1978.

In addition, the respondents do not comprise a random sample of
the participants in the solar demonstration program or of the
larger populations which they represent. Accordingly, great care
must be taken not to overinterpret the results reported here.
They constitute valid information, but are not generalizable.

Table 1
INTERVIEWS BY ACTOR
Number of Number of
Participant Comparative
Actor Interviews Interviews

Builder 58 131
Purchaser 49 45
Construction Lender 32 21
Permanent Lender 34 32
Utility 33 20
Insurance 28 *
Tax Assessor 32 *
Planning/Zoning Official 44 *
Building Code Official 43 ®
*No comparative actors.
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Table 2

MARKET ACCEPTANCE DATA BASE

Grants
Total 1/ ] 296
Market 2/ ] 235
Sample 2 | 132
Surveyed &l 1] 58
Market Sites and Sample Sites by Grant Cycle
Market Sample Surveyed
Sites Sites Sites
Total 235 132 58
Cycle 1 37 29 22
Cycle 2 59 40 27
Cycle 3 139 63 9
Market Sites and Sample Sites by Region
Market Sample Surveyed
Region Sites Sites Sites
Total 235 332 58
Northeast 52 25 23
South 56 26 15
North Central 61 38 15
West 66 43 17
1. Total number of grants remaining in demonstration program.

Excludes public housing, dormitories, and Native American

tribal housing.
3. Grants selected for market acceptance study.
4. Field surveys conducted as of January 1, 1978.
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Simple frequency distributions and cross tabulations are employed
throughout as the methods for displaying and exploring the data.
Statistical measures of central tendency are used in instances
where continuous data are available. However, statistical
measures of association lend a spurious specificity to the find-
ings and are, therefore, not employed.

A standard practice is to report percentages only when more than
50 cases are available. This convention has been modified in
this report, and percentage figures are reported because they are
more readily interpreted visually. However, care has been taken
to report the number of cases for each table and the number of
cases for each category for cross-tabulations. This will allow
the reader to compare percentages to the base from which they are
derived. For all tables, only valid responses are reported.

The issue of missing data is dealt with in the Appendix.

The small sample size has a final implication for the format of
this report. Many of the questionnaire items provide for sev-
eral response categories. Where appropriate to the issue under
investigation, categories have been collapsed. As a result dif-
ferent categorizations of the same variable may appear in dif-
ferent chapters. For example, builder experience in construction
may be seen as "less than 5 years/5 years or more" in one chap-
ter, and as "1l-4 years/5-14 years/l5 years or more" in another.
Reasons for these differences are in all cases explained, and the
reader may refer to the original distribution contained in the

Appendix.
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Builder Characteristics

Housing construction is a decentralized industry dominated by a
large number of relatively small, local entrepreneurs. Studies
conducted by the Bureau of Building Marketing Research indicate
that small builders (averaging fewer than 75 units annually) ac-
count for approximately 80% of active builders. High volume con-
struction companies -- both publicly and privately held =-- which
operate on regional, national and even international scales com-
prise the remaining one-fifth of the residential building industry.

Builders participating in the HUD demonstration program do not
constitute a rigorously selected sample of American builders.
However, the question of the extent to which the solar builders
are representative of builders in general is critical. There are
two reasons for this. First, from an analytic perspective, the
closer the participants "match" the characteristics of the indus-
try as a whole, the greater the likelihood that findings based on
participant interviews can be employed to make inferences about
the entire population of American builders.

More importantly, the characteristics of the participating solar
builders can have an effect on the demonstration program's suc-
cess in accelerating the acceptance of solar energy. If a
variety of different types of builders in a variety of markets
gain practical knowledge about constructing and marketing solar
homes, their experience can rapidly and effectively be communi-
cated to other builders of similar type and size. If, on the
other hand, involvement is limited to a small or narrow segment
of the building industry, the diffusion of solar may be impeded.

This chapter describes such relevant builder characteristics as
experience, size, scope of operations and type of residential
construction activity. Comparisons between conventional and
solar home builders are drawn to assess the representativeness of
the participants in the HUD program. Differences in builder at-
tributes by grant cycle and by region are examined in a pre-
liminary attempt to identify trends in program participation. A
composite profile of the "modal" or typical solar demonstration
participant summarizes these findings.

Following upon the description of builder characteristics, atten-
tion is directed to reasons given by builders for participating
in the demonstration program, the factors affecting their choice
of a solar system, their experience with solar construction (both



prior to and coincident with construction of the grant units),
and their satisfaction with the HUD Residential Solar Heating and
Cooling Demonstration Program. A survey of problems encountered
in the development of the solar units as reported by the builders
themselves concludes the chapter.

The Sample

Fifty-eight grant recipients have been interviewed. The solar
builders are relatively evenly distributed geographically.

Table 1-1

SOLAR BUILDERS BY REGION

North
Northeast South Central West Total
Total Market Sites 52 61 56 66 235
Builders Surveyed 11 15 15 17 58
Percent of Total (19%) (26%) (26%) (29%) (100%)

Approximately 25% of the builders of market housing awarded grants
over the first three cycles of the program are represented in the
sample upon which this report is based. The majority of the
sample builders were awarded grants in the 1lst and 2nd cycles of
the program. Seventy-six percent of Cycle 1 surveys have been
completed and 68% of the Cycle 2 interviews are included in this
analysis. Only a small number (14%) of the 3rd cycle grantees

are represented. Third cycle data are reported only as possible
clues to emerging trends, not as hard evidence of patterns in the
findings.

Table 1-2
SOLAR BUILDERS BY GRANT CYCLE
To Be Completed
Grant Cycle Surveyed Surveys
Cycle 1 29 22 (76%)
Cycle 2 40 27 (68%)
Cycle 3 63 9 (14%)
(N=132) (N=58)
1-2



Tne interaction of cycle and region is a key indicator of dif-
fusion of interest in solar over time. Table 1-3 displays
regional trends over the first two cycles. Builder participa-
tion appears to have increased in the Northeastern and North
Central regions of the country, while the South contributed fewer
builders in the 2nd cycle.

Table 1-3

REGIONAL TRENDS BY GRANT CYCLE

Region
Grant Cycle Northeast South North Central West
Cycle 1 2 (9%) 9 (41%) 3 (14%) 8 (36%)
Cycle 2 7 (26%) 4 (14%) 8 (30%) 8 (30%)
Cycle 3 2 2 4 1
(N=11) (N=15) (N=15) (N=17)

Builder Characteristics

Analysis of the range and type of builders involved in the demon-
stration program provides insight into the extent of interest in
solar within the residential construction industry. Emerging
patterns in builder experience, size and type of construction are
investigated in this section. Of particular interest is the ques-
tion of the degree to which solar program participants resemble
builders of similarly priced conventional housing units. This
contrast is drawn for each builder characteristic. In addition,
regional and grant cycle differences are displayed and analyzed.

Experience

Solar builders, as indicated in Table 1-4, range from the in-
experienced -- nearly one-fifth have been in business for less
than two years -- to the highly experienced. If 10 years in the
industry is taken as an arbitrary measure of builder "experience,
it is seen that more than half, 58%, of the solar program par-
ticipants can be characterized in this manner.

Although the average length of time in residential construction
is 9 years for the participants, 42% have been building for less
than 5 years. This suggests that the HUD program is attracting
a large proportion of "newcomers" to the industry. This assess-
ment is confirmed when the home building experience of solar and
conventional builders is compared. Table 1-4 clearly shows that
the proportion of less experienced builders in the demonstration
program is greater than among comparative builders and that the
conventional builders are more likely than the participants to
have been in construction for over 15 years.



Table 1-4

EXPERIENCE IN RESIDENTIAL CONSTRUCTION

Solar Builders Years of Comparative Builders
Experience

199 12 or Less|___| 8%
232 [ 3-5 [ ] 17%
1ss [ 1 e6-10 _] 24%
e T 1 13-35 [ 14%

25% | 6 or More | 37%
r | T T T T T T T T
50 40 30 20 10 10 20 30 40 50
Percent of Builders Percent of Builders
(N=58) (N=131)

Trends in builder experience over grant cycles provide an indi-
cator of the direction solar interest is taking among builders.
Table 1-5 indicates that fewer than one-fifth of the Cycle 1
builders have been actively engaged in residential construction
for less than 5 years. Participants awarded Cycle 2 grants are
almost evenly divided between the experienced and inexperienced
categories, while 3rd cycle builders reflect the distribution
prevailing in the 1lst cycle. In absolute numbers, however, 14
of the 21 inexperienced builders are 2nd cycle grantees.

Table 1-5

BUILDER EXPERIENCE BY GRANT CYCLE

Grant Cycle

Experience Cycle 1 Cycle 2 Cycle 3
Less than 5 years 18% 52% 33%
More than 5 years 72 48 67

(N=22) (N=27) (N=9)

There do not appear to be concentrations of experienced builders
in any one part of the country. Table 1-6 shows that experienced
builders are just as likely to be found in each of the four
regions. Similarly, the split between established and new build-
ers is approximately the same within each geographic area.



Table 1-6

BUILDER EXPERIENCE BY REGION

Region
Experience Northeast South North Central West
Less than 5 years 4 6 5 6
More than 5 years ® 9 10 11
(N=11) (N=15) (N=15) (N=17)

Builder experience, or track record, is discussed further in
Chapter 3 in the context of obtaining short term construction
financing for solar dwellings.

Type and Scope of Activity

The solar builders overwhelmingly (94%) concentrate on residen-
tial construction. Only 4 participants (6%) focus on commercial
construction or a mixture of residential and commercial. The
comparative builders are similarly almost exclusively oriented
to the residential sector.

Both groups of builders tend to operate on a local scale. Table
1-7 displays the market scope of demonstration program and com-
parative builders.

Table 1-7

SCOPE OF CONSTRUCTION ACTIVITY

Solar Builders Comparative Builders .

24%
Regional

(N=58) (N=129)




Within the residential sector, single-family detached units com-
prise the largest share of the builders' production housing.

Table 1-8
PREDOMINANT HOUSING TYPE
Solar Comparative

Builders Builders
Single-Family Detached (SFD) 69% 94%
Single-Family Attached (SFA) 21 2
Mixed SFD and SFA 5 4
Multi-Family 5 0
100% 100%

(N=58) (N=126)

Slightly more solar participants appear likely to specialize in
townhouse or quadriplex construction than the comparative
builders. In part, this finding is a function of the fact that
several grantees are constructing townhouse developments in areas
where a comparative townhouse developer could not be located.

Builder Size

The demonstration program participants range from the very small
to very large as measured by their average yearly unit output.

Table 1-9
BUILDER SIZE
(Average Number of Housing Units per Year)
Units Solar Builders Comparative Builders
9 or Less 28% 15%
10 - 24 21 23
25 - 49 9 19
50 - 99 8 9
100 - 249 14 20
250 - 749 12 9
750 or More 8 5
100% 100%
(N=58) (N=128)
1-6



Table 1-9 presents average unit volume for both participants and
comparatives. The distributions are quite similar. The solar
builders appear slightly more likely than the comparatives to be
"small" (9 units or less) or "large" (250 units or more). Nearly
one-half of the solar participants (49%) construct fewer than 25
homes a year and 34% average more than 100 dwellings. Few are
medium-sized entrepreneurs constructing between 25 and 100 an-
nually.

Builder experience and unit volume are associated in the follow-
ing table. Using 5 years of involvement in residential construc-
tion as the threshold between low and high experience and 25
units as the cut point between a small and a large operation
yields the findings contained in Table 1-10.

Table 1-10

BUILDER EXPERIENCE BY SIZE

Builder Experience

Less Than More Than
Builder Size 5 Years 5 Years
Less than 25 units 66% 38%
More than 25 units 34 62
100% 100%
(N=21) (N=37)

Builder size does not vary systematically by region of the coun-
try. Table 1-11 arrays the 58 solar builders by region and size.
It shows a relatively even distribution of builders of small and
large size both across and within the four geographic areas.

Table 1-11

BUILDER SIZE BY REGION
(Number of Builders)

Region
Size Northeast South North Central West
Less than 25 units 6 5 6 9
More than 25 units 5 10 9 8
(N=11) (N=15) (N=15) (N=17)




Participants are approximately evenly divided between small and
large unit volumes. However, there is evidence that builder size
has changed between Cycle 1 and Cycle 2. Table 1-12 shows that
two-thirds of the lst cycle grantees build more than 25 units,
while in Cycle 2 this proportion decreases to 37%. Too few

Cycle 3 builders have been interviewed to determine the direction
the builder size mix will take as the program evolves.

Table 1-12

BUILDER SIZE BY CYCLE

Cycle
Size I: 2 3
Less than 25 units 32% 63% 44%
More than 25 units 68 37 56
100% 100% 100%
(N=22) (N=27) (N=9)

Dollar volume is a second measure of a builder's size. Volume
may include gross income other than that earned in residential
construction. This is especially true of the very large firms
which may also sell land or receive management or other non-
construction income. Five dollar volume categories are provided
in Table 1-13 for solar and comparative builders. There is a
relatively even distribution of builders across dollar volume
categories among the demonstration program participants. As seen
in the frequencies for unit volume (Table 1-9 above), the solar
builders are also slightly more likely to fall into the low and
high categories of dollar volume than are the builders of conven-
tional homes.

Table 1-13
AVERAGE ANNUAL DOLLAR VOLUME
(Percent of Builders)
Solar Builders Comparative Builders
37%
208 233 == 19% 19%

}l% 15% 12% 17%

.49 .5 i 5 10 .49 oD 1l 5 10
mil. mil, mil. mil. mil. mil. mil. mil. mil. mil.
or =-.99 -4.9 -9.9 or or =-.99 -4.9 -9.9 or
less mil. mil. mil. more less mil. mil. mil. mil.

(N=55) (N=125)
1-8



Reasons for Participation in the Demonstration Program

Builders offer a wide variety of explanations for their decision
to build a solar home under the auspices of the HUD demonstration
program. Typical motives include the following:

Table 1-14

REASONS FOR PARTICIPATION IN
SOLAR DEMONSTRATION PROGRAM

"It seemed like a good idea/

the right time to try it" 28%

"An interesting challenge/

see if I could do it" 21

"Good publicity" 26

"Opportunity to test the market" 16

"Concern about energy availability/

conservation" : 9
100%
(N=58)

This pattern of response does not vary systematically by grant
cycle or by region of the country. Large and small builders,
experienced and inexperienced participants all give the full
array of responses, indicating that the program appeals to
diverse interests and objectives.

A majority (73%) of the solar builders have been involved with
government housing programs prior to the demonstration effort.
The level of previous experience with federal or state supported
housing programs is similar in each part of the nation and in
both Cycle 1 and Cycle 2.

Choice of a Solar System

The Residential Solar Heating and Cooling Demonstration Program
is expressly designed to permit flexibility and innovation in
system selection by participants. Seven of the 58 builders have
developed their own solar systems. Most, however, employ a man-
ufactured unit. Table 1-15 lists the responses builders give
when asked why they decided on a particular system for use in the
grant residence.



Table 1-15

REASONS FOR SELECTING A SOLAR SYSTEM

Recommendation of Engineer,

Architect or University 39%
Manufacturers' Experience 50
Other 11

100%
(N=56)

Half of the participants made their equipment selection decision
based on their evaluation of the experience of the manufacturer.
Thirty-nine percent followed the advice of an independent engi-
neer, architect, university or other research organization. The
remainder (11%) custom designed their own solar equipment.

Table 1-16

SELECTING A SOLAR SYSTEM

By Region
North
Northeast South Central West

Recommendation of Engineer,

Architect or University 27% 60% 40% 27%
Manufacturers' Experience 55 27 60 60
Other 18 13 - 13

100% 100% 100% 100%
(N=11) (N=15) (N=15) (N=17)
By Cycle
Cycle 1 Cycle 2 Cycle 3
Recommendation of Engineer,

Architector University 43% 37% 33%
Manufacturers' Experience 43 52 67
Dther 14 11 -

100% 100% 100%
(N=22) (N=27) (N=9)

Patterns of reliance on proprietary manufacturers for advice on
solar equipment are emerging from the data, as indicated in

Table 1-16. These data show that the manufacturer is the key to
system selection in every region except the South. It also ap-
pears that the role of solar manufacturers is increasing. In the

1=10



1st cycle of the program, 43% of the builders decided on a system
on the basis of manufacturer experience. 1In Cycle 2 this propor-
tion increases to 52%. Although Cycle 3 data are currently in-
complete, the trend toward increasing reliance on manufacturers
as opposed to technical sources appears to continue.

There is limited evidence that more experienced builders are more
likely to rely on a solar manufacturer in choosing a system than
are less experienced program participants. Fifty-four percent

of grantees who have been building homes for more than 5 years
state that manufacturer experience was the reason for their
equipment choice. Among less experienced builders, 38% looked to
the equipment producer for advice.

Other Solar Experience

The HUD program is attracting builders who typically have not
constructed a solar assisted residence prior to the program.
Forty-three, or 78% of the participants, have had no previous
experience with solar energy. Of the 15 who are experienced in
solar applications, 13 have built a dwelling heated with solar
equipment and two have installed domestic hot water systems.

Builders in the South and in the West account, respectively, for
5 and 8 of the participants with prior exposure to building a
solar home. These builders tend to be long term members of the
construction industry. Twelve of the 15 have been in business
more than 5 years and 8 have been involved in residential con-
struction for more than 10 years. In addition to being rela-
tively well established as home builders, they tend to operate
on a small scale. Thus, 10 of the 15 build fewer than 25 units
a year, and 7 build fewer than 9 units annually.

Table 1-17
PERCENT OF PARTICIPANTS BUILDING
OTHER SOLAR UNITS
By Region Northeast South North Central West
14% 18% 21% 47% N=28
By Grant Cycle Cycle 1 Cycle 2 Cycle 3
% 32% 50% 18% N=28
By Experience Less Than 5 Years More Than 5 Years
32% 68% N=28
By Size Less Than 25Units  More Than 25 Units
54% 46% N=28
1-11



Although the majority of the solar grantees are new to solar
construction, 50% are building solar homes outside of the demon-
stration program. Table 1-17 explores some of the variables
which may be associated with building solar without a HUD grant.
These data indicate that the Western area of the country accounts
for nearly half of these builders. This finding may mean that
this regional market is perceived as being particularly re-
ceptive to residential solar energy. Of the 17 Western builders,
13 are constructing unsubsidized units in addition to the grant
units.

Table 1-17 also indicates that experienced builders are more
likely than inexperienced builders to be involved with solar
construction outside of the HUD program. Underlying this as-
sociation is the finding, discussed above, that experienced
builders are also more likely than their less experienced counter-
parts to have had solar experience prior to HUD's effort. It
should also be noted that there is an apparent increase in the
percentage of participants building non-grant solar units between
Cycle 1 and Cycle 2. If this trend persists (it is not corrobo-
rated by the small number of Cycle 3 respondents) it may provide
encouraging evidence on the stimulus value of the demonstration
program.

The Solar Grant

The HUD program is intended to stimulate the use of solar energy
in the residential sector. The grant award may or may not cover
the full costs of the solar system, and these costs may or may
not be recovered in the sales price of the homes built under the
auspices of the program. These issues are discussed in detail in
Chapters 2, 8 and 9.

The size of the HUD grant awards, as reported by participating
builders, is displayed below. The average grant is $9,250.

Table 1-18
THE SOLAR GRANT
Range of Grant Percent of Builders
Less than $5,000 15%
* $ 5,000 - $ 9,999 41
$10,000 - $14,999 34
$15,000 - $19,999 6
$20,000 and Over 4
100%
(N=53)
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Fifty-three percent of the solar builders report that the HUD
award has been sufficient to cover all of their costs. Fourteen
percent were unsure at the time they were interviewed. One-third
believe that they encountered expenses relating to the solar
installation which were not covered by the government grant and
would have to be recovered in the sale price of the solar unit.
Research and development costs, the expense of accommodating
features and the added burden of promoting the solar unit are the
most frequently mentioned sources of additional financial expo-
sure.

Problems Confronting Solar Builders

All residential builders face a myriad of difficulties in success-
fully constructing homes at a profit. The analysis of solar
market acceptance focuses on institutional constraints and oppor-
tunities for the widespread development of solar heating and
cooling. Other members of the HUD research team are directing
attention to the special problems of constructing a solar unit

and to the solar systems themselves. Market acceptance interviews
query participating and non-participating builders on problems in
obtaining construction loans, zoning approval, site plan approval
and building code certification. In addition, solar builders are
asked if they have had difficulty in obtaining solar equipment,
and obtaining service assistance and warranties for the systems.
Responses to these questions are displayed in Table 1-19.

Table 1-19
PROBLEMS CONFRONTING SOLAR BUILDERS
Problems for Problems for
Solar Builders Comparative Builders
Yes No Yes No

Construction 16% 84% (N=56) 6% 94% (N=127)
Zoning 9 91 (N=57) 14 86 (N=129)
Site Plans 2 98 (N=57) 11 89 (N=129)
Building Inspection 15 85 (N=58) 5 95 (N=129)
Solar Equipment 41 59 (N=58) - -
Service for Solar 14 86 (N=56) - -
Solar Warranties 9 9l (N=58) - -

A

These data are discussed in Chapter 3, where the problems are
analyzed in detail. For the purposes of this overview chapter,
it is sufficient to note that with the exception of obtaining
solar equipment -- where 41% of the builders report difficul-
ties -- problems are reported by only a small minority of the
participants. Builders of conventional homes cite financing and
institutional difficulties in approximately the same proportions
as do the solar builders.
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Satisfaction with the Program

Questioned at the time when construction of the solar grant homes
is completed or nearing completion, a large majority of the par-
ticipants express positive opinions on the HUD demonstration pro-
gram.

Table 1-20

SATISFACTION WITH THE PROGRAM

Very Satisfied 48%
Satisfied 40
Dissatisfied 7
Very Dissatisfied 2
No Opinion 3
100%
(N=58)

Among the major positive aspects of the program, builders cite
the lack of problems in construction of the solar units and the
promotional and publicity advantages of solar energy. Negative
impressions center on "bureaucratic problems" and uncertainty
about the state of the art of solar equipment. However, the
overwhelming satisfaction expressed by participants outweighs
these concerns.

Capsule Profile of the Solar Builder

Following is a preliminary profile of the typical solar builder.
As the data presented in this chapter indicate, differences
among builders and variations by region and by grant cycle are
beginning to emerge. However, the capsule profile captures and
summarizes the basic findings presented in this chapter.



CAPSULE PROFILE OF THE
TYPICAL SOLAR BUILDER

éﬁased on the median value or most frequent
response for each item/

Builder Characteristics

Experience in Residential
Construction

Scope of Construction

Type of Construction

Size - Unit Volume

Size - $ Volume

9 years

Local

Single-Family Detached
20 Units/Year
$1,000,000/Year

Reason for Participation in
Demonstration Program

"An interesting challenge"
"Time was right"

Reason for Selecting a
Solar System

"Manufacturers' experience
in the field"

The Solar Grant

Average = $9,250
Covered all costs for
53% of builders

Other Solar Experience

First experience for 75%

Special Problems

Few institutional diffi-
culties, 40% report
solar equipment
problems

—e

Satisfaction with the Program

88% satisfied




Solar Homes: A Profile

The Residential Solar Heating and Cooling Demonstration Program
provicdes substantial freedom of choice to the builders of solar
homes. Grantees build homes which they perceive will meet the
demands of the local market in which they operate. 1In effect,
the characteristics of solar homes -- their location, price,
size, amenities =-- reflect the builders' perception of what will
sell best in their area.

Other members of the HUD research team are investigating the
architectural design of solar units and the technical attributes
and performance of the solar systems themselves. The purpose of
this chapter is to profile relevant features of the demonstration
homes which affect their marketability. Ninety-four solar resi-
dences (constructed by the 58 builders described in the preceding
chapter) are employed in this preliminary analysis. Unfortu-
nately, complete data on the market features of comparative, non-
solar units are not available at this time. As a result, con-
trasts between the characteristics of solar and competitive units
cannot be made. Future reports will include such comparisons.

However, the emerging profile of solar residences is, itself, of
interest. In particular, it illustrates the variety and range of
solar construction activity within the demonstration program.
House location, subdivision characteristics, structural attri-
butes, amenities, solar system type and house price are de-
scribed. As in the previous chapter, a capsule profile is de-
veloped which highlights features of a "typical" solar unit.

This chapter employs data on solar housing units; and solar
houses, as opposed to participants, are the units of analysis.
Information on the homes has been collected from a number of dif-
ferent sources. While other chapters in the data analysis are
based entirely on survey interviews, this profile of solar homes
draws upon data collated from builder interviews, from subdivi-
sion and site evaluation forms and from other HUD research team
mempers. The process of consolidating information from varied
sources introduces problems of comparability. For example, the
solar home prices reported below are not the same as those de-
tailed in Chapter 5. 1In the latter case, prices are those
reported by the purchaser, while figures presented here are based
on huilder responses at the time construction of the solar unit
was completed. Such discrepancies are acknowledged at the outset
and the data presented with the understanding that they are sub-
ject to further refinement and change.



The 58 grantee builders have in some cases constructed more than
one solar unit in a given project. One project site contains 16
identical units. With a small -sample, this concentration of
units can seriously distort findings. As an interim control for
this bias some distributions have also been calculated using only
one of the 16 units. This has been done to prevent one site from
swamping the marginal frequencies. As data collection expands
the sample, the impact of these 16 units on measures of central
tendency will be reduced.

Location

The regional distribution of solar grant homes and the size and
type of the locale in which they are built are indicators of the
extent to which the location of solar units reflects the main-

stream of new residential construction.

Table 2-1 shows the regional distribution of the sample of solar
grant houses and the percentage distribution of all housing
starts in the years 1975 and 1976 and the first three quarters of
1977.

Table 2-1

REGIONAL DISTRIBUTION OF SOLAR GRANT HOUSES
VERSUS DISTRIBUTION OF NATIONAL HOUSING STARTS

Solar Grant National
Region Houses Housing Starts

Northeast 14% 11%
North Central 22 25
South 20 38
West 44 26

100% 100%

(N=94) (N=4,207,900)

Among the solar units, the largest number is located in the

West, and the fewest in the Northeast. Comparing the distribu-
tion of the solar grant units to the distribution of national
housing starts reveals that the South contains a lower share of
th& solar grant houses than its share of total new construction,
while the Western region contains a larger share. 1In part, this
distribution results from the presence in the sample of one solar
grant site which contains 16 identical solar grant units. If
this distortion is corrected by removing 15 of these and recal-
culating the shares, the new percentages are 18, 25, 24, and 33
respectively. While the difference in the percentages in the
West -- 33 versus 26 -- becomes much smaller, the "corrected"
Southern share of the sample of solar grant houses still remains
substantially less than the Southern share of total construction.
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This suggests that participation in the program by Southern
builders lags behind that of builders in other parts of the
country. '

Table 2-2
REGIONAL DISTRIBUTION OF SOLAR GRANT HOUSES
BY CYCLE
Grant Cycle
Region 1 2 (2%) 3 Total
Northeast 11% 14% (19%) 27% 15%
North Central 14 16 (22) 47 20
South 39 14 (19) 13 21
West 36 56 (40) 13 44
Total 100% 100% (100%) 100% 100%
(N=28) (N=51) (N=36) (N=15) (N=94)

*Corrected distribution excludes 15 of the 16 identical
units contained in one grant site.

Table 2-2 shows how these percentages vary over the three HUD
grant cycles. The sample size for Cycle 3 is too small to allow
valid inferences to be drawn, but it is noteworthy that the lower
Southern share in Cycle 2 is so far replicated in Cycle 3. At
the same time, there seems to be a greater frequency of solar
construction in the northern climates as the cycles progress.
Once again, the high percentage for the Western region in Cycle 2
is accounted for, in part, by the 16 identical grant houses. A
distribution correcting for this distortion is also presented.

The state in which each of the solar grant houses discussed in
this chapter is located is shown in Table 2-3 along with the
respective number of houses in each state.

Table 2-4 indicates that the overwhelming majority of the solar
grant houses are constructed within Standard Metropolitan Statis-
tical Areas, to even a greater degree than for total national
construction. Of all grant units surveyed, 16% were constructed
in the SMSA's major city, 4% in a mature suburb, 47% in a de-
veloping suburb, and 29% in a rural or unincorporated area within
the SMSA. Three units are located in a satellite city, an eco-
nomically independent jurisdiction. The typical community popu-
lation was 40,000 in 1975 (up from 20,000 in 1970) indicating
that solar homes tend to be located in high growth areas. The
population (1975 estimate) of the typical SMSA in which solar
grant houses are built is 1.2 million.



Table 2-3
DISTRIBUTION OF -SOLAR GRANT HOUSES
BY STATE
Number Number
State of Houses State of Houses
Alabama 1 New Hampshire 3
California 3 New Jersey 2
Colorado 8 New Mexico 5
Connecticut 1 New York 3
Florida 3 North Carolina 1
Georgia 5 Ohio 5
Hawaii 6 Oregon 2
Idaho 1 Pennsylvania 3
Illinois 1. South Carolina 1
Indiana 3 Texas 2
Towa 2 Utah L
- Kansas 2 Vermont 1
Maryland 5 Virginia 3
Minnesota 3 Wisconsin o
Total 79
Table 2-4
DISTRIBUTION OF SOLAR GRANT HOUSES
AND NATIONAL HOUSING STARTS BETWEEN
METROPOLITAN AND NON-METROPOLITAN AREAS
Solar Grant National
Houses Housing Starts
In SMSA 81% 68%
Outside SMSA 19 32
100% 100%
(N=29) (N=4,207,900)
Table 2-5
A
LOCATION BY TYPE OF COMMUNITY
WITHIN AN SMSA
Community Type
SMSA's Mature Developing Rural or Satellite
Major City Suburb Suburb Unincorporated City
16% 4% 47% 29% 4%
(N=75)
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Subdivision Characteristics

Over 90% (87) of the solar grant houses are built within a sub-
division. Of these, over half (57%) were built in subdivisions
developed by a single builder.-- The remaining units are located
in subdivisions in which a number of independent builders pur-
chase lots. The median subdivision size in the sample is 81
units. (If 15 of the 16 identical houses are removed from the
sample, the median size is 175 units.) The typical subdivision
is comprised of single-family detached units of modern design.

Several of the grant houses are part of planned unit developments
(PUDs), retirement villages or new communities. Fourteen of the
58 grant sites provide an outdoor swimming pool as a subdivision
feature. Other amenities offered as a standard feature include:
a clubhouse or recreation center (13 sites); tennis courts (13
sites); bike trails (12 sites); and a golf course (3 sites). Ten
developments include either office or retail space as well as
single-family residences.

Over half, or 57%, of the units in subdivisions are constructed
on interior lots; 43% on corner lots. The median lot size for
all units is approximately one quarter of an acre. The distribu-
tion of lot sizes is highly skewed, however, with three houses in
the sample occupying lots of 6 acres or more in size.

Structural Characteristics

' The vast majority -- 83% -- of the solar grant houses are single-

family detached dwelling units. Their median size is approxi-
mately 1,600 square feet. A more complete description of the
variation in house sizes is given in the relative frequency dis-
tribution shown in Table 2-6. As in the regional distribution of
location by Census Region, the large concentration in the 1,000
to 1,499 sq. ft. range is an artifact of the 16 identical houses.
The removal of 15 of these units increases the median size to
1,800 sg. ft.

The design of two-thirds of the sample of solar houses can be
characterized as "modern," with another 3% characterized as
"ultra-modern," and the remainder as "traditional." Design
styles are difficult to define in specific terms. In general,
field staff consider traditional homes to include Tudor, Georgian,
Colonial, salt box and other similar designs. Modern homes in-
clude ranches, ramblers, and split-levels. Ultra-modern refers
toxstructures with unusual design.

As important from a market acceptance perspective as individual
unit design is the question of whether the solar home style is
the same as or similar to other units in the same subdivision. A
home that "sticks out" may be more difficult to sell. Data to
support such comparisons are being collected but are not avail-
able in complete form at this time.
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Table 2-6

DISTRIBUTION OF NUMBER OF SQUARE FEET
IN SOLAR GRANT HOUSES

Percent of Sample

Percent of of Solar Grant
Full Sample of Houses Less 15 of
Number of Solar Grant Identical Group
Square Feet Houses of 16 Houses
500- 999 2% 3%
1,000-1,499 39 28
1,500-1,999 27 30
2,000-2,499 22 26
2,500-2,999 7 9
3,000 + 3 4
100% 100%
(N=94) (N=79)
Mean 1,700 1,786
Median 1,580 1,796

The solar units vary substantially in exterior finish. Nearly
half (47%) are predominantly wood. Brick exteriors are found on
4% of the homes, and wood-brick combination on 14%. Stucco is
the second most typical finish, appearing on 22% of the units.
The remainder of the units (13%) are finished with adobe, alumi-
num siding or other materials.

Commonly, solar grant houses feature 3 bedrooms and 2 bathrooms.
Nearly 75% of the houses have 3 bedrooms, while slightly over 50%
include 2 bathrooms. Approximately 42% of the houses have a
three bedroom-two bathroom combination. The next most frequent
combination is 3 bedrooms and one-and-a-half bathrooms. The
majority of the houses have no basement, and of those that do
68% of basements are primarily unfinished. Over three-gquarters
of the houses in the sample contained a garage. Regional varia-
tion may explain these findings and will be analyzed in future
reports as more units are made available for analysis.

< Amenities

Table 2-7 provides a capsule description of the appliances and
amenities provided by solar builders. The typical house in the
sample comes with central air conditioning, a dishwasher, a dis-
posal, and a stove and oven. The houses typically lack a
refrigerator and a washer-dryer for laundry. Most houses also
contain a patio and fireplace and are at least partially
carpeted.




Data from the participating and comparative builder interviews
permit a limited comparison between the amenities and appliances
included in conventional and solar units. Table 2-7 displays

the standard amenities for the -two groups. It should be stressed
that these aggregate data cannot be used to make a direct com-
parison. However, it appears that amenities do not vary greatly.
Solar units are slightly more likely to include an attic fan.

And comparative residences appear marginally more likely to
feature a family room or a self-cleaning oven.

Table 2-7
STANDARD AMENITIES
Solar Units Comparative Units
Air Conditioning 53% 53%
Carpeting 90 88
Draperies 2 2
Self-Cleaning Oven 59 67
Refrigerator 10 12
Dishwasher 86 85
Disposal 79 79
Trash Compactor 3 9
Washer/Dryer 3 2
Powder Room/Half Bath 69 71
Recreation/Family Room 62 73
Porch/Patio/Deck 81 82
Fireplace 64 70
Attic Fan 38 28
Central Vacuum 2 4
(N=58) (N=131)
The Solar System

The typical solar system in the sample provides for space heating
and the supply of domestic hot water. The most frequent solar
system medium used is liquid, accounting for 64% of the sample.
Almost all of the solar units employ an active, as opposed to a
passive or hybrid, system. The median solar system cost is
$11,650.

%
Typically, the sample of participating builders passed approxi-
mately $5,000 of the solar grant through to the house purchaser.
The "solar pass through" represents the amount of the cost of
the solar system equipment which the purchaser does not pay for.
The HUD program does not specify how the builder should treat the
grant award. In effect, the grantee may give the consumer a
"free" system (a 100% pass through) or recoup the entire system
cost in the sale price (a zero pass through). Data presented
here -- based on asking price as opposed to sale price -- indi-
cate that, on average, 43% of the solar grant is passed through
to consumers.
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The costs of the solar houses in the sample cover a wide spectrum
of housing markets, ranging in asking price from $29,900 to

$169,000. The asking price per-square foot ranges between $26
and $65. The distribution of these two variables is shown in
more detail in Tables 2-8 and 2-9.
Table 2-8
ASKING PRICES OF SOLAR GRANT UNITS
Price Range Percent of Units Falling in Range
(in thousands) Asking (1) Asking (2)
$ 20~ 29.9 1% 1%
30- 39.9 3 4
40- 49.9 23 8
50- 59.9 19 22
60- 69.9 7 8
70- 79.9 21 25
80- 89.9 9 11l
90- 99.9 7 8
100-109.9 2 3
110-119.9 4 5
120+ 4 5
100% 100%
(N=91) (N=76)
Mean $68,849 $74,359
Median $64,000 $73,950
Asking (1) - Includes full sample.
Asking (2) = Excludes 15 houses of identical group of 16.
Table 2-9
ASKING PRICE PER SQUARE FOOT
Price Range Percent of Houses Falling in Range
$20- 24.9 0%
25- 29.9 3
* 30- 34.9 13
35~ 39.9 43
40- 44.9 13
45- 49.9 1.1
50- 54.9 9
55- 59.9 8
60+ 2
100%
(N=90)
Mean $41.4
Median $38.0
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The distribution of asking prices has two peaks or "modes." The
first falls within the $40,000 to $49,999 range; the second within
the $70,000 to $79,999 range. The lower mode is due in large part
to the concentration of sixteen .identical houses with an asking
price of $47,000. Removal of 15 of these sixteen houses moves

the second mode to the $50,000 to $59,999 range. The existence

of two modes suggests that the sample may be comprised of one
group of houses targeted toward middle-income buyers and another
for upper-income buyers.

The distribution of asking prices per square foot shows a strong
concentration in the $35 to $39.9 range, which indicates that the
variation in house size is probably the major determinant of the
variation of gross asking prices.

Table 2-10 shows how the median statistics for the financial
variables considered in this chapter vary by HUD grant cycle.
The medians for the asking prices for Cycle 2 do not include 15
of the 16 identical units. Because the sample size for Cycle 3
is so small, comparing it with the other two cycles is unwar-
ranted. Clearly, asking price has increased over each award
cycle. But on a per-square-foot basis, asking prices do not
appear to have changed substantially over the three cycles. The
apparent drop in the amount of the solar grant that the builder
has "passed through" to the consumer should also be noted. This
may be due to house buyers' placing a higher value on solar
energy systems and therefore becoming more willing to pay a
higher price for houses that contain them.

Table 2-10
PRICE STATISTICS BY CYCLE
1 2 3
N N N
Asking Price $63,965 26 $78,500 35 $74,825 15
Asking Price per
Square Foot $38.6 26 $40.0 35 $40.2 14
Solar Cost $11,000 23 $12,000 31 $11,000 6
Scolar Grant
Pass Through $ 5,000 17 $ 5,057 29 S 1,125 6
(N=26) (N=50) (N=15)
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Capsule Profile of Solar Grant Houses

A brief summary of the "typical" solar grant house is presented
below. It should be understood that this profile accurately
represents only the solar units investigated to date. It is
expected that the profile will change as more Cycle 3 units are
constructed and as Cycles 4 and 5 are added. The size of the
sample does not permit separate, regional profiles to be con-
structed.

CAPSULE PROFILE OF THE
_ TYPICAL SOLAR GRANT HOUSE
/Based on the median value or most frequent
- response for each item/

LOCATIONAL CHARACTERISTICS SUBDIVISION CHARACTERISTICS
In SMSA? Yes In Subdivision? Yes
SMSA Population, 1975 1,200,000 Mix of Housing Predominantly
Single-Family
Community Type Developing Detached
Suburb
Number of Units 175
Community Population
1970 20,000 Architectural Style Modern
1975 40,000
STRUCTURAL CHARACTERISTICS SITE CHARACTERISTICS
House Type Single-Family Lot Size .25 Acres
Detached
Lot Type Interior
Size 1,700 to 1,800 sg. ft.
Style Modern
Exterior Wood
Number of Bedrooms 3
%
Number of Bathrooms 2
Basement None
Parking Facility Garage
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APPLIANCES AMENITIES
Air Conditioning? Yes, Central Patio-Balcony Yes
Dishwasher Yes Carpeting Partial
Disposal Yes Fireplace Yes
Range and Oven Yes
Refrigerator No
Washer/Dryer No

SOLAR SYSTEM PRICING

Function Space Heating and
Supply of Domestic

Hot Water

Type Active
Medium Liquid
Cost $10,000-$15,000

Solar Grant

Asking Price Two Ranges (Modes)
a) $50,000-$60,000

b) $70,000-$80,000

Asking Price

per Sg. Ft. $35 to $40

Pass Through $5,000
Backup Service Electric
%
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The Development Process

As shown in the solar marketing and market acceptance model,
several institutions play a part in the development of a solar
house. Chronologically, they impact the home building process in
its earliest stages; and are, therefore, critical to the entire
market acceptance process.

The lender providing construction financing to the solar home,
for example, by imposing more stringent loan terms on a solar
home, or more basically, by refusing to finance a solar heatec or
cooled dwelling, can slow the widespread development of residern-
tial solar energy. Planning, zoning, and subdivision ordinances
which regulate the siting of solar units can prevent the use of
solar in some instances or increase the cost of building a solar
unit. Building code regulations may, similarly, increase the
cost of installing solar and thereby affect the market acceptance
of solar energy for residential heating and cooling.

Alternatively, the policies of these same institutions can en-
courage solar development. A lending institution might grant
more favorable construction loan terms to the builder of a solar
house in order to help prcmote the development of alternative
energy sources. 2Zoning regulastions might include bonuses or
special variances for solar construction. Greater flexibility in
the administration of the building code for solar houses might
stimulate the adoption of residential solar systems by builders.

This chapter examines the effect of these three institutions--
the construction lender, planning and zoning agency, and the
building code department on the development of solar homes.
The following questions are addressed. First, is there evidence
that these actors have, in fact, influenced solar development
to date? Second, if these institutions have influenced the con-
struction of the solar units, have their effects been positive,
facilitating the market acceptance of residential solar energy,
or negative, in some way hindering solar development.

¥
In addition to a description of the impact these institutions
have had on the demonstration units--as reported by the builder
as well as by the agencies--their attitudes toward solar energy
in general are analyzed. While attitudes and opinions are not
perfect predictors of future behavior, they shed light on the
probable direction these institutions will take in dealing with
solar applications.



Construction Financing

Lending institutions that provide construction financing im-

pact the development of solar energy in three primary ways:

1) the general willingness to provide construction financing for
solar equipped units, 2) the terms under which construction loans
on solar houses are made relative to similar non-solar units, and
3) the valuation of solar units in the institution's appraisal
process.

Data on the role of construction lenders are derived from four of
the questionnaires used in this study. The 58 builders of solar
grant homes provide information on their experiences obtaining con-
struction financing, and comparative data are available from 131
non-participating comparative builders. In addition, 32 lending
institutions, which provided construction financing to solar
builders, and 36 non-participating lenders have been interviewed.

Profile of the Solar Lender

The financial institutions providing construction loans to the
solar builders represent a wide variety of lender types and sizes.
As shown in Table 3-1, savings institutions and banks are approx-
imately equally represented among the solar construction lenders
surveyed.

Table 3-1
TYPE OF LENDING INSTITUTION
Non-
Participating
Solar Lender Lender
Area
North- North
east Central South West Total Total
Savings
Institution 100% 50% 50% 27% 50% 67%
Bank 0 50 50 73 50 30
Other 0 0 0 0 0 3
100% 100% 100% 100% 100% 100%
(N=5) (N=8) (N=8) (N=11) (N=32) (N=36)

The North Central and Southern regions replicate the national
distribution of lender types, but all those institutions finan-
cing solar in the Northeast are savings institutions. This
variation may be partially a result of the small number of
lenders surveyed in the Northeast. The West has a greater pro-
portion of banks as opposed to savings institutions than does
the sample as a whole.



As reflected by total deposits or assets in 1976, the size of the
solar lenders varies widely, as is illustrated in Table 3-2

Table 3-2
SIZE OF LENDER
Non-
Participating
Solar Lender Lender
Area
North- North
Assets east Central South West Total Total
$24 Million
or Less 0% 0% 14% 10% 7% 0%
$25-99
Million 40 25 14 30 27 25
$100-999
Million 60 62 58 40 53 64
$1 Billion
.or More 0 13 14 20 13 i
100% 100% 100% 100% 100% 100%
(N=5) (N=8) (N=6) (N=9) (N=28) (N=36)

The annual volume of residential construction loans of the solar
lenders and the non-participating lenders is shown in Table 3-3.
In general, builders appear to have arranged construction loans
with a representative cross section of the financial community.

Table 3-3

ANNUAL VOLUME OF RESIDENTIAL
CONSTRUCTION LENDING

Solar Lender Non-Participating Lender

$4 Million or Less 24% 33%

$5-24 Million 48 39

$25 Million or More 28 28
T00% 100%
(N=29) (N=18)

Willingness to Provide Construction Loans

The first major issue with regard to the impact of construction
lenders on the market acceptance of solar energy is whether or
not financial institutions will lend money for the development
of solar residences. The data collected to date do not indicate
that obtaining construction financing is a serious problem for




the solar builders. As shown in Table 3-4, 13% of the solar
builders report having problems obtaining construction loans
for the solar unit.

Table 3-4

PERCENT OF BUILDERS HAVING PROBLEMS
OBTAINING CONSTRUCTION LOANS

v

Solar Builder- Solar Builder- Comparative Builder-
For Solar House For Development For Development
(N=53) (N=53) (N=127)

This only slightly exceeds the 9% indicating problems securing
construction financing for the subdivisions in which the solar
houses are located and the 6% of comparative builders reporting
difficulty procuring construction loans for their developments.

Financing difficulties for both the solar unit and its develop-
ment appear more pronounced in the Northeast and the West, as
displayed in Table 3-5. No financing problems of any kind have
occurred among the sample units located in the South.

Table 3-5

PERCENTAGE OF SOLAR BUILDERS EXPERIENCING
PROBLEMS OBTAINING CONSTRUCTION LOANS BY REGION

Region
Northeast North Central South West
For Solar House 33% 7% 0% 20%
“For Development 22% 8% 0% 13%
(N=9) (N=15) (N=13) (N=15)

A trend may be emerging in the proportion of builders having
problems obtaining solar-unit construction loans. Table 3-6
illustrates that difficulties in development financing have
increased slightly over time. The percentage of builders
having problems with financing of the solar units has in-
creased between Cycle 1 and Cycle 2 from 10% to 21%. There
are too few Cycle 3 grants at this time to ascertain if the
apparent increase in construction finance difficulty will
continue.
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Table 3-6

PERCENTAGE OF SOLAR BUILDERS EXPERIENCING PROBLEMS
OBTAINING CONSTRUCTION LOANS: BY CYCLE

Cycle
Cycle 1 Cycle 2 Cycle 3
For Solar House 10% 21% 0%
For Development 5% 8% 13%
(N=20) (N=24) (N=8)

There is no direct evidence to suggest that it is the solar sys-
tem which caused the loan problems. However, comparative builders
report that construction financing for their developments (obvi-
ously they didn't build solar units) has not been more difficult
in the 2nd cycle than in the first. In addition, comparative
builders in the same location as the solar builders reporting
problems have not reported problems of their own. Because the
absolute number is so small (2 builders with problems in Cycle 1
and 5 in Cycle 2) inferences on this question must be limited.
But this is an area which will be investigated thoroughly as the
sample of Cycle 3 builders increases.

Table 3-7 reveals that, of those solar builders having problems
in acquiring construction loans for the development in which the
solar house is located, 60% also had difficulty obtaining fi-
nancing for the solar house, while only 7% of those builders not
having problems financing the development had difficulties gain-
ing financing for the solar unit. Again the numbers involved are
too small to justify interpretation.

Table 3-7

PERCENTAGE OF BUILDERS HAVING PROBLEMS OBTAINING
CONSTRUCTION LOANS FOR THE SOLAR HOUSE

60%

Those Having Those Having
Difficulty No Difficulty
Financing Development Financing Development
(N=5) (N=46)




When asked to explain their problems in obtaining financing, the
solar builders cite restrictions on loan availability and gen-
erally conservative lenders as the cause of their difficulties.
None mentioned solar. These reasons are similar to those de-
scribed by the comparative builders with problems securing
construction financing.

There are indications within the financial community of a general
willingness to provide construction financing for solar dwelling
units. More than one-third (38%) of the 32 solar construction
lenders have furnished construction loans for other solar units.
Only 6% have denied requests for construction loans on solar
units. Five of 36 (14%) non-participating lenders have also pro-
vided construction financing for solar residences while only one
has denied a solar construction loan. However, this denial was
attributed to the home's functional obsolescence and not to the
unit's solar system.

Of the 25 solar construction lenders that make home improvement
loans, only one reports an unwillingness to make such a loan for
a' solar energy installation or retrofit. Three of these lenders
received actual requests for home loans for solar installations
and two of these requests were granted. The lender refusing the
loan attributed this refusal to a lack of FHA support for home
improvement loans for solar system installation.

A final, although somewhat indirect, indication of willingness to
finance solar houses is whether or not an institution has placed
any limits on the number of solar units it would finance in a
particular development. At the present time, none of the 32
solar lenders have introduced such limitations. Of the 36 non-
participating lenders surveyed, only three have placed limits on
the number of units they would provide with construction or per-
manent loans.

Overall, there is little evidence to indicate that construction
financing has been an obstacle to solar development. Few solar
builders in the grant program have experienced problems securing
loans for their solar units. Of those having difficulty, most
see the cause of the problem as something other than solar.
Finally, a number of the surveyed lenders have financed other
non-grant solar residences and few have denied requests for
financing solar houses.

On %the whole, however, construction lender acceptance of residen-
tial solar energy appears to be related less to the studied con-
clusion that solar is a low lending risk or a highly beneficial
energy source than to a general belief in the credit worthiness
of the solar builder.

Less than half (42%) of the lenders made any special requests for
information plans or data on the solar unit or had any specific
concerns regarding the application for financing of the solar
unit. Of these, 12 requested brochures on the solar system.



The remaining lenders had concerns about the cost of solar equip-
ment and about the market acceptability of a solar-equipped house.
Finally, less than one-fourth (23%) of the institutions requested
to examine the solar system to be used prior to authorizing
financing.

The proportion of those lenders making this request has increased
over the first two grant cycles as shown in Table 3-8.

Table 3-8

PERCENTAGE OF CONSTRUCTION LENDERS REQUESTING
TO EXAMINE SOLAR SYSTEM: BY CYCLE

21%
14%
Cycle 1 Cycle 2
(N=7) (N=19)

Of much greater consequence in the decision to finance the solar
house is an institution's knowledge about the builder constructing
the solar unit. The builder's experience, or track record, and
prior relationship with the lending institution are key lending
criteria. As illustrated in Table 3-9, 91% of the solar lenders
stated that a builder's experience is either important or very
important in their willingness to provide construction financing.
Eighty-four percent of the solar lenders report that the builder's
prior relationship with their institution is important or very
important.

The similar emphasis placed on these factors by the comparative
construction lenders indicates that the primary considerations
for loan approval are similar for both conventional and solar con-
struction loans.

The builder's size is of importance to some of the solar lenders,
although this factor is much less of a concern than the builder's
experience and prior relationship with the lending institution.
Forty-five percent of the solar lenders cite this as a factor of
importance. Twenty-nine percent of the comparative construction
lenders also mentioned the importance of builder size (see Table
3-10).



Table 3-=9

IMPORTANCE OF BUILDER'S EX?EﬁIENCE AND PRIOR RELATIONSHIP
WITH LENDING INSTITUTION IN OBTAINING CONSTRUCTION LOAN

Prior Relationship
With Lending

Builder Experience Institution
Solar Comparative Solar Comparative
Lender Construction Lender Construction
to Lender: to Lender:
Solar General Solar General
Builder Policy Builder Policy
Very Important 71% 62% 68% 52%
Important 20 38 16 14
Relatively Unimportant 3 - 6 29
Not At All Important 6 - 10 5
100% 100% 100% 100%
(N=31) (N=21) (N=31) (N=21)
Table 3-10

IMPORTANCE OF BUILDER SIZE IN OBTAINING
CONSTRUCTION LOAN

Solar Lender Comparative Construction
to Solar Builder Lender: General Policy
Very Important 10% =
Important 35 29%
Relatively Unimportant 49 47
Not At All Important 6 24
100% 100%
(N=31) (N=21)

Table 3-11 indicates that builder size, measured by average num-
ber, of units built per year, may have an effect on the problems
experienced obtaining construction financing. Those firms con-
structing 250 housing units per year or more have had no problems
securing financing for either their solar units or their develop-
ments.

Builder experience and size (in terms of units and dollar volume)
are described in Chapter 1 of this report. The solar program
participants are relatively evenly distributed between large
scale and small scale operations and represent varying degrees
of longevity in the construction industry.
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Table 3-11

PERCENTAGE OF SOLAR BUILDERS EXPERIENCING PROBLEMS
OBTAINING CONSTRUCTION-LOANS: BY BUILDER SIZE

Average Units Built Per Year

9 or Less 10-49 50-249 250 or More
For Solar House 14% 13% 17% 0%
For Development 0% 20% 8% 0%
(N=14) (N=15) (N=12) (N=10)

Table 3-11 indicates that with the exception of very large build-
ers (250 units or more), participants of moderate and small scale
are approximately equally likely to encounter loan difficulty.
Categorizing builders encountering problems by their experience
in residential construction yields the results displayed in

Table 3-12.

Table 3-12

CONSTRUCTION FINANCE PROBLEMS
BY BUILDER EXPERIENCE

Nature of Problem

Problem with Problem with
Builder Experience Solar House Development
Less than 5 years 4 3
5 - 9.9 years - 3
Over 10 years 1 1

These data on the number of builders reporting problems are dis-
torted by the fact that all three of those with less than five
years construction experience reporting problems with financing
the development also had problems with the solar unit. However,
10 of the 12 problems are among builders with less than 10 years
experience. Because financial institutions apparently place high
priority on experience, these relationships demand further atten-
tion as the grant program evolves.

A final factor which may contribute to the relative ease evident
to &8ate in obtaining construction financing for solar equipped
units is the innovativeness of the institutions providing finan-
cing. The data suggest that the solar construction lenders may
be somewhat more innovative than the typical financial institu-
tion. While the financial institutions providing solar construc-
tion loans cover the spectrum of institutional types and sizes,
they are more likely than the comparative construction lenders to
approve financing requests for projects using experimental equip-
ment or construction techniques. While 86% (21) of the solar



construction lenders receiving such requests generally ap-
prove them, only 25% (8) of the comparable construction lenders
did so. A further indication of the greater innovativeness of
the solar lender is that many more of these institutions are
asked to provide construction financing on experimental
projects. Sixty-nine percent of the solar lenders report such
requests.

Loan Terms

The second major issue with regard to the effect of the con-

struction financing process on the market acceptance of solar
energy involves the terms granted on the loan, relative to those
given on comparable projects.

Table 3-13 shows that 94% of the construction lenders granted the

solar unit construction financing on terms generally the same as
those for similar projects built at the same time. Of those two
cases in which terms differed, one had more favorable terms for
solar due to the publicity generated for the financial institu-
tion. In only one case were terms less favorable. The less
favorable terms were attributed to the fact that it was the
builder's first project and not to the unit's solar system.
Thus, in no instance did the existence of the solar system
result in less favorable terms.

Table 3-13

TERMS OF THE SOLAR CONSTRUCTION LOANS

More favorable
terms for solar

Less favorable
terms for solar

94%
Terms for solar
generally the
same

o~

(N=31)




Twelve of the solar lenders have also provided construction fi-
nancing to other solar units. All made the loans on terms com-
parable to those given similar projects granted loans during that
period. Only one of the 23 solar lenders willing to finance a
solar home improvement loan stated that it would give the solar
loan different terms than those for comparable projects. The
solar loan would be made at a lower rate. Five comparative
lenders have provided construction financing for solar houses

and all made these loans at the terms prevailing at the time of
the loan.

Thus, there is virtually no evidence that the terms of construc-
tion loans for solar equipped homes have differed from those
given to comparable projects.

Appraisal of Solar

The way in which the solar system is appraised is the third major
issue in assessing the effect of the construction lender on the
market acceptance of solar energy. The appraisal of the solar
system is based on the value which the construction lender sees
in the solar system. Table 3-14 illustrates lender perception

of solar's effect on value. Almost two-thirds (66%) of the solar
construction lenders believe that a solar system will add to the
value of the home. None of the lenders interviewed believes that
solar will reduce home value, but 18% are not sure and 16% main-
tain that the system will have no effect.

Table 3-14

HOW WILL SOLAR AFFECT HOME VALUE?

No Effect

66%
Adds to Value

Solar Construction Lender
(N=31)
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An examination of lender attitudes by region in Table 3-15 shows
that the greatest proportion of lenders believing that solar
will add to the value of the unit are in the South and the West.

Table 3-15
EFFECT OF SOLAR ON HOME VALUE:
BY REGION
Region
Northeast North Central South West
Add to Value 40% 38% 87% 82%
No Effect - 25 13 18
Reduce Value - - - -
Don't Know 60 37 - -
100% 100% 100% 100%
(N=5) (N=8) (N=8) (N=11)

Table 3-16 summarizes the solar construction lenders' beliefs
about the effect of solar on the value of the home by type of
institution.

Table 3-16

EFFECT OF SOLAR ON HOME VALUE:
BY TYPE OF INSTITUTION

Type

Savings Institution Bank

Add to Value 56% 75%
No Effect 6 25
Reduce Value - -
Don't Know 38 -

100% 100%

(N=16) (N=16)

Approximately half of those solar construction lenders believing
that a solar system will add value to a house believe that the
solar builder will be able to fully recover the cost of the solar
system in the price of the house without a government grant.
Table 3-17 depicts the full breakdown of attitudes.

Forty-one percent of the lenders do not believe that the full
costs can be recouped and 28% do not know. These responses sug-
gest that the financial community is conservative in their assess-
ment of the profitability of solar construction.



Table 3-17

CAN BUILDER RECOVER COST OF SOLAR IN HOUSE
PRICE WITHOUT GRANT

28%
Don't know

Solar Construction Lender
(N=32)

Finally, the lenders are asked whether they believe that solar
will create additional value for the seller at time of resale.

As shown in Table 3-18, 43% do not have an opinion, 41% believe
that additional value will be created at time of resale and 16%
do not. Solar construction lenders in the South and West show
the greatest proportion of positive attitudes. Fifty percent of
southern lenders and 64% of institutions in the West believe that
solar will add to home resale value. These proportions decrease
to 20% and 13%, respectively, for the Northeast and North Central
region of the country. There are no discernible trends among cycles
or differences by type of lending institution in these evalua-
tions.

Two-thirds (68%) of the solar construction lenders did not con-
duct a special appraisal of the solar unit prior to the approval
of construction financing. Thus, in the majority of cases the
solar system was treated separately from the rest of the house
for appraisal purposes. Forty-four percent of the savings in-
stitutions and 20% of the banks made special appraisals. There
is no clear relationship between the size of the institution and
whether a special appraisal was conducted. Neither is there any
clear trend in the proportion of institutions requiring special
appraisals over time. The regional breakdown of lenders making
a special appraisal is given in Table 3-19.



Table 3-18

WILL SOLAR CREATE ADDITIONAL VALUE IN RESALE?

43%
Don't know

Solar Construction Lender
(N=32)

Table 3-19

PERCENTAGE OF CONSTRUCTION LENDERS MAKING SPECIAL
APPRAISAL OF SOLAR UNIT BY REGION

Region
Northeast North Central South West
20% 43% 25% 36%
(N=5) (N=7) (N=8) (N=11)

Those institutions making a special appraisal of the solar unit
handled the cost of the solar system differently. About half
included the entire additional solar equipment cost in the value
of the home, and the other half excluded the cost entirely. One
institution included part of the cost. Clearly, this issue re-
mains to be resolved within financial institutions. Exclusion of
the entire cost of the solar system will be a barrier to wide-
spread market acceptance.




Conclusion

Overall, the data collected to date indicate that the construc-
tion lender has had only a minimal effect on the development of
solar energy. Few impediments were found in the availability of
loans or the appraisal of the solar units, and virtually none in
the terms on which solar loans are made relative to comparable
construction loans. Several scattered instances were found in
which the policy of a construction lender would rbe an encourage-
ment to solar development.

Financial institutions seem to focus more he€avily on the charac-
teristics of the builder, particularly experience and prior
relationship with the lender, than on the specific characteristics
of the unit being financed in their loan-making decisions.

Building Code Inspection

Local building codes and the inspection processes by which code
approval is obtained have the potential for hindering or en-
couraging the residential use of solar energy. Direct regulation
of solar systems, the inadvertent impact of the general code
requirements, and the way in which the code is administered may
all affect solar development. Building code provisions can in-
fluence the types of solar equipment that can be used in a
locality. Code administration may result in delays in a
builder's construction schedule. Inspectors may require costly
or time consuming structural modifications in the residence or

in the solar system installation. To date, 43 local building

code officials having jurisdiction over the sample solar grant
units have been surveyed.

Profile of the Building Code Department

Building code officials operate from a number of different posi-
tions within local government organizational structures, as is
shown in Table 3-20.

Table 3-20
POSITION OF DEPARTMENT IN GOVERNMENT
ORGANIZATIONAL STRUCTURE

Housing and Urban Rehabilitation/Development 5%

Department of Community Development 7

YPlanning and Zoning Department 2

Public Works 2

Responsible to City 12

Town Board 14

County Executive Board 25

Independent Department 33
100%
(N=43)
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The department is located in a variety of different levels of
government as depicted in Table 3-21.

Table 3-21

DEPARTMENT'S LEVEL OF GOVERNMENT

City 49%

Town/Village 7

City-County 44
100¢%
(N=43)

Forty of the 43 building code departments have an established
building code. Evaluation of building health and safety in the
remaining three departments is accomplished through either health
department and zoning regulation or minimum lot size and floor
area regulation.

Many different model building codes serve as the bases of local
codes. Table 3-22 shows those codes used as models in the sur-
veyed jurisdictions.

Table 3-22

USE OF MODEL CODES

BOCA -- Basic 22%
AIA -- National 3
SBCC -- Southern 16
ICBO == Uniform 50
IAPMO -- Uniform Plumbing 6
NFPA -- NEC and Life Safety 3
100%
(N=32)

The'Approval Process

The most direct source of information on the effect of building
code regulation on the development of solar energy is the solar
builder. Table 3-23 displays the percentage of builders experi-
encing difficulty obtaining building inspector approval. There
are nine instances (17%) of problems gaining approval for a solar
unit and one problem with code approval for the development in
which the solar house is located. Five percent of the compara-
tive builders reported difficulty in gaining code approval.
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Table 3-23
PERCENTAGE OF BUILDERS HAViNG PROBLEMS OBTAINING
BUILDING INSPECTOR APPROVAL
5%
2%
Comparative
Solar Builder - Solar Builder - Builder -
For Solar House For Development For Development
(N=53) (N=53) (N=129)

The proportion of builders reporting difficulty in each region is
shown in Table 3-24. There is no clear trend in the proportion
of builders experiencing code approval problems between grant
cycles.

Table 3-24

SOLAR BUILDERS EXPERIENCING PROBLEMS OBTAINING
APPROVAL FROM BUILDING INSPECTORS FOR SOLAR HOUSE

27%
23%
=
10%
7%
Northeast South North Central West
(N=10) (N=13) (N=15) (N=15)

Although the majority of builders report no difficulty obtaining
code approval for their solar units, the trouble in virtually all
cases where problems were encountered is related to the solar
system itself. Only one of the builders having problems with
code approval for the solar unit also had code problems for the
subdivision in which the solar home is located. Furthermore,
while comparative builders attribute their difficulties to strict
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inspectors, the solar builders tend to attribute their problems
to a lack of inspector knowledge of solar. While this is not
necessarily a permanent hindrance to the adoption of solar
energy, it can be a short-run ifmpediment.

The code officials provide another perspective to this issue.
None of the officials stated that waivers were requested to
accommodate the grant units' solar system. Of the 40 jurisdic-
tions having a building code, only six required design changes
for the solar unit for code approval. These changes were changes
in the ventilation system, wall construction modification, valve
changes and the separation of tanks from the potable water sup-
ply. Those jurisdictions having codes modeled after the ICBO-
Uniform, the AIA-National, the SBCC-Southern, and the IAPMO-
Uniform Plumbing were those in which changes were required.

System approvals for the grant homes are handled in the normal
manner by regulatory personnel in almost 90% of the cases. 1In
two cases new methods were tested. The solar collectors were
reviewed in one instance and the state plumbing inspector viewed
one unit.

Solar grant home job site inspections are handled in the normal
manner in 90% of those jurisdictions which have building codes.
In 8% of the grant sites no inspection is necessary. Only one
inspection is reported to have differed from routine procedures.
In this case, special training was given to the inspector.

Additional job site inspections were necessary in 26% of the
jurisdictions with building codes. The additional examinations
were performed in order to understand the solar system operation,
conduct structural inspection for liquid systems and conduct
electrical and plumbing inspections. Additional inspections were
required in two of the five jurisdictions with codes modeled after
the SBCC-Southern code and in one of the 11 jurisdictions with
codes modeled after the ICBO-Uniform code.

The processing time for code approval for the grant units ex-
ceeded normal standards in nine (23%) jurisdictions. In three
cases plans were formally reviewed and in two instances there
was a stringent mechanical review of the solar system. Uncon-
ventional plumbing and frame systems also increased the process-
ing time as did a general desire to understand the system. Four
of the nine officials requiring additional proce551ng time be-
lieVe that future solar unit approvals will not require this
extra effort and delay.

Other non-grant solar units have been constructed in the majority
of the study areas. In fact, almost three-fourths (72%) of the
code departments have reviewed building permit applications for
other solar units. Three of these units required waivers for
engineering and design approval of their solar systems and all
three were granted. Just over one-fourth (26%) of these non-grant
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solar units needed some design change to meet code approval. In
three cases the change was required by a historic design ordi-
nance. Other changes involved insulation, tank capacity and a
separation of water tanks.

Solar system approvals for grant units are handled in a normal
fashion in 97% of the cases. The one case which was out of the
ordinary involved the building code official reviewing and dis-
cussing the solar system with the builder.

Job inspections are handled expeditiously in all cases, but addi-
tional job site inspections were necessary at 16% of the solar
locations. These were a result of the officials' unfamiliarity
with solar.

Approximately one-fifth (19%) of the solar applications took
longer to process than the normal inspection. The extra time was
attributed to a need for additional plumbing inspections and a
need to closely inspect the first solar system in the jurisdic-
tion.

Ten percent of the jurisdictions report development of special
training for field inspectors. This training consists of gener-
ally familiarizing the inspectors with solar energy.

Solar and the Code

Code provisions for solar systems installation exist in 19% of
the jurisdictions studied. All codes with such provisions are
in the South and West as shown in Table 3-25. The provisions
include a section of the Uniform building code and the BOCA
plumbing code.

Table 3-25

CODE PROVISIONS FOR SOLAR INSTALLATION BY REGION

Region
Northeast North Central South West
Yes - - 42% 23%
No 100% 93% 50 77
Don't Know/
Not Applicable - 7 8 -
100% 100¢% 100% 100%
(N=4) (N=14) (N=12) (N=13)

There are a number of specific circumstances in which solar sys-
tems and building codes are reported to conflict. Questioned
about the types of solar systems which would have problems meet-
ing code requirements, toxic carriers are mentioned by 10% of the
respondents, systems with plastic tubing by 8%, liquid and un-
workable systems by 5% each, and liquid systems using antifreeze
and systems operating at less than 70% efficiency by 3% each.
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Fifty-two percent (21) of the building code officials believe that
potential problems in meeting code requirements are greater for
solar retrofits, largely because of the possibility of structural
inadequacy of the residence for supporting the solar system.
Finally, 30% of the respondents believe that there will be

special health hazards in the use of solar energy in multi-family
construction.

Overall, the building code has not been a major impediment nor
encouragement to the development of solar energy. However, in a
small but significant number of instances the solar system has
created some changes or difficulties in the code approval process.
Design changes in the solar systems, additional inspections,
inspector training in solar and added processing time were re-
guired in some instances. Similar experiences with the non-grant
solar homes, which have been built in the surveyed jurisdictions,
confirm this conclusion.

One primary cause of the difficulties with code approval is the
lack of expertise in the solar field among building code offi-
cials and their staffs. A substantial proportion of building
code department personnel report some knowledge of solar energy,
as shown in Table 3-26. Less than one-fifth claim to be very
knowledgeable, while an additional 39% believe they are somewhat
knowledgeable. However, direct hands on involvement with solar
systems is infrequent.

Table 3-26

STAFF KNOWLEDGE ABOUT RESIDENTIAL
SOLAR SYSTEMS

Very Knowledgeable 17¢%
Somewhat Knowledgeable 39
Slightly Knowledgeable 27
Not At All Knowledgeable 17
100%
(N=41)

The need for building code officials to be better informed about
solar is highlighted by the solar builders, many of whom attribute
thgir problems gaining building code approval to the inspectors'
lack of familiarity with solar energy systems. A desire for
further information is expressed by 33% of the code officials.

Planning and Zoning Approval

Planning, zoning and subdivision regulations can impede or en-
courage the ultimate market acceptance of solar energy. Forty-
four local planning and zoning officials in the jurisdictions of
the solar grant homes have been interviewed. Data from the
previously cited solar grant builders and comparative builders
are also used to explore the impact of these officials on solar
development.
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Profile of the Planning and Zoning Department

The majority of the planning and zoning officials are located in
planning departments, as shown in Table 3-27. Most of the rest
of the officials operate from executive, zoning, or community
development offices.

Table 3-27

POSITION OF DEPARTMENT IN GOVERNMENT
ORGANIZATIONAL STRUCTURE

Executive/Mayor's Office 11%
Planning Office 60
Community Development Office i1
Zoning Office 11
Other 7
100%
(N=44)

The departments responsible for planning and zoning regulation
are most often at the municipal level of government. However,
a substantial proportion are county agencies (see Table 3-28).

Table 3-28

LEVEL OF GOVERNMENT

Municipal or Township 59%
County 27
Semi-Independent County 7
Other 7
100%
(N=44)

All of the jurisdictions have zoning ordinances. Eighty-one per-
cent have the responsibility for day-to-day zoning regulation and
adq;nistration, and in 86% of the localities the department has
the responsibility for subdivision regulation.

Zoning Approval

Obtaining zoning approval has been a problem for only two, or
4%, of the solar grant units, according to the solar builders.
This percentage is less than the proportion of solar builders
reporting difficulties gaining approval for their developments
and less than the percentage of comparative builders having

3-21



R O N Ta s B am B A A A EN TE Ew e

similar problems with their developments. None of the solar
builders' problems can be attributed to solar. The solar
builders cite the local "political climate" as the cause of their
difficulties.

The solar builders have had no problems obtaining site plan ap-
proval for solar units. Again, there was less difficulty secur-
ing approval for the solar units than there was gaining approval
for the development in which the solar home was located or for
the comparative development. ;

The planning and zoning officials offer additional evidence to
substantiate the lack of impact which planning, zoning and sub-
division regulations have had on the solar grant units. Twenty
percent of the officials were not even aware that a solar grant
unit was located within their jurisdiction.

Requests for zoning actions or subdivision modifications have
been received in four of the jurisdictions surveyed. Solar was
a. factor in only one of these requests and all requests that

were formally made were granted. Thus, planning, 2zoning and sub-
division regulations have posed no barriers to the use of resi-
dential solar systems. The positive impact of planning and
zoning departments on residential solar development has also been
limited. Only two of 44 jurisdictions have modified their zoning
ordinance to accommodate the installation of residential solar
systems.

The Potential Impact

Although planning, zoning, and subdivision regulations have had
almost no impact to date on solar development, the potential
impact is somewhat greater. Small percentages of the zoning
ordinances in the surveyed jurisdictions contain provisions which
could impact widespread utilization of solar energy. The types
of provisions are shown in Table 3-29.

When asked to identify any legislative, administrative or other
existing impediments to resident solar energy systems in their
jurisdictions' zoning and subdivision controls, two officials
cited lot coverage restrictions and one a historic district
zoning ordinance. Two of the three stated that the flexibility
in administration of these provisions would ease their impact,
however. No other impediments have been suggested.
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Table 3-29
EXISTENCE OF SOLAR -RELATED PROVISIONS IN
ZONING ORDINANCE
15%
12%
10%
5%

Design Lot Bulk-Height

Criteria Positioning Setbacks Limits

(N=42) (N=42) (N=41) (N=41)

The potential impact of zoning and planning regulations on solar
units increases for multi-family units, entire solar subdivisions
and solar retrofits. Five of the 44 officials stated that there
would be significant differences in the regulation of multi-family
as opposed to single-family solar units. Multi-family units may
need changes in design criteria and height requirements. Five
officials also thought that unique issues would be raised with
the construction of an entire solar subdivision or PUD. Finally,
14 of the 44 officials said that ordinance changes in height
limitations, yard position requirements, and historic district
aesthetic regulations might be required for retrofitted units.

The role of zoning and planning requirements remains in a state
of flux. Eleven percent of the officials interviewed know of
proposed state or local legislation dealing with solar energy
that would directly impact their operations. Thirty-four percent
of the officials anticipate further changes in their zoning
ordinance or its administration which could facilitate the use of
solar energy systems in residential development.
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Marketing a Solar House

One of the most important aspects of the solar demonstration pro-
gram lies in the area of the marketing and marketing techniques
that are used to promote sales of solar homes. The purpose of
this chapter is to provide a summary of the marketing experience
of the demonstration program participants.

Marketing may be referred to as the processes and techniques em-
ployed by builders or developers to attract buyers to solar homes.
It must be recognized, however, that two types of outcomes are
possible with a marketing program. At the first or minimal level,
marketing should result in some greater awareness on the part of
the prospective homeowner population of the possibilities and ad-
vantages of solar. At this level, there may not be a specific
decision to purchase a solar unit, but the marketing program has
succeeded in generating interest in solar as an option to be con-
sidered in future purchase decisions. On the second level, how-
ever, there is a conscious decision to purchase, implying a de-
liberate action, as a result of the marketing program. In this
case, the result of the marketing program is to actually moti-
vate a prospective purchaser to buy and occupy a solar unit.

There is another dimension to assessing the effectiveness of a
solar marketing program. It is necessary to determine the ex-
tent to which a decision to purchase a solar home is due to the
marketing efforts by the developer or builder, and how much is
due to other factors--such as overall investment climate, char-
acteristics of the local housing market, institutional support,
and other factors that are not under the direct control or in-
fluence of the builder. These "externalities," which must be
considered along with the specific marketing program, are ad-
dressed in Chapters 3 and 8 of the report. This chapter is
limited to the summary and evaluation of marketing technigques
used by builders and developers.

For clarity and convenience, the organization of the data dif-
ferd from the other chapters of the report. The first section
contains a detailed presentation of the marketing approaches
employed by solar program participants. Differences by re-
gion, grant cycles, and builder size and experience are ex-
plored where distributions and sample size permit. The second
section draws contrasts between the marketing techniques of
comparative and solar builders. Finally, in the third section
an attempt is made to integrate builder and purchaser data in
order to determine the extent to which marketing efforts are



reaching their intended audience. Several instances where builder
and purchaser response do not "match" are pointed out as potential

areas where marketing efforts may be refined or strengthened.

Fifty-eight builders have been surveyed, and 131 comparative
builders gquestioned on marketing activity. In many instances
the number of reported respondents is less than these totals
due to removal from the sample of cases in which there was no
response or the question did not apply.

Marketing from the Participating Builder’s Perspective

One of the basic techniques used to promote solar units is ad-
vertising. Table 4-1 shows that among solar builders over four-
fifths emphasize solar in their advertising efforts.

Table 4-1

USE SPECIAL EMPHASIS ON SOLAR IN ADVERTISING

Yes 81%

No 19
100%
(N=43)

The advertising effort is largely concentrated in newspaper ads,
as shown in Table 4-2. The major medium employed for solar pro-
motion is the newspaper, with television, local magazines, and
billboards used far less frequently. Television is employed in
almost all cases only by the very largest builders, those con-
structing more than 750 units annually.

Table 4-2

MEDIA ON WHICH MOST OF ADVERTISING BUDGET IS SPENT

Newspaper 92%
Television 4
Local Magazine 2
Billboards 2

100%

% (N=49)

Other techniques that are used by the solar builders are sum-
marized in Table 4-3. The techniques that are used most often
include: open houses, press releases, and brochures developed
specifically for the solar unit.
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Table 473

TECHNIQUES USED "TO PROMOTE SUBDIVISION

Techniques Used Not Used

Open House 86% 14%
Press Releases 72 28
Special Brochures 71 29
Special Events 55 45
Furnished Open Model 45 55
Unfurnished Open Model 45 55
(N=58)

It is noteworthy that furnished or unfurnished models are used
for promotional purposes in less than half the cases. The use
of models and special events warrants future attention because
their utilization is approximately evenly divided among partici-
pants. The other promotional techniques are employed by a large
majority of the builders. Table 4-4 displays use of a furnished
model by region of the country, grant cycle and builder size and
experience.

These data do not admit to ready interpretation. There do not
appear to be great differences in the use of open models by re-
gion, although they are less likely to be employed in the North-
east than in any other geographic area. Utilization by grant
cycle is virtually identical. However, larger builders--those
constructing more than 25 units per year--are more likely than
small entrepreneurs to use models. This pattern is replicated
for the use of unfurnished open models and special events as
promotional techniques.
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Table 4-4

USE OF FURNISHED MODEL HOMES

By Region
Northeast South North Central West
Yes 27% 40% 60% 47%
No 63 60 40 53
100% 100% 100% 100%
(N=11) (N=15) (n=15) (N=17)
By Grant Cycle
Cycle 1 Cycle 2 Cycle 3
Yes 46% 44% 44%
No 54 56 56
100% 100% 100%
(N=22) (N=27) (N=9)
By Builder Size (Units)
Less than 25 More than 25
Yes 25% 63%
No 75 37
100% 100%
(N=28) (N=30)
By Builder Experience
Less than 5 years More than 5 years
Yes 33% 51%
No 67 49
100% 100%
(N=21) (N=37)

Builders themselves are asked to rank the effectiveness of their
marketing techniques. Table 4-5 displays the builders' judgment
of the success of each type of promotional activity.

Table 4-5

MOST SUCCESSFUL PROMOTIONAL ACTIVITY

Technigues

Open House 41%

Special Events 20

Press Release 20

Open Models 15

Promotional Material 2

None 2
100%
(N=41)
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The techniques that are more favored for marketing (open houses,
press release, special brochure) are the same techniques that
are judged most successful in promoting solar homes.

A promotional technique used by some solar builders is the pro-
vision of on-site sales personnel, to answer questions and to
point out the features of solar units. Table 4-6 reveals that
there is roughly an even split among builders employing this
technique. Furthermore, among those builders that supply on-site
sales personnel for marketing, there is a wide variation in actual
knowledge about solar systems, as is also demonstrated in the
table.

Table 4-6

ON-SITE SALES STAFF

On-site sales staff 52%

No on-site sales staff 48
100%
(N=58)

KNOWLEDGE ABOUT SOLAR AMONG ON-SITE SALES STAFF

Very knowledgeable 33%

Knowledgeable 60

Not at all knowledgeable 7
100%
(N=30)

The role of the sales force in marketing solar units is particu-
larly important. This is confirmed by the limited evidence
available on the role of special incentives provided to the sales
force for marketing solar units. As seen in Table 4-7, although
incentives or bonuses are provided in only relatively few cases,
where such sales incentives are given considerably more reported
sales activity is perceived.
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Table 4-7

ROLE OF SALES INCENTIVES OR BONUSES
IN SOLAR MARKETING

Incentives offered to

sales staff 24%
Incentives not offered
to sales staff 2
Don't know or does not
apply 55
100%
(N=58)

Have incentives improved sales?

Yes 60%

No 7

Do not know 33
100%
(N=14)

As with the use of promotional techniques, there are no clear re-
lationships between an on-site sales staff and either the region
in which the participant builds or grant cycle. There is, as
would be expected, a greater likelihood that large builders--par-
ticularly those averaging more than 100 units annually--will em-
ploy on-site staff than will smaller builders.

Builders sometimes use the arrangement of long-term mortgage
finance as a promotional technique to increase sales for homes,
and this technique has been applied to solar marketing as well.
As may be seen in Table 4-8, a substantial number of builders,
40 out of 58 or 69%, assist in arranging financing for the units
they construct. There is no substantial difference in the fi-
nancing assistance that is used to promote a solar home as op-
posed to a non-solar home.
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Table 4-8

USE OF FINANCING IN MARKETING SOLAR HOMES

Use of assistance in financing in marketing homes;
provided for

all homes 95%

only non-solar homes 3

only solar homes 2
100%
(N=40)

If financial assistance is provided, are terms the
same for solar and non-solar homes?

Yes 95%

No 5
100%
(N=36)

Another marketing approach to promote solar residential units
is the provision of a home owners warranty by the builder on
the unit that is sold. A home warranty is not the same as the
guarantee or warranty that may accompany the solar system. The
data indicate that a clear majority of builders provide some
kind of warranty on the housing unit. Further, in most cases
the warranty does not differ between solar and non-solar units.
These findings are presented in Table 4-9.



Table 4-9

USE OF HOME OWNER'S WARRANTY IN MARKETING SOLAR HOMES

Use of homeowner's warranty by solar builder (for all units
in subdivision, including non-solar units)

Yes * 81%

No 19
100%
(N=58)

* It should be noted that out of the 81% (47 builders)
almost one-fifth (8) provided a standard "1-2-10"
(HOW) warranty.

Are warranty terms different for solar versus non-solar

units?
Terms are the same 59%
Terms are not the same 41
100%
(N-44)

Provision of a homeowner's warranty is related to both the size
and level of experience of the solar builders. Generally, in-
creasing size and increasing experience are associated with mak-
ing warranties available as a marketing technique. All of the
participants constructing more than 50 units a year provide war-
ranties on their residences, while 63% of the smaller builders
do so. Similarly, 55% of builders who have been in business
fewer than 5 years provide warranties, while close to 90% of the
more experienced builders (and all of those with more than 20
years experience) provide them.

There is one final aspect to the marketing approaches that are
used by solar builders. It relates to the use of solar units

to enhance the marketing of other homes in a subdivision. In
other words, some builders may use the attraction of a solar
home as a means of generating interest not only in the solar
home, but also in non-solar units that may be located near the
solar unit. The sales traffic and interest that is generated
for ¥solar is felt to have a direct impact on the sales potential
for all other units. Table 4-10 documents this marketing ef-
fect. Builders are practically evenly divided between those who
believe a solar home enhances general home sales and those who
are of the opinion that solar homes provide no positive impact to
promoting sales of other homes in the subdivision.



Table 4-10

IMPACT OF SOLAR-UNITS ON OTHER
UNITS IN SUBDIVISIONS

Improved marketability 49%

Reduced marketability - 2

No effect 49
100%
(N=53)

Marketing from the Comparative Builder’s Perspective

The juxtaposition of the marketing techniques employed by solar
builders to sell solar homes and the comparative builders to sell
conventional units shows that there are no great differences in
approach between the two groups. Following are detailed compar-
isons which elaborate on the findings presented in the first sec-
tion of this chapter.

The advertising efforts of comparative builders are largely con-
centrated in newspapers, as shown in Table 4-11. The participat-
ing solar builders display a similar tendency towards reliance on
print media. Newspaper advertisements dominate the promotion
budgets of builders in all four regions of the nation and in each
cycle of the demonstration program.

Table 4-11

MEDIA ON WHICH MOST ADVERTISING
BUDGET IS SPENT

Comparative Builders Solar Builders

Newspaper 86% 92%
Television 4 4
Radio 2 -
Local Magazines 1 2
New Home Guide 1 -,
Billboards 6 2

100¢% 100%

(N=100) (N=49)

%

Promotional techniques other than advertising that are employed
by comparative builders are summarized in Table 4-12. The tech-
niques utilized most frequently include brochures, open houses
and unfurnished open model homes.



Table 4-12

PROMOTIONAL  TECHNIQUES

Comparative Builders Solar Builders
Special Brochures 55% 71%
Open House 48 86
Unfurnished Open Model 41 45
Press Releases 34 72
Furnished Open Models 30 45
Special Events 25 55

(N=128) (N=58)

The proportions of conventional home builders using each of these
marketing techniques are consistently smaller than those reported
by the solar builders. 1In only one case (brochures) do as many
as half of the comparatives cite reliance on any promotional
technique. In other words, the solar units are promoted more
heavily than are comparative homes.

In addition, several clear differences in emphasis emerge from
these data. The use of press releases, for example, is the
second most common marketing technique reported by solar builders,
while it is the fourth most frequent approach employed by the
comparative builders. Special events and open houses tend to be

more often featured by program participants than by their counter-
parts.

When the promotional techniques used by comparative builders are
arrayed in the order of how successful they are felt to be, the
results included in Table 4-13 are obtained. The success rank-
ings of the conventional home builders can be contrasted to those
reported by the HUD program participants. Although the compara-
tives actually employ models slightly less frequently than the
solar builders (see Table 4-12, above) 42% believe they are a
successful marketing tool. Only 15% of the solar builders share
this view. Techniques such as the open house, press releases

and special events are favored by demonstration program grantees.



Table 4—13

MOST SUCCESSFUL PROMOTIONAL TECHNIQUES

Comparative Builders Solar Builders

Open Models 42% 15%
Open House 20 ~ 41
Promotional Material 9 -
Press Releases 7 2
Special Events 7 20
Brochures 4 20
None 1L 2

100% 100%

(N=55) (N=41)

The provision of on-site sales personnel is a marketing tech-
nique which is employed by approximately half of both the solar
and comparative builders. Among the comparative builders, how-
ever, there are differences in the use of this technique by re-
gion of the country and among builders of different unit volumes.
Table 4-14 indicates that on-site staff are more frequently em-
ployed in the South and the North Central areas. Moreover,
there is a direct association between builder size and use of
sales staff. None of the smallest builders has this marketing
force available while almost 90% of large builders employ sales
staff.

Table 4-14

ON-SITE SALES STAFF

By Region
Northeast South North Central West
Yes 44% 68% 59% 32%
No 56 32 41 68
100% 100% 100% 100%
(N=18) (N=34) (N=32) (N=34)
%
By Builder Size (Units)
9 or Less 10-49 50-249 250 or More
Yes - 34% 74% 89%
No 100% 66 26 1.1
100% 100% 100% 100%
(N=13) (N=53) (N=34) (N=18)
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As seen in the previous section, the role of the sales staff is
important in marketing solar homes. This finding is confirmed
by the limited evidence available on the use of special incen-
tives for the sales force amorig "the comparative builders. Table
4-15 shows that while incentives are provided by only a portion
of the comparative builders (25% as opposed to 24% of solar
builders), they are perceived as improving sales. This percep-
tion is mirrored by the solar builders.

Table 4-15

INCENTIVES IMPROVE SALES

Comparative Builders Solar Builders
Yes 59% 60%
No 22 7
Not Sure 19 33
100% 100%
(N=32) (N=14)

Table 4-16 shows that similar proportions of both solar and com-
parative builders provide assistance to purchasers in arranging
permanent (mortgage) financing for their units. The inability

of small builders to employ this marketing tool is documented

in Table 4-17 where arrangement of financing is crosstabulated

by builder size. As in instances discussed above, the larger
builders are more likely to utilize this marketing technique than
are small builders.

Table 4-16

ARRANGE FINANCING FOR PURCHASERS

Comparative Builders Solar Builders
Yes 63% 69%
No 37 31
100% 100%
(N=123) (N=58)
‘3
Table 4-17

ARRANGEMENT OF FINANCING BY BUILDER SIZE

9 or Less 10-49 50-249 250 or More
Yes 12% 58% 73% 94%
No 88 42 27 6
100% 100% 100% 100%
(N=16) (N=53) (N=33) (N=18)
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A final comparison between the solar and the comparative builders
involves their perceptions of the impact solar units have on the
marketability of other residences in the subdivisions in which
they are located. Table 4-18 'iYflustrates the uniformity of opin-
ion between the two groups. Half the builders believe that the
presence of a solar home has a positive effect on the sale of
other units, and half feel that the solar unit does not make any
difference. While these data reflect the opinions of builders
and not empirical evidence, they raise a question about the em-
ployment of the attractive power of solar to generate home sales
as opposed to subdivision traffic.

Table 4-18

IMPACT OF SOLAR HOUSES ON MARKETING
OTHER UNITS IN SUBDIVISIONS

Solar Builders Comparative Builders

Improved marketability 49% 47%

Reduced marketability 2 2

No effect 49 51
100% 100%
(N=53) (N=108)

Marketing from the Purchaser’s Perspective

The previous sections of this chapter outlined the marketing
techniques and tools employed by the solar demonstration pro-
gram builders. Remaining to be explored is the degree to which
these efforts to "sell" solar homes match the purchasers' ex-
planations of what "sold" them on the solar unit.

Data are presented describing the purchasers' initial sources

of information about the solar home, and their reasons for visit-
ing the units. The importance of solar energy in attracting
buyers to the subdivision is evaluated. Finally, home and sub-
division characteristics, which purchasers report influenced their
decision to buy a solar home, are briefly outlined. (Chapter 5
describes the purchase decision in further detail and profiles

the solar home buyer.) A tentative evaluation of the impact of
marketing techniques is also provided.

‘
Attraction to Solar

Purchasers of both solar and conventional homes report becoming
aware of the development in which they bought their home through
a wide variety of sources. Table 4-19 summarizes these responses.
Initial awareness appears to relate most strongly to informal in-
formational sources such as advice from friends or driving around
and learning of the development by chance. The comparative pur-
chasers cite learning of the development from a real estate agent
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more frequently than the solar home buyers. These data suggest
that formal advertising techniques--billboards, newspaper adver-
tisement, radio and television--play a modest role as informa-
tional sources for the solar purchasers. About one-third of this
group first learned of the solar subdivision from these advertis-
ing media.

Table 4-19
SOURCE OF INFORMATION ABOUT DEVELOPMENT
Solar Comparative
Purchasers Purchasers
Friends 25% 18%
Just Passing Through 23 20
Newspaper-Classified 14 8 41
Newspaper/Magazine Article 12 2
Builder's Reputation 10 7
Real Estate Agent 10 27
Billboard 4 2
Other 2 13
100% 100%
(N=49) (N=45)

Most purchasers state that their initial information is received
from friends or from personal discovery ("Just passing through")--
factors which are beyond the control of the builder. A minority
of purchasers report that their awareness of the subdivision was
a result of more formal marketing efforts. Table 4-20 displays
the formal sources of information reported by purchasers and the
proportions of the builders' advertising budgets devoted to these
media. The data are clearly limited: only 16 purchasers men-
tion formal advertising as their primary source of information.
However, the percentages suggest that to the extent formal ad-
vertising is employed by builders, and relied on by purchasers,
it is targeted to the most effective medium.

Table 4-20

MARKETING MEDIA: PURCHASERS VS. BUILDERS

Purchasers' Source Builders'

of Initial Advertising
Information Budget
Newspapers/Magazines 82% 94%
Billboards 12 2
Television 6 4
100% 100%
(N=16) (N=49)
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Of importance to builders is the question of the extent to which
purchasers are attracted to a development by the solar unit.
Table 4-21 indicates that less than one-third (29%) of the ulti-
mate purchasers of solar homes report that they first visited the
subdivision because of the solar energy units. The second part
of Table 4-21 shows that in their advertising, builders in most
cases (8l%) stress the presence of a solar unit. While not of-
fering final proof, these data imply that emphasis on solar may
be misdirected. That purchasers visit a subdivision for reasons
other than the solar unit suggests that a more even balance in
advertising might be more effective than stress on the solar fea-
ture. In effect, the "draw" of solar may be overrated.

Table 4-21

IMPACT OF SOLAR ON PURCHASER ATTRACTION
WAS VISIT DUE TO THE SOLAR SYSTEM ?

Solar Purchasers Comparative Purchasers
Yes 29% 18%
No 71 82
100% 100%
(N=49) (N=40)

BUILDER EMPHASIS ON SOLAR IN ADVERTISING

Yes 81%

No 19
100%
(N=43)

Even if the presence of a solar unit may not be a universal mag-
net, it may be a selective draw which attracts identifiable seg-
ments of the home buying market. If this is shown to be the
case, builders might effectively target solar advertising to
specific groups and direct advertising promoting other non-solar
features of their homes to other market segments.

Unfortunately, the sample of purchasers is too small to properly
address this issue. Table 4-22 illustrates an exploratory ap-
proach to determining the composition of the group of purchasers
who¥are most affected by solar-specific promotional techniques.
There are too few purchasers in most of the occupation, age, edu-
cation and household size and income categories to allow inter-
pretation. However, as the sample of purchasers increases atten-
tion will be directed to elaborating these relationships.



Table 4-22

SUBDIVISION VISIT DUE TO SOLAR

Occupation
Professional/Technical (N=33)
Managers (N=3)

Clerical (N=3)

Craftsmen (N=10)

Age

Under 30 (N=8)
30-44 (N=23)
45-64 (N=13)
65+ (N=5)

Education Level
High School (N=9)
Some College (N=8)
College Grad. (N=16)
Grad. School (N=16)

Household Size

1 (N=10)
2 (N=23)
3 (N=8)
4 (N=5)
5 (N=3)

Household Income
Under 10,000 (N=3)
$10,000-$19,999 (N=12)
$20,000-$29,999 (N=17)
$30,000-$39,999 (N=6)
$40,000-$49,999 (N=4)
$50,000+ (N=5)

Refused (N=2)

Yes

24

67
40

38
26
31
20

56
25
19
25

40
22
25
60

67
17
47
25
20

%

No
76 %
100
33
60

62
74
69
80

44
15
81
75

60
78
15
40
100

33
83
53
100
75
80
100

Recognizing that only 29% (14) of the solar purchasers report

they were attracted to the builders'

subdivisions by the presence

of a solar unit, it would be useful to identify more precisely

if specific aspects of solar energy account for this attraction.

Of ®he 14 purchasers who visited the development because of the
solar home, 7 were attracted by the promise of savings on util-
ity bills, 3 by a concern for the environment, 3 by a personal
interest in solar technology and one was attracted by a desire
to try out something new. Again, as more purchasers are inter-
viewed, it may be possible to draw implications for effective

marketing from these responses.
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Purchaser Reaction to Solar Units

Advertising and promotional efforts may attract prospective pur-
chasers to visit a solar home and the subdivision in which it is
located, but the purchase decision itself reflects a complex
interaction of purchaser preferences, home features and the fea-
tures of competitive homes. The solar purchasers are, in general,
not "pre-sold" on a solar unit. As discussed above, only a minor-
ity of the purchasers visited the development because of the solar
unit. In addition, 62% of the purchasers looked at conventional
homes in the same subdivision before they bought a solar unit,

and only 18% of the purchasers bought a solar unit without look-
ing at comparative, conventional homes of similar price.

The fact that few purchasers buy a solar house just because it

is a solar house has two marketing implications. First, builders
may have to market their units in a manner which promotes other
features of the home in addition to the solar energy system.

And, second, most purchasers must be informed of and convinced
that a solar system is a housing advantage.

Data on the factors which purchasers consider very important in
their decision to buy are discussed in the following chapter
and in Chapter 8. These data indicate that the solar energy
system is not perceived as the only or even the most important
house feature by the purchasers. Such factors as value, con-
struction quality and resale potential are mentioned more fre-
quently than the solar system as factors in the purchase deci-
sion. Table 4-23 displays a list of various home and locational
factors ranked in order of the proportion of purchasers rating
them as "very important" to their purchase decision. The table
also includes the percentages of purchasers rating the solar
energy system on a 5-point scale ranging from "very important"
to "not at all important." These figures serve to document the
need for marketing efforts to be balanced between emphasis on
solar energy and other home and locational features.



Table 4-23

FACTORS IN ‘DECISION TO BUY

Ranking of Factors

Housing Value 59%
Energy-Saving Materials 53
Resale Value 51
Housing Quality 49
Solar System 47
Housing Price 37
General Location 35
Access to Work 26
Neighborhood 26
Housing Style 24
Site Plans 24

IMPORTANCE OF SOLAR SYSTEM

Very Not Not at all
Important Important Neutral Important Important
47% 30% 17% 2% 4%

Successful marketing may also be affected by the builders' ability
to provide information on solar energy to purchasers. Seventy-
one percent of the purchasers report that information about the
solar units was made available when they visited the subdivis-
ion. The solar system (as opposed to other home features) was em-
phasized in 24 (70%) of the 34 cases where information was pro-
vided. 1In effect, about half (24 of 49) of the purchasers were
provided with specific information about the solar equipment

when they looked at the house.

The content and methods employed by builders to inform purchasers
about the solar system are displayed in Table 4-24. Pamphlets
and brochures are the most frequently used means of providing in-
formation on the solar system. Potential cost savings were em-
phasized in 88% of the presentations.



Table 4=24

INFORMATION ABOUT SOLAR SYSTEMS

Presentation Medium

Pamphlets/Brochures 35%
Special Lecture 8
Model Home 4
Model Solar System 2
Technical Representative 2
No Information Available 49
100%
(N=49)

Presentation Emphasis

Potential Cost Savings 88%
Environmental Protection 4
: National Fuel Conservation 4
New Technology 4

100%

(N=24)

Both solar home and comparative purchasers are asked to rate
the adequacy of the information that was made available about
the solar units. Solar builders are asked to rate their sales
staffs in terms of their knowledge of solar energy and the
specific solar system employed in the home. As shown in Table
4-25, nearly all of the builders believe that their staffs are
knowledgeable about solar energy.

Table 4-25

ADEQUACY OF INFORMATION

Builders' Perspective

Sales staff is knowledgeable 93%

Sales staff not knowledgeable 7

% 100%
(N=30)

Purchasers' Perspective

Information ; p %
Adequate Solar Purchasers Comparsrive Furchasers
Yes 45% 29%
No 27 5
Don't know 28 66
100% 100%
(N=49) (N=45)
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Table 4-25 also indicates that purchasers are not completely
satisfied with the information they receive when visiting the
solar units. Fewer than half (45%) of the solar purchasers and
only 29% of the comparative purchasers feel that the information
was adequate for their needs. Clearly, "adequate" is a term
without precise meaning. However, there appears to be a dis-
crepancy between the builders' opinions of their sales staffs and
the purchasers' opinion of the information that is offered. Pur-
chasers single out the lack of technical data on solar systems
and the lack of written material as the major reasons for dissat-
isfaction with the information provided.

Assistance by the builder in obtaining mortgage financing for pur-
chasers 1is discussed above as a marketing tool. Ninety-five per-
cent of the solar builders report that they assist buyers in ar-
ranging permanent finance. Indirect evidence suggesting that

this service is of modest importance is provided in Table 4-26.

Table 4-26

AVAILABILITY OF FINANCING

Very Not Not at all
Important Important Neutral Important Important
18% 33% 12% 15% 22% (N=45)

These data show that the availability of financing is very im-
portant to only 18% of the solar home buyers. Half of the pur-
chasers state that available financing was neutral or not impor-
tant to their purchase decision. These findings do not mean that
a builder's help in arranging a mortgage is not a valuable mar-
keting tool. But they do imply that other factors are more im-
portant to the solar purchasers. It may be that adequate fi-
nancing is a necessary, but not a sufficient, factor in the pur-
chase decision.

Summary

The paucity of data makes a summary of marketing approaches and
techniques employed to sell solar homes difficult. Findings

that are beginning to emerge include a relatively clear pattern
of marketing and promotional techniques. Most solar builders
emphasize solar energy in the advertising efforts. Newspapers
are the most common advertising medium. The open house, press
releases and special events are frequently used promotional tech-
nigues. On-site sales staffs are employed by about one half of
the participants in the demonstration program. Almost all as-
sist purchasers in arranging mortgage financing for the units they
construct, and most builders provide home warranties. With the
exception of the use of open houses, press releases and special
events, these activities are similar to those undertaken by com-
parative builders.
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Purchasers, on the other hand, report that their initial informa-
tion about the solar units was gained through friends or "just
driving around"--not through advertising or formal communication
channels. Only one-third of the solar buyers visited the solar
home just because it was a solar home, and few purchasers were
"pre-sold" on a solar unit. Indeed, the solar energy system is
perceived to be less important than several other home fea-

tures in the purchase decision. Approximately half of the pur-
chasers received specific information on the solar system when
they visited the solar home, and many believe the information was

inadequate.
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Solar Purchasers

Of continuing interest to the demonstration program is the ques-
tion of whether or not solar purchasers are somehow "different"
Zrom their immediate neighbors who purchase conventional housing
units. The primary concern is that if solar only attracts a
limited or fringe segment of the new home buying population it
will be difficult to develop a sustained, broad-based marketing
effort. As a result, a key objective of this research has been
to develop an accurate profile of solar purchasers =-- who they
are and what kind of housing they want -- and to compare these
purchasers with a comparative group of conventional home buyers.

This section is based on interviews with 49 purchasers and 51
comparative purchasers. The sample of solar home purchasers is
still limited, but an encouraging profile of solar home pur-
chasers is beginning to emerge. The data presented below de-
scribe a strong similarity between solar and comparative con-
sumers, indicating that solar purchasers do not represent a
discrete, specialized market.

While other chapters in this report feature analysis of regional
differences and attempt to isolate trends among grant cycles

(the dynamic element of the demonstration program) this chapter
does not. Thirty-seven of the 49 purchasers bought homes awarded
grants in the 2nd cycle. As a result, there are too few cases to
even begin to evaluate differences between cycles. Similarly, 32
(65%) of the purchasers are in the Western region and an addi-
tional 20% (10) bought solar units in the South. As seen in
Chapter 1, the solar builders are relatively evenly distributed
across the country. Purchasers may be concentrated in the West
and South because homes in these areas can be constructed quickly
or because they have sold more rapidly than in other parts of the
nation. In any event, the skewed marginal distribution precludes
an investigation of regional variation or similarities.

. Age, Occupation, Education

The age distribution of heads of household in the sample is pre-
sented in Table 5-1. The key finding that emerges is the close
similarity between the age distribution of solar purchasers and
comparative purchasers. The majority of both groups tend to be
between the ages of 30 and 65, with the same percentage of pur-
chasers in the 30 to 44 age group and the 45 to 65 age group.



In short, solar is not attracting only young home purchasers. On
the contrary, the appeal of solar appears to be to a variety of
age groups, ranging from the under 30 population to the over 65,
retired population. 2 e

Table 5-1

AGE, OCCUPATION, AND EDUCATION OF SOLAR
AND NON-SOLAR PURCHASERS

SOLAR PURCHASERS COMPARATIVE PURCHASERS
16%] Under 30 : 122%
47% 30-44 | 47%
27% 45-64 27%
| 65 and Over 4%
Occupation
[67% Professional/Managerial 733 |
6% Sales/Clerical ] 11%
Crafts/Operative/Transport
20% Retired ,57%
7% . Other 9%
Education
18% _ High School or Less 25%
16% College 1-3 Years 6%
33% College Graduate 35%
33% Grad. School/Professional | ] 24%

A similar profile emerges when purchasers are compared in terms
of their level of education. The majority of both solar and
comparative purchasers have at least some college or a pro-
fessional degree (82% of the solar purchasers and 75% of the
comparative purchasers). The only variation between the age
groups is that solar purchasers are more likely to have advanced
dedrees, and comparative purchasers are more likely to have only
a high school education.

Solar purchasers and the comparative conventional home buyers are
most likely to hold professional or managerial jobs. One impor-
tant variation is the number of retired respondents among the
solar sample. This percentage is higher than might be antici-
pated and may reflect interest in energy conservation on the part
of this fixed income group.
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Income and Household Size

The income distribution of the two samples is presented in the
table below. The majority of purchasers, whether solar or com-
paratives, are either in the ‘middle or high income categories,
with about 30% of the solar purchasers and 27% of the compara-
tive purchasers in the high income category. The only variation
in the table is the larger percentage of solar purchasers --
about 31% -- who fall into the under $20,000 income range.

Table 5-2

INCOME AND HOUSEHOLD SIZE OF SOLAR
AND NON-SOLAR PURCHASERS

SOLAR PURCHASERS COMPARATIVE PURCHASERS
(N=49) fdousehold Income (N=45)
6% [ | Under 10,000 |
: 25% [ 10,000-19,999 ] 18%
35% | 20,000-29,999 K2
12% 30,000-39,999 16%
k3 40,000-49,999
10% 50,000 + 7%
% Refused 13%
Household Si:ze
20% [ One [ ]11s
[347% Two 127%

163 Three 111%
10% Four 133%
7% Five + | | 18%

The last socio-economic characteristic explored in this report is
the household size of both purchase groups. The data in Table
5-2 show that a much larger percentage of solar purchasers have
small households as compared to the group of non-solar purchasers.
SikXty-seven percent of the solar purchasers consist of one or

two member households, while only 38% of the comparative pur-
chasers are one or two member households. Conversely, only 17%
of the solar purchasers consist of 4 or 5 member households,
while 51% of the comparative purchasers are of this size. This
distribution seems to suggest that solar attracts smaller house-
holds than do comparable conventional units.



In summary, the data indicate that the socio-economic profile of
solar purchasers does not differ markedly -- either in terms of
age, education, occupation, or level of income -- from the com-
parable group of purchasers of conventional housing. The only
major difference occurs in household sizes. The data show that
solar purchasers have smaller households than non-solar pur-
chasers. The tables tend to provide some support, however, to
the notion that solar purchasers tend to be well educated pro-
fessionals with relatively high levels of income.

Previous Housing Experience

A second area of inquiry attempts to present a better under-
standing of the previous housing experience of solar home pur-
chasers. The interest is to determine if solar purchasers differ
in some way from the comparable home purchasers. The specific
guestions related to previous housing experience are previous
tenure (owner or renter), length of time in the metropolitan
area, and reasons for moving. Data on these issues are presented
in Table 5-3.

Table 5-3

PREVIOUS HOUSING EXPERIENCE

Comparative Purchasers
(N=45)

Solar Purchasers
(N=49)

598
39%| Renter

2% | Other

Previous Tenure

Owned ]73%

.r_JZ'?%

Length of Time
in Metro Area
22% i 1l Year or Less | 27%
. , 22%
25 5-10 Years 9%

16% 1-5 Years
37% 10 + Years ~ 42%

% Location of Previous
Residence

143 [ ]other House Same Sub[ ] 7%

55% [

12%
16%
2%

Other Part City
Other Part State
Other Part USA
Outside USA

]156%

| 13%
| 24%




The findings on previous tenure indicate that substantially more
comparative purchasers are previous home owners than are solar
home purchasers. Fifty-nine percent of the solar purchasers
owned a home prior to the solar-unit while 73% of the comparative
purchasers had been previous homeowners. 1In the lst cycle of the
program 75% of the purchasers were previous home owners. The
proportion drops to 57% among buyers of 2nd cycle units. No 3rd
cycle purchasers have been interviewed.

Knowledge of whether the solar purchasers are local or long dis-
tance movers may be of use to the builder interested in develop-
ing a solar marketing strategy. Recent movers to an area and
high mobility transients may exhibit different buying charac-
teristics than residents who have been in the area for a long
time and are making a local move. The figures in Table 5-3 show
that solar purchasers, like their comparative counterparts, tend
to be long term residents of the area, with over 60% of the solar
purchasers residing in their area for at least 5 years and over
50% of the comparative purchasers with similar longevity. It
should be noted that a significant minority of solar purchasers
are relatively recent movers (22%), but this proportion corre-
sponds closely with the recent movers of the comparative sample
(27%) .

The data on location of previous residence suggest that solar
purchasers are predominantly short distance movers. Coupled with
the findings on length of time in the same area, this may mean
that solar dwellings appeal more to locally established house-
holds than to households which are geographically transient.

This latter group may focus on homes which have proven resale
value -- something which solar homes have not had time to
demonstrate.

Mobility Patterns

A third area of interest is why solar purchasers moved. 1Is it
because of a traditional reason such as change of job, desire
for a better house, changing family composition or was the move
directly related to the interest in the solar unit? Differences
emerge between responses to this question. More specifically,
solar purchasers are more likely to move from their previous
residence because of a desire for more space or to own their own
home. This finding conforms to the fact that many solar pur-
chesers were previously renters.

The next most frequently mentioned responses are distributed
evenly among a change in the household composition of the
individual family, job change requirements, a desire for better
housing, and a desire to change neighborhoods. Significantly,
only one solar purchaser mentioned utility costs as a reason for
moving from a previous residence. Comparative purchasers, on

the other hand, are more likely to move because of a change in the



Table 5-4

REASON FOR MOVING

Solar Purchasers Reason Comparative Purchasers
16% Change in Household Size | 223
16% Job/Work Related | 35%
16% Neighborhood Factors -
IBTS More Room/Ownership i | 353
4%! Housing Cost Related |
7% Other , 8%

composition of the household, or a desire for better housing. A
second frequently cited response for moving is job related, and
the third is a desire to have more room or to own a house. No
comparative purchaser specified utility costs as a reason for
moving from a previous residence.

The Purchase Decision

Each purchaser interviewed is asked to evaluate their purchase
decision by ranking a variety of house, development and area
factors. These items are listed in Table 5-5. Each respondent
rates these factors very important, important, neutral, not im-
portant, or not at all important to the purchase decision. The
table that appears in this section of the report displays only
the "very important" ratings.

The most striking finding to emerge when the responses of the
two purchaser groups are compared is the degree of emphasis
placed by solar purchasers on energy related items as compared
to the purchasers of conventional housing. Fifty-three percent
of the solar purchasers stress energy saving materials as an
important inducement to the purchase of a solar house. Forty-
five percent of the solar group also rated the solar energy
system as very important in making this particular home pur-
chase. Only 22% of the comparative group of purchasers stress
energy as an important factor in making a home purchase decision.
Apart from this variation, solar purchasers and the comparative
grQup generally agree on the most important items in the pur-
chase of a house. Both groups frequently mention resale value,
house value, house quality and price as "very important" factors
for deciding on a home purchase. General location of the home
or the development is also a factor stressed by both groups.




Table 5-5

CHARACTERISTICS OF HOUSE, DEVELOPMENT, AND AREA

CONSIDERED "VERY IMPORTANT"

AND COMPARATIVE PURCHASERS

BY PURCHASERS

ITEMS

Resale Value

House Value

Energy Saving Materials
House Quality

House Price

. Solar System

General Location
Builder Reputation
House Style

School Quality
Neighborhoods

Work Access

Site Planning
House Size
Available Finance
Amenity Package
Available Options
Shopping Access
Major Road Access
Access to Schools
Access to Public Transportation
Special Incentives

Friends

COMPARATIVE PURCHASER

PURCHASER
| s1% |- ] 63%
| 59% | 42%
] s3s ] 22%
| 49s | 492
1 37s ] 47

I27%

31%




These data indicate that the solar system is not the only or even
the most important motivating factor in the purchase decision.
Less than half of the solar home Buyers ranked it as "very impor-
tant." This may be the single -most important finding displayed
in this section for it implies that a solar system, by itself,
will not "sell" a house.

Reasons for Visiting the Development

As discussed in the previous chapter (Chapter.4), purchasers of
grant units learn about the solar home or subdivision from a
variety of sources, as displayed in Table 5-6.

Table 5-6
SOURCES OF INFORMATION ABOUT THE DEVELOPMENT
Solar Comparative
Purchasers Purchasers
Printed Media (Newspaper,Magazine) 31% 16%
T.V./Radio 2 -
Friends/Personal Contact 25 29
Builder/Agent 20 33
Passing Through 22 20
Other - 2
100% 100%
(N=49) (N=45)

There are some variations between solar and comparative pur-
chasers which suggest that solar purchasers may be attracted to

a development in a slightly different way than their counterpart
non-solar purchasers. Solar purchasers, for example, are much
more likely to have received their information about the develop-
ment from the printed media (31%) than non-solar purchasers (16%);
conversely, 33% of the non-solar purchasers received their infor-
mation about the development from professional real estate sources
(builder, agents, etc.) while only 20% of the solar home pur-
chasers relied on this group as a source of information about the
development. Two other sources of information about the develop-
ment for both solar purchasers and non-solar purchasers are re-
ferrals about the development from friends or relatives =-- 25%

for the solar group and 29% for the nonsolar group -- and "just
passing through" which was cited by 22% of the solar purchasers
and 20% of the non-solar purchasers.
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A more specific area of inquiry involves an attempt to determine
if purchasers visited the development specifically because of the
solar housing units. The responses, presented in Table 5-7, in-
dicate that a minority of solar -purchasers (29%) specifically
visited the development because of solar, while only 18% of the
non-solar purchasers visited the development for the same reason.

Table 5-7

VISIT SUBDIVISION SPECIFICALLY BECAUSE'OF SOLAR?

Solar Comparative
Purchasers Purchasers
Yes (14) 29% (7) 18%
No (35) 71 (33) 82
100% 100%
(N=49) (N=40)

Non-solar Purchaser Views of the Solar Units

In addition to solar home and comparative home purchasers, the
demonstration program is conducting interviews with prospective
purchasers. That is, individuals who visit the solar house, bhut
for a variety of reasons decide not to buy it. The sample size
of prospective purchasers is very small at this time. Nonethe-
less, these respondents are included in this chapter because they
provide an interesting contrast to the solar purchasers and the
purchasers of conventional homes in the same area.

Comparative and prospective purchasers are asked if they liked

the solar assisted units that they inspected. Prospectives re-
spond much more favorably to this question than comparative pur-
chasers. Within the two groups, 67% (10 of 15) of the prospective
purchasers indicate that they liked the solar unit, while only

42% of the comparatives give a favorable response. Further, a
sizable number of the comparatives =-- 34% -- have negative
opinions about the solar unit in the neighborhood.

Comparative and prospective purchasers are also asked if they
seriously considered buying a solar assisted unit when they
visited the house or subdivision. Over 30% of the combined non-
solar purchaser group (comparatives and prospectives) state that
they had given serious consideration to purchasing a solar unit.
A detailed breakdown of these attitudes is provided in Table 5-8.
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Table 5-8

SERIOUS INTENT TO PURCHASE A SOLAR UNIT

Comparatives Prospectives

Yes (10) 24% ) 47%
No (31) 76 (8) 53
100% 1 100%

(N=41) (N=15)

Concerns About Solar Systems

Although most solar homeowners are satisfied with their purchase,
and many comparative and prospective purchasers express serious
interest in solar assisted housing, a substantial number in all
groups express some concern about buying a solar house. This is
not surprising considering the relative uniqueness of this tech-
nology combined with the high level of capital investment re-
gquired in the purchase of any home. Table 5-9 shows that 35%

of the solar purchasers, 40% of the prospective purchasers, and
46% of the comparative purchasers indicate some concern about
buying a solar house that they would not have in the purchase of
a conventional unit. All groups generally give the same reasons
for this concern. Most frequently mentioned are the possible
breakdown of the system, the impact of solar on the resale value
of a house, maintenance costs, and lack of data on the actual
savings received from the operation of a solar unit.

Table 5-9

ANY SPECIFIC CONCERNS ABOUT BUYING A SOLAR HOUSE

Purchaser Comparatives Prospectives

Yes (A7) 35% (17) 46% (6) 40%
No (32) 65 (20) 54 (9) 60
100% 100% 100%

(N=49) (N=37) (N=15)

Future Purchase Decision

Perhaps the most encouraging data to emerge from this preliminary
analysis of solar purchasers and non-solar purchasers are re-
flected in Table 5-10. Respondents are asked if knowing what

they know now they would consider solar in their next home pur-
chase. The overwhelmingly positive response to this question is
striking. Among purchasers of solar units, 80% indicate that

they would again purchase a solar unit if they were to buy another
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house. Sixty-four percent of the non-solar purchasers also indi-
cate that they will give serious consideration to the purchase of
a solar unit when they are next-in the market for another house.
These response patterns show that the demonstration solar units
have had a positive impact on solar home purchasers and on the
neighboring purchasers of comparable conventional dwelling units.

Table 5-10

FUTURE SOLAR PURCHASE

Comparative
Purchasers Purchasers
Yes 80% 64%
No 2 20
Don't Know 18 16
100% 100%
(N=49) (N=45)
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Institutional Impact
on Consumer

Another group of institutional actors specified in the market ac-
ceptance model are long term (mortgage) financing institutions,
utilities, insurance companies, and tax assessors. The institu-
tional processes discussed in previous chapters which operate
during the pre-construction stage of solar, and which essentially
involve the builder, have only indirect impact on the purchaser
of solar assisted housing. A more direct impact on consumer
acceptance of solar housing results from decisions made by insti-
tutions that determine interest rates, property tax rates, house-
hold utility rates, and insurance rates.

There is concern that these institutions may act as barriers to
the widespread acceptance of solar energy among consumers. So
far, however, the data do not confirm the existence of such bar-
riers. Solar home purchasers have not been treated differently
than conventional home buyers by these institutions. Furthermore,
current institutional policies do not appear to act either to en-
courage or to discourage the development of solar energy. This
is still an early stage in the development of solar energy, how-
ever, and as this type of housing stock grows, the attitudes and
policies of these institutions may change. Some may begin to re-
sist solar through the adoption of restrictive policies or rates,
while others may begin to provide incentives that may act to ac-
celerate market acceptance.

This chapter discusses the specific treatment accorded solar
units and the attitudes, policies, and outlook of financial in-
stitutions, utilities, insurance companies and tax assessors.

The data are based on interviews with 33 participating permanent
lenders; 32 auxiliary, or backup, utilities and 20 alternative
utilities; 28 participating insurance agents and 32 tax assessors.
It should be noted that response rates vary from guestion to
question, and that conclusions are held to a minimum because of
the clearly limited sample size. Many analytic gquestions -- such
as regional trends -- must await further data collection.

Lending Institutions

Unlike construction lenders, permanent lending institutions di-
rectly impact the home purchasing decision making process. The
availability of long term financing (or short term home improve-
ment loans) at a reasonable rate of interest tends to stimulate
home purchasing, and as a result has a beneficial effect on the



sale of solar assisted units. Conversely, any interest rate
schedule that runs counter to prevailing rates, any unusually
sharp rise in interest rates, or any additional interest imposed
on solar home mortgage because these units are perceived by lend-
ing officials to be more risky than comparable conventional hous-
ing units, will adversely affect the sale of solar housing. It
is, therefore, important for the demonstration program to gain a
better understanding of the attitudes of lending institutions such
as savings and loans and commercial banks toward solar housing.

The focus of the interviews with mortgage lenders has been to
determine current lending policies and how they apply to solar
housing; to determine appraisal techniques that are used to value
solar equipped units; how or if energy costs are computed in de-
termining monthly housing costs and, therefore, monthly mortgage
payments; and to learn how lenders view the future of solar energy
for residential purposes. Data in this section reflect interviews
with 33 participating permanent lenders and 36 non-participating
permanent lenders.

Information gathered thus far in this study from purchaser ques-
tionnaires indicates that few of those who have purchased HUD solar
grant houses have had problems obtaining mortgage financing --
less than 10%. The few that cited problems said that they were
caused either by a less favorable rate or by a delay in the loan.
Terms have been reasonable. The average length of a mortgage is
30 years, interest rates range between 8.25 and 9.50, and most
loans are conventionally financed. The primary concern of the
demonstration program is to determine if this lending attitude
will continue, particularly as the overall size of the solar
assisted housing stock expands nationally.

Profile of Permanent Lenders

A profile of participating and non-participating lenders appears
in Table 6-1 below. As the table shows, the primary source of
permanent financing for solar purchasers is Savings and Loan
Associations. In terms of size, defined by total assets, the
data show that most participating lending institutions are medium
to large institutions. Thirty-four percent have assets of $100-
$499 million, 22% have assets of $500-$999 million, and 19% of the
institutions have over a billion dollars in assets. The majority
of participating institutions have sizeable residential mortgage
portfolios, with 40% of the sample institutions having an annual
volume of residential mortgage lending of over $50 million.



Table 6+1

PROFILE OF PERMANENT LENDING INSTITUTIONS

Type of
Lending

Institution:

_Total Assets/
Deposits:

Annual Volume
of Residen-
tial
Mortgage
Lending:

Savings & Loan

Mutual Savings Bank

Commercial Bank

Independent Mortgage
Bank

Insurance Company

Other

Less than $10 million
$ 10- 24 million

S 25- 49 million

S 50- 99 million
$100-499 million
$500-999 million

$1 billion +

Not applicable

Less than $1 million
$ 1- 4 million

$ 5- 9 million
$10-24 million
$25-49 million

S50+ million

Not applicable

Permanent Comparative
Lenders Lenders
60% . 67%

6 e
12 31
22 -

- 2
100% 100%
(N=33) (N=36)
9% -3
3 —

- 8
9 ) I
34 33
23 3
19 11
3 -
100¢% 100%
(N=32) (N=36)
-2 -%

10 14
3 10
20 17
20 10
40 45
7 4
100% 1008
(N=30) (N=29) *

*Only a portion of those interviewed are involved in residen-
tial mortgage lending.
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Lending Arrangements

Permanent financing is most frequedtly arranged directly by the
purchaser, rather than through the builder. 1In the case of the
participating lending institutions, 67% indicated that the pur-
chaser arranged for financing, while 27% stated that builders
arranged for financing and 6% stated that both the builder and
the purchaser arranged the financing. Among comparative insti-
tutions, most (70%) officials stated that their lending is
arranged by both the builder and home purchaser.

Table 6-2

ARRANGEMENT OF FINANCING

Participating
Long-Term Comparative
70%
67%
27%
6% 11% 19%
= W === [ |
Through By Through By
Builder Homeowner Both Builder Homeowner Both
(N=33) (N=36)

Some builders offer mortgage financing packages to purchasers.
The financial institution makes the final individual mortgage
decision, but agrees, in general, to finance units in a given
project. Before extending permanent financing to developers,
52% of the participating institutions and 33% of the comparatives
require that the builder meet special requirements. This may
include the viability of the development, presale requirements,
and a thorough review of the project plans. Only half of the
participating group use FHA criteria as the minimum construction
standards for their conventionally financed homes. The re-
mainder use either city construction, Federal Home Loan Mortgage
Corporation, or their own standards.

Some aspects of a development are considered more important than
others in granting financing. The following table shows how
closely various factors are examined. There is less emphasis on
energy-related features than on other aspects of development.



Table 6-3

FACTORS IN EXTENDING PERMANENT FINANCING
TO BUILDER/DEVELOPER

Close Some Little/No
Examination Examination Examination

Unit/Site Features

(N=29) 76% 17% 7%
Project Amenities

(N=28) 61% 29% 10%
Materials/Construction

(N=28) 50% 36% 14%
Energy Features

(N=29) 34% 32% 34%

Only 42% of the respondents ever suggest to a builder that
changes be made in the Heating, Ventilating, and Air Conditioning
(HVAC) System. This usually occurs when the lender believes the
HVAC system is obsolete or does not meet building code require-
ments. Similarly, only 12% ever ask that the builder's plans be
changed to use a lower cost fuel, or that the builder use energy
conserving materials as a condition for providing permanent
financing.

Energy Costs and Monthly Mortgage Payments

In defining the homeowner's ability to afford mortgage costs,
institutions use the ratio of monthly payments to income as a
standard. Shown below are the ratios employed by participating
institutions.

Table 6-4

MONTHLY PAYMENTS: INCOME RATIO

Other
5%

22% 25%-35%

73%




Even in the evaluation of a homeowner's long-term financing,
energy issues are not considered significant factors in deter-
mining eligibility. Only 24% of the participating mortgage
lenders (and 31% of the nonparticipating lenders) take energy
costs into consideration when defining the monthly payments.
Moreover, only about 30% are considering policies which would
include energy costs as part of the determination of a borrower's
eligibility for a mortgage. In short, the data .suggest that
energy costs are yet to be considered significant factors in
total housing costs.

Table 6-5

ENERGY COSTS IN MORTGAGE ELIGIBILITY BY REGION

Considering
Inclusion
of Energy Region
Costs? Northeast North Central South West
Yes - 62% 43% 19%
No 100% 38 57 81
100% 100% 100% 100%
(N=2) (N=13) (N=21) (N=26)

When examined by region the data show that the North Central (62%)
and Southern (43%) states are considering policies which would
include energy cost as part of the determination of a borrower's
eligibility for a mortgage.

The Solar Loan/HUD Grant Impact

Of the 33 solar loans, only 8 were arranged by builders and the
remainder (76%) were arranged directly by the buyer. 1In only two
cases were there special applications for permanent financing, and
only two delays in processing the application because it involved
solar were reported. More than 80% of the lenders report that
they had no specific concerns regarding the application and only

a few were concerned about the solar system itself.

In considering the request for permanent financing each official
wad asked about the examination of various facets of the solar
house/project. Although 44% of the respondents considered the
solar system closely, only 26% actually requested to examine it.
None of these long-term lenders made any recommendations regard-
ing the type of solar system to be used. Approximately 45% of
this group require that some auxiliary, or back-up, system be
used and 18% recommend such a system. Reasons given include
solar energy systems are still somewhat experimental and the
lender was not familiar with the equipment, or because there was
a concern over the reliability of the solar equipment and its
storage capability.
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Table 6-6

LEVEL OF EXAMINATION OF SOLAR HOUSE/PROJECT

Close Some Little
Examination Examination Examination

Unit/Site Features

(N=27) 63% 22% 15%
Project Amenities

(N=25) 52% 16% 32%
Materials/Construction

(N=26) 42% 43% 15%
Energy Features

(N=27) 37% 30% 33%
Solar System

(N=27) 44% 33% 23%

Nearly 60% of the respondents were aware that the solar system
was being financed with a grant from the federal government.
However, only about half of these officials said the grant was a
factor in the decision to provide permanent financing. These
officials stated that the grant helped bring the price of the
solar unit into a conventional-home range and thus reduced the
risk. About 10% stated that their institution would have reviewed
the application differently if the system had not been financed

by the grant; that it would have been more difficult for the
builder or  home buyer to receive the long-term commitment.

Appraisal fechniques

Valuation techniques used by lending institutions to appraise
solar systems will have a strong impact on the financing costs to
the home buyer. How the additional cost of the system figured
into the appraised value of the HUD-grant units is shown in

Table 6-7. These data suggest that a uniform approach to valuing
solar systems has not developed.

Table 6-7
% SOLAR SYSTEM VALUATION
(N=213) 50%
33%
17%
Excluded Included Included
Cost Part of Cost All of Cost
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In estimating the value of the solar system for lending purposes,
about 40% of the respondents consider the system as an individual
component, about 50% consider.it. on the basis of per-square-foot

costs, and the remainder use both approaches. When asked whether
the solar system has features whose costs are greater than value,
lenders responded as follows:

Table 6-8

SOLAR COSTS GREATER THAN VALUE?

Officials who believe that solar systems have features whose
costs are greater than their value explained that installation
costs are very high and a back-up system is still required. As
Table 6-9 indicates, lenders are approximately evenly split on
the question of the valuation of such costs.

Table 6-9

METHOD OF HANDLING FEATURES WHEN COSTS
ARE GREATER THAN VALUE

Exclude the cost in excess of value 38%
Include the entire cost 31
Include in overall appraisal in some way 2 i i
Offset by lower loan to value ratio -
100%
(N=33)

L

In determining the level of permanent financing available to a
homeowner, only 12% of the institutions included the energy cost
factor. Some believe that the energy savings due to the solar
system cannot be measured and the borrower's ability to repay is
of greater importance. The cost of the solar system itself
normally is not factored into the determination of a homeowner's
eligibility.
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Approximately half of the participating long-term lending insti-
tutions have a home improvement program and all of that group said
they would be willing to finance the retrofitting of a conven-
tional home with solar equipment. Some are considering a special
low interest rate to encourage energy conservation measures.
Three have received and approved home loan requests to retrofit.

Solar Attitudes

Several questions in the interview deal with the attitudes of
lending institutions toward the future success and marketability
of solar homes. One such question is: "Could a builder who
installed a solar energy unit in a house without a grant recover
the cost of the unit in the sales price?" The responses are de-
tailed in Table 6-10. The table shows that less than half the
lenders believe that solar costs can be recovered.

Table 6-10

RECOVER SOLAR COST IN SALE PRICE

Participating
Long-Term Comparative
Lenders Lenders
Yes 45% 36%
No 30 45
Don't Know 25 19
100¢% 100%
(N=33) (N=36)

Officials who responded negatively believe the cost cannot be
recovered because costs of solar systems are greater than those
of conventional heating/cooling systems. Others remarked that
the investment recovery period is too long.

Another question seeks to determine the lender's assessment of
the current marketability of solar homes.



Table 6+11

DIFFICULTY IN RESELLING A SOLAR HOME

Q. Would it be difficult to resell a solar equipped home at
the present time?

Participating
Long-Term ~ Comparative
Lenders Lenders
Yes 18% 25%
No 70 50
Don't Know 12 25
100% 100%
(N=33) (N=36)

Most participating lenders do not foresee any difficulty in re-
selling a solar home. However, only half the comparative lending
institutions share this confidence.

Table 6-12

IMPACT OF SOLAR SYSTEM ON HOME VALUE

Q. What is the likely effect on home values of the inclusion
of a solar energy heating or cooling system?

Participating
Long-Term Comparative
Lenders Lenders
Adds to Value 61% 54%
No Effect 18 29
Reduces Value 3 0
Don't Know 18 17
(N=33) (N=35)

A further question was asked as to impact of the solar system on
ity resale value. In this array of responses, the lenders are
qguite positive about the impact of solar systems. The positive
responses are based on the view that over the long run energy
cost savings will add to value, and there will be greater con-
sumer acceptance in the future.

The final gquestion is relatively general, soliciting the insti-
tution's outlook on solar home mortgages. The responses are
cross tabulated by the type of institution and size of institu-

tion.
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Table 6-13

INSTITUTION'S ATTITUDE TOWARD PROVIDING

FINANCING FOR SOLAR UNITS

BY PARTICIPATING AND COMPARATIVE LENDERS

Q. How would you assess your institution's attitude toward

providing financing for solar energy houses?

Participating
Long-Term Comparative
Lenders Lenders
Very Favorable 33% 28%
Favorable 55 53
Not at All Favorable 0 5
No Opinion 12 14
100% 100%
(N=33) (N=36)
Table 6-14

SOLAR ATTITUDES BY TYPE OF INSTITUTION

Participating Long-Term
and Comparative Lenders

Very Not at All No
Type Favorable Favorable Favorable Opinion
Savings & Loan (N=42) 26% 52% 5% 17%
Mutual Savings Bank
(N=2) 50 50 - =
Commercial Bank (N=14) 29 64 - 7
Independent Mortgage
Bank (N=7) 43 43 - 14
Insurance Company
(N=1) 100% - - -
b
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Table 6+15

SOLAR ATTITUDES BY SIZE OF INSTITUTION

Participating Long-Term
and Comparative Lenders

Very Not at All No
Assets Favorable Favorable Favorable Opinion
Small (N=3) 100% - - -
(Less than $10
million)
Medium (N=14) 29 64% - 7%
($10-$99 million)
Large (N=51) 27 55 4% 14

($100 million +)

Tables 6-13, 6-14 and 6-15 indicate that there is a similarity in
attitudes among the lenders who provided mortgage financing for
the HUD grant houses and among the comparative, non-participating
lenders. There are no discernible differences among the various
types or sizes of lending institutions. The responses indicate
that nearly 85% of all lenders are either very favorable or
favorable toward providing financing for solar equipped houses.

Knowledge and Policy Outlook

Although solar systems have operated in some parts of the country
for many years, this technology is still relatively new. Many
lenders- have made decisions based on a low level of knowledge.
Their own assessment is shown in Table 6-16.

Table 6-16
LEVEL OF KNOWLEDGE ABOUT SOLAR
Participating
Long-Term Comparative
% Lenders Lenders
Very knowledgeable 6% 6%
Knowledgeable 23 22
Slightly knowledgeable 52 64
Not at all knowledgeable 19 8
100% 100%
(N=31) (N=36)
6-12
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Responses shown in Table 6-17 indicate that participating lenders
in the Northeast, North Central, and West see a need for solar
use in the respective areas. Southern respondents appear less
positive. &

Table 6-17

GREATER NEED FOR SOLAR ENERGY SYSTEMS

Q. Compared to other regions in the country, do you think
there is any greater need for solar energy systems in the
area where you do most of your lending?

Northeast North Central South West
Yes 2 5 2 7
No 0 1. 6 4
Don't Know 0 1 4 2

Lenders who feel there is a greater need for solar in their
region based this on two factors: the colder weather and/or
shortage of natural gas.

Finally, each financial institution is asked to assess the out-
look for solar energy systems for residential purposes. Nearly
40% of the lenders classified their institution's outlook as
interested and committed. Another 51% are interested, but not
committed. Forty-five percent of the participating mortgage
lenders stated that they had learned something from their in-
volvement in the HUD solar grant program =-- specifically about
the cost effectiveness of the systems. Despite this relatively
large number, only about 5% of the institutions have made a
special effort to assess the impacts of solar housing on their
lending policies. However, based on current levels of knowledge
and policy toward solar lending, half of the officials expected
the policies of their institution to be modified within the next
three years as they adapt to changing markets.

Summary

Altﬂough lenders are somewhat concerned about the ability of a
developer to recover the cost of the solar system in the sales
price of a unit, they are positive about the long-term impact of
a solar system on housing. Financing terms are generally com-
parable to those for conventional homes. The various types of
lenders -- both participating and non-participating -- have a
predominantly favorable attitude toward mortgage lending on solar
units. These attitudes will be traced further as the effect of
solar units on utility bills can be determined and the market-
ability of units can be assessed.
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Utility Companies

Utility policies and rates have the potential to act as barriers
to the market acceptance of solar housing. Because solar is an
alternative energy source, its extensive use could impact the
total fuel demand on existing utilities. In addition, some
auxiliary or backup service is necessary in order to counteract
extended periods of cloud cover. Thus, utilities, and in par-
ticular, electric utilities must have the capacity to generate
enough energy to serve both conventional and solar units at peak
demand periods. Additional capital investment and operating
costs may be necessary to maintain this capacity without a
commensurate increase in revenues.

Two other issues are involved. Utility savings must be realized
if the homeowner is to amortize the added cost of the solar sys-
tem. Cost savings will be directly affected by the pricing

policy of the utility. A strong conservation program, on the
other hand, could have a positive impact on solar. These efforts
are likely to raise the energy consciousness of the general public
and possibly facilitate the adoption of solar. Thus, it will be
important as more data are collected to monitor changes in the
direction of conservation policies and rates among utility com-
panies.

Utility Service to Solar Homes

Two types of utility companies are interviewed during the course
of this study. Utilities that provide auxiliary or backup
service to the solar grant units and alternative utilities that
are located in the same service area as the solar unit but do not
provide the backup service to the solar house. The following
table provides a breakdown of these utilities.

Table 6-18

DISTRIBUTION OF UTILITIES

Energy Type Auxiliary Alternative
Gas 17% 65%
Electric 50 35
Combined 33 =

. 100% 100%
(N=32) (N=20)

Among the alternative utilities, 70% indicated that they are
aware of solar homes in their specific service area, and over

50% stated that they are providing either heating, ventilating,
or air conditioning (HVAC) service to a solar assisted unit.

When queried about providing service to a solar unit, both groups
stated that they had few problems providing auxiliary service.
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Among the problems mentioned by a small number of utilities are
the waiting period for gas service, and some instances of in-
stallation difficulties because of frozen components of the solar

system (see Table 6-19).

Yes
No
Don't Know

Table 6-19

SERVICING PROBLEMS

Grant House

OtherKSOlar Problems

Problems Auxiliary Alternative
10% = =
80 100% 100%
10 - =
100% 100% 100%
(N=30) (N=24) (N=14)

The type of rate requested by the developer and approved by the
utility company is also of interest to the demonstration program.
The sample shows that most developers request a standard rate,
and correspondingly the majority of utility companies provide
standard rates to most developers.

Table 6-20

UTILITY RATE REQUESTS FOR SOLAR HOUSE

Rate Rate
Requested Granted
By Developer By Utility
Standard Rate 73% Standard Rate 91%
Special Rate 7 Solar Heat Rate 3
Block Rate 3 Block Rate 3
None 17 Space Heating Rate 3
100% 100¢%
(N=30) (N=30)

L'}

As noted earlier, the cost of utility services can impact the
market acceptance of solar energy. Respondents are asked, there-
fore, if they believe the current rate structure encourages or
discourages the use of solar for residential purposes. Gen-
erally, most officials stated that existing rate structures
neither encouraged nor discouraged the use of solar energy.
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Table 6~21

RATE IMPACT ON SOLAR ASSISTED HOUSING

Electric Gas Gas/Electric
Utility Utility _ Utility
Encourages 22% 17% 36%
Discourages 4 22 S 9
No Impact 70 61 55
Don't Know 4 - -
100% 100% 100%
(N=23) (N=18) (N=11)

Among the responses 36% of the combined utilities (gas and elec-
tric) indicate that their rate structure encourages solar, while
22% of the electric companies and only 17% of the gas utilities
respond in a similar fashion. A larger percentage of gas utili-
ties express the view that current rate structures act to dis-
courage the development of solar -- 22% of the gas utilities as
opposed to 9% of the combined utilities and only 4% of the elec-
tric utilities surveyed thus far in the demonstration program.

Table 6-22

CONSIDERING SPECIAL RATES FOR SOLAR UNITS

Utility Type

Electric Gas Combined
Yes 43% 11% 45%
No 52 78 45
Don't Know 5 11 10
100% 100% 100%
(N=23) (N=18) (N=11)

Although most utilities provide standard rates to service area
cugtomers, there are indications, as evidenced by the data in
Table 6-22, that many utilities are considering or already have
special rates for solar assisted housing. Among the respondents,
45% of the combined utilities, 43% of the electric utilities, and
11% of the gas utilities stated that they offered some type of
special rate to solar home purchasers. However, when these same
officials are asked what type of impact the special rate would
have on monthly utility bills, the responses of the officials
were fairly evenly divided between those who indicated that the
bills would be higher (33%), lower (33%) or about the same (34%).
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Table 6-23

EFFECT OF SPECIAL hATE ON MONTHLY BILL
(Electric Utilities Only)

Auxiliary ' Alternative
Higher 33% 3 50%
Lower 33 33
About the Same 34 17
100% 100%
(N=9) (N=6)

Controversy over CED and other innovative rates and the impact

of such rates on solar remain unresolved. In this sample, about
70% of the auxiliary respondents report that they have either
adopted or are considering the use of CED or time of day rates while
less than 50% of the alternative utilities have or are consider-
ing such rates. CED rates are generally being applied to resi-
dential customers using 1) time of day rates; 2) graduated in-
creasing rates; 3) demand-peak load rates. In a few cases this
approach is experimental, being used in a few sample homes. When
asked the effect of CED rates on monthly utility bills, where a
comparable amount of fuel is used, less than 20% felt that the
bills would increase. Subsequently, the same officials were
asked if CED rates penalize homeowners who practice energy con-
servation. The results are presented in Table 6-24.

Table 6-24

DO CED RATES PENALIZE PRACTICE OF ENERGY CONSERVATION?

Auxiliarz Alternative
Yes 19% 36%
No 81 64
100¢% 100%
(N=28) (N=14)

Officials who responded that CED rates did not penalize home-
owners explain that the rates give the homeowner an opportunity
to adjust utility consumption to economize on utilities and to
take advantage of off-peak cost savings.
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The Need for Solar

Some measure of the need for and practicality of solar energy as
expressed by utility companies provides insight into the posture
the companies may assume regarding the commercialization of solar
energy in their service areas. For this reason the survey instru-
ments include questions that address themselves to solar needs and
practicality. The responses are difficult to interpret at this
time because of the limited sample size. But the wide regional
spread of utilities indicates utility attitudes toward these
issues. With respect to the need for solar, 55% of the alterna-
tive utilities and 39% of the auxiliary utilities stress that
there is a need for solar energy alternatives in their area.

When broken down by region (Table 6-25), the most important find-
ing is the small number of Southern utilities (11%) indicating
that solar energy is needed in their service area, while 75% of
the Western utilities and an equal percentage of Northwest utili-
ties indicated a need for solar.

Table 6-25

GREATER NEED FOR SOLAR IN YOUR REGION

Region
All Respondents North
Auxiliary Alternative Northeast Central South West
Yes 39% 55% 75% 46% 11% 75%
No 48 40 25 54 61l 25
Don't Know 13 5 - - 28 -
100% 100% 100% 100% 100% 100%
(N=31) (N=20) (N=4) (N=13) (N=18) (N=16)

When asked if solar is a practical alternative, however, a much
smaller percentage of respondents answer positively. Among the
sample, only Western utilities indicate that solar is a practical
alternative, followed by 31% of the utilities in the North Central
region, 28% of the Southern utilities, and 25% of the Northeastern
utilities. Officials who respond negatively explain that they be-
lieve that solar systems today are not cost effective, although
some believe that with a tax rebate solar could become practical.

The perception of utility officials of the future importance of
solar energy in individual service areas is another area of in-
terest to the demonstration program. A substantial number of
these officials believe that solar will be an important energy
source in their service area in the future. Many officials cite
the rising cost of fossil fuels as the major reason. Those that
state that it would not be an important factor base this opinion
on past trends (i.e., solar has yet to become competitive),



inefficiency of existing systems, and prohibitive costs of labor
and installation.

Table 6-26

SOLAR ENERGY:
A PRACTICAL ALTERNATIVE

Region
North
All Respondents Northeast Central South West
Yes 40% 25% 31% 28% 65%
No 54 75 54 72 29
Don't Know 6 - 15 - 6
100% 100% 100% 100% 100%
(N=52) (N=4) (N=13) (N=18) (N=17)

The widespread use of solar assisted housing could impact utility
services in a given market area. It is important, therefore, to
learn what impact utilities believe solar will have on their
operations and what type of future involvement these officials
feel their companies will have in the solar energy field. Re-
sponses to this question are varied. Common responses include
the expectation that solar energy will keep peak load factors
constant while producing lower revenues. Some gas utilities sug-
gest that solar might be a way of extending their supplies. There
is some uncertainty expressed about the impact of solar energy on
operating revenues. Some utilities indicate that it may result
in reduced sales and therefore operating losses, while others do
not believe that reduced sales will occur when solar energy use
becomes widespread.

One other major concern is the issue of the utility load factor

of solar assisted housing on electric utilities. Electric utility
officials are asked if they have any concern about the impact of
solar energy on electric utility loads. A substantial number of
these officials (64%) express some concern that solar would have
an impact on utility loads. The reasons for this concern are
arrayed in Table 6-27.

%
Table 6-27

CONCERN OVER ELECTRIC LOAD FACTOR

Explanation Responses
Demand for auxiliary utility use depends on the weather 12%
Difficulty in predicting the peak load demand 10%
Would cause load factor costs to increase 12%
Expected to add to peak demand without a revenue increase 12%
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In order to obtain some measure of the future involvement of
utilities in the commercialization of solar, officials were asked
whether utility companies would get involved in the leasing of
solar equipment as its use betomes more widespread, or if they
would become involved in servicing solar systems. The majority
believed they will not or did not know whether they will get in-
volved in servicing or leasing solar equipment. Some officials
feel that these activities may not be permitted by the state's
utility commission; that servicing is something the utility
cannot handle efficiently; and that existing warranties will
cover servicing needs. '

Table 6-28

DEGREE OF PARTICIPATION IN THE COMMERCIALIZATION
OF SOLAR ENERGY

Involvement Involvement Other Solar
in Leasing in Servicing Residential
Solar Solar Involvement
Yes 24% 27% 59%
No 39 41 27
Don't Know 37 32 14
100% 100% 100%
(N=51) (N=51) (N=51)

The last column of Table 6-28 indicates whether the utility com-
pany can foresee other types of solar involvement. Respondents
who answer positively are not inclined toward involvement with
the physical system, but rather in related areas: marketing,
providing technical assistance and public relations advice, and
monitoring the solar homes.

Energy Conservation

Nearly all of the utility companies report that they have an es-
tablished energy conservation program. Areas which are emphasized
in their respective programs include the following:

- perfection of heating equipment

- insulation and construction design

- encouraging energy efficient appliances
- public relations information

Despite these programs, only about 20% of the companies have any
energy conservation requirements or options linked to utility
hook-ups.

Finally, about 40% of the utility officials indicate they plan to
monitor the experimental solar homes to determine energy usage
and cost savings. A few intend to construct a demonstration
solar home, provide technical advice to builders in the area, or
test and design systems themselves.
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Summary

At this point there is no clear indication that either utility
pricing policy or company attitudes will have a negative impact
on the market acceptance of solar assisted hou51ng. Only a small
number of companies, however, foresee any servicing or leasing
involvement with the systems. There is a noticeable difference
in the perceptions of the need for and practicality of solar
among the geographic regions. Opinions in the West are consider-
ably more positive about solar than those in the South. Both
auxiliary and alternative groups are optimistic about the future
role of solar. The exception is with electric utilities that
express apprehension about the impact of solar on their load
factors. The longer-term impact will be monitored as additional
interviews are completed and as utility bills of solar home pur-
chasers are monitored.

Insurance Companies

Insurance payments are an additional financial burden in the
overall cost of homeownership. If insurance companies were to
charge significantly higher premium rates for homes with solar
systems, this could discourage the long-term acceptance of
residential solar energy. In insuring a home equipped with a
solar system, an insurance company may be liable for actual dam-
age to the system or for damage to the remainder of the house
caused by the system. To offset some of these risks the insurance
company could insure the solar system separately from the rest of
the house and/or refuse to insure against damage caused by the
equipment. In either case, the costs of these risks are passed
on to the homeowner. Premium rates are established by past
claims experience. The data from the insurance company inter-
views indicate that there has been little experience in covering
solar and to date none of the firms has modified their policies
to adapt to solar homes.

Insuring Solar Homes

Twenty-eight agents of companies that insured the solar HUD grant
houses have been interviewed. To date, few insurers have had any
problems in processing the solar home insurance application.
Table 6-29 indicates that insurers have had very little diffi-
culty in processing coverage for HUD grant units or for other
solar units.

%

Table 6-29

INSURANCE PROCESSING PROBLEMS

Grant House

Other Solar Units

Special Delays Special Delays
Processing in Processing in
Problems Problems  Approval Problems Problems Approval
Yes 1 2 0 1 0] 0]
No 25 24 26 8 8 8
6=-21




Most decisions are made by the company's regional offices or an
independent insurance agent. Rarely was the home office involved
in the decision to insure and only once did the head office ask
about the installation of the system.

Table 6-30

SPECIAL INSURANCE DATA NEEDS

Grant House Other Solar Units
Special Special Special Special
Instructions Information Instructions Information
From Home Office Regquested From Home Office Requested
Yes 0 1 0 1
No 26 25 9 7

A comparison between the rates for solar homes and other conven-
tional units is necessary to determine if insurance premium costs
could impede the market acceptance of solar. This question was
asked of these participating insurance companies, and all re-
spondents said that the rates for both the solar grant house and
other solar homes were "about the same" as those for conventional
units. (This trend could change during future HUD grant cycles,
and will be traced as further information is gathered.) Further,
only one agent said the fact that the HUD house was financed by
a federal grant had any impact on processing the application =--
in this case it facilitated the process.

Of all the solar homes insured by participating insurance agents,
in only one instance was the solar system insured separately from
the house itself. (There was no indication that this had any
impact on the cost of premiums.) However, some concern is ex-
pressed about potential wind damage, breakage, or special repair
problems during the insurance period. But none of those who
expressed this concern listed any specific potential damage
clause in the policy to offset the risk.

Table 6-31
DAMAGE CONCERNS
x Grant House Other Solar
Concern About Concern About
Potential Damage Potential Damage
Yes 3 1
No 23 6
622



Policy Outlook

The majority of respondents (85%) believe that there is no dif-
ference between conventional housing and a solar energy house for
insurance purposes. Only three” insurance companies have placed
any restrictions on insuring a house with a solar energy system.

Table 6-32

INSURANCE COMPANIES'

ATTITUDES TOWARD SOLAR

From Conventional

Solar House Different

Limits Placed on Insuring
Solar Energy Homes

Yes 4 3
No 23 24

Only one respondent believes that authorization from the under-
writing department of the insurance company would be needed before
insurance on additional solar units could be sold. Several others
were not sure if future policy writing would have to be cleared

at higher levels. Reasons given were the unknowns surrounding
solar systems and the fact that no underwriting history has been
established.

With respect to future insurance rates for solar equipped homes,
there is less consensus. Several respondents (18%) expect rates
to increase as exposure and experience affect the rates. None of
the insurers foresees a lower rate for solar residences.

Table 6-33

FUTURE INSURANCE RATES FOR SOLAR HOUSING

Q. How will future solar insurance rates compare with con-
ventional rates?

Same 46%

Higher 18

Lower -

Don't Know 36

. 100%
(N=28)

While most firms have not developed any special policies or
guidelines relating to solar energy systems, this may be par-
tially due to the fact that few expect their agency's policies
toward solar home insurance to be modified within the next three
years.
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Table 6~34

UNDERWRITING POLICY

Have special Will the current
policies been policy be
developed ‘modified
Yes 2 2 5
No 25 12
Don't Know 1 11

Summary

Results from these interviews indicate that insurance companies
have done little to adapt their policies to solar equipped homes.
This could be because those who set underwriting policy actually
do not see any difference between insuring solar and conventional
homes. It is possible, however, that solar policies are cur-
rently such a small portion of the total premiums outstanding
that no thorough evaluation of potential impacts has been made.
Later HUD grant cycle responses will be monitored to see if
present trends continue.

Tax Assessors

The practices and policies of the local tax assessor can affect
the market acceptance of as well as the cost of owning a solar
home. If the solar system is appraised separately from the home
and is considered an "overimprovement" it will increase the tax
burden carried by the homeowner. However, if it is treated as a
conventional heating system the tax impact will be negligible.
Only one-half of ‘the solar grant homes assigned to the study have
been assessed (16 of 32). But many of the assessors have other
solar homes within their jurisdiction and have had some experi-
ence in their valuation.

Assessment Policies

The 32 participating assessors are most frequently at the county
government level, but municipal governments or state agencies are
occasionally involved. Table 6-35 shows this jurisdictional
bregkdown.

.

Table 6-35
ASSESSOR'S LEVEL OF GOVERNMENT

Municipal

State

(N=31)




Techniques for assessing different types of residential properties

vary among respondents.

Table 6-36 displays these methods.

Table 6-36

METHOD OF APPRAISAL

Housing Type

Single-family 1
(detached)

3%

38%

41%

5%

Townhouse

l6%

32%

6%

4l1%

5%

multi-famity L

(low-rise)

L1

6%

16%

16%

53%

9%

AEEroaéh

replacement value

comparable sales
reproduction value
combination of above

other

replacement value

comparable sales
reproduction value or income
combination of above

other

replacement value

comparable sales
reproduction value or income
combination of the above

other
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Solar Appraisals

In determining the value of solar equipped homes, in only one
case did the assessor consider thé initial front-end costs of the
solar system as compared to the -potential long-term energy sav-
ings. In appraising the solar system, all respondents appraised
it as part of the house. About 60% of the non-grant solar homes
were assessed in this manner and of the remainder, 11% considered
the solar system separately. .

Conventional single-family assessment techniques are used to
assess the solar homes: replacement cost, reproduction cost, or
market data/comparable sales. Two-thirds of the respondents
report that the appraised value of the solar homes is roughly
equivalent to comparative non-solar homes in the area. The re-
mainder derived a higher appraised value (or could not remember
the comparison). All used normal procedures to arrive at the
value, and none of the jurisdictions reguired special training in
order for the tax assessor to appraise solar units. Additionally,
the majority believe it took no longer to assess solar units than
conventional units.

Of the 16 who at the time of the interview had already determined
the value of the HUD grant home, none reported that the fact that
the unit was funded by a federal grant had any effect on the
appraisal procedure. Neither the appraisal process nor the value
established would differ between HUD grant and non-grant solar
homes.

Each assessor is asked if appraisal procedures have been modified
to accommodate or facilitate the use of solar energy systems in
residential developments. About one-fifth have altered proce-
dures, as indicated in Table 6-37.

Table 6-37

MODIFICATION IN PROCEDURES

Yes 19%
No 74%
Don't Know 7%

(N=31)

Th&se jurisdictions with modifications offer either a tax exemp-
tion or a lower assessment rate. Half the respondents believe
that there are either existing or proposed property tax statutes
or regulations which would stimulate the use of solar energy for
residential purposes. Again, these statutes are most commonly
tax exemptions. More than 80% of the assessors do not think
there are, in their jurisdiction, tax assessment procedures

that could serve as barriers to widespread utilization of solar
energy systems.
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Energy Conservation Features

of the 30 respondents, only 3 often use energy efficiency as a fac-
tor in arriving at the value of a residential building. Several

note that extra insulation increases value.

The frequency at which

assessors encounter energy efficient homes is shown in Table 6-38.

Table 6-38

EXPOSURE TO ENERGY EFFICIENT HOMES

(N=30)

47%
40%
10%
03%
1
Quite Often On Occasion Rarely Never

When the assessor's office encounters energy saving features in

homes they are handled in one of two ways:

the energy saving

features are excluded in the appraisal or they go into overall

cost determination.

Each assessor is also asked to identify specific areas where
assistance would be helpful to their appraisal functions. The

table below shows these results.

Table 6-39

ASSISTANCE NEEDS

Type

Training
* Manuals
Guidelines
System Certification and Valuation
Technical Support/Additional Staff

Absolute
Frequency

24
23
19
14

3

(N=29)




Summary

Solar homes, particularly the HUD grant homes, have been assessed
very similarly to conventionally. heated homes. The system itself
is normally treated as an integral part of the house, rather than
as a separate entity. For this reason, the appraised value de-
rived (in about two-thirds of the cases) is approximately equiva-
lent to that of conventional homes. The tax assessor, as an
institution, has apparently not been a deterrent to market ac-
ceptance. In fact, some jurisdictions have now, or are consider-
ing "tax breaks" for solar equipped units. This should serve to
encourage rather than discourage solar development. Discussion
of these incentives is beyond the scope of this report; however,
they are the subject of other HUD investigations.
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Consumer Satisfaction
with Solar

A key component of the HUD program is the long term monitoring
of purchaser satisfaction with their house and ‘the development
in which they live. The ultimate measure of market acceptance
of solar housing will be the long term satisfaction expressed by
individual purchasers of solar.

The findings in this area are gquite limited at this point in the
project because most solar purchasers have only recently moved
into their units. It is anticipated that subsequent interviews
with solar home purchasers (conducted at six month intervals
after the initial interview) will provide accurate information

on the general satisfaction expressed by solar purchasers with
their home purchase, as well as specific information about their
likes and dislikes about their solar unit. This type of informa-
tion will be of great utility to builders interested in construc-
ting solar housing outside the demonstration program.

As reported in Chapter 5, many solar purchasers and non-solar
purchasers express the view that they would seriously consider a
solar unit if they were to purchase another house. It was also
found that among the small number of prospective purchasers
available to the study at this time, most of this group would
also give serious consideration to the purchase of a solar unit.
A more precise indicator of long term interest in solar will
develop as data on the actual experiences of solar purchasers are
collected. The first interview with purchasers initiates this
process with a series of questions which focus on the level of
satisfaction with the development and the housing units. These
gquestions are asked of both the solar purchasers and the non-
solar purchasers. Responses to these questions are discussed in
this chapter.

Satisfaction with the Development

As indicated in Table 7-1, most purchasers like the development
that they moved into: B87% of the solar purchasers and 91% of the
non-solar purchasers responded that they are more than just sat-
isfied with the development. Responses to this particular
question, although interesting at this time, should gain impor-
tance in subsequent interviews with the purchasers of the solar
units. Levels of satisfaction may continue to remain high, or
they could decline as new purchasers establish some length of
residency that makes them evaluate their purchase a little more
critically.



Table 7-1

SATISFACTION WITH DEVELOPMENT

Solar Comparative
Purchasers Purchasers
Like it very much 53% 73%
Like it 34 , 18
Satisfied 9 ' 5
No opinion 4 B
100% 100%
(N=49) (N=45)

Rating of Home Features

Purchasers of the solar units are asked how well they like their
home. This question is posed after they have lived in the solar
dwelling for one or two months. Solar purchasers are enthusias-
tic about their purchase. Ninety-two percent of the respondents
express either strong satisfaction with the solar unit (63%) or
indicate that they are generally satisfied with their purchase
(29%). Only eight percent of the sample are unsure or actively
dislike the solar unit they bought. Among comparative purchasers,
63% indicate that they either liked the unit or felt that there
was little difference between the solar unit and a conventional
house, while 37% state that they do not care for the solar unit.

Table 7-2

LIKE OR DISLIKE THE SOLAR UNIT

Solar Comparative
Purchasers Purchasers
Like unit or
like it very much 92% 40%
Neutral 6 23
Dislike unit 2 37
100% 100%
(N=49) (N=35)

Table 7-3 lists a variety of home features in a central column.
The left side of the table displays the frequency with which solar
purchasers mention them as either positive or negative. The re-
sponses of comparative purchasers are displayed on the right side
of the table. It should be noted that only comparative purchasers
who have knowledge of the solar units are included in this table.
As a result, the number of responses is gquite small and caution
must be employed to not overinterpret these findings.
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Table 7:3

RATINGS OF HOME FEATURES

Solar Comparative
Purchasers Features Liked Most Purchasers
14% House Style 20%
12 Home Size - 10
26 Floor Plan : 20
7 Room Size -
16 Construction Quality 10
5 Solar Energy System 35
20 House Location 5
100% 100%
(N=43) (N=20)

Features Liked Least

7% Home Style 29%
5 Home Size 4
5 Floor Plan 25
5 Kitchen 4
9 Room Size 13
2 Number of Rooms B
14 Construction Quality 4
12 Solar Energy System 17
9 House Location e
32 None- Like Everything
About the House =
100% 100%
(N=43) (N=24)

The data indicate that both groups find a number of features of
the solar units to be attractive. Of particular interest is the
finding that so few solar purchasers find the solar system the
aspect they like most about their house. This reinforces the
earlier conjecture that marketing of solar homes may be most suc-
cessful if features other than solar energy are stressed in
marketing approaches. It also lends some support to the notion
that a solar system by itself will not sell a house.

T

Future Research

As was noted earlier, data on satisfaction with the solar house
and the solar system are limited at this time because of the gen-
eral lack of experience most purchasers have had with their solar

house. As the length of residency among solar purchasers increases,

more information will be available to the demonstration program on
long term satisfaction with living in a solar assisted house. 1In



addition, specific information on energy use, solar system ef-
ficiency, maintenance problems and costs of solar upkeep, will
also be available. This will allow for a more detailed examina-
tion of levels of satisfaction with living in a solar house.



General Market Acceptance

Previous chapters have focused on the participants in solar
market acceptance. However, a fundamental issue involved in as-
sessing the potential for widespread application of solar energy
in the residential sector is whether solar-equipped units will
be readily received and accepted in the marketplace. As indi-
cated in the conceptual model, the aggregate perspective oOn
market acceptance implies an assessment of what the marketing
record has been, and exploration of the prospects for future
acceleration of solar construction.

The purpose of this chapter is to describe how solar builders
perceive the market for solar equipped residences and to compare
these perceptions to those of comparative builders. A second ob-
jective is to begin a process of documenting the sales history of
solar units and identifying factors that may be associated with
solar units which sell quickly and those which do not.

It may be noted at the outset that the material presented in this
chapter is of a very preliminary nature. Because of the small
sample size -- of solar purchasers and solar homes available for
sale -- the full comparisons that would be desired are not cur-
rently possible. Although the limited data and analyses pre-
sented will be useful in further attempts to estimate market
acceptance, only tentative conclusions and a framework for future
analysis can be presented at this time.

The first section of this chapter presents a summary of findings
on how builders perceive the market for solar-equipped units.
The second section outlines a preliminary approach to the full
analysis and exploration of the question of market acceptance.
This section does not present statistical data, but it specifies
how empirical measures of aggregate market acceptance can be
created and amplified in subseguent analysis efforts.

u Perceptions of Market Acceptance

From the builders' perspective, the discretionary market is felt
to have the most potential for solar applications and acceptance.
The luxury market is ranked second, and the segment with the least
potential is the price-sensitive market. These descriptions of
market segments are commonly used marketing terms. Price sensi-
tive refers to those purchasers who are more governed in their
choice of housing by whether the price is affordable than by many
other factors; these are generally first-time home buyers of mod-
erately priced units. Discretionary buyers are more likely to be



second-time home buyers, with some choice in location, housing
style, and amenities; prices are usually in the middle to upper
ranges. Luxury buyers are relatively insensitive to prices, and
very often prefer custom designed homes; obviously, wide choices
exist in housing types and locations.

These builder assessments are presented in Table 8-1. The popu-
larity of the discretionary or middle-level of the market is
evident among the solar builders. Many builders state that they
want to appeal to a broad market, with suitable housing at af-
fordable prices. Coupled with the second most ‘preferred luxury
market, there is a middle to upper segment orientation in target
market definition.

Table 8-1
PREFERRED MARKET SEGMENT
Solar Comparative
: Builders Builders
Price Sensitive 16% 19%
Discretionary 52 38
Luxury 22 26
Mix 10 17
100% 100%
(N=58) (N=125)

Among the comparative builders, there is a different distribu-
tion. The discretionary market again is most popular, but less
dominant. There is more emphasis on the price-sensitive and the
luxury segments.

Another way of identifying the builders' preferred market is pre-
sented in Table 8-2, which illustrates which units builders be-
lieve sell best in their area. The distributions are essentially
the same for solar and comparative builders, and parallel the
price market targets displayed in Table 8-1.

Table 8-2
. UNITS WHICH SELL BEST
Solar Comparative
Builders Builders
Lower-Priced Basic Units 6% 10%
Moderate Priced-Some Options 58 50
Higher Priced-Full Options 23 27
Mix 13 13
100% 100%
(N=48) (N=117)
8-2



Tables 8-3 and B-4 crosstabulate the builders' preferred target

market by region, cycle and builder characteristics.

As seen in

these data, there is little evidence to support a shift among
However, the

market segments either by grant ‘cycle or by region.
sample is too small to draw firm conclusions.

Similar, mixed findings emerge from the crosstabulations by

builder experience, builder size, or (in the case of the partici-
pating builders) solar experience. It is anticipated that more
informative patterns will emerge with subsequent analysis and a

larger data base.

Table 8-3
BUILDING FOR CONSUMER IN WHAT PRICE MARKET
(PARTICIPATING BUILDER)
Price
Sensitive Discretionary Luxury Mixed
" Cycle
Cycle 1 (N=20) 20% 50% 25% 5%
Cycle 2 (N=27) 7 59 19 15
Cycle 3 (N= 9) 22 34 33 11
Region
Northeast (N=11) - 37 36 27
South (N=15) 33 33 27 7
North Central (N=15) 20 80 - -
West (N=17) 6 53 29 12
Builder Experience
1l year or less (N= 5) - 80 20 =
1- 1.9 years (N= 4) 75 - - 25
2- 4.9 years (N=12) 8 50 17 25
5- 9.9 years (N= 8) 12 50 38 -
10-19.9 years (N=17) 18 59 23 -
20+ years (N=12) 8 50 25 17
Builder Size
9 or less (N=16) 25 31 44 -
10- 49 (N=17) - - - -
50- 99 (N= 5) - 40 40 20
100-249 (N= 8) 12 88 - =
%50-749 (N= 7) 43 29 - 28
750+ (N= 4) - 50 50 =
Previous Solar Experience
Yes (N=43) 14 53 19 14
No (N=15) 20 47 33 =
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Table 8-4
BUILDING FOR CONSUMER IN WHAT PRICE MARKET
(COMPARATIVE BUILDER)
Price
Sensitive Discretionary Luxury Mixed
Cycle .
Cycle 1 (N=55) 27% 24% 29% 20%
Cycle 2 (N=56) 16 50 21 13
Cycle 3 (N-14) - 50 29 21
Region
Northeast (N=22) 4 55 23 18
South (N-34) 44 18 17 21
North Central (N=34) 12 50 20 18
West (N=35) 11 37 40 1.2
“Builder Size
9 or less (N=17) 6 53 23 18
10- 49 (N=52) 19 35 36 10
50- 99 (N=11) 9 64 - 27
100-249 (N=25) 28 28 20 24
250-749 (N=11) 18 37 27 18
750+ (N= 6) 17 33 1.7 33
Builder Experience
1- 1.9 years (N= 8) 50 25 25 -
2- 4.9 years (N=23) 26 22 26 26
5- 9.9 years (N=24) 8 59 25 8
10-19:9 years (N=37) 16 43 22 19
20+ years (N=30) 14 a3 33 20

Builders attempt to match consumer preferences and demand by
offering units judged to have market appeal. The number of bed-
rooms is a key dimension of market appeal. In terms of the size
of the units that are felt to be selling best, builders'
responses again are concentrated in the middle range. As shown
in Table 8-5, there is roughly the same distribution of the most
popularly perceived units among the solar builders as among non-
solar builders. Clear favor is shown for three bedroom units.
In terms of variation by region of the country the data are
limited and inconclusive. However, a shift over the three solar
grant cycles towards larger units (four bedrooms) may be occur-
ring.




Table 8-5
SIZE OF UNITS
(Square Feet)
Number of Bedrooms
2 3 4 3-4 Mixed Total
Solar Builder (N=41) 7% 54% 22% 7% 10% 100%
Comparative Builder (N=107) 2 51 27 11’ 9 100
Solar Builder
Cycle 1 (N=15) 7 73 13 7 - 100
Cycle 2 (N=19) 11 42 26 11 10 100
Cycle 3 (N= 6) - 33 34 - 33 100
Comparative Builder
Cycle 1 (N=50) 2 48 32 8 10 100
Cycle 2 (N=47) 2 60 19 11 8 100
i Cycle 3 (N=10) ] 20 40 30 10 100
Solar Builder
Northeast (N= 6) - 67 L7 16 - 100
South (N=11) - 73 18 9 - 100
North Central (N=14) - 43 36 = 21 100
West (N=10) 30 40 10 10 10 100
Comparative Builder
Northeast (N=18) - 39 44 17 - 100
South (N=32) - 53 31 3 13 100
North Central (N=27) 4 44 26 15 HE 100
West - (N=30) 4 60 13 13 10 100

Builders are also asked to characterize the market for solar
units by classifying the buyers of the units according to their
family and socio-economic status (age, life cycle stage, employ-
ment, and household income). These market assessments, by both
the participating and comparative builders, are presented in
Table 8-6. The profile of socio-economic characteristics is es-
sentially the same among solar and comparative builders. There
is little to distinguish among the types of households that
the builders feel are the best candidates for the purchase of a
so¥ar home or any other home. The solar purchaser profile that
was developed in Chapter 5 of a young family or couple, of pro-
fessional or white collar employment, and of upper middle income
holds for both market audiences. The single notable difference --
in the distributions in the employment area -- is slight. More
professional and blue collar workers appear as a proportion of
the solar market audience than of the comparative market
audience.



Table 8-6
BUILDERS' PERCEPTION OF PURCHASERS
Solar Comparative
Purchasers' Characteristics Builders . Builders
Young 40% 40%
Middle Aged 30 : 31
old 2 1
Mixed 28 28
100% 100%
(N=54) (N=127)
Single/Young Couples 15% 10%
Couples/Families 52 67
Elderly/Older Couples 7 6
Mixed 26 17
. 100% 100%
(N=55) (N=127)
Blue Collar 15% 7%
White Collar 18 31
Professional 40 23
Mixed 27 39
' 100% 100%
(N=55) (N=124)
Low Income 2% 1%
Middle 30 32
Upper Middle 53 52
High 11 13
Mixed 4 2
100% 100%
(N=54) (N=126)

Another means of gauging market acceptance is to determine the
importance of various factors affecting the decision to purchase
a solar home and the decision to visit the subdivision in which
a solar home is located. These factors are reported by the
builders. They reflect their views of what attracts purchasers.
Takle 8-7 compares the factors that builders suggest draw con-
sumers to visit a subdivision and to purchase a home.

The rankings or factors contained in Table 8-7 were developed by
taking the first, second, and third reasons in each case, and
with equal weighting, summing the frequencies with which a spe-
cific reason was cited. Equal weighting was used because it was
felt that little difference exists between the first and third
reasons. The frequency of the factor was divided by the total
number of builder respondents, and expressed as a percentage.
Factors are ranked by those percentages in the table.
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Table §-7

FACTORS IN DECISION'TO VISIT SUBDIVISION
VS. FACTORS IN DECISION TO BUY

Decision to Visit Decision to Buy
(N=58) (N=131)
Solar Comparative Solar Comparative
Builder Builder Builder Builder
Factors Rank Percent Rank Percent Rank Percent Rank Percent
General Location 1 50% 1 51% I 57% 2 44%
House Quality 2 28 2 36 3 36 1 54
House Price 3 24 3 33 2 41 3 36
Solar Energy
Systems 4 2L - - 9 14 = -
Builder Reputation 5 17 4 31 8 14 4 24
House Style 6 16 5 16 7 16 5 23

_Energy Savings

Package/Utilities 7 16 6 i | 6 17 14 2
Amenity Package 8 14 7 10 5 19 7 13
House Size 9 7 8 9 11 5 i 3
Convenient to

Access Roads 10 7 9 7 14 2 9 5
Convenient Schools 1k 5 10 6 - - 12 2
House Value 12 3 11 5 4 22 6 17
Available Options 13 3 12 4 - - 13 2
Availability of

Financing 14 3 13 4 10 7 8 5
Convenient Shopping 15 3 14 2 13 3 15 1
Quality of Schools 16 3 15 2 12 5 10 5

There is remarkable uniformity in the decision to visit the sub-
division. With the exception of the attraction of the solar
energy system (which does not occur with the comparative build-
ers), the rankings of the reasons to visit the subdivision are
essentially the same. The leading factor for both building
groups is the location of the subdivision, with house quality,
house price and builder reputation following in order. 1In the
case of the solar builder, interest in solar energy systems is
rated among the top five reasons. But it is noteworthy that
amgng the audience most committed to solar systems -- the par-
ticipating builders -- it is felt that potential buyers visit
the subdivision for the traditional and customary reasons, with
solar ranking only fourth among such motivations.

Table 8-7 shows the same uniformity of opinion over the first
three reasons to buy a home -- general location, house quality,
and house price. Among the solar builders, the rankings of
factors in the decision to buy then departs from the rankings
for the decision to visit the subdivision. The fourth factor is
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house value. The order of the fifth through ninth reasons is
reversed, the amenity package, energy savings package/utilities,
house style, and builder reputation ranking ahead of solar energy
systems as reasons to purchase. - Again, it is noteworthy that the
availability of solar energy ranks rather far down the list, in-
dicating that builders assess solar energy along with a host of
other factors, and among these factors, solar is not dominant.

The assessment of the decision to buy as reported by comparative
builders is somewhat different. The top five reasons to buy are
similar to those advanced for the decision to visit. Beyond
that, such factors as house value, amenity package, and avail-
ability of financing become more important. The energy savings
package/utilities factor is cited relatively infrequently by the
builders not participating in the solar demonstration program.

In all of these findings, after the initial three or four fac-
tors, rather small differences emerge. What is dramatic is that
three factors clearly dominate -- location, quality and price =--
regardless of whether the ranking is made by a solar or a com-
parative builder, or whether a decision to visit or a decision to
purchase is involved. Also, the attraction of solar energy sys-
tems is felt to be modest in either case.

Despite the fact that builders do not see solar as the predomi-
nant market draw, there is a strong commitment shown by solar
builders and a strong endorsement of the prospects for the use of
solar energy in the residential sector. Sixty-two percent of the
HUD program participants state that they are committed to solar
construction. Among the comparative builders, there is less com-
mitment, but strong interest.

Table 8-8

BUILDER'S OWN OUTLOOK TOWARD SOLAR FOR RESIDENCES

Solar Comparative
Builders Builders
Interested and Committed 62% 18%
Interested, Not Committed 36 72
Not Interested 2 8
Not Interested at All - 2
R 100% 100%
(N=58) (N=125)

BUILDER'S ASSESSMENT OF OUTLOOK OF
OTHER BUILDERS IN COMMUNITY

Solar Comparative
Builders Builders
Interest and Committed 10% 3%
Interested, Not Committed 60 82
Not Interested 30 12
Not Interested at All - 3
100% 100%
(N=50) (N=111)




Builders are also asked to assess the attitudes of other builders
in their area toward solar energy. Interestingly, comparative
builders report that they find their peers more interested in
solar energy than participating. .builders feel their counterparts
to be.

Measures of Market Acceptance

The previous section presented findings on how the builders view
the market for solar equipped residences. There is a high degree
of unanimity and optimism in these perceptions. In one sense,
however, the primary criterion by which market acceptance can be
measured is whether consumers choose to purchase solar residences.
From the aggregate perspective, the track record, or sales his-
tory, of the solar demonstration units is of primary importance.

At this initial stage of the data analysis, direct empirical evi-
dence on solar unit sales is incomplete. As discussed in Chapter
2, data on the sales and marketing history of the individual solar
units are compiled from a variety of original sources. Unre-
splved inconsistencies among these sources preclude meaningful
analysis in this report. However, the basic approach to develop-
ing reliable measures of aggregate market acceptance is itself of
interest and is outlined here. This mode of analysis will be
featured in subsequent data reports.

From the builders' perspective -- especially those in the con-
struction industry who are observing the demonstration program in
anticipation of evidence of the marketability of solar resi-
dences -- a builder's ability to achieve asking price in the sale
of a solar home, and the length of time a dwelling remains on the
market prior to sale are the basic dimensions of financial suc-
cess. In an era when the construction of large numbers of specu-
lative units is on the wane, the building community is highly
sensitive to the financial exposure involved in building resi-
dences which will not sell immediately at their original asking
price.

Price data on the solar units will, in future, be available for
three discrete points in time for each demonstration unit. When
builders apply for a HUD award a proposed asking price for the
unit is established. When construction is completed, the grantee
again reports an asking price for the unit. Finally, a sale
price is provided at the time of purchase. These figures will
alkow each solar unit to be characterized in terms of a "dif-
ference index" between asking price and the sale price. Three
basic difference patterns can be anticipated: (a) asking price
is higher than sale price, indicating the builder had to reduce
the unit price in order to sell; (b) asking price is equal to sale
price; indicating the builder correctly gauged the market for the
unit; and (c) asking price is lower than sale price, indicating
the builder was able to take advantage of favorable market con-
ditions.
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A second, independent empirical measure of aggregate market ac-
ceptance can be constructed on the basis of the length of time
solar units remain on the market prior to sale. A unit which
does not move in a reasonable period of time is a financial
burden to the builder. Costs are incurred during the period a
home is in inventory that may or may not be recouped in the
final sale price. It should be noted that "a reasonable period
of time" is a relative concept. On a large and very expensive
house, the builder may be able to hold the unit in inventory for
a considerable number of weeks without significant financial
loss, whereas a more modestly priced unit may Yeach break-even
much more quickly.

Length of time on the market can be estimated from data collected
in the course of the demonstration program. Under the terms of
the awards, grant units may not be pre-sold. The date construc-
tion begins, the date construction is completed, and the time of
sale can be firmly established for each solar grant unit. Thus,
each unit can be characterized by length of time between con-
struction and sale. Builders are also asked to define the point
when marketing of their units begins. Marketing may begin before
the unit is constructed (but after award of the HUD grant), dur-
ing construction or following construction. The duration of the
marketing period will provide a means of documenting the sales
history of the solar units.

Both measures of market acceptance =-- the price difference index
and length of time on the market -- can be examined for vari-
ability between regions of the country, unit price, solar system
type, and other factors which might be expected to influence
market acceptance. In addition, these measures will permit the
identification of units which have been especially "successful"
and those which have been less successful. Detailed case studies
of these extreme cases (referred to as deviant case analysis) can
be undertaken to determine if characteristics of the residence
itself, the market in which it is located or the marketing tech-
niques of the builder best explain their performance.

In spite of the limitations on the data and the limited analysis
that is possible at this time, summary statistics have been com-
piled to illustrate the type of data now available. It should be
cautioned that these figures are preliminary and will be subject
to change. The findings are reported in Table 8-9. They refer
to the 94 units profiled in Chapter 2.

“u
In the first portion of the table, the number of sold and unsold
units is presented. The total number of units sold (as of
January 1, 1978) is 51; the unsold inventory is 43. If the in-
ventory is arrayed by cycle, the data show what is expected --
the number of unsold units is greater in later cycles. On the
other hand, about 40% of the units from Cycle 1 are unsold. If
the units are arrayed by market type, slight differences emerge.
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The sold units are more evenly distributed with a larger propor-
tion in the price-sensitive category. The differences are so
slight, however, that interpretation is difficult.

A clear difference emerges if the housing market characteristics
are examined. The units that have been sold tend to be located
in "very strong" markets, while the unsold units have been more
concentrated in "moderately strong" and to a lesser extent,
"weak" housing markets. These characteristics of local markets

are the product of field visits and consultation with real estate
professionals. )

In terms of the price of the units, there appears to be a clear
difference among the sold and unsold units. The sold units are
generally lower in price, as may be seen by comparing the average
asking price of the homes. The average price of the sold units
is about $63,000. As seen in Chapter 2, statistics must be ad-
justed because the sample contains 16 identical units (at an
asking price of $47,000 each) which bias the data. If an adjust-
ment is made to remove fifteen of the units, and then to recal-
oulate the distributions of the units, the average asking price
of the sold units is approximately $69,000. In either case, the
average price is very different from the average asking price of
the unsold units, which is almost $79,000. The distribution of
the sold and unsold units by both asking price and by asking
price per square foot confirms this difference. If the asking
price is examined alone, there appear to be two clusters of units
in both the sold and unsold groups =-- one at about $50,000 per
unit and another at $80,000 per unit.

This finding changes if the per square foot data are examined.

If the asking prices are compared with the selling prices =--
among those 51 surveyed units that have sold -- it appears on
first examination that there is substantial difference in the
price distribution, with asking prices considerably lower than
selling prices. Comparing adjusted asking price with the average
selling price reveals that the numbers are reasonably close,
$69,225 versus $70,489., Therefore, it cannot be determined at
this time if any price differences exist between the asking and
selling prices among the sold units.

The final portion of the table presents the limited evidence on
market acceptance in terms of the marketing period required to
sell the solar units. Again, interpretation is difficult be-
ca¥se a large number of cases are not included in this measure.
But among the data that are available, there is a pattern of
units selling reasonably well in the short-run, and a smaller
number of units not selling for a considerable period of time.
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Table B8-9

MEASURES OF 'MARKET ACCEPTANCE

Inventory of Surveyed Units

Number of Units

Number of Units,
By Cycle

Cycle 1

Cycle 2

Cycle 3

Number of Units,

By Market Type
Price Sensitive
Discretionary
Luxury

Number of Units,

By Housing Market

Characteristics
Very Strong

Moderately Strong

Weak

Asking Price
Under $40,000

$40,000-$ 50,000%*
$50,000-$ 60,000
$60,000-$ 70,000
$70,000-$ 80,000
$80,000-$ 90,000
$90,000-$100,000
Over $100,000

Mean *
Adjusted Mean*

(As of January 1, 1978)
Units Sold Units Unsold Total
No. Percent No. Percent No.
51 100% 43 100% 94
17 33 10 23 27
32 63 20 47 52
2 4 13 30 15
8 16 3 7 11
35 68 32 74 67
8 16 8 19 16
40 78 15 35 55
9 18 22 51 31
2 4 6 14 8
Price of Surveyed Units
Units Sold Units Unsold Total
No. Percent No. Percent No.
4 8 0 0 4
19 36 2 5 21
9 18 8 19 il L)
2 4 4 9 6
7 14 14 32 21
2 4 8 19 10
4 8 2 5 6
4 8 5 11 9
$62,688 $78,979
$69,225 -
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Table 8-9

MEASURES OF MARKéT ACCEPTANCE
(céntinued)

Price of Surveyed Units

(continued)
Units Sold Units Unsold Total
No. Percent No. Percent No.
Asking Price,
Per Square Foot
Under $30.00 2 4% 1 2% 3
$30.00-$39.99* 33 65 14 33 47
$40.00-$49.99 9 17 17 40 26
$50.00-$59.99 5 10 11 25 16
$60.00 and Over 2 4 - 0 2

Asking Price Versus Selling Price

Distribution of Units at:

Asking Price Selling
Adjusted Price
No. Percent Percent* No.** Percent
Under $40,000 4 8% 11% 3 9%
$40,000-$ 50,000 19 36 11 2 6
$50,000-$ 60,000 9 18 25 7 21
$60,000-$ 70,000 2 4 6 4 13
$70,000-$ 80,000 7| 14 19 8 24
$80,000-$ 90,000 2 4 6 2 6
$90,000-$100,000 4 8 11 3 9
Over $100,000 4 8 11 4 12
Total 51 100% 100% 33 100%
Mean $62,688 $70,489
Adjusted Mean $69,225 -
Marketing Period in Weeks
. Distribution of Units
Weeks on Market Number* ** Percent
0 - 4 14 50%
5 =12 7 25
12 - 30 5 12
Over 30 2 8
Total 28 100%

See notes on following page.
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Table 8-9¢

MEASURES OF MARKET ACCEPTANCE
(continued)

Notes

It should be noted that there are 16 units (in the
same subdivision, built by a single builder) at the
same price ($47,000) in the sample. Because of this
large number, there may be clear bias injected to

any analysis. The categories where these units are
located are indicated in all portions of this table.
In order to adjust for that bias, 15 of the 16 units
have been subtracted out and results re-calculated

in many items in the table; those adjustments are also
noted.

There were 18 missing cases where data were not avail-
able for the selling price. This discrepancy arises
due to the merging of different data files.

There were 23 missing cases where data were not available.
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- Images of Solar
INn the Market Place

The purpose of this final chapter is to gain a better understand-
ing of the nature and scope of the emerging solar housing market,
as it is perceived by key participants of the residential housing
construction industry. The importance of exploring attitudes on
future prospects of solar energy is two-fold. First, there is a
need to begin to develop measures of future demand for solar as-
sisted housing among the various and varied housing markets that
exist across the country. Data gathered from builders and pur-
chasers are already beginning to provide some indication of the
degree of market acceptance of solar energy among the building
community and among purchasers of solar and non-solar housing.
Second, clues to the future acceptance of solar housing provide

a way of anticipating significant barriers, constraints, or op-
portunities associated with the development of a viable solar
marketing program.

This chapter describes and analyzes the attitudes and opinions of
relevant actors on the current and future acceptance of solar.
Some of these issues have been touched on in previous sections of
this report. Builders are asked if they would build solar units
outside the grant program. They are asked if they could recover
the cost of solar in the asking price of the unit. Lenders are
asked if they would finance solar units other than the grant
units. They are also asked if it would be difficult to resell a
solar unit. Public institutions are asked if there are specific
regulations, ordinances or administrative procedures that might
interfere with the development of residential solar units in
their community. And, consumers are asked if they would purchase
a solar unit when they considered the purchase of another home.
The specific responses of each of these groups is explored in
more detail below.

A second level of analysis employs simple crosstabulations of
selected variables against two key questions in the participating
and non-participating builder questionnaires. The first is
whather builders would be willing to construct solar units with-
out a government subsidy, and the second is whether builders
believe that they can recover the cost of solar in the asking
price. These two questions are examined in terms of grant cycle,
region, scope of construction activity, builder size, and builder
experience.
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Builder Perception of Solar

There is a strong belief among participating builders that con-
sumers are ready to accept solar énergy. Among the participating
builders, 72% indicate that there has been an interest in solar
housing among serious home purchasers. Seventy-four percent of
these builders report that visitor reaction to their solar units
has either been favorable or very favorable. Builders cite cost
savings, energy concerns, environmental concerns, and the impact
of general advertising campaigns as the major reasons given by
visitors for inspecting the solar units. -

)

Table 9-1
PARTICIPATING BUILDERS' PERCEPTION OF CONSUMER INTEREST
IN PURCHASING A SOLAR HOUSE BY HUD GRANT CYCLE
74% 89%
64%
26%
19% ST
10% 7%
1 1
Yes No Don't Yes No Don't Yes No Don't
Know Know Know
Cycle 1 Cycle 2 Cycle 3

This perception of consumer interest in solar assisted housing is
reflected in the commitment of many participating grant builders
to continue constructing solar units beyond the demonstration
program. Among the builders, 48% indicate that they are building
other solar units in addition to the HUD solar grant houses.

More importantly, 71% of the participating builders indicate that
they will build solar units without demonstration program finan-
cial assistance. This latter figure is even more encouraging in
view of the fact that for 74% of the participating builders the
HUD program represents a first experience with solar energy.

Thids suggests that the demonstration program itself has had a
strong positive effect on individual builders, persuading them in
some cases to continue the construction of solar housing as a re-
sult of their experience with the demonstration grant.

An additional important finding that is beginning to emerge from
these data is that a majority of participating builders (57%) be-
lieve that they can recover the cost of a solar system in the
asking price of the house. Builders who do not believe that the
initial cost of solar can be recovered cite general economic
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factors such as the lack of financial feasibility of solar and
the long pay-back period. These builders state that the factors
which would influence them to continue in the solar housing
market are better information an market factors, system costs,
and general public interest.

Non-participating builders, on the other hand, tend to approach
solar with a greater degree of caution and are less likely to
commit themselves to constructing solar housing. Most of these
builders (70%) are aware of solar construction that is going on
in their community, and 34% of these builders have kept up with
the progress of this construction.

Specific responses to questions about construction of solar
housing and the ability to recover equipment and installation
costs in the sale price indicate continued resistance to con-
structing a solar unit. Among non-participating builders, 31%
state that they would construct a solar unit without a govern-
ment subsidy (this is in contrast to 74% of the participating
builders), while only 21% believe that they could recover the
cost of solar in the sales price of a solar unit. The more fre-
quently cited reasons are that the costs are too great, and the
overall risk associated with the construction of a solar unit

is too high. About 40% of the non-participating builders do
believe that solar housing improves the marketability of a de-
velopment, while 42% feel that a solar unit would have neither a
positive nor a negative impact on sales in a subdivision.

Tables 9-2 and 9-3 detail the attitudes held by builders about
building other solar housing. Among participating builders, the
more revealing trends occur when responses are crosstabulated by
grant cycle and the region in which the homes are built. In-
terest in constructing additional solar units increases from
Cycle 1 to Cycle 2 of the demonstration program, with a slight
leveling off in Cycle 3. (The small number of respondents in
the 3rd cycle, however, makes it difficult to draw any specific
conclusions about long term trends.) In Cycle 1 55% of partici-
pating builders expressed an interest in constructing a solar
unit outside the demonstration program. In Cycle 2 this figure
increases to 85%.

Table 9-2

PARTICIPATING BUILDERS:
CONSTRUCT A SOLAR DWELLING APART
FROM THE DEMONSTRATION PROGRAM

Cycle
Construct Solar Cycle 1 Cycle 2 Cycle 3
Yes 55% 85% 78%
No 30 11 22
Don't Know 15 4 -
100% 100% 100%
(N=20) (N=27) (N=9)




Another finding that emerges from these data is that the gen-
erally positive attitudes about future participation in solar
housing projects are stable across regions of the country, scope
of construction activity, builder size, and builder experience.
There are, however, a number of exceptions to this trend. For
example, while over 70% of builders in the Northeast, North
Central, and West express an interest in continuing with solar,
only 50% of the Southern builders share this commitment.

Table 9-3

PARTICIPATING BUILDERS:
CONSTRUCT A SOLAR DWELLING APART
FROM THE DEMONSTRATION PROGRAM

Region
Construct Solar Northeast South North Central West
Yes 73% 50% 87% 77%
. No 18 43 7 12
Don't Know 9 7 6 11
100% 100% 100% 100%
(N=11) (N=15) (N=15) (N=17)

When the data are examined by builder size, it appears that
medium-sized and very large builders are most likely to either
express a lack of interest or doubts about continuing with solar
construction. Only 50% of the medium and very large builders
report such an interest, while over 80% of the other builders say
they are willing to build more solar residences.

Table 9-4

PARTICIPATING BUILDERS:
CONSTRUCT A SOLAR DWELLING APART
FROM THE DEMONSTRATION PROGRAM

Builder Size - Number of Units

9 or 250 or
Construct Solar Less 10-49 50-99 100-249 More
¥ ves 813 823 50% 75% 50%
No 19 18 25 25 20
Don't Know - - 25 - 30
100% 100% 100% 100% 100%
(N=16) (N=17) (N=4) (N=8) (N=10)

Although no specific trend is established, it can be noted that
while close to 80% of builders with 2 to 19 years of experience
indicate they would construct other solar units, only 55% of the
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builders with 20 or more years of experience and 67% of builders
with less than 2 years of building experience indicate an in-
terest in continuing with solar construction.

Table 9-5

PARTICIPATING BUILDERS:
CONSTRUCT A SOLAR DWELLING APART
FROM THE DEMONSTRATION PROGRAM

Experience
1-1.9 2-4.9 5-9.9 10-19.9 20+
Construct Solar Years Years Years Years Years
Yes 67% 75% 70% 88% 55%
No 33 25 15 6 27
Don't Know - - 15 6 18
100% 100% 100% 100% 100%
(N=9) (N=12) (N=7) (N=17) (N=11)

All builders are asked if they would build solar homes without a
government grant. Comparatives are less likely than participants
to answer positively. In general, the data show very little
variation over grant cycles. The greatest differences that emerge
within the sample are with builder size, builder experience, and
region of the country. The smallest builders voice the greatest
interest in constructing unsubsidized solar housing, while the
most inexperienced builders express the least interest in con-
structing non-grant solar units. By region, the data show that
comparative builders in the Northeast (48%) and the West (42%)
are most interested in constructing solar units, followed by the
South with 37% and the North Central states with 28%. These
findings are summarized in Table 9-6.

Another measure of the acceptance of solar energy is the degree
to which builders believe that they can recover the price of
solar in the selling price of the house. Tables 9-7 and 9-8 de-
tail these findings. Again the tables show that there is a
growing level of confidence in solar as the demonstration program
moves through successive cycles of grants. While only 43% of
Cycle 1 participating builders believe they can recover the cost
of the grant in the asking price, 63% of Cycle 2 builders and 78%
of «Cycle 3 builders feel that they can recover such costs. Other
findings are that smaller builders are more likely to feel that
they can recover solar costs (70%), as opposed to larger builders
(under 50% overall), and that regional and national builders be-
lieve that they can recover solar costs (69%) more often versus
local builders (55%). And, when the data are examined in terms
of level of builder experience, it appears that the least experi-
enced builders (under 5 years) and long term builders are more



Table 9-6

COMPARATIVE BUILDERS' WILLINGNESS TO CONSTRUCT
SOLAR UNITS WITHOUT A GOVERNMENT GRANT

Willingness to By Cycle
Construct Cycle 1 Cycle 2
Yes 32% : 39%
No 57 L
Not Sure 1L 9
100% 100%
(N=44) (N=52)
By Region
Northeast South North Central West
Yes 48% 37% 28% 42%
No 39 52 63 48
Don't Know 13 1L 9 10
100% 100% 100% 100%
(N=23) (N=27) (N=32) (N=31)

By Builder Experience
(Comparative Builder)

1-1.9 2-4.9 5=9.9 10~19.9 20+

Years Years Years Years Years
Yes 22% 29% 36% 58% 31%
No - 78 52 59 33 58
Don't Know - 19 5 9 1% §

100% 100% 100% 100% 100%

(N=9) (N=21) (N=22) (N=33) (N=26)

By Builder Size

9 or
Less 10-49 50-99 100-249 250-749 750+

Yes 68% 42% 20% 23% 22% 33%
No 2. ) 50 70 68 55 67
* Don't Know 1.1, 8 10 9 23 -
100% 100% 100% 100% 100% 100%
(N=19) (N=48) (N=10) (N=22) (N=9) (N=3)
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Table 9-7

PARTICIPATING BUILDERS:
RECOVERY OF SOLAR COST IN SALE PRICE

Can Costs be By Cycle
Recovered Cycle 1 Cycle 2 Cycle 3
Yes 43% 63% 78%
No 52 26 22
Not Sure 5 11 -
100% 100% 100%
(N=21) (N=27) (N=9)
By Region
Northeast South North Central West
Yes 64% 50% 53% 65%
No 36 43 27 29
Don't Know - 7 20 6
100% 100% 100% 100%
(N=11) (N=14) (N=15) (N=17)
By Builder Size
9 or
Less 10-49 50-99 100-249 250+
Yes 69% 71% 50% 50% 27%
No 19 21 50 50 55
Don't Know 12 8 - - 18
100% 100% 100% 100% 100%
(N=16) (N=17) (N=4) (N=8) (N=11)
By Builder Experience
1-1.9 2-4.9 5-9.9 10-19.9 20+
” Years Years Years Years Years
Yes 60% 83% 43% 65% 33%
No 20 17 43 24 58
Don't Know 20 - 14 11 9
100% 100% 100% 100% 100%
(N=5) (N=16) (N=7) (N=17) (N=12)
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Table 9-8

COMPARATIVE BUILDERS:
RECOVERY OF SOLAR COST IN SALE PRICE

Can Cost be By Cycle
Recovered Cycle 1 Cycle 2
Yes 15% ' 31%
No 67 60
Don't Know 18 9
100% 100%
(N=46) (N=52)
By Region
Northeast South North Central West
Yes 27% 23% 22% 29%
No 50 58 69 63
Don't Know 23 19 9 8
100% 100% 100% 100%
(N=22) (N=26) (N=32) (N=35)

By Builder Experience

1-1.9 2-4.9 5=9,9 10-19.9 20+

Years Years Years Years Years
Yes 25% 19% 25% 30% 26%
No 63 50 71 52 67
Don't Know 12 31 4 18 7

100% 100% 100% 100% 100%

(N=8) (N=21) (N=24) (N=33) (N=27)

By Builder Size

9 or

x Less 10-49 50-99 100-249 250+

Yes 55% 26% 18% 13% 14%
No 28 65 55 74 79
Don't Know 17 9 27 13 7

100% 100% 100 100% 100%

(N=18) (N=46) (N=11) (N=23) (N=14)
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likely (approximately 70%) to believe that they could recover
solar costs in the sale of a house. In general, the data show
that a majority of participating Builders believe they can re-
cover the cost of solar in the -asking price of a solar unit.

As with the question on the construction of a solar unit without
a grant, most non-participating builders are not convinced that
solar costs can be recovered in the asking price. However, when
the data are examined by cycle, a doubling of the percentage of
the builders who believe that solar costs can. be recovered is
observed between Cycle 1 and Cycle 2. E

The smaller builders (those that build under 9 units of housing
per year), are more optimistic about recovering solar costs (55%)
than larger builders, whose positive responses range from 13 to
26%. The largest builders are least convinced that they can
recover the cost of solar in the asking price of the house.

Builders are also asked whether they believe there is consumer
interest in solar energy in their market area. Some interesting
wariations appear when this question is examined by such factors
as grant cycle, region of the country and builder size. These
data are presented in Table 9-9. 1In general, the findings show
that the majority of participating builders believe there is
strong consumer interest in solar energy. Eighty-seven percent
of the North Central builders, 65% of the Western and 67% of the
Southern states builders believe that there is consumer interest.
A difference among builders is evident when consumer interest is
crosstabulated with builder size. The table shows that while
most builders feel there is consumer interest in solar, a smaller
proportion (36%) of the largest builders (those that construct
over 250 units of housing per year) share this view.

Lender Perception of Solar

In order to gain a better understanding of the attitudes of
lenders toward the future prospects for solar energy in residen-
tial construction, representatives of lending institutions are
asked to describe their attitudes towards providing loans to
builders who were interested in constructing solar housing units.
They are also asked whether in their view it would be difficult
to resell a solar unit, and if a builder in their area can re-
cover the cost of solar in the sales price of the unit. Again,
it should be noted that these findings are based on very small
sample sizes that will increase as the demonstration program
moves through additional grant cycles.

The figures in Table 9-10 describe the responses of participating
construction lenders, participating permanent lenders, and non-
participating construction and/or permanent lenders. Overall,
the data show that most participating lenders are favorably dis-
posed to lending for the construction or permanent financing of
solar assisted housing units. The major exception occurs in the



Table 9-9

BUILDERS' PERCEPTIONS OF CONSUMER INTEREST
IN SOLAR HOMES

Is There Consumer By Region .

Interest Northeast South North Central West
Yes 73% 67% 87% 65%
No 27 27 13 18
Don't Know - 6 - 17

100% 100% 100% 100%
(N=11) (N=15) (N=15) (N=17)
By Scope of Construction Activity
of Builder
Local Regional
Yes 68% 86%
No 23 14
Don't Know 9 -
100% 100%
(N=44) (N=14)
By Builder Size
9 or
Less 10-49 50-99 100-249 250+
Yes 75% 75% 80 88% 36%
No 19 17 20 12 45
Don't Know 6 8 - - 19
100% 100% 100% 100% 100%
(N=16) (N=17) (N=5) (N=8) (N=11)

By Builder Experience

1=1:9 2-4.9 5-9.,9 10-19.9 20+

% Years Years Years Years Years
Yes 56% 75% 100% 88% 423
No 22 25 - 1.2 42
Don't Know 22 - - - 16

100% 100% 100% 100% 100%
(N=9) (N=12) (N=8) (N=17) (N=12)
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Table 9._-' 10

LENDER ATTITUDES TOWARD
FINANCING SOLAR UNITS

Participating Construction Lenders

Attitude Toward By Region

Financing Solar ' North

Units Northeast South Central West
Very Favorable 20% 50% 13% 27%
Favorable 80 50 63 55

Not At All Favorable - A, a -

No Opinion - - 24 18
100% 100% 100% 100%
(N=5) (N=8) (N=8) (N=11)
Size of Institution
99 Million 100-999 1 Billion
or Less Million or More
Very Favorable -% 33% 50%
Favorable 100 57 25
Not At All Favorable - o -
No Opinion - 10 25
100% 100% 100%
(N=5) (N=21) (N=4)

Participating Permanent Lenders

By Region
North
Northeast South Central West
Very Favorable = 42% -% 46%
Favorable * 50 100 31
Not At All Favorable - - — -
No Opinion = 8 - 23
= 100% 100% 100%
(N=1) (N=12) (N=7) (N=13)
* 1 lender
v Size of Institution
99 Million 100-999 1 Billion
or Less Million or More
Very Favorable 57% 22% 50%
Favorable 43 67 33
Not At All Favorable - 11 1.7
No Opinion - = -
100% 100% 100%
(N=7) (N=18) (N=6)




Table 9-10

LENDER ATTITUDES TOWARD
FINANCING SOLAR UNITS

(continued)

Non-Participating Lenders -

Attitude Toward By Region
Financing Solar North
Units Northeast South Central West
Very Favorable - 46% 13% 27%
Favorable * 18 87 53
Not At All Favorable - 9 - 6
No Opinion - 27 - 14
- 100% 100% 100%
(N=2) (N=11) (N=8) (N=15)
* 2 lenders
Size of Financial Institution
99 Million 100-999 1l Billion
or Less Million or More
Very Favorable 33% 17% 50%
Favorable 56 52 50
Not At All Favorable - 9 =
No Opinion 11 22 -
. 100% 100% 100%
(N=9) (N=23) (N=4)
®
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North Central and Western areas where a number of construction
lenders indicate that they are not favorably disposed to provide
construction money for solar housing. When the data are dis-
placed by size of financial ingtitution, they show that a small
percentage of the larger participating permanent financial in-
stitutions express some doubt about financing solar units -- 11%
of the institutions with assets of $100-5999 million, and 17%

of the institutions with assets of more than $1 billion.

Non-participating lending institutions also tend to favor fi-
nancing solar housing units. A number of these institutions,
however, express no opinion, indicating that they do not have a
clear policy regarding solar housing, or that they have never had
a request to finance such units and therefore do not know how
they would review the application. Non-participating lenders
from the South, and lending institutions with assets from $100 to
$999 million most frequently express no opinion regarding the
financing of solar assisted housing within their service area.

Lenders are least likely to agree on the question of solar re-
gale. This question is difficult to answer because there is so
little "real world" experience with the solar market. A substan-
tial number of lenders report that they are unsure if it would

be difficult to resell a solar unit at this time. By region,
participating construction lenders in the South and non-
participating lenders in the North Central area indicate that
they are unsure if a solar unit would be difficult to resell

(see Table 9-11). Construction lenders in the Northeast (40%)
and non-participating lenders in the West (33%) state that they
believe that it would be difficult to resell a solar unit at this
time. Construction lenders in the West (82%) and permanent
lenders in the South (75%) and West (77%) believe that there
would be no problem with the resale of a solar house.

While participating builders tend to believe that they can re-
cover the cost of solar in the sale price of a home, lending
institutions are less sure that these costs can be recovered at
the present time. Table 9-12 shows that construction lenders in
the South and participating permanent lenders in the North Cen-
tral states are least likely to believe that solar costs can be
recovered. Lenders in the West are most likely to indicate that
the cost of solar can be recovered in the sale price -- 69% of
the construction lenders, 46% of the participating permanent
lenders, and 40% of the non-participating lenders. In addition,
40% of the participating construction lenders in the Northeast
state that they feel solar costs can be recovered. When this
question is examined in terms of the size of the financial in-
stitution, no clear pattern emerges. For example, large par-
ticipating permanent lenders believe that the cost of solar can
be recovered, while large non-participating financial institu-
tions do not.
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Table 9-11

DIFFICULT TO 'RESELL A SOLAR HOME

Participating Construction Lenders

Would it be By Region
Difficult to Sell ", North
a Solar House Northeast South Central West
Yes 40% 13% 25% 9%
No 40 50 63 82
Don't Know 20 37 12 9
100% 100% 100% 100%
(N=5) (N=8) (N=8) (N=11)
Size of Financial Institution
99 Million 100-999 1l Billion
or Less Million or More
Yes 30% 13% 25%
No 50 69 50
Don't Know 20 18 25
100% 100% 100%
(N=10) (N=16) (N=4)

Participating Permanent Lenders

By Region
North
Northeast South Central West
Yes - 25% 14% 15%
No * 75 43 77
Don't Know - - 43 8
- 100% 100% 100%
(N=1) (N=12) (N=7) (N=13)

*]1 lender.

By Size of Financial Institution
99 Million 100-999 1 Billion

or Less Million or More
Yes 29% 22% -
No 7L 67 67%
Don't Know - 11 33
100% 100% 100%
(N=7) (N=18) (N=6)
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Table 9-11

DIFFICULT TO ‘RESELL A SOLAR HOME

(continued)

Non-Participating Lenders

By Region

Would it be
Difficult to Sell North
a Solar House Northeast South Central West
Yes - 18% 25% 33%
No * 55 38 47
Don't Know - 27 37 20
- 100% 100% 100%
(N=2) (N=11) (N=8) (N=15)

*2 lenders.

By Size of Financial Institution

99 Million 100-999 1 Billion
or Less Million or More
Yes 11% 30% 25%
No 56 48 50
Don't Know 33 22 25
100% 100% 100%
(N=9) (N=23) (N=4)
x
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Table 9-12

RECOVERY OF SOLAR COST IN SALE PRICE

Can Builder
Recover Solar Costs  North
in Sale Price

Participating Construction Lenders

By Region

Yes
No
Don't Know

Yes
No
Don't Know

Yes
No
Don't Know

*] lender.

Yes
No
Don't Know

Northeast South ‘Central West
40% 13% 25% 46%
40 50 50 27
20 37 25 27
100% 100% 100% 100%
(N=5) (N=8) (N=8) (N=11)
By Size of Financial Institution
99 Million 100-999 1 Billion
or Less Million or More
40% 38% 50%
30 38 50
30 24 -
100% 100% 100%
(N=10) (N=16) (N=4)
Participating Permanent Lenders
By Region
North
Northeast South Central West
* 33% 15% 69%
- 33 57 15
- 34 28 16
- 100% 100% 100%
(N=1) (N=12) (N=7) (N=13)

By Size of Financial Institution

99 Million 100-999 1 Billion
or Less Million or More
29% 53% 67%

43 35 17
28 12 16
100% 100% 100%
(N=7) (N=18) (N=6)
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Table 9-12

RECOVERY OF SOLAR COST IN SALE PRICE
(continued)

Non-Participating Lenders

A

Can Builder By Region
Recover Solar Costs North
in Sale Price Northeast South Central West
Yes - 36% 37% 40%
No * 55 37 40
Don't Know * 9 26 20
- 100% 100% 100%
(N=2) (N=11) (N=8) (N=15)

* 1 lender
By Size of Financial Institution
99 Million 100-999 1 Billion

or Less Million or More
Yes 56% 35% -
No 22 49 75%
Don't Know 22 16 25
100% 100% 100%
(N=9) (N=23) (N=4)
%
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Attitudes Among Utilities

A growing interest in solar energy. and energy conservation among
utility customers is reflected in the responses to questions
addressed to key officials of gas and electric utilities. Among
the utility officials, 91% indicate that they see a growing in-
terest in energy conservation among their customers. Sixty-nine
percent note a growing interest in solar assisted housing spe-
cifically, and 94% of the overall sample state that they have
received some form of request for information about solar energy
from their customers. The most frequent requeésts are for infor-
mation on costs and equipment availability.

Table 9-13

UTILITY ATTITUDES TOWARDS SOLAR

Is there a growing interest in energy conservation in
your service area?

Yes 91%

No 9
100%
(N=53)

Is there an interest in solar among your customers?

Yes 69%

No 31,
100%
(N=53)

Do you receive customer requests for solar information?

Yes 94%

No 6
100%
(N=53)

When queried about specific future involvement in the solar energy
field, however, many utilities assume a more cautious posture.
Although many utility officials interviewed believe that solar
energy will play a major role in their area (50% of the par-
ticipating backup utilities and 85% of the non-participating
utilities). Participating officials who expect solar to grow in
importance cited rising conventional fuel costs and increased
market success. Those that do not see the need for solar mention
cost and labor factors. Non-participating officials cite the
heat pump and government efforts at solar commercialization. A
substantial number of utilities express concern over specific
issues such as the impact of solar on electric peak loads (63%

of the participating electric utilities and 88% of the
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non-participating electric utilities). And, when asked if they
see a greater need for solar in their part of the country only
34% of the participating utilities and 55% of the non-partici-
pating utilities see a need for solar.

Table 9-14

WILL SOLAR PLAY AN IMPORTANT ROLE IN THIS AREA

Auxiliary Utilities Alternative Utilities
Yes 50% 85%
No 38 10
Don't Know 12 5
100% 100%
(N=32) (N=20)

Most utilities have not adopted special rates for solar units --
31% of the participating utilities and 35% of the non-partici-
pating utilities indicated that they had adopted such rates.
Many utilities do plan to adopt some type of rate that would
impact on solar energy. Fifty-nine percent of the participating
utilities and 35% of the non-participating utilities report that
they have plans to adopt such rates. The most frequently men-
tioned rates are "time of day rate" or "demand rate."

Table 9-15

EXPANDED SOLAR INVOLVEMENT

Leasing of Solar

Auxiliary Utilities Alternative Utilities
Yes 19% 30%
No 42 35
Don't Know 39 35
100% 100%
(N=31) (N=20)

Servicing of Solar

Auxiliary Utilities Alternative Utilities
Yes 28% 30%
No 41 40
Don't Know 31 30
100% 100%
(N=31) (N=20)




Other indications of the current uncertainties of the role utili-
ties expect to play in the area of solar energy are reflected in
the guestions related to leasing and servicing of solar equip-
ment. When asked if they intend to lease or service solar equip-
ment, slightly less than 30% of both utility groups indicate that
they would get involved in servicing solar equipment, and ap-
proximately 25% of both groups state that they might develop some
type of leasing program for solar equipment in the future. Ap-
proximately 30% of the total sample, however, report that they

do not know at this time if they would get invelved either in the
leasing or servicing of solar equipment. A number of utilities
who responded negatively to this question indicate that local
regulations and opposition from consumer groups make it difficult
for them to extend operation into new areas.

Local and Public Officials

An analysis of the attitudes of local public officials, gathered
from both formal and informal field interviews, suggests that
most local governments have yet to address themselves directly to
the issue of residential solar energy and the impact local poli-
cies and regulations may have on its accelerated development.

Only a small percentage of local planning and zoning officials in
Western States (16%) report that local zoning ordinances have
been modified to accommodate solar energy. When asked if they
anticipate further changes in local zoning regulations, however,
a substantial number of officials in all areas of the country
state that they anticipate some modification of local regulation
to deal with solar energy in residential construction. This
group includes 40% of the planning officials in the Northeast,
43% of planning officials in the North Central region, and 31%
of planning officials in the South. General knowledge about
solar energy among these officials was also quite low with only
7% of the sample stating that they have any depth of knowledge
about solar energy.

Similarly, many building code officials interviewed in the early
phases of the demonstration program report that their locality
has not yet addressed itself to the question of solar energy and
its implications for residential construction. Table 9-16 shows
that only 42% of the Southern code officials and 23% of the
Western code officials are aware of local code provisions for
solar installation. In addition, virtually all code officials
believe that, as far as they know, no steps have been taken to
modify existing code regulations to specifically facilitate the
use of solar energy in residential assisted housing. And, more
importantly, a substantial number of code officials believe that
existing code regulations could impede the widespread acceptance
of solar energy in their community.
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Table 9-16

ANTICIPATE CHANGES ‘IN--REGULATIONS THAT COULD
FACILITATE THE USE OF SOLAR ENERGY

Anticipate Region
Further Changes Northeast South North Central West
Yes 40% 31% .43% 25%
No 60 69 29 50
Don't Know - - 28 25
100% 100% 100% 100%
(N=5) (N=13) (N=14) (N=12)

Table 9-17

DOES CODE CONTAIN PROVISION FOR SOLAR INSTALLATION?
(Building Code Officials)

Solar Cost Region
Provision Northeast South North Central West
Yes - 42% - 23%
No 100% 50 92% 77
Don't Know - 8 8 -
100% 100% 100% 100%
(N=4) (N=12) (N=14) (N=13)
ARE THERE CODE REGULATIONS THAT COULD IMPEDE
WIDESPREAD ACCEPTANCE OF SOLAR ENERGY?
(Building Code Officials)
Region
Code Impediments Northeast South North Central West
Yes 75% 42% 92% 54%
No 25 58 8 46
100% 100% 100% 100%
(N=4) (N=12) (N=11) (N=11)
*
HAVE CODE REGULATIONS BEEN MODIFIED TO FACILITATE
SOLAR ENERGY IN RESIDENTIAL DEVELOPMENTS?
(Building Code Officials)
Code Region
Modifications Northeast South North Central West
Yes - - - -
No 100% 100% 79% 100%
Don't Know - - 21 -
100% 100% 100% 100%
(N=4) (N=11) (N=14) (N=13)
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Table 9-18
SERIOUS INTENTION TO PURCHASE SOLAR IN THE FUTURE
Solar Comparative
Purchasers ", Purchasers
Yes 80% 64%
No 2 20
Don't Know 18 16
100% 100%
(N=49) (N=45)
Consumer Acceptance

Tt is difficult to draw specific conclusions about long term con-
sumer acceptance at this time. A review of institutional re-
sponses to the demonstration program suggest that while most of
these institutions are cautious about their involvement in the
solar energy field, and that there is some evidence that barriers

to solar acceptance still exist, the general feeling is one of
optimism,.

Most participating builders remain very enthusiastic about resi-
dential solar energy and emphasize that they intend to continue
to construct solar units beyond the demonstration program. Many
comparative builders, although still conservative about solar,
believe that solar energy will play a major role in the future
of housing.

Lending institutions maintain a wait and see attitude about their
specific involvement in solar financing, but anticipate a growing
interest in the field as the technology improves and becomes more
widespread.

Utility companies continue to remain uncertain about their spe-
cific role in the development and application of solar energy
technology. Utilities, particularly electric companies, however,
do anticipate some problems with solar energy, although they
expressed the view that the field is too new to draw any firm
conclusions.

Local public officials on the other hand, are rather vague about
the impact of solar energy on local building codes, tax assess-
ment practices and zoning and planning regulations.



Summary

Finally, perhaps the most encouraging statistic that emerges from
this first detailed evaluation of the market acceptance of solar
energy is the optimism expressed by the purchasers of solar
assisted housing units financed by the demonstration program.
When purchasers of solar grant houses and comparative purchasers
of non-solar grant units are asked, "knowing what you know now =--
would you buy a solar equipped unit," 80% of the solar purchasers
and 64% of the comparative purchasers state that they would

seriously consider solar when they contemplateé.the purchase of
another house. :
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