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ABSTRACT

This research is the product of ihe researcher's development in
the realm of environmental design and planning and her conviction that
energy conservation is an interdisciplinary challenge. The study
consists of three parts: 1) a theoretical study in which writings from
multi-disciplines were examined for their potential to make a
contribution to the conservation of energy; 2) a methodological study
to develop an instrument to evaluate consumer acceptance of energy
conserving innovation, INOVAC; and 3) an experimental field study, in
which an energy conservation education program was delivered to
consumers and whereby they were evaluated on the meanings they then
attributed to energy conserving innovative window designs as a result
of the education experience.

The research was conducted as the second of four evaluation
strategies within a larger study, ENERSENSE, a project undertaken
jointly by The University of Tennessee Energy, Environment, and
Resources Center (EERC) and the Tennessee Agricultural Extension
Service (TAES), to deliver and evaluate a multi-media program within
the State of Tennessee. This project was carried out under the United
States Department of Energy contract No. DOE EY 76-5-05-5049.

In the fall of 1978, a subsample of 100 was selected from the TAES
clientele who had responded to the questionnaire administered as
Strategy I of ENERSENSE. Equal-sized control and treatment groups were

interviewed using the INOVAC instrument, which combined simulations of

viii



ix
five innovative window concepts with semantic differential scales
representative of the vernacular of the region, and guestion items on
1) experience with the concepts and 2) the consumer's intention to use
those concepts.

Comparisons among and overall the innovative concepts were made
both within each group and between the two groups. Contextual
variables data supplied by both the interview and the questionnaire
were examined in respect to an INOVAT index, an overall index of
innovation acceptance. Space models were constructed and trends in the
meaninagfulness of concepts were illustrated in three-dimensional form.
The treatment aroup indicated that it found more variety of
meaningfulness among concepts; concept relationships between-groups
were not uniform. The differences, however, were not found to be
statistically significant. Selected attributes (k=15) and three
dimensions common to all concepts were analyzed. A limited number of
attributes, which were seen as being closely associated with the
conservation of energy, were found to be rated more positively by the
treatment group. Ratings over the three dimensions: Aesthetic Appeal,
Performance Evaluation, and Economic Novelty were not significantly
different between-groups, while the control group rated more
within-aroup concept comparisons as significantly different.

The two groups did not differ significantly on the INOVAT index.
Exposure to the concepts, a contextual variable, was the only variable
to contribute significantly to the index. All contextual variables
examined in relation to the acceptance of each window concept

contributed equally to its acceptance.



The importance of this research lies both in its methodological
and experimental results. INOVAC, in addition to its reliability and
behavioral validity, exhibited a potential for identifying descriptive
features of energy-conserving innovations. These, plus the INOVAT
index, provided a multivariant means of consumer evaluation. The
INOVAC included also a capacity to compare experimental aroups for
statistically significant differences and for relationships to
contextual variables which characterize seaments of consumers and their
reaction to energy conserving innovation. The research findinas
support usina the INOVAC in field experiments and acknowledge the value
of the instrument as an objective means of evaluating a current and
practical environmental subject, which has a definite subjective
component. Further rgsearch, however, must be undertaken. Suggestions
for this are discussed along with the implications for the use of the
INOVAC in relation to: 1) energy policy and education; 2) design

evaluation; 3) innovation diffusion; and 4) environmental planning.
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CHAPTER I

INTRODUCTION

Developmental History

The Energy Problem

The "energy crisis" precipitated by the oil embargo of 1973 was
not caused by the Arabs. By placing a complete oil embargo on the
United States, the Arabs merely placed the spotlight on an energy
problem which had been evolving during the past century. The roots of
the energy problem are embedded in the patterns of production and
consumption established by Americans as they have become a "disposable
society" consuming more and more of the world's limited and
non-renewable resources.

Energy consumption per capita has increased 400% in the United
States during the past century. Twenty-five years ago national require-
ments were satisfied with one-sixth of the amount of enerqy used today,
less than half of the present energy expenditure. In the same twenty-
five year period the population has increased by about 45%, consumption
of electrical energy has increased by 600%, and the total consumﬁtion
of energy by 250%. The energy users in the United States, 6% of the
world's population, use 35% of the world's resources and its energy.

If the quality of life had improved dramatically relative to the per



capita increase in energy consumption and if there were endless
reserves to extend that improvement into the future, the condition
which has evolved as we enter the 1980's would not be considered a
crisis (Stein, 1977, pp. 1-2)

Since the "crisis" was acknowledged, in 1973, consumers have
reacted in a variety of ways. To some consumers the crisis is an
"emergency" indicating severe energy shortages while to others it is a
“turning point," suggesting that changes in policy and behavior are
required. The energy problem has continued and intensified over the
past seven years. While consumers have come to recognize the energy
problem, only some have made corresponding changes in their lifestyles.
Other consumers refuse to acknowledge that the consumer demands on the
supply of energy have been a problem and will continue to be one for

some time.

Energy Conservation

In Energy Conservation in the Home (1977), Clinard et al. identify

four broad strategies that could be used singly or in concert to
resolve our energy problem(s):
e Strategy 1: Develop "successor sources" to replace oil and gas
over the years ahead.
e Strategy 2: Develop an energy economy not based on fossil
fuels,
e Strategy 3: Increése efficiency of energy generation and use.

e Strategy 4: C(Change from a "disposable” to a "durable" society.
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The first two strategies as well as aspects of Strateagy 3 would
require research and development. Part of Strategy 3, however, coupled
with Strategy 4 depends largely upon the wise use of energy. Though
not an easy task, these strategies can be implemented by corporate and
private decisions based upon a "conservation ethic," and thereby
possibly can provide the most viable solution for the immediate
future." Conservation is defined as:

. .the wise use of energy which results from a rational

response to price changes or a shift from less to more available

fuel resources. Conservation does not connote a denial of the

"American dream.". . . Rather, conservation attempts to change

citizens from being high energy users to low energy users by

reinforcing "saver" values in pragmatic, moneysaving terms.

(Clinard et al., 1977, p. 22)

Paolucci (1978) also endorses the.concept of the "conservation
ethic"l as a basis upon which to create a lifestyle that will strike
a balance between people and resources. Such an ethic, she maintains,
"would include reducing waste, recycling materials, adopting
intermediate technology, becoming more labor-intensive, using resources
prudently, and volunteerina to live as simply as possible" (p. 22).
Such a "conservation ethic," Paolucci believes, eventually would foster
in people a sense of "joy" in being frugal. It would, however, require
energy users to be mindful of how they are using energy and to relate
usage to the immediate and long ranae gratification provided by this

very finite resource--one which has been taken for granted in recent

years.

lConservation Ethic: An ethic that supports family decisions in
reaching the goal to have ample sufficiency--not poverty or abundance.
(Paolucci, 1978)




Stobaugh and Yergin (1979) in a study for the Harvard Business
School concluded that energy conservation and emphasis on solar energy
would allow America to cut its energy use by 40%. This study echoes
findings of several other studies and reinforces the need to understand

the relationship between the users of energy and its conservation.

Energy Conservation Education

To what extent do consumers, particularly residential consumers,
recognize the need to strive to conserve energy? What is their "eco-
consciousness"?2 What is the relationship between actual conserva-
tion and eco-consciousness? In this connection, Keith (1977) suggests
not only that families' conservation practices are linked with their
eco-consciousness, but that energy conservation behavior can be
predicted by the degree to which they possess this kind of
eco-consciousness. Thus, it appears that finding ways to increase
eco-consciousness and energy conservation practices is a facet of the
"energy problem" that relates to education.

Since the lineups at the gasoline pumps in 1973, there have been
numerous signs of an ever increasing energy problem as well as many
suggested solutions. Utility costs, for example, have increased
dramatically; while, at the same time, a flood of information sponsored

by various agencies and utilizing all media has been addressing and

2Eco-consciousness: Interrelationships of man-nature, inter-
lTinked with earth's capacity to sustain Tifestyle of man. (Hogan,
1976)




promoting both energy conservation practices and energy conserving
products. While energy information has been voluminous, a 1976 survey
indicated that families "did not have accurate energy knowledge" (Maas,
et al., 1978, p. 18). Further, it was implied that so much information
from such a wide range of sources had not increased the consumer's
understanding of the energy problem. Now, to the contrary, it is
suggested that the flood of information may well have contributed to

the problem, or at least confounded the search for solutions.

Energy Conservation Research

If information has not been found to be a solution, how can
consumers better be motivated to conserve energy? Does conservation
action depend upon an understanding of the energy problem? These are
two central questions in energy conservation research.

The fami1y3, as a primary unit of consumption in American
society, needs to realize that, although the energy problem is one of
international magnitude, it is also one that can be affected by the day
to day decisions of the family in the home. A third question, which
studies by Coveney, Hunt, and Palloh have addressed, indicates that
information, by itself on how to conserve energy will not change
behavior (Rudd 1978). On the other hand, it must be recognized that

incentives to conserve need to be accompanied with information on how

3Fam11y: A living system, comprised of individuals bonded
either socially and/or biologically, interacting with its environment.
(Goodman, 1977)



to conserve energy in the home, or in any other sector of society,
before behavior can change.

Although much information is readily available, research is needed

to fill in the gaps and to check the validity of commonly held

beliefs. Further, we need to find ways to convey the information

effectively to potential users (Rudd, 1978, p. 25).

Research is also required to identify obstacles that bar the
family from making decisions that lead to conservation behavior. Rudd
(1978) supported this idea when she stated,

Identifying obstacles to conservation behavior will help us

identify further research needs and needs for educational

programs. It will also provide a basis for recommending policy

that will either (1) create incentives to conserve,. . . or (2)

provide direct help to those who cannot change or even survive

without help (p. 24).

It would appear that three key areas upon which research can focus
are (1) information, (2) information delivery, and (3) users. What
information is needed to inform and educate consumers about the multi-
faceted energy problem? Do consumers need information on energy
supply, alternative sources of energy, conservation practices, the
relationship of energy and man, and/or alternative technologies?
Donald Watson at a Sun Utilization Now Conference (1978) stated that
technology has advanced and is advancing toward meeting the demands of
the energy situation, but that people are resisting change. This

author believes that consumers have been presented with options in

residential, active solar systems only to say, "So what else do you
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have?" There is a belief that technology can solve the problem with no
effort being made by consumers to reduce consumption (OTA Report, March
1979). This belief is also supported by M. King Hubbert (1976) who
states: "Qur principal impediments at present are neither lack of
energy or material resources nor of essential physical and biological
knowledge. Our principal constraints are cultural” (New York Times,
December 1, 1976).

If that is the case, before effective information programs can be
developed, research must be conducted that identifies (1) characteris-
tics of the culture, i.e., specific energy consuming segments of the
U.S. economy, and (2) the characteristics of consumers, the users of
the information. What attitudes are held and what behavior is perpetu-
ated by post depression, post war, post Watergate consumers; by rural,
suburban, urban consumers; all of whom have enjoyed and/or been
motivated by the “"good 1ife" possible in the United States and who are
now being threatened by inflation? What information is needed? by
whom? and how can it be delivered to a culture with diverse needs and
characteristics? It follows that, to have an effective information
program, the components in each area must be studied as a prelude to
planning a program which will be in tune with both cultural and
environmental needs and which, as previously listed, can optimize on
delivery systems,

If Strategies 3 and 4--"Increase efficiency of energy generation
and use" and "Change from a 'disposable' to a 'durable' society"--are

to make an immediate contribution toward solving the energy problem,
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then research directed at specific users, and providing feedback about
the impact of specific types of information and ways in which it is
delivered is needed. Such research could influence decision-making and
planning for increased efficiency in energy use, and also provide
incentives for changing--if need be--user's lifestyles. The need to
evaluate the impact of information on a specific user group has been
recognized by The University of Tennessee Energy, Environment, and
Resources Center (UTEERC)4 and has motivated the Center (1) to
endorse the research study ENERSENSE® and (2) to submit that research

proposal for funding to the U.S. Department of Energy.

The ENERSENSE Study

Project ENERSENSE is an outgrowth of The University of Tennessee's
continuing efforts in energy-conservation education. There have been
three forerunners to ENERSENSE. The first was the preparation of a

curriculum guide for energy conservation education in secondary schools

QUTEERC: Formerly The University of Tennessee Environment
Center (UTEC).

SENERSENSE : Study to deliver and evaluate RESIDENTIAL ENERGY
CONSERVATION EDUCATION FOR RESIDENTIAL CONSUMERS VIA AGRICULTURAL
EXTENSION SERVICE.



developed by Clinard under the aegis of UTEERC, The liniversity of
Tennessee College of Home Economics, and the Energy Research and
Development Administration (ERDA) (1976). As a second effort in
energy-conservat ion education, that curriculum guide, entitled Energy

Conservation in the Home: An Energy Education/Conservation Curriculum

Guide for Home Economics Teachers, was field tested by Clinard in 1977.

Following the test, Clinard and Farmer, in 1977, were contracted by the
Department of Energy (DOE) to engage in a third effort (Project I111) to
utilize Clinard's earlier work, and allow the development of multi-
media materials and instructional products to be used by Agricultural
Extension Agents and/or mass communication networks. The products of
Project III, developed to focus on energy conservation education under
the title, RESIDENTIAL ENERGY CONSERVATION EDUCATION FOR RESIDENTIAL
CONSUMERS VIA AGRICULTURAL EXTENSION SERVICE, have provided the basis
for Project IV. This most recent project has‘been undertaken jointly by
UTEERC and the Tennessee Agricultural Extension Service (TAES) through
funding under DOE Contract No. DOE EY 76-5-05-5049.

ENERSENSE was developed as the fourth project to deliver and eval-
uate the multi-media program featuring information for education on
energy conservation in the home. It has been undertaken with the

following purposes:
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1) to ascertain how well the multi-media materials developed in

Project III were delivered by the "in place” Tennessee

Agricultural Extension Home Economics Program System and the

State's mass communication networks, and

2) to evaluate the impact made by such a multi-media program on

residential consumers reached through the media materials produced

in Project 11l and subsequently delivered through the ENERSENSE

experiment .

The need for program evaluation has been confirmed by many: Evans
(1969); Rossi (1977), (1969); Rutman (1977); Zaltman (1977); Weiss
(1973). Finch (1969) suggested that evaluation should.be considered as
the foundation for effectively implementing and judiciously changing
programs. Information gained from evaluation will provide support for
effective programs, strengthen weak ones, and point to those which are
not fulfilling the objectives intended and therefore should be

dropped.

The prime purposes of this fourth project--to promote "energy
sense" and to evaluate the "sense" of the multi-media program--are
emphasized in its title, ENERSENSE.

The multi-media program, delivered and evaluated through project
ENERSENSE, includes residential enérgy conservation information and
illustrations on the following topics: the physical/structural
features of the house, heating and cooling the house, food and energy,
and the use of energy for grooming and the care of clothing. These

four topic areas are featured in the media-message content and the
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features of each area are presented to emphasize the philosophy of an

energy-conservation ethic within the context of the overall theme

ENERGY CONSERVATION IN THE HOME. The communication program, as a

result, includes the following media-message treatmentsb:

Treatment 1

Treatment 11

Treatment 111

Treatment IV

Treatment V

Treatment VI

Agent (AES Home Economics Agent)-delivered live
audio-visual programs for individual and group
audiences (five different audio-slide-cassette
programs)

Booklets (five different, deliverable by a variety
of means including agent delivery to home, agent
delivery at audio-visual program, direct mail)
Radio public service announcements (PSA's) (20
different PSA's of 30 seconds each)

Radio programs (12 different PSA's of 5 minutes
each)

Television PSA's (22 different PSA's of 30 seconds
each)

Television programs (two different programs of 30

minutes each)

61nformation on media materials and content is available from
The University of Tennessee Enerqy, Environment, and Resources

Center,
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Statement of the Problem

In a time when residential energy consumption is 22% of total
United States' consumption, when energy costs are soaring, and fuels
are becoming scarce, the potential for mass communications as a force
in improving the human situation needs to be investigated. The problem
to be considered in this study rests upon the question: fCan mass
communications transfer energy conservation information effectively?"
Or, in operationalized form, to what extent can energy conservation
information delivered via television, radio, or individual and group
presentations alter consumer attitudes, increase knowledge and/or
encourage conservation behavior?

The very little research being performed on mass media and commun-
ications does not adequately measure their real effects in society.
What are the effects of mass communications on attitude, knowledge,
practices, and acceptance of new ideas and technologies? Mass communi-
cations are being directed at a broad range of topics, but are people
"tightening their belts," buying less "brand X," and becoming more
aware of their rights, privileges and responsibilities? Are they
"changing their lifestyles" and "altering spending" in response to mass
communcations efforts? A review of research shows that only a few
studies have been conducted to determine the effects of mass
communications efforts on society. This appears to be true also of the
range of communications campaigns, including educational or

public-awareness campaigns directed toward the public in general.



Communications campaigns aimed at improving various consumer,
health and safety practices, i.e., social marketing, pervade the media.
Mass communications campaigns have reached an almost sacred status as
one of the countermeasures that must be employed in any program of
prevention and/or control. Such common usage stems from an assumption
that such mass communications campaigns are a positive force, or at the
least can do no harm. Is there evidence to support this assumption?
Does the use of mass communications educate and/or encourage a desired
behavior? How are media messages perceived? What relationship is
there between media perception and behavior? Before embarking on a
national mass communications effort, a campaign promoter should answer
these questions to avoid a possibie negative effect or lack of positive
effect, either of which would result in waste of money and effort.

To understand the potential that may be realized for affecting
perceptions and behavior, through employing a communications campaign,
it seems appropriate to examine and utilize insights from the
environmental planning field to provide direction for the problem being
studied. This body of knowledge has evolved in the last decade as a
result of combining the concerns of behavioral and social sciences with
those in the disciplines of marketing design and planning.

The environmental planning field has been concerned for some time
about the role of communications in human-environment relations. Many
researchers in the field are particularly interested in the relation-
ships between communication, perception and behavior (Delong, 1972;

Sommer, 1969, 1972; Saarinen, 1976; Hall, 1977). Saarinen (1976)
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notes, for example, that "decisions to modify or change the environment
are based not so much on the environment as it is, but rather on the
environment as it is perceived or conceived by the decision maker"

(p. xi).

Saarinen, Delong, and other investigators focus on how communica-
tions can influence perceptions of the total environment or aspects of
it. This is certainly a concern that needs to be addressed. The
current study was designed to gain understanding of the relationships
between communications and one specific aspect, energy conservation.
The ENERSENSE Study has attempted to research the question: “"How can a
multi-media energy conservation commuications campaign influence
residential consumers (decision makers), who are actually experiencing
and/or influencing an environmental change in specific and general
dimensions of the housing sector, to perceive more clearly thei} role
in energy conservation?"

Within the problem identified for study there is a challenge to
develop a research design which will evaluate consumer perception(s) of
a multi-media communications program. To allow communications to be
delivered in a naturalistic manner into real settings and to facilitate
recognition of the plausible relationship between cause and effect, the
need for a controlled field experiment has been recognized. Haskins
(1977) has stated that:

In the field experiment, one can infer that the treatment caused

any differences in measurement between the two groups, and further

that the effect can be generalized to the real world, within the

1imits of the kind of population sampled and other field
conditions present (p. 25).
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The features of a controlled field experiment seemed to indicate
that such an experiment would be an appropriate experimental format to
include in the study. Among its advantages are: being in the field or
a real world setting, using statistical randomization, and providing a
strong causal link betwen the input and the output variables (Haskins,
1977; Selltiz, et al., 1976; Zaltman, 1972). The controlled field-
experiment has become increasingly more widely used as a means of
conducting evaluative research (Rossi, 1977). However, Babbie (1975)
cautioned that definite evaluation goals should be specified at the
onset as a basis for determining, upon program evaluation, whether or
not the agreed-upon criteria for success have been met. He has also
stated that, as this form of social research usually involves personnel
from a variety of disciplines and deals directly with people in "real
world situations," political and psychological probliems may enter the
experiment. In addition, as in all human experiments, the subjects'
normal perception and behavior can be affected by the experiment.
Accordingly, the relationship between the experiment and the evaluation
should be as unobtrusive as possible (Haskins, 1968).

Considering all of the above features of using a controlled field
experiment for evaluation research, one sees that an additional object
of the ENERSENSE Study becomes one of taking into account in desiging
an experiment those features that would allow a real world multi-media
energy conservation communications campaign to be delivered to residen-
tial consumers, while, at the same time, making it possible to utilize
evaluation strategy(ies) to assess the impact of such a multi-media

program on both energy consciousness and energy conservation practices.
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Purpose of the Study

The goal of the research study was

to evaluate energy conservation

awareness and consumer conservation practices fostered among

residential consumers through a multi-media RESIDENTIAL ENERGY

CONSERVATION EDUCATION PROGRAM after this program had been delivered

via Tennessee Agricultural Extension Agents and Tennessee mass

communication networks.

In order to do this, research objectives were formulated in four

specific areas:
1. Energy Conservation Awareness

a. To deliver the multi-media

b. To assess the attitudés of
perceived need to conserve

c. To identify what consumers
conserve energy.

d. To identify what consumers

energy in the future,

program.
consumers in relation to their
energy.

are doing and have done to

are planning to do to conserve

e. To gather subjective data on energy conservation from

AESHE agents and their clientele.

2. Instructional Product Research

a. To assess the effectiveness of a multi-media educational

instructional product approach to energy conservation,

b. To assess the attitude of the AESHE agents toward the

program initially, as well

program.

as after the delivery of the
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c. To contribute to the arena of "instructional product
research" through the development, implementation, and
evaluation of an experimental research design.
d. To develop a research design that will identify the degree
of generalizability of the data collected.
3. Environmental Planning
a. To conduct an experiment that will contribute to the scope
of this interdisciplinary field of study.
b. To investigate consumer perceptions about energy
conservation relative to environmental decision making.
c. To investigate consumer acceptance of design alternatives
and innovations for energy conservation.
4, Evaluation Research
a. To design and conduct a controlled field experiment (CFX).
b. To identify the advantages and problems connected with

this controlled field-experiment.
Purpose of the Substudy

The research study goal and general objectives, as outlined in the
preceeding section, provide an opportunity to conduct a substudy within
the greater ENERSENSE Study. Those objectives presented in the third
area under Environmental Planning, provide the incentive to design an
evaluation strategy that could investigate consumer perceptions of

innovative residential energy conservation design concepts as well as
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the consumer acceptance of such innovations. Strategy II, which will
be described in Chapter III, has been designed for this purpose.
However, in addition to its substantive reason for being, the Strategy
Il substudy was used for methodological research. Hence, an evaluation
instrument using innovation, simuliation, and semantics was conceived
and tested. The substudy was designed with a dual focus. It has both
a substantive and methodological purpose within the context of realiz-
ing the goal of investigating the relationship between energy conserva-
tion and environmental decision making--decision making which would
have the potential of being affected by an energy conservation communi-
cations campaign. Thus it was this dual focus that was the foundation

for the empirical research included in the substudy presented.
Point of View

The scope and direction of this study have been influenced by many
factors, assumptions, and biases. Consequently, it is appropriate to
outline and discuss them at the outset so as to place the various fea-
tures of the research in their proper perspective. Through doing this
it will be possible to facilitate a greater understanding of project
ENERSENSE as a study that has contributed to the scope of environmental
planning, since the latter is concerned with enerqy conservation and
its relationship to perception, communications, residential design,
government information policy and program development, and consumer

education, attitudes and practices.
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Assumption and Biases

Energy Conservation Education. Althouah conservation is not a new

concept to the American consumer, the concept of eneragy conservation is
new. It is a great change for the population entering family formation
and first-house stages of the family 1ife cycle, because these people
have grown up in affluent times. They have been accustomed not only to
making life's jobs easier through using electrically-supported gadgetry
but also to flipping switches and dialing thermostats with little
thought to energy utilization. As a conseaquence, conservation
consciousness "know-how" should not be taken for granted. Energy
conservation education is necessary to create awareness of how human
habits interface with the eneray supply, to illustrate conservation
practices, and to promote an energy conservation ethic. Because educa-
tion is needed by the adult population the conventional classroom
approach of formal education is not the most expedient means to follow.
Consequently, other innovative methods must be considered if an energy
conservation education program is to reach the desired target audience
in the near future. Some aspects of these methods are discussed
forthwith.

Social Marketing. Marketing of products and lifestyles have

encouraged consumers to use increasing amounts of eneray. Therefore,
in order to reduce enerqy use, a reverse action is required. Energy
conservation needs to be marketed for the social good, and it is

logical to believe that this can be marketed just as effectively as
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practices and products which use energy have been marketed in the past.
The "know how" of advertising can be coupled with the "know-how" of
education to develop a program that will use multi-media and the mass
communication networks to reach a large fraction of the population
through addressing segments within our society.

Multi-media. Audio and/or visual media for delivery by mail,
group session, press, radio and television can be developed to deliver
energy conservation messages. All types of media are required if
varied segments of society, with diverse media habits, are to be
reached. In-place delivery systems can be an effective means of media
dissemination. Since mass media is more popular than formal school
education, we need to cultivate its potential as a vehicle for
education.

Evaluation Research. If programs are to be sensibly altered or

terminated, continued or expanded, there must be evidence of how
effective and efficient the programs have been in the real world. A
multi-media program can be field tested and features evaluated for
expansion to the larger part of the population. Objective, empirical
evaluations are required. Such questions as the following need to be
answered: (1) Does the program meet the needs of the target audience?
(2) Does the program reach the intended population? (3) Does the
program achieve its objectives? (4) How do the benefits from the
program compare with its cost? Evaluation strategies should be

designed with the purpose of providing the answers to such questions.
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Perception. The perception of any communications campaign is
related to the environment as the consumer perceives or conceives it to
be, not necessarily as the environment really is (Saarinen, 1976).
Perception, attitudes, and behavior are related and can be influenced
by the stimuli disseminated through a communications campaign.

Meaning. People bring meaning to words and to architectural
structures. Consumers attribute meaning to what they experience based
upon previous experience and their level of knowledge. Understanding
the meaning attributed to specific forms, spaces, etc., can facilitate
acceptance of architectural concepts and assist in the diffusion of
innovation.

Pragmatics. Meanings are believed to exist only in people, not in
objects; therefore, the study of the relation of signs to interpreters,
pragmatics, is a beginning to understanding the meaning of
architecture (Morris, 1938).

Semantics. To further understand the meaning of architectural
objects the study of semantics provides insight into the relation of
signs to objects to which the signs are applicable (Morris, 1938).

Lawfulness. Groups of peopie with common experience with specific
forms will attribute common meanings to those forms. Such commonness
allows meaning for certain forms to be predicted by certain people.
This belief provides the basis for such an experimental study as that
designed and conducted in the Strategy II Evaluation (Tannenbaum, 1958,

pp. 53-54)
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Simulation. Simulation offers a means of communicating between

designer and user to pretest the degree of match between a design
concept and its perceived attributes. One of its major purposes is to
enable the designer to predict how an hypothesized environment or
environmental component operates under certain conditions. It may be
used to test attributes of a concept or to identify characteristics of
individuals who accept or reject specific attributes and/or design
concepts.

Diffusion of Innovation. This process involves promotion, time,

and the acceptance of an item, concept, or practice into a given system
of values within a social structure. Innovation can be influenced by
channels of communication (Katz et al., 1972).

Need for Acceptance of Energy Conserving Innovations. Consumer

involvement in energy conservation is required. Greater understanding
of the components influencing innovation diffusion would facilitate the
planning to promote a range of energy conserving innovations, and thus
enable consumers, through accepting and implement ing innovations, to
make decisions which would be more energy efficient. The process of
innovation is crucial to integrating energy-conserving features that
are not in common practice. Any energy-conserving practice in the
building sector needs to be evaluated in terms of acceptance by users
as well as by the trades and financiers (Watson, 1979). This study
focuses upon the user, as a means of supplying information that will be

helpful to designers and planners.



23

~

Environmental Planning. The understanding of people-environment

relationships is necessary to avoid inadvertent side effects of our
actions as we meet the challenge of diminishing natural resources. As
Saarien has pointed out: "To create an improved world, it is essential
that this people-environment relationship be examined directly and
understood so that we can make wise decisions in planning future
alterations of ourselves and our environment" (Saarinen, 1976, p. 2).
Investigation of specific people-environment relationships can provide
the basis for planning and should be a prelude to environmental
planning and proaram development, whether at the behavioral or the

geoaraphic level.

The Research Model

The following model, Fiqure I-1, illustrates the overall plan fol-
lTowed in the ENERSENSE Studv. Throuah the use of this plan, the
researcher identified the problem, reviewed the literature, considered
the environmental influences, and launched a communications campaian
experiment. In a campaign that was organized as a controlled field
experiment (CFX), six multi-media treatments were delivered to a
control-and-treatment group and the total campaiagn's effect was evalua-
ted. The evaluation included four evaluation strategies. Tt attempted
to address: (1) the effect of the multi-media program on consumers; (2)
the reaction of AESHE agents to the multi-media proaram; (3) the

effectiveness of "in place”" delivery channels, i.e., AESHE agents,
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radio and television networks; (4) the influences of other sources of
energy conservation media not included in the CFX but recognized as
possibly exerting an influence on the experiment.

The program delivery and evaluation conducted in the ENERSENSE
Study is just the beginning of developing a muiti-media program that
can be adapted and/or expanded. For that reason future steps which
should be considered in the program's evolution are outlined by a
broken line in Figure I-1.

Overview of the Substudy: Consumer Assessment of Residential Energy
Conservation Innovation

Chapter 1 consists of an introduction which establishes the
ENERSENSE Study in its historical perspective, outlines the substudy's
role in contributing to environmental planning, and sets forth the
factors which have influenced the substudy and the ENERSENSE Study.
More specifically this initial chapter encompasses the description of
the problem, a justification for the research approach taken, and the
significance of this experiment to communication, to energy conserva-
tion, and, most importantly, to energy conservation education.

Chapter II reviews literature related to the study. In view of
the interdisciplinary nature of the research, the review covers a wide
range of topics. It includes: energy conservation as it relates to
consumer behavior, education, and residential conservation; communica-
tions research; consumer behavior and attitudes; social change and the

diffusion of innovation; evaluation research, specifically, the
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controlled field experiment; energy conservation alternatives in the
residential sphere; human residential space transaction theory and
research; environmental planning, perception, behavior, and assessment.

Chapter III details the scope of the ENERSENSE Study and explains
the selection of the target population and the comparison groups. The
research design (Figure I-1, p. 24) is presented and the six media
treatments used in the CFX as well as its four evaluation strategies
are described in order to provide the context within which the Strategy
IT Substudy occurred.

Chapter IV presents the methodology, research design and
procedures used in the Strategy II segment of the CFX. The Strategy II
segment, included as a substudy within the ENERSENSE study, is
described and the development of an instrument to measure consumer
assessment of innovation via simulation and semantics is introduced and
outlined. The chapter presents the hypotheses that were tested--
hypotheses which will allow the substudy to make both methodological
and substantive research contributions--as well as the assumptions made
in the analysis and the limitations which were acknowledged.

Chapter V is comprised of the findings and discussion for each of
the hypotheses tested relative to the evaluation instrument, concept,
and group comparisons and in relationships with contextual variables.
Chapter VI summarizes the methodological and experimental results and
presents conclusions and implications for additional research, energy
conservation education, and environmental design, evaluation, and

planning.



CHAPTER II

REVIEW OF LITERATURE

Introduction

The ENERSENSE research study was concerned with the delivery and

eviuation of a multi-media energy conservation information program

developed for residential energy consumers. The interdisciplinary

nature of the task was recognized and related literature from several

disciplines was reviewed. To assist in making a comprehensive presen-

tation of the review, the content has been assembled into six sections:

1.

Energy conservation as it relates to the nation, the
residential consumer, and consumer education.

Communications research, in general, and that related to
energy conservation in particular.

Attitudes and behavior research, in general, and that relative
to social marketing for substantive and methodological
concepts.

Social change for insight into creating and evaluating such
programs.

Human residential space transaction theory and research for
concepts and evaluation methods related to understanding
consumer perception of the residential environment and its
relationships to energy conservation.

Environmental planning for concepts to consider in man-energy-

conservation-education-communication-environment planning.

27
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Energy Conservation: A National Priority

Between 1950 and 1970 the consumption of energy resources grew at
a rate of 3.5% (U.S. Bureau of Mines, 1972). As the 1970's continued,
the United States distinguished itself (1) by consuming more total
energy than other countries and (2) by using more energy per capita
than any other country (Clinard et al., 1977, p. 7). Total residential
energy use grew at a rate of 4.0%/year between 1950 and 1974. Prices
for all fuels were declining or stable until 1970 (Hirst, 1977, p. 1);
in the past nine years prices for all fuels have risen. "The cost of
securing electricity, natural gas, and fuel o0il used by homes increased
an average of 65% between 1970 and 1974" (Dillman et al., 1977, p. 2).
Since 1973-74 there has been only a partial acknowledgement, by house-
holders, that the supply is finite. As the decade drew to a close,
price, supply, and demand for energy became major national issues for
all sectors of the economy, not just the residential sector. These
issues were emphasized as a national priority, in April 1977, by the
President's energy message; the national and international activities
initiated in the spring of 1979 leave little doubt that the United
States is confronted with an energy crisis of long range magnitude.

The residential energy conservation strategies proposed in April
1977 were estimated to save households $27 billion between then and the
year 2000 (Hirst, 1977, p. 1). Which strategies can facilitate the
conservation of energy by households? Hannon (1973, 1975), Schumacher

(1973), Morrison (1976), and Hirst (1977) have debated the
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implementation of such ideas as: "“government regulation via economic
incentives and taxes, higher prices, equitable distribution of
resources, and socialization to produce value/behavior changes" (Keith,
1977, p. 20). 1In 1974, the federal government, under the leadership of
the Federal Energy Administration, developed the Project Independence
Report in which they included a plan for self-sufficiency which called
for an energy conservation and information transmission strategy
(Clinard, 1977).

The Carter Energy Plan of 1977 acknowledged the federal govern-
ment's commitment to energy conservation and provided strategies to
benefit households. Time and research will tell which of those
strategies, if any, will be effective--it will depend upon whether or
not the strategies are relevant and whether or not household energy
conservation is a priority for more than the White House. As the
events of 1979 unfolded, and projections for 1980 were pessimistic
about the availability and affordability of fuel for the residential
sector, the federal government was grasping for alternatives. The
decade ended emphasizing the need for energy conservation to be a
priority throughout the nation and, as outlined in Chapter I, energy
conservation is the most immediate and probable solution component in
the continued national and international "energy crisis."

Residential Energy Conservation

Empirical Studies. There have been three major projects in the

United States, and one in Britain, which have provided considerable
insight into household energy consumption and how to study the

phenomenon:
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1. The United States' national study of households and habits
affecting energy use was conducted by the Washington Center
for Metropolitan Studies. Newman and Day (1975) and Cohen
(1976) have reported on the 1972 and 1973 initial survey;
Grier (1976) and Williams, Kruvant, and Newman (1976) have
reported the national followup survey conducted in 1974.

2. The Twin Rivers Project, a longitudinal study of technology
and inhabitant behavior related to household energy consump-
tion, was initiated by Princeton University during the spring
of 1972.

3. The Family Energy Project (FEP) is funded by the Michigan
Agricultural Experiment Station. Hogan (1976) and Keith
(1977), using data provided by the project, have made unique
contributions towards understanding residential energy
consumption under the project's theme "Functioning of the
Family Ecosystem in a World of Changing Energy Availability."

Several experimental studies have occurréd since 1973 covering a

broad range which includes: physical, economic, and social dimensions
of the relationship between consumers, their lifestyle, and energy. In
the physical category, the experiments range from owner-builder
prototype residences, demonstration houses, and retrofitting, to
agencies and university laboratory controlled experiments with
components and systems, e.g. passive and active solar systems,
insulation, fenestration, and building materials (Watson, 1979, 1977;

Dubin, 1978; Shurcliff, 1978, 1977; Newbold, 1978; Ewenstein, 1978;
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National Bureau of Standards, 1977; Nicholson, 1977; Anderson, 1977,
1973). Many of the cases in this category are "living" experiments for
which the results are not as yet final.

A broad understanding of how consumers relate to energy has been
provided by experimental studies conducted by Peck and Doering (1974);
Heberlein (1975); Winett and Nietgel (1975); Seaver and Patterson
(1976); Philips and Nelson (1976); Kohlenberg, Philips, and Proctor
(1976); Craig and McCann (1977, 1978); and Zuiches (1977). (Selected
studies related specifically to communication research will follow.)
The review of literature supports Craig and McCann (1978), who acknow]l-
edge the fact that the quantity of experimental research is increasing
and that research on residential consumers and energy is no longer only
descriptive research.

The National Research Committee on Measurement of Energy
Consumption (1977) has recommended that field experiments be
carried out to assess the effects of time-of-day pricing, the
impact of feedback systems such as appliance labeling and metering
devices, the impact of information campaigns upon retrofitting of
buildings and the effect of government requlatory strategies
(Keith, 1977, pp. 32-33).

Experimental activity increased during the 1970's but there is an
even greater challenge for the future to develop research designs to
investigate old and new topics, to extend the present knowledge and
theory base, and to replicate past experiments. There is an interdis-
ciplinary challenge unlike any other in time. Such a challenge brings
with it the monumental task of data storage which provides ease of
retrieval through organized classification. The literature at present
is widely dispersed and manual search reaps more results than does data

retrieval through computer search,
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As the quantity of experimental results continues to increase and
the energy situation becomes more volatile, the results need to be
considered within the context of the political and economic forces
operative during the study. Social behavior dimensions need to be
recognized as being as important to the energy situation as are the
technological aspects.

Social Behavior Dimensions. Warkov (1977) contends that there is

now sufficient work published from which to identify the place of
social and behavioral sciences in the field of energy conservation and
to depict trends for the production of social science knowledge on the
topic.

The bibliography compiled by Denton Morrison (1975 and 1976) is a
valuable resou;ce, which has categorized publications prior to 1976 and
suggests avenues to be searched for more recent writings. There is
evidence of a greater quantity and variety of social science
disciplines becoming involved in energy topics. No longer is the
energy question being examined only by political science. This state
of affairs, plus the frequency of publications, in both the popular and
professional press, supports Warkov's statement that "inquiry into the
sociocultural and institutional context of energy production,
distribution, and consumption has emerged as a new focus of academic
and policy research" (Warkov, 1977, p. xv).

Additional information and theory related to the social and
behavioral dimensions of energy policy in the United States may be

obtained within the proceedings of the 1977 conference at the Energy



33
Institute and the College of Social Sciences, University of Houston.

The proceedings edited by S. Warkov and entitled Energy Policy in the

United States: Social and Behavioral Dimensions, present a range of

views from a diverse group of social scientists, who have contributed
to an "emerging discipline" that places energy, and its problems, in a
behavioral and social perspective.

Related Surveys. Surveyvs selected from the review of literature

illustrate the variables and indicators which have been selected as
survey measures, as well as the variety of research methods and designs
utilized in the guest for information on residential energy consumption
and conservation. In the Warren (1974) study, as reported by Hogan
(1976), 766 households were interviewed in the suburbs of Detroit. It
was found that 83 percent of the respondents lowered home thermostats
and turned out lights; 9 percent installed home insulation; and 2
percent had adooted no household energy conservation practices. The
overall energy conservation behavior identified through the study
exceeded government policy- makers' expectations.

Kilkeary and Thompson (1975), (Hogan, 1976), selected a random
sample from two communities in New York City to determine the charac-
teristics of families with high energy knowledge and who practiced an
above-average number of enerqy conservation measures. This study
supported the idea that there was a positive relationship between
eneray knowledae and car ownership, education, income and family
composition. It concluded that higher socioeconomic families who could
well afford to pay eneray bills were not as conserving as moderate

income families.
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Newnan and Day (1975) through using the Washington Center for
Metropolitan Studies project data documented that less energy is used
by: (1) the poor, (2) renters, (3) families with less than two
employed, (4) Blacks, and (5) those households headed by a person over
65 years of age. In addition, they reported the presence of energy
using equipment and energy conserving household features. Cohen's
(1976) analysis of a sample subset attempted to explain consumption
variance by (1) the number of rooms, (2) number of persons in the
household, and (3) climatic conditions (Keith, 1977, pp. 23-24). A
followup survey conducted and reported by Grier (1976) and Williams,
Kruvant, and Newman (1976) provided an annual record of consumption
data on selected demographic variables. It was noted that: (1)
apartment dwellers are the most conserving, (2) poorer households
increase consumption by 10 percent or more, and (3) central city and
older households' consumption decreased by about 7 percent.

The Twin Rivers Project, Princeton University, "has identified the
necessity for the combination of environment, technological and social-
psychological dimensions for household enerqgy research" (Keith, 1977,
p. 26). This project allowed power distributors' consumption records
(197?) to be correlated with house size, design, outside temperature,
energy conserved, resulting price increases, and retrofits. Physical
and human environmental factors were monitored and experiments have
been developed to study adjustment and retrofitting relative to several
physical and social variables. For example, it has been found that a

10 percent saving in heat loss could be realized with double glass
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windows, and a 5 percent to 10 percent heat loss can be related to the
position of a dwelling unit. Socolow (1975) acknowledges that the
project has shown that energy consumption is influenced by both
technology and the behavior of the occupants (Keitn, 1977).

"The General Public Attitudes and Behavior Toward Energy Saving"
survey contracted by the Federal Energy Administration in 1974 used
several national waves of interviews to generate data which supported:

1. the idea that news media are credible delivery systems for

energy information

2. reasons for the energy shortage

3. how much thermostat adjustment was occurring

4, consumer's knowledge and attitudes in areas affecting Energy

Administration policies, i.e., home lighting, home heating,
and insulation--only 53 percent related lower wattage with
lower energy consumption and only about 50 percent of the
seven in ten eastern respondents, who lived in single family
homes, could "guesstimate" their heating costs. (Rappeport
and Labow, 1974).

Through the Family Energy Project, a longitudinal study in the
College of Human Ecology at Michigan State University, which focused
upon the family's use of energy, several researchers have provided
findings related to a variety of aspects of the family and residential
energy. Work done by Morrison (1975), Eichenberger (1975), Gladhart
(1976), Keith (1977), under the direction of Paolucci, has produced

findings on: physical housing characteristics; family characteristics;
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socio-demographic characteristics; high fuel prices related to levels
of consumption and conservation practices; public energy policies and
energy consumption awareness. Variables and indicators have been
studied within the ecosystem approach to the family, and these provide
understanding of the family decision-making process in relation to the
consumption of energy.

Hannold and Nelsbn (1977) conducted a public opinion survey during
the two weeks following the April 1977 "energy proposals," focusing on
the breadth, depth, and form of support for President Carter's policy
proposals in the local dialing area of a Southern city. The results
“from those who responded were as follows:

More than one-third indicated that the probability that

they would insulate by next winter, would increase with a 20% tax

credit. Forty-two percent of high income families would be

responsive to tax credit as compared to 26% of low income
families. Over one-half (55%) of the respondents reported that

their homes were very well insulated (p. 26).

Solar heating, encouraged by the proposals, was seen as a possible
alternative if there was a 30 percent tax credit. The research team
introduced its report by saying "Public awareness of energy-related
policy issues was heightened during 1977 by both the severe weather
conditions prevailing in several regions of the United States and by
widely publicized development of an energy policy by the Carter
Administration" (p. 20). Acknowledging these influences on the public
assists in allowing for a more comprehensive interpretation of the
results of such a survey to be made. The example set would be one well

worth following as more research is conducted in the pursuit of

solutions to a very complex environmental problem.
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Dillman, Dillman, and Tremblay (1977) conducted an extensive sur-
vey in the State of Washington. A proportional sample (n = 45,000)
(drawn from telephone directories throughout the state) was surveyed to
evaluate the acceptability of specific "policies" to reduce household
energy consumption. Consumers were asked to consider such policies as:
(1) maintaining strict temperature controls, (2) installing heavy insu-
lation, (3) building homes underground, and (4) reducing the number of
rooms in the house. The policies enumerated in the questionnaire ran
counter to American housing norms. Knowledge of acceptance of specific
policies was seen as a means of assisting "decision-makers in
formulating a comprehensive energy program" (p. 3).

Marvin‘01sen, in his presentation "Public Acceptance of Energy
Conservation" at a conference held at the University of Houston in
1977, gave the following overview of empirical contributions to the
understanding of people's acceptance of energy conservation and
supported his generalizations through citations from specific studies.
A few of his remarks were as follows:

Most people understand the essence of the energy problem.

A national survey conducted in April 1976 found that 58 percent of

the population responded to the question, "What is your under-

standing of what the energy problem is all about?" with responses
such as, "Demand is greater than supply," "Natural resources are
being used up," "Energy is being used wastefully," or "U.S. is
dependent on foreign oil supply." In addition, another 23 percent
of the people gave relevant but less precise responses such as

"Need to conserve energy," "High costs of energy,” or "Haven't
developed alternative fuels" (Milstein 1976).
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Belief in the reality of the energy crisis is fairly wide-
spread. Although figures for the percentage of people believing
in the reality of the energy crisis have varied widely among
studies, there is growing consensus (substantiated by a national
Roper poll in April 1977) that approximately half the U.S. popula-
tion believes that this country faces a serious long-term energy
problem (Barnaby 1974; Gottlieb and Matre 1976; Lopreato and
Meriweather 1976; Thompson and MacTavish 1976; Zuiches 1976). Of
these believers, roughly half view the energy situation as an
immediate and permanent problem, while the other half do not
consider it to be a problem now but expect it to become a serious
crisis by the end of the century.

Most people have taken a few minimal conservation actions.
Following the 1973-74 oil embargo, at least three-fourths of the
public reduced their levels of home lighting and heating somewhat,
and about two-thirds of the population drove less, although the
actual amounts of reduction were not specified in most of these
studies (Bartell 1974; Bultena 1976; Curtin 1975; Cottlieb and
Matre 1976; Murray et al. 1976; Perliman and Warren 1975; Stearns
1975; Warren 1974). In general, these conservation actions
required minimal effort and expense, and did not significantly
alter people's usual lifestyles. More recent data, meanwhile,
indicate that these minimal conservation efforts are still being
made, but by a somewhat smaller proportion of the population. A
national survey conducted in January 1976 discovered, for
instance, that 55 percent of the people were making an effort to
turn out lights when leaving a room, and that 48 percent were
turning down their thermostats to 68° or lower during the day
(Milstein 1976). Again, however, these practices produce only
minimal energy savings.

Relatively few people have taken major conservation actions.

Only small proportions of the population say that they have

adopted any energy conserving practices that save significant

expenses or changes in lTifestyle or that save significant amounts

of energy (pp. 94-95).

In summary, the surveys conducted since 1973 have looked at
numerous aspects of the energy/consumer relationship in the residential
sector. They were initially descriptive in nature but experimental
studies are increasing._  Warkov's comment in 1975 was that the studies
"have not attempted extensive or intensive analyses. . . .this research

displays a regrettable lack of depth and breadth" (p. 93). Possibly

this is understandable in a "new" field of inquiry.
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Experimental studies are on the increase as findings are required
for (1) information and educati;n programs, (2) design development, (3)
the development of housing policy and programs, and (4) social and
economic policy and planning. The leadership challenge that has been
presented to researchers in the social and physical sciences by the
"energy crisis" has increased during the past decade. The literature
shows that efforts have been made to meet this challenge, but
researchers and policy makers need to be mindful of the quality of
guidance forthcoming. If quality can be encouraged in the attempts to
conserve energy, there would seem to be some indication that the energy
crisis could be "a vehicle for introducing fundamental social changes
into American society that in the tong run might greatly improve the

quality of social 1ife of all persons" (Warkov, 1978, p. 106).

Conservation Measures. Energy conservation is defined by Olsen

(1977) "as a reduction in the rate of energy consumption, as a
consequence of either more technically efficient use of energy or
decreased demands for energy" (p. 92). A great deal of attention has
been given to conservation in the residential sector--it has been
reinforced by the popular and professional literature and by President
Carter's energy policy.

Several issues to encourage energy conservation have been
considered and/or implemented. These measures have been both at the
policy level as well as at the decision-making level of the individual

user,
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Strategies at the policy level promoted by Olsen (1977) include

such measures as:

1.

Energy taxes--in order to avoid regressive impacts on the
energy users the primary energy sources are taxed (Hannon,
1975a; Donie and Duncombe, 1975).

Inverted utility rate structures--consideration should be
given to spatial characteristics of customers, thus reducing

sprawl (Feldman and Gonen, 1975).

As well as those highlighted by Morrison (1977):

3.

Tax incentives--regressive in that the affluent can afford to
adopt energy-efficient technology--but provides employment
opportunities, e.g., household insulation.

Mandated energy efficiency standards--burden of innovation and
risk lies with firms not families, costs are passed on t§
consumer,

Conservation education--appealing but may not be directed at
appropriate segment of the population, should hit higher
economic levels,.

Energy rationing--politically unacceptable in a free-market

system.

Strategies to promote conservation measures that effect household

decision-making have ranged from the promotion of "conserving behavior"

(turning off the lights, limitina the use of hot water, off-peak period

usage to retrofitting existing housing, building a new "Super Saver"

home, or integrating active or passive solar systems). The list goes

on, reinforced by economic incentives. A survey of promotional and
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technical literature completed by Ellison (1978) documented the
increasing abundance and variety of products on the market that are
being promoted to consumers as measures to conserve energy. With so
many choices of action, are consumers informed or confused? Running on
the heels of product development is the potential for fraudulent
practices--a category of consumer protection that is in need of
research and policy development. Consumers are accustomed to having
available tested, standardized products. They take for granted that
products made available will provide the conservation measures they are
promoted to provide. Consumer education, well-publicized standards,
and effective enforcement are needed.

An agency that is contributing to energy standards! is ASHRAE
(American Society for Heating, Refrigerating, and Air Conditioning
Engineers). These standards, however, have to be adopted as law by
individual states. Consumers then require information relative to
their state about the status of such standards; for example, Standard
90-75, Conservation Criteria for New Building Design.

In the process of evaluating conservation measures, the consumer
should consider three concepts: (1) net energy (0Odum, 1973)--Does it

require more energy to save less? (2) energy intensity--How much

energy is consumed per unit of output? and (3) energy efficiency--How

does this measure compare with others in energy intensity? Such
evaluation will allow consumers to select "ways to enable unimpaired
provisions of goods and services while economizing on the use of energqy

resources” (Schipper and Darmstadter, 1977, p. 69).

lstandard--an accredited practice or level of performance,
or method of test.
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Consumer Education

Consumer education is not just information dissemination but 3lso
a vehicle for providina opportunities whereby consumers, in "decision
making," learn how to applv the information they have. It should be
realized, however, that consumers search relatively little for
information (Maynes, 1976, p. 20). This pinpoints the challenae of

motivatina consumers to want information before the educational process

can commence.

Consumer Segmentation. How to convince consumers of the need to

conserve enerqy and what can be done to conserve enerqy is an educa-
tional challenge. Gilly and Gelb (1978) suagest employinag marketina
strategies to promote understandina and commitment. "Sellina" the idea
of eneray conservation to consumers they maintain will motivate these
consumers to integrate conservation concepts and practices into their
decision making. Mne "social marketing" approach that can be employed
in the process of consumer education is market seamentation. The
population may be segmented upon the followina bases: (1) state of
being, (2) state of mind, (3) usage, and (4) benefit (Kotler, 197A).
The examples of seamentation for the purnoses of enerqy conserva-
tion presented by Gilly and Gelb (1978) are catalysts for defining
arenas to be explored. For example, state-of-beina senmentatinn would
allow dividing a market into aeoaraphic regions, or would allow focus-
ing vpon 3 demographic characteristic such as aage, e.a., children.
State-of-mind segmentation on the other hand would allow lookina at all
consumers who are concerned abnut eneray conservation and then

categorizina them by various characteristics. A study conducted by
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Houston Lighting and Power Company, which exemplified this form of
segment at ion, indicated that "people most concerned with the energy
problem tend to be younger, more educated, and earn higher incomes
than those unconcerned with energy issues” (Gilly and Gelb, 1978,
p. 32).

Market research has shown that one market program may not work for
all groups. Thus the need to identify the segments of household
consumers becomes imperative if relevant social information/education
programs to "market" energy conservation are to be developed.

Energy is a commodity which is jointly consumed by the members of
a household. Hence, the household should be considered as a decision
making unit when one is developing any energy information program.
Research, however, has shown that family members' involvement in the
decision-making process varies in degree in respect to the stage at
which the decision-making process is at that time. For example, the
wife makes the final decision on interior components. She may be
involved in the price considerations and whether or not to move, but
ultimately the husband makes the final decision on these two areas
(Davis, 1976, p. 241). Consequently, the household itself is comprised
of market segments. Those segments, along with segments defined by
such characteristics as race, age, socio-economic level, education,
community mindedness, information seeking tendencies, and mobility
contribute to the complexity of tailoring mass communications efforts
for target audiences (Pember, 1977, p. 340). An understanding of the
interrelationships is necessary before effective consumer education to

encourage residential energy conservation can be developed.
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Delivery Channels. Once the segments have been identified they

may be reached directly or indirectly as shown:

1) the Department of Health Education and Welfare (HEW) in 1976
developed "an Experimental Learning Package for Participants in the
Home Building Industry with Regard to Energy Conservation." Through an
education program for builders and financiers, HEW hoped to have
energy-saving design features promoted to home buyers (Gilly and Gelb,
1978). (More details of this program are given on p. 62.)

2) The curriculum guide, Energy Conservation in the Home,

developed for ERDA and field tested by Clinard (1977), used classroom
teachers to implement concepts and activities within home economics
classes throughout Tennessee,

3) In the aerospace experiments conductéd by Arthur P. Annis and
Associates in Atlanta, tenants in the Bankhead and Carver Homes
projects volunteered for an educational/motivational program--the
limited study produced positive results.

4) A conservation manual prepared by the University of Kentucky
Department of Agriculture was given to residential consumers who
volunteered for a study conducted by Winett and Nietzel (1975).

5) The Tennessee Valley Authority uses a multi-channel-media
approach to work through Power Distributors and with consumers
directly. They offer a "hot line" and develop educational and
promotional materials which are delivered via T.V., radio, mail,
newspaper, exhibits, group workshops and personal demonstrations to

reach the "residents of the valley" (Edwards, 1978).
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From these selected examples it is evident that there are many
delivery channels to be considered in consumer education, direct and
indirect; human and mechanical. Each choice, however, much be
considered in relation to the target audience, i.e., market segment,
involved.

Instructional Product Development. Instructional products are

viewed as organized materials and procedures that are used to accom-
plish specific goals (Baker and Schutz, 1972). In recent years many
media materials on a variety of topics have been developed for educa-
tional purposes. The boundaries of education have expanded beyond the
traditional formal sphere of the school room into nonformal education
via the mass media. Energy conservation falls intp this category.
Have the media materials developed for energy conservation education
been instructional? Have they worked outside a formal educational set-
ting? Research to provide answers is appropriate especially when pub-
lic monies are allocated for instructional products. One approach to
providing the answers is to apply the Research and Development (R&D)
model, Table II-1, presented by Baker and Shutz (1972) for formal
school instruction.

As the "student population" will not be one reached in a tradi-
tional school setting the marketing stage would vary from the usual
type. The product would, however, have to be promoted via some other
delivery channel. Hence, the instructional product developed should be
appropriate in order to facilitate its acceptance for dissemination by

whatever channel is selected.



TABLE II-1

INSTRUCTIONAL PRODUCT DEVELOPMENT STAGES

theertainty Typical Durat vn of
Stage Activity Focus Tryout

Formulat ion Specifying the desired instructional outcomes, ident ifying Specificat on (ne to serveral experimen-
the skills required to achieve the outcames, and designing paraneters tal sessiors
strategies for teaching the skills

Prototype Testing instructional strategies by empirically investigating  Praduct (he day to a few weeks
variat ions of materials and methods and by assessing the specificat ons
impact of each variation

Camponent Praducing a segnent of instruction and trying it out with a Instruct ion (ne day to a few nonths
single leaner or groups of learners in a natural setting to paaneters
determine whether the instruction accamplishes its objectives

Product Successively trying out and revising a combination of Instruct ional (he to serveral "samester"
components in a natural setting until acceptadle levels of ef fect iveness mnits
performance have been attained

installation  Integrating a praduct into programs corbined with existing User training ad  (he to several "semerster”
school instruction in order to determine procedures for program managament  units
operat onal use of a program without direct assistance of
the developing agency

Manufacturing  Involving the agency which will assume direct editorial and Program integrity  (ne editorial cycle
product ion responsibility for a conmercially manufactured and list cost
progran

Marketing Integrating a progran into a licensee's extant portfolio and Comunication and  (he to several years

involving its sales force in the operational use of the
training systems without direct assistance of the developing

agency

distribut ion

Source: Robert L. Baker and Richard E. Schutz, eds., Instructional Product Research (New York: American Book Canpany, 1972).

9
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Instructional product development is a cyclical process which may

be diagrammed as illustrated by Figure II-1.

Criteria for Problem
Solution =————Yes —» Completion

|

Ni
Current » Evaluation of ————— Decision
Performance Outcomes Rules

Change in Materials
and Procedures

Figure II-1. Research and Development Cycle for Instructional
Products

Source: Robert L. Baker and Richard E. Schutz, eds.,
Instructional Product Research.

In the process materials and/or procedures are evaluated, changed,
re-evaluated until a product meets the criteria that realize the
prescribed goals.

As cited by Clinard (1977), the historical reviews of the
educational literature indicate a significant lack of instructional
product research. Cronback and Suppes (1969) suggest two reasons for
this: (1) product development is mission oriented--one time or
narrowly-focused materials are common, (2) there are few models for
product research, and (3) product development is "formative research,"
and as findings are incorporated into the product, there is no need to
report their origins. If this is true for formal education, it is even

more likely to be true in the arena of energy conservation education



Instructional product research is a means of increasing the
scientific and technological base upon which to develop products for
instruction toward a specific goal. McGuire (1976) presents the view
that there is a series of steps involved in evaluating consumers'’
response to information--affective, connotative, and cognitive. Any or
all of those steps provide opportunities to be studied which can
contribute toward understanding the relationship between energy
conservat ion information (products) and the success of these steps in
achieving their goal to educate consumers to conserve energy.

Craig and McCann (1978) suggested that our understanding of how
consumers respond to specific appeals to reduce their consumption of
electricity is Timited. The "appeal” is not a conventional instruc-
tional product, in the formal education sense, but appeals do provide
information and can educate. An understanding of the impact that
appeals may have can be gained through applying the R&D model outlined
in Table II-1.

By combining instructional product research and development
techniques with communication evaluation research methodology it should
be possible to develop educational instructional products and delivery
procedures deemed to generate a greater understanding of the energy
problem and to motivate consumers to be more disposed to practicing

wise energy conservation.
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Communications Research

Mashburn and Pusey (1977) in their paper "Public Education in
Energy Conservation” argue:

The media services should not be overlooked as a source

for both publicizing upcoming programs and as a method of actually

getting information to the general public through such things as

newspaper articles and T.V. programs. All T.V. and radio stations
are required by law to devote a percentage of their time to public
interest programs. Therefore, most are very receptive to good

programming that falls in this category. (p. 300)

In looking to the media as a method of disseminating energy
conservation information, the question of how to use it effectively
must be raised. What does constitute acceptable programming that will
be utilized for public interest programs? The Gallup Poll in 1974
documented that people are spending less time reading. If that is the
case, should printed media be used to promote energy conservation?

Such questions can be answered by looking into the body of kowledge

provided through communications research.

In General

Agee et al. (1976) define communication as "the act of
transmitting information and attitudes, from one person fto another”
(p. 4). As society grew more complex it ceased to function primarily
through direct communication between individuals. It became necessary

to deliver information and ideas to large and diversified audiences
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through specially devioped "media." This involved the rise of the mass
communicator whose task then became one of knowing not only "what" to
communicate but "how" to deliver the message. Thus, in our present
circumstance, communications research can be defined as:

The scientific study of the mass communications behavior

of human beings, usually in current situations requiring the

gathering of primary quantitative information. It also includes

the study of the communicators, their media, and the content of

their message (Agee et al., 1976, p. 391).

Research over the years has delved into each of the four aspects
of the communication process: 1) the communicator, 2) the message, 3)
the channel, and 4) the audience. The object of mass communications is
to affect human behavior, knowledge, and attitudes. "The object of
communications research is to find out how and to what degree human
behavior and attitudes are affected by mass communications" (Agee et
al., 1976, p. 393). To accomplish its objective communications
research has drawn from behavioral science methodology. Survey
research has been used with the scientific sample to gather factual
informat ion, opinions and attitudes. The "field study" and "field
experiment" have been adopted in an attempt to establish causal
relationships between independent and dependent variables, while the
laboratory experiment has been employed to control variabies in order
to study the independent variable (Agee et al., 1976). Recent trends

in mass communications research have been involved with understanding

"what people seek in the media, what happens when they use them, and
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what they get out of them" (Agee et al., 1976, p. 398). Agee et al.
(1976) present the following examples of current research trends:

¢ community media systems--they may either support controversial
issues or be socially supportive.

e information diffusion--"those who rely on print media--news-
papers, magazines, and books--tend to be more knowledgable than
those who rely mainly on radio and television for their
informat ion" (p. 398).

e media socialization--children if encouraged to explore new
ideas have been found to spend more time watching public
affairs programs.

¢ political communication--the media may not often be successful
in telling people what to think, but they have had success in
telling people what to think about.

e children and television--are real acts of violience and T.V.
violence related?

e motives, uses--and gratifications--"specific information, a
chance to relax, favourite programs, and so on" (p. 400).

For investigators to accomplish such research, it is required that

they remain familiar with findings and theories in other fields, and
apply these to communication studies in order to realize a synergistic

affect (Agee et al., 1976).
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Pember (1977) presents the problem that must be faced by "masscom"
in the future, i.e., a plan for media development. "Few people
consider the mass media in this country as a communications system" (p.
327). Too many people consider the media as a social luxury, not a
need. Pember (1977)continues by stating that "Planning would,
hopefully, put man in command of the communications system, and not
vice versa." (p. 372). Many of the media actors despair how much
efforts are controlled by the "system." "You can't broadcast cultural
fare reqgularly on commercial television because of the rating system"
(p. 373). This could provide an additional research question, How
does the "system" influence "what" is aired and "when"?

"Media saturation” has increased in recent years possibly causing
people to erect shields to prevent receiving many of the incoming
messages or to reject those that aren't wanted. Are people turning off
and tuning out to promotional campaigns? "People are becoming less and
less responsive to advertising. . .we are developing what Stan Freberg
calls 'cauliflowerreceptivity'--from being beaten about the eyes and
ears with too many commercial punches--and we are beginning to turn off
and tune out" (Pember 1977, p. 374). In addition, many contend that
the mass media is a cultural flatiron that has created standardization

and regimentation (Pember 1977).
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Energy Conservation

Energy conservation as a social program has only recently been
recognized. Yet, its apparent necessity has several implications for
the future. How does energy conservation relate to communications? Can
it be marketed by mass media campaigns? Some of the energy studies
have involved energy conservation and communication. Often, however,
the foci for the studies have been behavioral realtionships rather than
the effectiveness of the media materials, the message, the
communicator, or the delivery channel. Selected examples of studies
reviewed are presented to illustrate specific features of
communications which have been present in energy conservation studies.

The two year "Save it" campaign launched in Britain in 1975 was an
integrated communications campaign which sought to "secure short term
reductions in the use of energy, and longer term changes in public
attitudes and habits which will produce a permanent and continuing
economy” (Phillips and Nelson 1976, p. 181). This was the most compre-
hensive study reviewed and it provided both substantive and methodolo-
gical direction for the ENERSENSE study.

The campaign included a number of media--press and television
advertising, leaflets, posters, displays and exhibitions, radio broad-
casts, syndicated newspaper articles, and the fuel industries' own
publicity campaigns. Eleven surveys were carried out utilizing comple-
mentary research techniques which included: indepth interviews,
structured attitude surveys, re-interviews to establish association
between attitudes and behavior, consumer panels and trade surveys

(Phillips and Nelson 1976).
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The evaluation measures utilized in the surveys included: recall
of energy-saving messages, source of energy-saving messages, expected
sources of advice on energy-saving, claimed behavior with regard to
energy-saving, perceived relative cost of different uses of energy
within the household, reasons given for startina to save energy,
perceived price rises in energy compared with that of other goods and
services, and the manner in which people cope with price rises. All
were intermediate indicators associated with the ultimate goal of
conserving energy.

Through identifying the key factors in the saving of household
energy Phillips and Nelson were able to develop a (nonmathematical)
model (See Figure II-2) to illustrate the process. Although it is
based upon the United Kingdom experience it would appear to have appli-
cations in other nations. As the study was of "real life situations"
and not a controlled experiment, Phillips and Nelson have made a
contribution to understanding the relationship to information, experi-
ence, attitudes and behavior, through creating a nonmathematical model
that is the result of subjective judgement and insight plus inference
and deduction.

After the series of surveys, Phillips and Nelson drew several con-
clusions. The pre-campaign suggested (1) most peOpTe believed energy
saving was important; (2) government and industry were wasting energy,
and individuals did not see how individuals could make any difference;
(3) there was a lack of knowledge on how to save energy. Based upon

those findings, an advertising campaian was developed to persuade
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I try to save
money on energy

1t means particularly
saving money on space
heating and hot water

Improvements in

everyday behaviour,
e.q., turning heat-
ing down from 22°
to 20° C.

By spending money now
I can immediately cet
my money back on saved
fuel bills and I get
increased comfort.

draught exciuders

By spending money now
I can eventually get
my money back in saved

foel bills
\ and 1 ‘Jet increased

comfort
tank lagging loft insulation
relevant to tenants relevant to tenants
relevant to existina owners relevant to existing owners
of thin jackets of thin insulation

b. Installation Behavior

Figure II-2. Model of Energy Saving and
Installation Behavior in
Private Households Based on
U.K. Experience

Source: Phillips and Nelson, Eneray Saving in Private Households:

An Integrated Research Program, London, England: Central
Ticket Office of Information, 1976
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householders of the necessity to save and "how" to save. The January
1975 study concluded (1) "that respondents needed to be made aware of
the seriousness of the energy problem, its effects on the country and
its relevance to themselves" (p. 185); and (2) that consumers' prime
interest in energy saving was to save money, and that "no one was
supposed to sacrifice their standards of comfort" (p. 186). The third
guantitative survey (March 1975) indicated favorable reported response
to the advertisinag campaign. The fourth quantitative survey (July
1975) also indicated positive changes as did the fifth survey (January
1976) when respondents showed an accurate idea of the relative costs of
different energy uses within the household. Table II-2 summarized some

changes noted between July 1975 and January 1976.

TABLE II-2

SOME CHANGES IN UNITED KINGDOM SAVE IT STUDY
(Based on all households)

July January
1975 1976
(%) (%)
Claiming to be doing something to save enerqy 71 81
Claiming to have started to save recently 42 55
Loft insulation (attic) 11 16
Tank lagging --- installed in 8 14
last year
Drought excluders 21 35

Source: (Phillips and Nelson 1976, p. 187)
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In the claims of good-housekeeping, "lighting" was mentioned most
frequently, while mentions of saving on heating and hot water were
increasing. Subgroups noted as being more energy-saving-conscious
were: 1) owner occupiers, 2) those in middle class occupational groups;
3) those in more modern houses; 4) those with central heating. These
segments were identified as targets for the "Save It" campaign. Nelson
and Phillips concluded that the segments to consider in marketing
energy saving are: 1) the home itself; 2) household composition, 3)
household circumstances (socio-demographic characteristics or
contextual variables).

Through the means of personal re-interviews and study, the predic-
tive value of plans to install each of three energy saving devices was
tested and the question was found to be predictive of behavior. After
the campaign respondents, who had appeared fairly sensible about what
items took up most energy, were able to place the different uses in the
correct order, i.e., space heating, water heating, cooling, other
applicance, lighting.

In summary the "Save It" study shows the progress the campaign

made in ascending the "ladder of social marketing" through measuring

four kinds of changez.

"cognitive change" (e.g., awareness or knowledge regarding
a campaign and for its substantive message; and attitudes towards
the organization/cause/idea); "action change" (e.g., a specific
action during a period such as donation to a charity); "behavioral
change" (e.qg., people giving up smoking); and "value change"
(altering a deeply held belief, such as modifying racial or sexist
prejudice, views on abortions, etc.) (p. 194)

2Hierarchy offered by Professor Philip Kotler or Northwestern
University in Marketing for Nonprofit Organizations, Prentice Hall:
1975.
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The marketing and research conclusions derived from the "Save It"
campaign study were presented by Phillips and Nelson as follows:

Marketing conclusions: (i) Economic pricing is a prerequisite
of a credible conservation policy, but price alone will not lead
directly to efficient energy saving; (ii) Paid advertising needs
to be supported by other publicity activity; (iii) For a programme
to achieve credibility the support and cooperation in publicity by
the fuel industries is essential; (iv) The campaign needs to be
followed through to the point-of-sale if one of the objectives is
to stimulate purchase of energy-saving durables; (v) Different
households will have different priorities in interpreting the
energy-saving message. These differences will be partly subjec-
tive (such as council tenants rejection of the relevance of loft
insulation) and partly objective according to type of property,
space heating needs etc. These factors may lead to a very
segmented approach in the communication along the lines of the
Swedish household booklet. (pp. 195-196)

Research conclusions: (i) In monitoring domestic conserva-
tion programmes, researchers should focus on a number of relevant
intermediate indicators--in the UK this has particularly meant the
rate of acquisition of certain energysaving devices; (ii) Where
the intermediate indicators are attitudinal their relevance may be
uncertain a priori and should be checked; (iii) A research
programme may include a number of different jigsaw surveys which
together build up a coherent picture; (iv) Both guantitative and
qualitative techniques of attitude research are recommended; the
latter add valuable insight to more structured surveys; (v) Where
the researcher seeks to monitor movements in behaviour, panels
should be used; however where cognitive changes are likely to be
substantial, separate ad hoc surveys should be employed for
measuring attitudes. If some re-interviews are undertaken in
addition to these separate surveys, it is possible to gain under-
standing of links between attitudes and behavior; (vi) If there
are dangers of conditioning as well, then ad hoc surveys based on
independent samples are better than panels; there is however, no
evidence of conditioning in the small scale re-interviewing which
forms a part of this research programme; (vii) In the case of cer-
tain energy-saving devices (particularly tank lagging) statements
of behavioural intention are likely to be more predictive than in
many consumer durable markets; (viii) The market for enerqy-saving
is segmented in a number of ways. The segmentation relates to
home itself, to household composition--and to household circum-
stances. Energy savings is highest among owner occupiers, owners
of central heating, those in detached houses and newish property,
the higher social grades and younger households. The more attitu-
dinal differences are reflected in different objective priorities
for different households in energy-saving, the greater need for a
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segmented approach to the marketing and research of energy-
saving; (ix) The model of motivations to save energy and of
installation behavior, while based on United Kingdom experience,
is likely to have general applicability to other countries (p.
196).

Craig and McCann (1978) conducted a field experiment in the United
States that examined factors in consumer information processing as a
means of understanding the problem of communicating energy conservation
information to consumers. The experiment's main elements were the
communications and their presentation to consumers. Communications and
an information request card were prepared and enclosed in the monthly
bills from Con Edison and the New York State Public Service Commission.
Certain consumers received the "communication" in two consecutive
billings. Consumer electricity consumption was monitored pre and post
commuication distribution. The hypotheses tested were:

H1: Messages identified as originating from a high credibility

source result in more requests for energy conservation
informat ion than those originating from a low credibility

source.

Hp: Repetition of the message results in more requests for
energy conservation information.

H3: Messages identified as originating from a high credibility
source result in greater conservation of electricity than
those originating from a low credibility source.

Ha: Repetition of the message results in greater conservation
of electricity.

Hg: Subjects receiving a message exhibit greater conservation
on electricity than those receiving no message. (p. 84)
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The conclusions reached were: (1) a source of greater credibility
can enhance the effectiveness of an energy conservation communication;
(2) receiving some sort of message resulted in greater compliance; (3)
repetition of the message had no effect--question here being: Are
nonconservation prone individuals largely immune to repeated measures
and "must they first undergo an attitude change before changing their
behavior" (Craig and McCann, 1978, p. 87).

An educational/motivational study was conducted at Bankhead Courts
and Carver Homes in Atlanta (1976). Aerospace contracted Arthur P.
Annis and Associates, Inc. to conduct voluntary training sessions. The
sessions provided instruction on energy practices in relation to gas
and electric bills, and methods of conserving energy were described.
The tenants received direct feedback on any attempts to conserve
through self-explanatory monthly utility billings. This study appears
to indicate that the education of tenants, reinforced by submetering
and excess-energy charges as motivators, can play a part in energy
conservation through reducing energy consumption.

Newbold (1978) when reporting the Atlanta (1976) study stresses
that more study into the behavioral and motivational aspects of energy
conservation in public housing is required. The educational/communica-
tion program components, in particular, need to be considered as a
means of understanding behavior and motivation,

Ranjit K. Bonergi in his paper to the National Symposium on Energy
Conservation Education, October 1977, reported on the HEW project

introduced earlier in this chapter, "A Learning Package in Energy
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Conservation for Participants in the Home Building Industry." (See page

44), The development process discussed contained five major steps:

1.

2.

3.

4.
5.

Determining the specific attitude of the target population, so
that the knowledge content as well as the delivery system for
transmitting the knowledge could be designed to be most
effective.

Identifying the educational program needs which were to be met
by the instructional delivery system.

Designing the instructional delivery system and materials
which would be most effective for meeting educational needs.

Implementing the instructional delivery system.

Evaluating the effectiveness of the program (p. 97).

A few of the selected significant findings were:

1.

Forty-three percent of the builders believed there was an
energy shortage.

Forty-three percent of the builders rated houses as extremely
or very important in consuming energy.

Eighty-three percent of the buiders rated energy saving design
features as important to consumers.

Eighty-eight percent of the builders rated insulation as
important; ventilation of attic space and size, amount, and
location of window space were considered important by majority

of the sample.
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5. Four factors rated as unimportant by builders were: natural

ventilation of rooms, light colored exterior walls, proper
lighting design, and window space that can be shaded/exposed.

6. Thirty-four percent of the builders knew that horizontal

shading devices protect more efficiently around southern
exposures (p. 100).

After builders, financiers, and consumers were surveyed, four
categories of instructional need were identified: 1) Energy and People,
2) Energy and Site, 3) Energy and Building, and 4) Energy Conservation
and Marketing.

Audio-visual presentations and take-home materials were developed
for a series of workshop sessions. The program was delivered by a
three-person team: a representative from Education, one from
Architecture, and another from Marketing. Minor changes in format and
directions were made as the workshops progressed. A Follow-up Service
was offered in the form of economic evaluation of energy-conserving
design features under consideration for structures being developed.

The effectiveness of the program was to be evaluated by comparing a
control and treatment group in four stages--three having been completed

in 1977 appear in Table II-3.
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TABLE II-3
RESEARCH DESIGN BUILDER STUDY

Before 3-4 months 8-9 months
Workshop Post Post Post
Session Sessions  Session Session Session
Treatment ML T1 M2 M3 M4
Group at session at session mail mail
Control  --e-- To M2 M3 ma
Group mail mail mail
Key:

M = measurement (questionnaire)

T1 = treatment in form of
educat ional sessions

To = no treatment

The hypotheses tested were:

1.

There will be no gain in knowledge of energy conservation
practices in home building exhibited by participants as a
result of participation in the Home Energy Conservation
workshops.

There will be no gain in attitude favorable toward energy
conservation in home building exhibited by participants as a
result of participation in the Home Energy Conservation
workshops.

There will be no gain in disposition to behave favorably
toward energy conservation in home building exhibited by
participants as a result of participation in the Home Energy

Conservation workshops.
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The conclusion reached after the third measurement was that the
program had been more effective in educating the builders and in
changing their attitudes than in influencing their actions. Questions
not answered in the 1977 report were: (1) Was the workshop format an
effective delivery channel? (2) Was the content meaningful? and (3) How
effective were the "take home materials?"

A1l of the studies reviewed indicate that more evaluative research
could be done in the area of the energy conservation instructional
product and the delivery procedures. Indeed it would appear that
researchers could benefit from applying evaluation methods used in

education, communication and marketing to enhance such programs.

Consumer Behavior and Attitude

Consumer Behavior

The study of consumer behavior is crucial to decisions being made
daily by business and public agencies, nonprofit organizations, and
officials elected by the public. Rather than policies being developed
upon personal interpretations of consumer behavior, this frontier of
the social sciences needs to continue to be systematically developed
and empirically verified. Decisions which affect the consumption of
energy require such an approach, and energy consumption is yet another
topic within the field of consumer behavior which dictates

interdisciplinary study. For one to gain an understanding of the
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relationships between consumers and energy, a person needs to study
both the theoretical and empirical work of a number of disciplines
which have contributed to the development of the field of consumer
behavior--and then apply this newly-acquired knowledge to the consumer
decision making process as it is related to energy alternatives.

The direct study of people as consumers in several roles is
required to gain understanding of the phenomenon of energy consumption.
Zaltman (1975) suggested that four distinct role types should be
considered: (a) users, (b) buyers, (c) decision makers, and (d)
influencers. The characteristics of each of these roles are outlined

in Table I1-4.

TABLE 1I-4
RELEVANT ROLES FOR RESEARCH ANALYSIS

Role Characteristic

User The person most directly involved in the consumption
(or use) of the product or service of interest.

Buyer The individual who actually makes the purchase [or
takes some action (Cox 1978)].

Decision Maker The person who decides that the satisfaction of needs
requires a purchase and has the authority to direct
the expenditure of funds.

Influencer A person who, by word or action, deliberately or not,
exerts some influence on the decision to buy, the
actual purchase, and the use of some product or
service.

Source: Zaltman et al. Marketing Research. Hinsdale, IL: The Dryden
Press, a Division of Holt, Rinehart and Winston, Inc., 1975.
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To understand what influences people's roles--their energy

consumpt ion now and their energy consumption in the future--one may
turn to the marketing literature as well as to that of the social
sciences. Marketing has studied behavior in the applied context
through building upon social science theory. There have been five
principal interdisciplinary contributions to marketing thought and its
study of people, i.e., consumer behavior. Those contributions have

come from: (1) Learning Theory - the relationship of the concept's

drive, cue, response, and reinforcement, i.e., the S-R (stimulus-

response) model of “"behaviorism"; (2) Clinical or Psychoanalytical

Theory - a theory which has overcome the major Timitation of the
behavioristic model by introducing intervening variables of id, ego,

superego, and libido; (3) The Gestalt Model - the physical perception

of stimuli originally, which later was expanded to include men and
environment through special attention being paid to the meaning of
stimuli gained via perception through the five senses; (4) Cognitive
Theory - an extension of the Gestalt approach whereby social psychology
has focused upon the organization of values, attitudes, and information
stored in an individual's memory, along with providing the basis for
studying the impact of information and the motivating force for change

introduced by contradictory information; (5) Theories of Social

Influence - (a) group theory, e.g., the influence of reference group
and the sociology of the family in the household decision-making
process, (b) social class, and (c) diffusion of innovations (Engel et

al, 1973).
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The melding of theories has allowed marketing to evolve until it
has become, as Engel (1975) explains:

the process in a society by which the demand structure for

economic goods and services is anticipated or enlarged and

satisfied through the conception, promotion, exchange, and

physical distribution of such goods and services (p. 10).

He goes on to explain consumer behavior as:

the acts of individuals directly involved in obtaining and

using economic goods and services, including the decision

processes that precede and determine these acts" (p. 5)

. to be realistic (the study of consumer behavior) must

be based upon an understanding of social, individual and

institutional variables as they influence and constrain

consumer decisions (p. 7).

Glock and Nicosia reinforce the activity emphasis describing consumer
behavior as:
. the decision processes of the individual consumer or
consuming unit, such as the family. It includes the effort

to describe and explain one or more acts of choice either

at a given time or over a period of time (Cox, 1978, p. 9).

Cox (1978) veers from the traditional treatment of consumer
behavior and takes behavior out of the purchase act context. He
expands it to include any consumer action that reflects evaluation of a
firm, its product or services.

Numerous models have been developed to aid in understanding the
consumer decision and behavior process [Barnaby and Reizenstein (1974);
Howard and Sheth (1969); Nicosia (1966); Andreason (1965)]. It is,

however, the Multimediation Model of Consumer Behavior introduced by

Engel, Kollat and Blackwell in 1966 and revised in 1968 and 1973, which
was used in the ENERSENSE study. This model (Figure II1-3) was felt to
illustrate most clearly the many processes which intervene or "mediate"
between the introduction of a stimulus and the final response in

behavior.
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The model identifies the many variables present in the decision
process but its creators emphasize that not every condition is present
in every decision process. Kotler and Zaltman (1971) comment that
products which are of value to society; such as, free medical care,
pollution control, or public transportation, must be mindful of
consumer behavior and utilize sophistication in marketing programs, if
such products are to gain acceptance from the society's consumers. It
would appear that any energy conservation program would require similar
considerations. It is for this reason that several variables
illustrated in the Multimediation Model have been considered in the
ENERSENSE study.

The Multimediation Model was built upon the relationship of the

important components of the individual's "black box" or psychological

makeup, which are presented in Figure II-4.
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Source: Engel, Kollat, and Blackwell, Consumer Behavior, 2nd
Edition. Hinsdale, IL: Dryden Press, 1973.




71

"The central control unit (CCU) is the psychological command cen-
ter . . . it includes memory and the basic facilities for thinking and
directing behavior" (Engel, Kollat and Blackwell, 1973, p. 50).

Information and experience, evaluative criteria, and attitude is
each, in turn, affected by personality. These components are primary
to understanding consumer behavior as each has specific functions in
addition to interacting in concert to filter incoming stimuli. The
consumer can learn from experience and store the information. "Thus
the individual learns to respond to stimuli of all types in consistent
and predictable ways . . . . The memory content of consumers, in a tar-
get market segment, is of relevance to marketing strategy" (Engel, et
al., 1973, p. 50). It is this concept which provides the basis for
developing campaigns to increase product awareness.

The evaluative criteria component is the criterion, or specifica-

tion used by the consumer to compare alternatives. The criteria are
the result of social influencés, personality and stored information and
need to be understood if change is to be encouraged. (Engel, et al.,
1973)

Allport (1935) defined an attitude as "a mental and neural state
of readiness which is organized through experience and exerts a direc-
tive and/or dynamic influence on behavior" (pp. 798-884). Later
Allport (1967), after reviewing over 100 expressions of attitude,
defined a concept as "a learned predisposition to respond to an object
or class of objects in a consistently favorable or unfavorable way" (p.

3-13). The model illustrates then that evaluative criteri: and stored

information are conceived as components of attitude.
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Personality is the sum total of each person's unique way of think-
ing, behaving, and responding. The personality component is seen as
directly influencing evaluative criteria.

A filter is formed by the interaction of all the variables in the
CCU. Initial filtration is made on the properties of stimuli, e.qg.,
loudness and pitch, followed by stimuli pertinence. There appears to
be no agreement on the exact details of which stimuli are admitted and
those which are rejected (Engel, et al., 1973).

In addition to the CCU, the model depicts the four distinct stages
of information processing: (1) exposure, (2) attention, (3) comprehen-
sion, and (4) retention. The phases, however, do not necessarily func-
tion in a sequential relationship. The exposure phase may be either
physical or social. The attention phase begins the processing of the
stimulus and has been defined by James (1890) as ". . . the taking
possession by the mind, in clear and vivid form, of one out of what
seems several simultaneously possible objects or trains of thought"
(Engel, et al., 1973, p. 53). The CCU filter amplifies some attributes
of stimuli while diminishing or ignoring others. This selective
perception process leads to comprehension which may be on target or
contrariwise facilitate meaning which was never intended. Persuasive
communication consequently may, or may not, be correctly perceived.

The third level of selection in the information process involves
retention. Only a portion of the information set is stored in working
memory . . . "there is a known tendency to retain those stimuli which

are consonant with CCU dispositions" (Engel, et al., 1973, p. 54).
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Understanding the CCU and its relationships to information
processing precedes the decision process. That process, as outlined in
the model, commences with problem recognition and then proceeds through
four additional stages: (1) internal search and alternative
evaluation, (2) external search and alternative evaluation, (3)
purchasing processes, and (4) outcomes -- all stages are not
necessarily presenf in every purchase decision or consumer act.

Hunt (1963) sees the awareness of an external stimulus as one
initiating influence in problem recognition, while Hebb (1949) believes
that problem recognition can occur through need activation. Problem
recognition, however, will not result from every perceived difference
between the actual and the ideal.

The Multimediation Model outlines the external forces which may

intervene to place a hold on the decision-making process. Action is
post-poned to solve the problem until the constraints are removed. The
- interventions could include such things as income, cultural practices,
family norms, social class norms, physical constraints such as lack of
resources and climatic and/or geographic factors.

The remaining components of the model include two phases of
alternative evaluation, the resulting consumer action, its outcomes,
post-action evaluation and further behavior. Hence, this model illus-
trates a process which relates attitudes to behavior within the context
of many intervening variables and presents a framework within which to

study consumer motivation and behavior. Barnaby and Reizenstein (1974)
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illustrated its adaptation potential to the study of energy and the

consumer when they developed their model Consumer Decision Process

Framework: Energy Conservation/Consumption (Figure II-5).

Because attitude is fundamental to workinag within such a framework for
studying consumer behavior, and as a basis for the ENERSENSE study, it
is essential to focus upon (1) the nature and function of attitudes,
(2) attitude measurement, (3) fundamental considerations in attitude
change, and (4) the use of persuasive communications to bring about
attitude change. Engel, Kollat and Blackwell (1973) use attitude in a
narrower context than that of the Allport (1967) definition offered on
page 70. They use attitude to "refer to a consumer's assessment of the
ability of an alternative to satisfy his purchasing and consumption
requirements as expressed in evaluative criteria” (p. 267). They see
attitude as the central variable of the CCU, as consumer assessments
(ratings) utilize stored information in the evaluative process. It is
this interpretation of attitude which has been utilized in the
ENERSENSE study.

The definition rests upon three traditionally accepted components
of attitude: "(1) cognitive -- the manner in which the attitude object
is perceived, (2) affective -- feelings of like or dislike, and (3)
behavioral -- action tendencies toward the attitude object" (Engel, et
al., p. 267). The affective dimension is measured through ratings on a
scale of alternatives along the cognitive dimension. The behavioral
dimension in the definition is conceived as corresponding to behavioral

intentions. Studies within the past few years by: Azzian and
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Fishbein (1968); Sheth (1970); and Cox (1978) have supported the idea
that consumer action related to consumption can be predicted from
intentions. Phillips and Nelson (1976) have documented, through their
study of the British "Save It" campaign, that a positive correlation
was found between intention to procure energy consuming products and
their actual purchase.

The organization of attitude, as presented by Engel, et al.,

(1973) is seen as having evolved around three principles: (1) internal
consistency, (2) interattitude structure, and (3) strength., Rosenberg
(1965) stated that an inconsistency or imbalance between the affective
and cognitive components is not likely to be tolerated by most
individuals (p. 123-124). The attitude will become unstable and
~undergo reorganization when the threshold for inconsistency is
exceeded. A person's self concept and basic values influence attitude
organization. A change in an attitude that is central to self concept
and basic attitudes can upset the balance as one change usually
initiates changes in the attitude system.

Change in attitude is directly related to attitude strength, the
probability for change being influenced by (1) the amount of
information stored and (2) past experience. Newcombe, et al., (1965)
emphasized that: "Attitudes about an object are more subject to change
through contradictory incoming information when the existing mass of
stored- information about the object is smaller" (Engel, et al., 1973,

pp. 268-269).
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Attitudes are acknowledged as serving four functions: (1) adjust-
ment, (2) ego defense, (3) value expression, and (4) knowlege (Katz,
1960). That is, first-desired goals are reached and undesired ones are
avoided relative to attitudes held by a person as he or she strives to
maximize satisfaction. Second, the ego is protected and enhanced by
attitudes. Third, basic values are realized through attitude
formation. Finally, a person is able to adopt and adjust to the world
through the frame of reference provided by attitudes.

The Attitude/Behavior Link. "Attitudes affect both information

processing and behavior" (Engel, et al., 1973, p. 270). This assump-
tion provided the foundation upon which the ENERSENSE multi-media
program was built. Through program content, media and delivery, it was
hoped that it would be possible to change attitudes and ultimately to
change consumer behavior in the area of energy conservation. There is,
however, inconclusive evidence in the literature in favor of such an
eventuality. Both negative and positive evidence is presented on the
1ink between attitude and behavior.

The La Pierre studies in the 1930's indicated that behavior was
not predicted from written statements which presumably reflected
attitudes (Kiesler, et al., 1969). Festinger (1964) and Deutscher
(1966) also drew negative conclusions. Fishbein (1967) concluded that:

After more than 70-75 years of attitude research, there is

still little, if any, consistent evidence supporting the hypothe-

sis that knowledge of an individual's attitude toward some object

will allow one to predict the way he will behave with respect to
that object. Indeed, what little evidence there is to support any
relationship between attitude and behavior comes from studies
which show that a person tends to bring his attitude into line

with his behavior rather than from studies demonstrating that
behavior is a function of attitude. (p. 477)
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That statement then leads to the questions: "When and to what extent do
attitude changes precede behavior change?" or "How and to what extent
does behavior change attitudes?" Pinson and Roberts (1973) suggest
that the question to be answered is rather "Under what conditions is
there change in attitudes and/or behavior?"

It would appear that the areas of consumer behavior have provided
arenas for more frequent testing of the attitude/behavior relationship
due to varied conditions with potential for "point-at-able events"
e.g., amount of fuel used. It is from these arenas that positive
evidence has been gathered to demonstrate that behavior and attitude
are related (Zaltman and Burger, 1975) (Bauer, 1966).

For example, Lair (1965) reported that good commercials affect
both attitude and behavior; Fendrick (1967) stressed that attitudes
will predict behavior if attention is paid to measurement; DuBois
(1968) supported the idea that "the better the level of attitude, the
more users you hold and the more nonusers you attract" (Engel, et al.,
p. 271). But research conducted by Grey Advertising led to the
conclusion that:

More and more psychologists are coming to the conclusion
that to result in a sale an advertisement must bring about a posi-
tive change in attitude of the reader or viewer. . . .That there
is a definite relationship between change of attitude toward a
brand and buying action is not only a Tlogical conclusion but is

supported by a preponderance of evidence (Fngel, et al., 1973, p.
271) R

The problem of the linkage, however, is still debated. Pinson and
Roberts (1973) in their analysis of the pro and con arguments developed

the following propositions:



79

(1) the theoritical basis of the controversy suffers from the

fallacy of division, and (2) that the empirical arguments exchang-

ed are obscured by terminological and methodological ambiquities,
failure to take account of third factors, and the unbounded nature

of the proposition empirically tested (p. 241)

Cox (1978) suggests that the problem is the result of faulty
research design involving conceptual and methodological considerations.
While Engel, et al., (1973) feel the problem has three dimensions, 1)
the measurement instruments, 2) the conceptualization of attitude, and
3) lack of attention given to interventions that can affect behavior.
Therein lies the basis for their suggestion that the linkage can be
made by using "intention" as an intervening variable between attitude
and behavior. The relationship can be depicted as illustrated in

Figure II-6 which was developed, in part, upon research by Sheth

(1970).

Stored Information

v

Evaluative Criteria

v

Attitude
Intention
Environmental| |
Influences ;
Behavior

Figure II-6. Relationships Between Attitude, Intention and Behavior

Source: Engel, Killat, and Blackwell, Consumer Behavior, 2nd Edition.
Hinsdale, IL: Dryden Press, 19/9.

Sheth (1970) reported that attitude can be estimated from ratings

along evaluative criteria; intentions can be predicted from explicit
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measurement of enduring environmental factors; finally, behavior can be
predicted from intentions if potential, temporary environmental
influences are considered (Engel, et al., 1973).

Douglas and Wind (1971) also provided evidence for the usefulness
of measuring intentions. They concluded that:

(1) Purchase intentions are a good predictor of fashion

behavior, and a five-point scale was found to have the

highest predictive ability.

(2) Purchase intentions for novel fashion items proved to be

more accurate than stated intentions to purchase more common

items.

(3) Measures of specific intentions were less accurate than

measures of general intentions as predictors of behavior over

a long period of time, but they proved more accurate than

general measures as predictors of immediately subsequent

behavior.

Phillips and Nelson (1976) in the British "Save It" study
concluded, through followup interviews, that intention to procure or
install energy conserving products was positively correlated with
actual behavior. This was felt to be a direct result of the awareness
of a need to conserve energy, a current environmental influence. In
summary the literature documents the fact that intentions predict
behavior relative to the extent that outside environmental, moderating

forces such as climate, economics, and social factors influence such

behavior,
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Attitude and Behavior Measurement

Attitude Measurement. Most attitude measurement is accomplished

through measuring several attributes of a product. The collective
results are then used as a basis for behavioral inferences. The
attributes, or evaluative criteria, are rated individually by
respondents; and, from the ratings, the researcher is able to determine
the degree of importance each respondent holds in attitudes used in the
decision process (Cox 1978, Engel et al., 1973). The attributes of a
product or service are identified through a variety of techniques
ranging from subjective reasoning to factor analysis. In factor
analysis salient attributes or dimensions are determined and the
researcher has the option of using only the most salient in an analysis
of attitudes.

When attitude is defined specifically as a measure of the
perceived value of alternatives for purchase or consumption along
evaluative criteria, i.e., attributes, it is possible to represent the
rating of alternatives through a model. Rosenberg (1956) and Fishbein
(1967) developed models which have been used increasingly in recent
years for this purpose (Cox 1978; Engel et al., 1973). The following

formula shows how these models have been adapted to consumer behavior

research: n
AB = 3 WiBib
i=1
where
Ab = attitude toward a particular alternative b
Wi = weight or importance of the evaluative criterion i
Bib = evaluative aspect or belief with respect to utility of

alternative b to satisfy evaluative criterion i
N = number of evaluative criteria important in selection of an
alternative in category under consideration.
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This rating is performed for each evaluative criterion, and the summed
score is attitude toward the alternative. (Engel et al., 1973, p. 275)

Kiesler, Collins and Miller's (1969) review of measurement

techniques suggests that paper and pencil measures are common, but
elegant measurement techniques are not, even though testing techniques
have become more sophisticated. Usually, simple unpretested questions
are used in laboratory investigations of attitude change. However,
experiments in natural settings, where all variables cannot be entirely
controlled, require more rigorous forms of measurement. Five general
categories of attitude measures, which hold potential for experiments
testing attitude change, have been identified:

1. Measures in which inferences are drawn from self-reports
of beliefs, behaviors, etc.

2. Measures in which inferences are drawn from the observa-
tion of ongoing behavior in a natural setting.

3. Measures in which inferences are drawn from individual's
reaction to, or interpretation of, partially structured
stimuli.

4. Measures in which inferences are drawn from performance
of "objective" tasks.

5. Measures in which inferences are drawn from physiological
reactions to the attitudinal object or representations of it
(Kiesler, Collins, and Miller, 1969, pp. 9-10).
Categories one, two, and three gave direction to the overall design of
the present study, and the evaluative criteria to be rated were

developed from the content areas incorporated in the ENERSENSE media

material.
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Behavior Measurement. Studies by Cox (1978), Fishbein and Ajzen

(1974), Fishbein (1967c), Tittle and Hill (1967) and Potter and Klein
(1957) indicate that the behavioral variable should be measured and
subjected to analysis in order to complete the study of attitudes.
Evaluative criteria designed to assess multiple acts need to be
incorporated into measurements. Tittle and Hi1l (1967) concluded "that
higher correlations with attitude could be achieved when a wider range
of behavior, with respect to the attitude object, is utilized as the
criterion" (Cox 1978, p. 37). According to Tittle and Hill (1967)
three aspects contribute to the correlation of attitudes and behavioral
criteria:

1. the measurement techniques employed.

2. the degree to which criterion behavior constitutes action
within the individual's common range of experience, and

3. the degree to which the criterion behavior represents a
repetitive behavioral configuration (Cox 1978, p. 37).

Significant findings have resulted when the concept of a multiple-
act criterion has been used in a nonmarketing context. Until recently,
the concept was not commonly used in a marketing-based study of
consumer attitudes. The study by Cox (1978) was the only one found for
review. In his study the operationalization of the concept provided
opportunities to assess several dimensions of behavior, not in just the
purchase act. Cox further classified behavior variables as static and

dynamic, making the point that home enerqy decisions involve the past
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and the future. Hence, the criterion developed for the behavioral
varibles could reflect a broader view of an individual's att{tude.

The conceptualization is illustrated in Figure II-7 where
behavioral processes that have evaluative possibilities are outlined.
In the present study two behavioral dimensions are considered

"static," and two are seen as relatively "dynamic."

Static Behavioral Variables Dynamic Behavioral Variables
Purchase behavior Future behavioral intentions
Use behavior Information processing

As attitudes change, the dynamic behavioral variables

should be immediate indicators of these changes, while we

might expect some lag in the static variables...the dynamic

variables as a group are a better indicator of overall

attitude than the static variables as a group. (Cox 1978,

pp. 91-92) .

As stated previously, this approach has not been widely used in
the study of consumer behavior but as the empirical study conducted by
Cox (1978) also dealt with the home and energy, this concept appeared
particularly relevant to the present study. This fact coupled with the
fact that the literature supported the logic of using multiple-act
criteria greatly influenced the evaluative criteria used in the
ENERSENSE study.

In summary, the review of studies dealing with attitude
measurement research supported the theory that multi-attribute attitude

measures could be linked with multi-dimensional behavioral variables to

gain understanding of the part an attitudinal object plays in the
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Process . . . which lead to . . . behavioral outcomes . . . having evaluative connotations.

Actual product purchase or purchase of
complementary substitute or related products.

Occurrence of and results of active or
passive information search and processing.

Verbal statements or actions expressing
future purchase intentions.

—

Evaluative, product-related interpersonal

Learning communication.

Perception

Cognition OVERT BEHAVIOR Verbal statements of like/dislike.
Information

Expressions of satisfaction/dissatisfaction
with use and service experiences.

Search, etc.

Qutcomes of action taken to evaluate prior
decisions (dissonance reduction).

Verbal statements of general consumer
evaluation of industry, company, and product
class.

Verbal statements of satisfaction/dissatisfaction.

Figure II-7. A Conceptualization of Consumer Behavior as the End Result of Behavioral Processes

Source: Cox, C. An Investigation of an Alternative Conceptualization of the Dependent Variable

0
in Attitudinal Research. D.B.A. dissertation, The University of Tennessee, 19/8. 7
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decision process. Further, Cox (1978) stressed that the behavioral
side of the equation has been considered a given and consequently has
been ignored. His study, however, illustrated an approach that
addressed the other side of the equation. His conceptualization
provided a way to gain understanding about how and why attitudes
influence behavior in the consumer decision process, relative to energy
as an attitude object.

The decision-process approach described provides a frame of
reference and can direct the analysis of relevant factors which could
be considered. It also allows one to move beyond merely describing
observable behavior. If a systematic framework were not used, no such
accumulation of knowledge would occur. By identifying and defining
structural variables involved in energy consumption behavior, and by
indicating relationships among variables, the measurement and
prediction of consumer behavior is not based upon intuition. It is
therefore evident that concentrated study, such as that made possible
through utilizing the decision-approach process and its components, can
provide an understanding of the macromarketing3 problems pertinent to
allocating energy, as well as energy related products, services, and

programs.

3macromarketing—-H0w a society meets the needs of its people as
an aggregate (Block and Roering, 1976, p. 13).
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Social Change

Introduction

The present decade is as critical as it is unigque. It 1is

critical because of the extreme pervasiveness of the social

change process affecting the structure and functioning of our

society. The course that these changes follow and the end

results during the 1970's will mold the character of life in

this country and abroad for decades to come (Zaltman et al.,

1972, p. ix).

A statement made prior to 1973 which is probably truer today than
when it originated. The events of the past decade, however, have
evolved and changed society without there always being a clear under-
standing of our ability to improve action-oriented social change
programs or even how to mount an appropriate program to assist society
in meeting its needs. In promoting energy conservation one must
recognize that social changes, both individually and collectively, are
being encouraged. To accomplish such changes requires an understanding
of the concept of social change and its management processes. "Because
the consequences of social change, as well as the conseguences of no
social change, can have great impact, there is great interest in
managing change to maximize its benefits and minimize its unfortunate

effects" (Zaltman and Duncan 1977, p. 4).

Social Change Defined. Everett Rogers (1969) defined "social

change" as "the process by which alteration occurs in the structure and
function of a social system" (Zaltman et al., 1972, p. 1). Zaltman
and Duncan (1977), however, stress that an adequate definition of
social change is possibly the most difficult conceptual issue in

studying social change. As things are always changing, and the case
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can be made that human behavior and attitudes tluctuate, . . . what
differentiates change from the status quo? What constitutes the
significant modification or alteration in attitudes and/or behavior
that we can call change? This latter question involves the notion of a
critical threshold and the question, "when does more become different?"
[t 1s known, for example, that, as stimulus ambiguity is changed in a
monotonic fashion, both the degree of felt information need and the
information seekina behavior changes nonmonotonically. In most cases,
nonmonotonicity results from qualitative alterations occurring as
change in strength take place. For instance, "as the perceived threat
posed by an instance of social change increases in salience to an
individual, different psychological mechanisms (attributes) of
resistance are called into play" (Zaltman, Pinson, and Angelmar, 1973).
Thus, as familiarity with an advocated change increases, not only may
resistance (acceptance) increase, but different forms of resistance
(acceptance) may be displayed or experienced (Zaltman, Uuncan, and
Holbek, 1973). (pp. 6, 7)

As reported by Zaltman and Duncan (1977), formal definitions of
the social change concept are few, although there are several process
theories. Examples of selected definitions as reported by Zaltman and

Duncan (1977) are presented in Tahle 1I-5.
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TABLE TI-5

SAMPLE DEFINITIONS OF SOCIAL CHANGE

Gerlach and Hines

Hamblin, Jacobsen, Miller

fbcarian

Rogers

Etzioni

Lippit

Smnith
Triandis

Lenski

Dobny, Boskoff, Perdleton

Niehoff

Schien

Developmert al social change is change within an ongoing
social system, adding to it or improving it rather than
replacing same of its key elemerts (p. 2).

Revolut ionary social change is change that replaced
existing goals with an ertirely differert set of gals,
steering society in a very different direction (p. 14).

Quant itat ive proesses that occur through time.

Structural tensions that result in widespread patterms of
deviat noms ard behavior.

Alteration in the structure and function of a social
system.

Reformuiation of a social structure involving
disequilibrium, forces for establishing equilibrium, and
the occurrence of a new equi l1ibrium,

Any planned or unplaned alteration in the status quo in an
organism, situation, or proess.

Differentiation, reintegration, and adaptation.

A new set of social relationships and social behavior that
is most likely to lead to rewards.

Innovat on through discovery or invert ion or diffusion or
alteration.

Alterat ions in the pattems of interactions or social
behavior among individuals and groups within a society.

The inplemertat ion of a plan as mediated by actions of
change agents and reactions of the camunity of (potential)
aopters.

The induction of new pattems of action, belief, ad
attitudes among substantial segnents of a population.

Source: Zaltman and Duncan, Strategies for Planned Change. New York:
John Wiley & Sons, 1977.
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Considering the above definitions but basing their approach more
closely on definitions of innovation by Rogers and Shoemaker (1971),
Zaltman and Stiff (1973), and Zaltman and Duncan (1977) define individ-
ual and group change "as an alteration in the way an individual or
group of individuals behave as a result of an alteration in their
definition of the situation" (p. 9). They then go on to state that
"change is defined as the relearning on the part of an individual or
group (1) in response to newly perceived requirements of a given
situation requifing action and (2) which results in a change in the
structure and/or functioning of social systems" (p. 10). Such an
approach to change can provide direction to understanding social change
and its relationship to society's energy consumption, in general, and
does provide a starting point for the exploration of concepts pertinent
to the management of social change.

Pertinent Concepts. Change may be "planned" or "unplanned."

Planned change is initiated by the declaration of objectives, its
purpose to alter the social consequences ensuing from the free play of
demographic, physiographic and technological change (Halpin 1969).
Unplanned change then may be stated as the inadvertent consequence of
the interaction of social forces (Halpin 1969).

Zaltman et al. (1972) suggest that the study of unplanned change
is a prerequisite for identifying types of social change and should be
included as the first step in effective planning for change. Types of
change which may be identified include: (1) changes in attitudes and

behavior; (2) inter-generational mobility; (3) changes in group norms,
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values, and memberships; (4) change in group structure and function;
(5) change due to invention, innovation or revolution; and (6) longterm
ramifications of invention.

In addition to the planned-unplanned continuum, social change may
also be categorized on the dimension of time and on the level of
society that is the change target. (Zaltman et al., 1972) Table II-6
illustrates the micro to macro level and the interrelationship with the
short and long term dimension of time, providing six types of change

for consideration.

TABLE II-6

TYPES OF SOCIAL CHANGE

Level of Society

Time Micro Intermdiate Macro
Dimension (Individual) (Group) (Society)
Type 1 Type 3 Type 5
(1) Attitude Change (1) Normative change (1) Invention-
Short term (2) Behavior change (2) Administrative innov at jon
change (2) Revolution

Type 2 Type 4 Type 6

Long term Life-cycle change Organizational Sociocultural

change evolution

Source: Zaltman, et al., Creating Social Change. New York: Holt,
Rinehart and Winston, Inc,, 1972.
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Furthermore, when considering change, it is necessary to
differentiate between "change" and "innovation."

An innovation is any idea, practice, or material artifact

perceived to be new by the relevant unit of adoption. The

innovat ion is the change object. A change is the alteration in
the structure of a system that requires or could be required by
relearning on the part of the actor(s) in response to a given

situation (Zaltman and Duncan, 1977, p. 12).

New requirements often produce an opportunity for innovation but,
although innovatioﬁs imply change, not all change includes innovation.
(Zaltman and Duncan, 1977)

Change, in addition to being routine or radical, instrumental or
ultimate, and either with a physical manifestation, or on the concep-
tual level only, is always multi-dimensional. Dimensions discussed by
Zaltman and Duncan (1977)%4 include:

e Relative Advantage - the unique benefit provided by change over

other alternatives.

e Impact on Social Relations - the persuasive impact on social

relationships within and between the target system.

e Divisibility - the extent to which a change can be involved on

a limited scale making possible the trial use of a change.

¢ Reversibility - the ease with which pre change status can be

reestablished if a change is rejected.

o C(Complexity - the degree of difficulty in "using" and

"understanding" a change -- the two concepts need to be

distinguished.

47 more detailed discussion is presented in Zaltman and Duncan
(1977), Chapter I, pp. 13-16.
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e Compatability - the "goodness of fit" in relation to
psychological, sociological, and cultural factors involved in
the situation.

e Communicability - the ease of information dissemination,
content and process.

e Time - the speed of introduction to optimize on the appropriate
rate of change.

e Other Dimensions - risk and uncertainty, commitment, and
susceptibility to successive modification.

There are three groups involved in the change process. Zaltman

and Duncan (1977) broadly define them as:

e Change Agent - any individual or group operating to change the
status quo in a system such that the individual or individuals
must relearn how to perform their role(s) (p. 18).

e Change Target System - the unit in which the change agent(s) is
trying to alter the status quo such that the individual, group,
or organization must relearn how to perform its activities (p.
18).

e Change Client System - the individual or group requesting
assistance from a change agent in altering the status quo .

(p. 18). There is also the instance where no client system is
requesting or seeking assistance to change (p. 19). (In that
instance, the change agent is operating under greater
constraints)

Zaltman and Duncan (1977) contributed further to understanding the

concept of social change by supporting a few of the pitfalls identified
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by Bennis which can be encountered in social change programs. Of
these, the initial one is the belief that change will occur if
information is presented to the target system. Bennis (1966)
emphasizes that such an approach is overly simplistic and that change
requires more than knowledge i.e., familiarity gained from experience.
A process for the implementation of change is required in addition to
commitment by the change target to accept the change. Consequently,
techniques in addition to information, education, and communication
should be considered. (Zaltman and Duncan, 1977)

A second pitfall commonly found is inadequate goal definition. It
may affect both program implementation and evaluation. Thus, implemen-
tation and evaluation strategies rest upon clear objectives. Simply
"changing things" is not sufficient goal statement for those strategies
and may permit the creation of programs with indeterminant effective-
ness as well as an uncertainty that those objectives will be effected
by the change. Studies by Cock and French (1948) and Gross et al.
(1971) indicate that if the objective of change is clear, and if there
is participation in the change process, members of the change target
system are more receptive to the change itself. Hence, impact and
acceptance rest upon adequate goal(s) definition. (Zaltman and Duncan,
1977)

Failing to distinguish between symptoms and causes of a problem
can lead to a third pitfall. Diagnosis is often done from one
particular vantage point, rather than in the greater context of the
larger environment. (Zaltman and Duncan, 1977)

A fourth pitfall is to assume that individuals behave in a vacuum.

Change strategies, when one is considering key individuals, should also
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be considered in the social, economic, and physical context. Otherwise,
change will not permeate the system. Lastly, Bennis (1966) suggests
that technocratic bias has led to developing change programs without
adequate planning for implementation. Trunball (1974) cautions that
possession of a product, or official acceptance of an idea, does not
necessarily mean either will be put to use. (Zaltman and Duncan, 1977)

The "stimuli" for social change occur "when there is a perceived
discrepancy between how the change target is performing and how the
change target or someone else believes it ought to be performing”
(Zaltman and Duncan, 1977, p. 23). Downs (1976) calls such a
discrepancy a "performance gap." It serves as a stimulus, which may be
recognized by the change target system, or someone outside, to be used
to identify possible ways of responding (Zaltman and Duncan, 1977).
Performance gaps may occur for a variety of reasons: (1) high
expectations; (2) upward adjustment of satisfaction criteria; (3)
changes in the external environment--lower demand technological
changes, power position adjustment, political activity; and (4) need
for innovation--technical and social (Zaltman and Duncan, 1977).

"Goals," an essential concept to planned social change, include
goals focused upon change in (1) attitudes, (2) change in behavior, or
(3) change in both attitude and behavior. "Changes in attitude and/or
behavior are the means or instruments by which higher-level objectives
and goals such as client or change agent well-being are established"

(Zaltman and Duncan, 1977, p. 26).
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Change Management

Kaufman (1972) developed a "model of change management", Figure
I1-8. This model builds upon four management activities: (1) organiz-
ing and analyzing, (2) planning, (3) implementing, and (4) evaluation-
controlling, and has been integrated with both a microbehavioral and
macrobehavioral approach to the process. The definition of "change
management® which provides the thrust for Kaufman's model states that
change management is "the organization, planning, implementation, and
evaluation of social programs whose ultimate goal is social change" (p.

23).
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Figure II-8. Change Management System

Source: Kaufman, Ira. "Change Management: The Process and the
System" in Creating Social Change, Zaltman et al., NY: Holt,
Rinehart and Winston, Inc. pp. 22-39, 1972.
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Through three interrelated subsystems: organizational, communica-
tions, and change target, the four management activities are achieved
and the change process is integrated throughout the entire system.
Kaufman's model functions around the assumption that power, persuasion,
and/or education strategies form the basis for changing people. Also,
in any change program people are influenced in the following respects:
complying with the change; identifying with external rewards related to
the change; and seeing the change as relevant, and consequently, inter-
nalizing it. Influence structures plus cost, and channels are the
basic change variables operative in a change program. An infiuence
structure is the means which influences a change target. The cost is
the amount of resources required by an individual to change his
behavior--financial outlay, psychic cost, and effort. The channels,
whose effectiveness 1is characterized by availability, adequacy, and
location, are the "where and how" by which persons may positively
respond to a message. The communications subsystem functions to trans-
mit and encode the change agency's and environment's messages to the
target population. To achieve any degree of success, the change agency
must manage the communication process and take into account three ele-
ments: administrative machinery, social resistance, and environmental
variables. Finally, the change target subsystem (individual and group)
receives and evaluates stimuli received from the communications subsys-
tem, Kaufman (1972) believes that this is a dynamic process and that
an individual evaluates each stimulus in the process of either
consciously or unconsciously adopting or rejecting the message being

transmitted.
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The change management system presented in Kaufman's model clearly
depicts elements which need to be considered in the change process and
outlines a framework within which to examine the linkages between
theory and application. Consequently, the model offers a planning
structure for social change, i.e., energy conservation, which can be
utilized by a change agency to analyze, plan, administer, implement,
and evaluate either individual or group programs without divorcing them

from their environment.

Social Marketing

Planned social change has been referred to as social planning,
planned change, social communication engineering, change management,
and "social marketing" (Zaltman, et al., 1972). Kotler and Zaltman
(1972) express their belief that social causes can be “advanced more
successfully through the principles of marketing analysis, planning,
and control" (p. 554). Hence, they have defined social marketing as
follows:

Social marketing is the design, implementation, and control of

programs calculated to influence the acceptability of social ideas

and involving considerations of product planning, pricing,

communication, distribution, and marketing research (p. 557).
Marketing techniques are thought to be "the bridging mechanisms between

the simple possession of knowledge and the socially useful implementa-

tion of what knowledge allows" (p. 557).
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Kotler and Zaltman (1972) have examined the four P's, the key var-
iables in the marketing mix in relationship to social issues and they
continue to view the problem as being "one of developing the right
product backed by the right promotion and put in the right place at the
right price" (p. 559). The social idea must be "packaged" so that it
is "buyable," otherwise, in this instance, the social cause, i.e.,
energy conservation, will not be served. To accomplish this the soéia]
marketer has to define the change sought and segment the target
markets. Second, he or she needs to organize communication-persuasion
strategy and tactics to promote the product by making it familiar,
acceptable, and ultimately desirable. Third, adequate and compatible
distribution and response channels are necessary. “The poor results of
many social campaigns can be attributed in part to their failure to
suggest clear action outlets for those motivated to acquire the
product” (p. 562). In this respect, Kotler and Zaltman (1972)
emphasize that "place means arranging for accessible outlets so that
motivations can be translated into actions" (p. 562). Finally, price
must be planned. This includes energy costs, phychic costs,
opportunity costs, as well as money costs. The principal incentive to
the social marketer is to find a mix of product, promotion, place, and
price that will both reduce costs and increase rewards.

The Social Market Planning System sugqgested by Kotler and Zaltman

is illustrated in Figure I1-9.
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In this system, the change agency receives information and
influences from the environment, sends plans and messages through
channels to audiences, and monitors results. Research is an integral
part of agency planning, as it is conducted to provide environment al
information and evaluate program effectiveness.

In applying marketing planning to social causes, Kotler and
Zaltman (1972) acknowledge its differences from business marketing.
Social marketing deals with core beliefs, not superficial preferences
and opinions. Social marketing has a more difficult task in gaining
the acceptance or adoption of products and/or intangible concepts.
Social marketing has to work with less definite channel systems.
Social marketing may be resented and resisted. It may even be charged
with being "manipulative” and with causing increased "promotional
noise." Lastly, it may be seen as disfunctional because it is felt to
"increase the costs of promoting social causes beyond the point of net
gain either to the specific cause or the society as a whole" (p. 566).

In spite of the disfunctional aspects outlined, social marketing
is presented as an approach which can link the behavioral scientist's
knowledge of human behavior to relevant social issues. It is seen by
this author as a framework for effective planning in relation to
"marketing energy conservation," an intangible concept with tangible

benefits for society.
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Innovation Diffusion

Innovation is a sociological and psychological phenomenon which
involves both social and technical items--an idea or practice. For
years the diffusion of innovation has been recognized as one of the
major mechanisms of social and technical change. Katz et al., (1959)
define the process of diffusion as follows:

the (1) acceptance, (2) over time, (3) of some specific item--

an idea or practice, (4) by individuals, groups or other

adopting units, linked to (5) specific channels of commun-

jcation, (6) to a social structure, and (7) to a given

system of values, or culture (p. 93).

Diffusion research has evolved almost independently in several
traditions: sociology, anthropology, rural sociology, mass communica-
tion, and education with each emphasizing different variables and
different approaches. The Katz et al. (1959) definition, however,
presents elements which form an "accounting scheme" for understanding
diffusion. Research studies have stressed different elements and few,

if any, have examined all of the components (Katz et al., 1959).

Acceptance and time-of-acceptance studies have looked at

"first-use," "trial," "adoption," "sustained use," "ever use," "rate of
acceptance," and "form-meaning-function," i.e., level of acceptance.
Such guestions as "Does function travel with form?" should be sugages-
tive of hypotheses. It has been suggested that

"inner" changes precede "outer" changes in the sense that

the diffusion of an idea precedes the diffusion of the

tangible manifestation of that idea or, in other words, that

there is a "material lag" rather than a "cultural lag" in the
transfer of items across societal boundaries (Katz et al., 1963).
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Therefore, research should possibly pay attention to the relationship
between the two rather than only study "mere diffusion."

Diffusion does not occur instantly. Hence, time is a primary
element in the process. Recall, records, and reference have been used
to collect data to establish characteristics common to early-adopting
individuals. Dodd (1955), for example, suggested that there will be a
similarity in diffusion curves for similar innovations (Katz et al.,
1963).

Is it possible to ascertain whether the meaning of a specific item

for one individual is the same as it is for another? What dimensions
of an item are relevant? Barnett and others have considered material
vs. non-material items and suggested that natural items are more
readily accepted because

(1) they are more readily communicated

(2) their utility is more readily demonstrable

(3) typically, they are perceived as having fewer ramifications

in other spheres of personal and social life. (Katz et al.,
p. 101)

Menzel (1960), subsequently, classified medical innovations in
terms of their "1) communicability, 2) risk, and 3) persuasivéness,
hypothesizing that early adopters of each item would have certain
characteristics" (p. 704). Both approaches suggest direction(s) which
might be researched in relation to energy conservation and energy

conserving innovations.
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Innovations may be adopted by individuals and/or groups. Market-

ing, sociology and rural sociology have primarily considered adoption
of items by individuals. Group-oriented innovations, however, need to

be considered since "the adopting unit functions as a variable to

facilitate or block the flow of acceptance of innovation" (Katz et al.,
1963, p. 102). In addition, knowing the right adopting unit towards
which to direct promotion campaigns can facilitate acceptance of the
item--as when residential energy conservation campaigns aim at, say,
the wife, but the culture "prescribes"” agreement by the husband, or the
conservation process requires the cooperation of the family.
Information and influence concerning an innovation are transmitted
via mass communications and interpersonal relations. Both need to be

included when considering the channels of diffusion Katz et al. (1963)

called for

a wedding of studies of the channels of decision-making
and the social-structure approach to the study of
diffusion so that influence and innovation can be traced
as to how they make their way into a social structure
from "outside" as they diffuse through the networks of
communication "inside" (p. 104).

The social structure functions in several ways in relation to dif-

fusion., First, to set the boundaries, second to delineate the major
channels of person-to-person communication, third, to determine
characteristic patterns of interaction dependent upon status roles.
Research has examined social relations across and within boundaries.
Studies reported by Katz et al (1963) illustrate that various ideas

about innovation acceptance and boundaries have evolved.



105
Social-structural factors also have been used to classify
"individuals" and, although factors such as age and education have been
related to the prediction of innovation acceptance, surprises do occur.
For example, older or less educated persons have been shown to be more
likely to accept certain items (Katz et al., 1963).

Cultural dimensions which should be considered include: (1)

"functional fit," the compatibility between the culture or personality
and the characteristics of the proposed innovation; (2) "a general
orientation toward innovation," i.e., ethnic attitudes and early/late
adopters, adopters/non-adopters relative to sacred-secular, scientific-
traditional, cosmopolitan-local orientations (Katz et al., 1963).
Earlier research studies have identified and investigated several
elements to be considered in understanding innovation diffusion. Now,
as society is faced with diffusing both social and technical innovation
in answer to the energy problem(s), the implications for an interdis-

ciplinary approach to innovation diffusion should be recognized.

Evaluation

Evaluation has become critical to the success of programs.
Empirical evaluation and rational analysis can be signficant inputs in
the decision-making process. Those sentiments which were held by John
Evans (Assistant Commissioner for Planning and Evaluation of U.S.
O0ffice of Education) in 1969 1ed him to comment on the future of
evaluation research. At that time he stressed that decisions were made

in the absence of information. Accordingly, timely and relevant
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evaluation studies in the real world, though not methodologically
perfect, should improve decisions. He saw the task as one of bringing
the best possible information to the decision- making point. Social
science research and evaluation techniques can be applied to making
evaluation an integral part of the program management process. It must
be realized, however, that objective empirical evaluations that are
relevant to applied social action settings, and not based only on
theoretical and discipline oriented research, are required (Evans,
1969).

During the 1970's evaluation research has evolved to the point
where it 1is recognized as "any scientifically based activity undertaken
to assess the operation and impact of public policies and the action
programs introduced to implement these policies (Bernstein and Freeman
1975). Nunnally (1975) stressed that evaluation research was inti-
mately related to the study of change. Rossi (1977) emphasized that
evaluation research differs from other judgements of public policy and
programs in that it draws upon the research technigues of the social
sciences and attempts to contribute a rational component to the policy-
making process. Evaluation studies can provide empirical evidence of a
program's utility, relative effectiveness, and cost-benefit. Recogni-
tion of possible contributions that can be realized plus the policy-
maker's understanding of the activity, however, have been retarded by
several obstacles. These have included: the "problem of the
problem"--competing claims on commercial resources--since applied

research is "difficult to conduct at a high level of technical
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proficiency" (p. 6); also, findings are often ambiguous; and it is
necessary to have designed research that is capable of answering
questions asked by policy-makers.

Evaluation research is seen by this author as an essential part of
the social change management process related to the promotion of energy
conservation and the idea of an energy conservation ethic. To overcome
the obstacles which impinge upon evaluation and to do evaluation
research relevant to energy conservation programs several features and
concepts need to be considered as a precursor to planning and
conducting a study.

Most studies originate with the question: "Does the program work?"
To answer that question requires determining at which of numerous
levels the evaluation may take place. It can range from simple moni-
torfng and accounting to a study of the delivery process, or to an
assessment of the proagram's outcome, since effective evaluation is
dependent upon clearly stated goals and the criteria for the program's
success.

A1l research, of course, demands precise definition and

operationalization. "One distinctive feature of evaluation

research is that this precision, in most cases, cannot be

supplied by the researcher;" rather, it must be supplied by

the policy-makers themselves (Rossi, 1977, p. 8).

The second distinctive feature to consider is that evaluation
research takes place in the "action setting" (Weiss, 1972). This fea-
ture 1imits the researchers freedom to decide how to perform the

research, how to design the study, and what variables to consider.

", . .the dependent and independent variables of evaluation research
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are determined by the policy-makers and the problem being addressed,
not by the researcher" (Rossi et al., 1979, p. 8). The researcher,
however, is responsible for anticipating unknown or obscure results and
should be able to recognize secondary effects and unintended
consequences. Such action settings also curtail the researcher's
control over sample selection and variables to be studied. In
addition, the research report on such a setting will be directed to a
different audience. Its form and style must be understood by policy
makers and their staffs; statistical significance and substantive
significance need to be distinguished. Finally, the time frame is
usually more restricted and rigid than that for basic research. Rossi
et al. (1979) summarizes differences between "action setting" and basic
research by saying the differences may be found in: (1) how research
problems are defined, (2) how variables are chosen, (3) how hypotheses
are formulated, (4) of what consequence are errors of inference, and
(5) how results should be reported. But, he states, no differences
usually exist in the logic, methods, and techniques employed.

Rossi (1977) presented the argument that the major problems of
evaluation research are vague goals, strong promises, and weak effects.
That combination, he feels, requires robust methodology and powerful
designs. "The decision requirements often mean that the research must
be developed as part of the implementation plan for the program itself"
(Rossi et al., 1979, p. 10). The most powerful designs, including
randomized experiments and careful before-and-after studies, should be

utilized.
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Opportunities to conduct randomized controlled field experiments
have been confined to specialized types of treatments or programs. The
vast bulk of evaluation has utilized quasi-experimental designs and
cross-sectional studies (Rossi et al., 1979).

The design issue centers around the problem of discerning

the effects of a policy that are “"net" of other possible

causes of such effects . . . an energy conservation

campaign may appear to succeed because an exceptionally

mild winter made it possible to use less fuel in heating

homes and offices. It is the exceptional ability of the

randomized controlled experiment to rule out competing

explanations of effects that makes it so attractive as a

research design (Rossi, 1977, p. 14).

Based upon the well-established laws of probability the randomized
assignment determines that the control and experimental group differ
initially only through the operation of change factors. Differences
noted after treatment then can reflect two possible factors: chance
factors or the effects of the treatment. "If the first can be ruled
out through statistical inference, then the effect remains the only
plausible explanation of the difference" (p. 14).

In the extensive literature which now exists documenting the
rationale, strengths, and desirability for experimental field
evaluation, practical problems in executing such research are described
(see Anderson 1976; Cook and Campbell 1975). Problems encountered
include (1) attrition, (2) maintaining uncontaminated controls, (3)
political or ethical conditions that limit the study's application or
prevent it entirely, and (4) high costs. Experience indicates that

field experimentation is not without technical problems, and rarely can

it be conducted on such a scale as to allow confident generalization.
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Plus (1) there may not be adequate time to allow a well-conducted
experiment and (2) there is the possibility that the treatment
administered may be more than that which was intended for the
experimental group (Rossi and Wright 1977). Even recognizing these
problems the investigator is encouraged to use the experimental design
model. Rutman (1977) states: "In those situations where it is both
administratively feasible and relevant to the type of information
desired, the model of a controlled experiment represents the ideal
design for evaluative studies" (p. 35). Whereas the model safeguards
against threats to internal validity, it should be noted that it may
decrease external validity. But as the main concern is to establish
causal relationship, internal validity is given priority over external
validity. That does not mean external validity is ignored. Rather,
the researcher can increase external validity by conducting the
experiment in a natural setting and under natural conditions, to which
the results will be generalized, and by including replications at
different times with different people across settings.

With the advent of evaluation for accountability purposes, most
programs are evaluated. But there is "evaluation" and there is
"evaluation.” Rutman (1977) even stresses that sometimes it would be
more appropriate not to evaluate a program. He sees the evaluator
having the responsibility of determining whether or not a program is
evaluable, what type of evaluation is required and at what point in the
life-time of the program any type of evaluation is appropriate.

Because evaluation is seen as a basis for program development, policy
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making, budget submissions and management, not just as a process to
determine the program's "success," Rutman (1977) suggests that
evaluation should be conducted at three stages. At the precondition
or first stage, program goals and/or effects, and causal
assumptions--components of the program--should be assessed to determine
whether or not evaluation would be premature. This “"evaluability
assessment” can provide direction for the second possible stage at
which evaluation could occur, i.e., "formative research.” Formative
research can both verify the components of the program components which
can be evaluated and identify other concerns basic to acquiring a
clearer understanding of the program and its effects. The emphasis is
on discovery, a forerunner to the "effectiveness evaluation” stage.

The effectiveness stage then aims to verify the program through
measuring its effects (Rutman, 1977).

Formative evaluation can be used, according to Rutman, to identify
both intended and unintended side effects, to identify negative
effects, and to provide insight into characteristics of the population
in question. In addition to establishing whether or not the program
meets the preconditions of evaluability, he maintains that formative
evaluation can be used to increase a program's evaluability. Through
collecting data on program personnel, organizational structure, and
climate, policy, and the context within which a program operates, fac-
tors can be identified which influence the program's operation and
effects. This knowledge then can be used by program managers as a

basis for various methods of implementation. Thus, formative evaluation
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should be viewed as a preparatory stage for effectiveness evaluation
(Rutman 1977).

Using the three stage approach defined by Rutman (1977): (1)
evaluatory assessment, 2) formative evaluation, and 3) effectiveness
evaluation--or summative as it is labeled by some (Edwards et al.,
1975)--a researcher has options for integrating evaluation into the
social change management process. Formative evaluation is most similar
to the "feedback" depicted in the model introduced in Figure II.8, p.
95. It would provide ongoing evaluation but there would be times in
the 1ife cycle of a social change program in which either of the other
two stages would be an abpropriate form of evaluation. Thus, the logic
of the three stage approach is seen as a model which should be

considered seriously by program evaluators.
Human Residential Space Transaction

A General Perspective

The necessity to combine environmental, technological, and social-
psychological dimensions in household energy research has been identi-
fied (Keith 1977, Warkov 1978, Roske 1975, Socolow 1975). To accom-
plish a unification of these relevant factors and concepts, which are
dispersed through multidisciplines, requires an organizational frame-
work within which to search, identify, relate, delete, and evolve
related concepts and theories. Such a framework was introduced by

Roske (1975) when she sought first, to "identify factors relevant to
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understanding human transaction with residential space" (p. 1) and
second "to develop a matrix based on relationship categories. . .,"
which "allowed comparisons to be made of factors derived at different
times, through different methods within different disciplines" (p. 3).

The matrix developed by Roske (1975), Table II-7, provided an
organization model for reviewing the multidisciplinary literature
related to human residential transaction and highlighted specific
concepts and categories which should be considered in relationship to
energy conservation and possible human residential space transactions.
Roske's matrix and an explanation of its utility to this study follows.

This overview of categories presented on p. 114 acknowledges
prevailing themes which are relevant to human space transaction in
general and illustrates the fallacy of attempting to study residential
eneray conservation as an independent phenomenon. Topic areas
identified within the residential space transaction area which should
be considered when proceeding with any energy related study include:

e general trends - cultural acceptance, availability, production

methods

e spatial relationships - spatial innovations, functional

architecture, space needs, use, distribution, and standards

o evolving types of residential space - solar communities,

demonstration projects

e societal concerns - housing problems, family needs, production

location, quality and need for change seen as parts of larger

social issues
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MATRIX OF HUMAN RESIDENTIAL SPACE TRANSACTION THEORY AND RESEARCH

Source: Roske, M. "Analysis and Organization of Human Residential
Space Transaction Theory and Research As a Foundation for

Education." Dissertation, University of Oregon, 1975
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current issues - implications of residential space patterns,
the use of energy and resources, and the chanaing role of women
values - defined, implied, related to types of residential
space and components
fundamental processes - perception, coanition, and behavior
theory - specialists in such disciplines as environmental
psycholoay, social sciences and architecture are reaching
beyond discipline boundaries and can contribute to solving a
complex problem such as energy conservation
environmental psychology - it has contributed to the under-
standing of the human transaction with space--including
residential space, as well as affective components, modes of
analysis, models of environment and’behavior, environment, and
design
interdisciplinary approaches - sociologists, planners,
geographers and anthropologists have contributed to such
concepts as user evaluation, spatial concepts, cultural
variation, human requirements, man-environment relations,
environmental congruence, and social indicators
desianers of the future - members of the desian professions who
are promoting concepts and practices which are viable means for
energy-efficient residential structures, as well as those
addressing environmental and social chanae
research - methodologies, theoretical concepts, and multidimen-
sional perspective related to the problem, in this case, energy

conservation.
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Factors and concepts included in the preceedina Categories can be
united by such themes as those specified in the Relationship Categories
of the matrix: aesthetics; crowding/density; human needs in residential
space; individuals, families and housing choice; interdependence of
residential space on other systems; residential space experience; sub-
urbanization; what we do not know; and what we have not accomplished.

Aesthetic response to residential attributes has only been dealt
with to a minimal degree (Roske 1975) and is relevant to the acceptance
of residential energy conservation innovation (Watson 1979). Crowding/
density concepts are relevant to zoning for "sun rights" and exterior

and interior space planning. In addition to crowding/density concepts,

human needs--those viewed as basic space needs, needs for harmonious
family 1ife, the needs for physical and mental health, or the needs for
fulfillment--are mportant and underlying concepts pervading all

subject categories illustrated in the matrix. Individuals, families,

and housing choise are involved in the selection of housing forms,

house type and house components as well as man-environment relation-

ships. The concept of residential space's interdependency on other

systems provides a basis for examining the interconnectedness of the
many variables which should be considered in human residential space

theory and research. The concept of residential space experience5

provides a focus by which to contribute further to the theory base. It

Sresidential space experience - the impact of facilities on
users, managers, etc., physically, socially, and economically.
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has been a concern of interior designers, architects, environmental
psychologists, and environmental design researchers (Roske, 1975).

Suburbanization, on the other hand, is a relatively small but important

category which will need to be addressed more extensively in light of
rising energy costs and the time/distance relationship of house form to

working women. What we do not know and what we have not accomplished

are convenient categories by which to assess large gquestions, such as
"How to meet national energy needs?"--questions that have caused
concern to theorists and researchers, but that have by no means been
completely answered. Many topics have been identified as goals to be
accomplished and knowledge has been gained without attaining these
goals. "Prefabrication, public housing, national housing goals,
housing production, and energy conservation are a few examples" (Roske,
1975, p. 35).

Roske (1977) suggests that implementation and utilization of her
Matrix of Human Residential Space Transaction Theory and Research has
the advantage of allowing new theory and research to be added to the
framework through expanding the subject sections as knowledge expands
and becomes specialized. Research and theory can evolve "out of a very
small cluster of concepts. . .any number of single starting points can
be combined; any number of relationship categories can be used; and any
number of subject sections can be included" (p. 38). Hence, the matrix
was seen, by this author, to be an open system through which to gain
direction for studying the environmental, technological, and social-
psychological dimensions of residential energy conservation, a human

space transaction,
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Considering the literature with regard to Roske's matrix
categories, one is able to identify five specific content areas as
having relevance to developing an evaluative tool to measure consumer
acceptance of residential energy conserving innovation. Research and
theory content have been reviewed in the areas of (1) architectural
perception, (2) architectural meaning, (3) architectural simulation,
(4) semantic differential as an architectural scale, and (5)
architectural innovation and energy conservation. Concepts from those
areas which provided the foundation upon which to develop the
evaluation instrument presented in Chapter IV are described in

subsequent sections of this chapter.

Architectural Perception

Hesselaren (1971) stated that "How we experience, through our
various senses, the man-made environment which we have created for our-
selves is a problem of 'architectural perception'." His contributions
to architectural perception include such thoughts as:

e It is necessary to understand that while external physical
events can always be described in terms of the dimensions of
length, mass and time, perceptual experiences can never be
described using these dimensions.

o A perceptual experience is never evoked by a single physical
event in itself,. . .but always by this event within the

context of the total contextual field.
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e It is therefore seldom, or never, possible to draw conclusions
about the attributes of perceptions from the properties of
single stimuli.
o A number of simple sensations associate with each other to form
a more complex "basic concept" (light, form, color, sound, and
other sensations, as well as memory and expectation play a
large part) (Hesselgren, 1971, p. vii).
Hesselgren (1971) approaches architectural perception as applied
perception psychology, and maintains that the two most important
features of the perceptual process are (1) a clear distinction between

the external physical stimulus and the mental perception and (2) that a

distinct structure or pattern can be detected within the process.
There are "inter-subjective phenomena and the perceptual process is
structured accordingly" (p. 8). Figure II-10 illustrates, from
Hesselgren's point of view, the inter-subjective phenomena in
perceptual processes, as they relate to architectural theory.

Sensations do exist and are needed. The challenge is to create
architectural structures that do not exceed the limits of optimal
complexity or which are not over-monotonous. (If, in fact, what is
"optimal" can be determined.)

Hesselaren (1971) suggests that these basic perceptions, without
their contextual meanings being taken into account, "are usually
evaluated aesthetically--either positively or negatively" (p. 12). The
subject's reaction to a perception may be either silent evaluation
and/or overt behavior. Figure II1-10 provides a graphic representation
of the evaluations which can be included in the silent processes of

perception.
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b. Architectural Evaluations

Autonomous aesthetical evaluations @ Emotional evaluations
[

Formal aesthetical evaluations

Neqative evaluations
(disturbing perceptions)

. . ®
Practical evaluations psychological
evaluations Positive evaluations

(stimulating perceptions)

Progressive attitude
{wish to be up to date)

Inclination for modernities

Social evaluations Aspiration for originality

Bound to conventions
(wish to be like others)

Figure II-10. Perceptual Processes and Architectural Evalu-
ations Pertinent to Architectural Perception.

Source: Hesselaren, S. Man's Perception of Man-Made Environment.
Stroodsburg, PA: Dowden, Hutchinson & Ross, Inc., 1975.
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In addition to the information ocained via perception, experience

contributes to the meaning attached to the information perceived from
any stimulus. Meaning and perception are therefore closely related

(Hesselaren, 1971).

Architectural Meaning

Hesselgren (1975) suagests that architectural meaning is added to
perception spontaneously but should be considered and evaluated for
itself. If architecture is to be comprehensible, he contends that the
user must perceive the same meaning in a form as the designer does.
Accordingly, the role and nature of meanina needs to be considered. He
has proceeded to do this under the heading architectural expression and
presents the idea that "meaning" may be related to perception in three
ways: (1) conventionally--implying conscious or unconscious agreement;
(2) associatively--according to the laws of association; and (3)
spontaneously--according to some natural relation.

Hershberger (1969) suggests that the meaning of the concept "mean-
ing" has various meanings for architects. It may be a "mental" phenom-
enon; it may be an object's function; it may be a necessary product of
a sign or symbol process. Its nature and characteristics when applied
to architecture arow out of an interest in many fields of study. Many
architects and philosophers have shared the notion "that meaning is a
'mental’ event; that it deals primarily with 'images,' 'ideas,'
‘concepts,' 'thoughts,' ‘'feelings,' etc." and this has provided the

basis for mentalistic theories (p. 18). Behavioral theories have

sought to promote meaning as an overt phenomenon which is observable

and as a hypothetical construct or intervening variable "which while
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existent is not central or crucial to the activities of behavioral

scientists" (p. 19). Another notion which supports disposition

theories is the one whereby the meaning of a stimulus: object, event,
sign, as a "disposition to respond" is considered. The meaning is not
observable but can be inferred from the response. Stimuli and

responses are also studied in support of mediational theories. The

model of meaning advanced by Osgood, Suci, and Tannenbaum is a
well-recoanized example within the mediational category. It is this
model which provided the basis for the "semantic differential"
technique incorporated into the evaluation instrument developed for the
ENERSENSE substudy.

Osgood et al. (1967) in support of their two-stage model in which
the semantic differential technique is grounded argued that:

Whenever some stimulus other than the significateb is

contiguous with the significate, it will acquire an increment

of association with some portion of total behavior elicited by

the significate as a representational mediation process.

process (a) being some fractional part of the total behavior

elicited by the significate and (b) producing responses which

would not occur without the previous continguity of

non-sianificate and sianificate pattern of stimulation (p. 5).

The following diagram, Figure II-11, and explanation illustrates

that araument:

S A > Rt

=

po—
-
-
-
————
- -
--
-
-

S > ym STl sm— > Rx

Figure II-11. Mediational Model

Source: 0Osgood, et al., The Measurement of Meaning, Chicago:
University of Il1linois Press, 1967.

5siqnificate--any stimulus which, in a given situation,
regularly and reliably produces a predictable pattern of behavior.
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.this stimulus-producing process (rm-sm) is representational
because it is part of the same behavior (Rt.) produced by the
significant itself (S)--thus the buzzer becomes a sign ([ S]) of
shock (S') rather than a sign of any of a multitude of other
things. It is mediational because the self-stimulation (Sm)
produced by making this short circuited reaction can now become
associated with a variety of instrumental acts (Rx) which "take
account of" the significate--the anxiety state generated by the
buzzer may serve as a cue for leaping, running, turning a rachet,
or some other response sequence which eliminates the signified
shock. (p. 6)

It was emphasized that meanings for primary "perceptual signs"

would not vary across individuals in the same culture but that meanings

of some signs would be effected by individual experiences. Hershberger

(1969) combined the "mentallistic" and "mediational" theories and

promoted the idea that for architectural purposes useful indices of

meaning may be derived from asking persons to indicate what they feel

or think about an object. His model of meaning does not assume that

meaning is only dependent upon external sign phenomena. The basic

model

is presented as follows:

The symbols within the parentheses are intended to encompass
"meaning" or the "representational mediation process."” The stimu-
Tus (So) is responded to (rm) in the sense that it, or that to
which it refers as a sign, is "represented" in the human organism.

. .We "see" the bu11d1ng, we "recognize" the sound of footsteps,
we “feel" the wind in our hair. We have an "image" of one kind or
another of some outside object or event, We do not internalize
the object or event. We do not internalize the objects or events
to which they refer as signs; we internalize only representations
of them. Those representaations, whether sensation, percept,
concept, or whatever, in turn serve as the mediated stimulus (Sm)
for a mediated response (Rm). . .the mediated response (Rm) might
consist of any number of changes in the human organism; either
"mental" or "physical". . .the mediated response (Rm) is not to
the object or event itself (So), but to our representations (RmSm)
of the object or event, In its turn, the mediated response (Rm)
may serve as a mediated stimulus (Sm) for a subsequent behavioral
(observable) response (Rp). That is, our thoughts or feelings
regarding our representation of an external object or event tend
to condition or predict our behavioral response (Rp) to the object
or event itself (So) (pp. 24-26).
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A person's experience, characterized by memories, purposes, and
values, influences responses to the environment causing him or her to
see what he or she wants or needs to see and then to filter out the
rest. "When this selective representation (rm) in its turn serves as
an internalized stimulus (rmsm) for our thoughts and feelings (Rm)
about a stimulus object or event, these thoughts and feelings are again
dependent upon experience" (Hershberger, 1969, p. 30).

Our overt responses are also conditioned by past experience,
either through internal responses as mediators or through conditioning.
Although individuals have different experiences, most people's
thoughts, feelings, and behavior toward objects are the result of
perceiving common salient characteristics in these objects, with the
result that they are very similar. Hence, "most people belonging to
the same social or cultural group will not vary too widely in the
alternative representations of behavior toward familiar objects and
events" (Hershberger, 1969, p. 31).

The model of meaning advanced by Hershberger (1969) is felt to
have two advantages over other formulations. First, the two-staage
model "corresponds more closely than do other models to the actual
relationships of meaning to external objects and events (including
signs); hence, it has descriptive value" (p. 35) and "Second, and more
importantly, it has exploratory value in that it indicates the
functional dependence of the second state of meaning on the first" (p.
35). Thus, the model provides a means through which to study user

reaction to designed forms. "Taken together the architect has a
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reasonable estimate of how people will behave in his buildings--not to

ment jon how they will feel" (p. 35).

Within the two broad categories of internalized stimulus and

internalized response exist several sub-categories of meaning. Presen-

tational and referential meaning make up the representational or objec-

tive phase of meaning created through internalized stimuli, while

affective, evaluational and prescriptive meanings comprise the response

or subjective phase (Hershberger, 1969).

Hershberger (1969) advanced these distinctions in meaning relative

to architectural theory and outlines them as follows:

presentational meaning - "with our representation we separate
the object from its context (field); perceive its shape, tex-
ture, color, etc., realize its status relative to us and other
objects; and categorize it according to known objects and
events" (p. 38).

referenti1al meaning - some forms act as signs or symbols of
other objects or events. (In architecture a form may be felt
to express the personality or attitudes of the architect.)
affective meaning - after our representation is formed, memor-
ies, purposes and values enter, and further internal responses
are evoked. Feelings and emotions result. This affective
meaning then "comes 1in response to a representation of a stimu-
lus object rather than as a result of the stimulus object
itself" (p. 39). It 1s also felt to be a learned response

which is influenced by training and experience. It is not
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strictly internalized and is reqularly accompanied by
observable physical or mental responses.

o evaluational meaning - following upon representations and
possibly in response to affective meaning, evaluational meaning
is related to our critical attitudes and ideas rather than to
only immediate feelings and emotions toward one object. Our
purposes and values are central to the process.

e prescriptive meaning - it is a "disposition to respond" and is
the result of having been affected by representations and by
evaluating the representations and their effect. Thus, in
allowing one to decide what to do, this type of meaning becomes
our purposes.

"Given our representation of a building, how»it affects us, our
evaluation of it, and our decision as to what should be done, we act."
(Hershbherger, 1969, p. 42). That act is our response to meaning. That
act, however, according to Hall (1969), may be interpreted by others as
"expressing" our meaning, personality, or character.

Within the framework of meaning which has been presented it is
possible to illustrate specific levels of architectural meaning.
Hershberger (1969) has provided a comprehensive overview of these
possibilities which are briefly summarized below. Those levels of
architectural meaning which may be identified include:

e recognition of form - the most basic level of architectural
meaning which first categorizes forms relative to other forms
and second categorizes forms by relating them to such aspects
as their size, organization, texture, spaciousness, etc.

Hence, forms are categorized at the descriptive and adjectival
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level. Architectural forms are seen as rough or smooth, large
or small, etc.; characteristics and qualities are attributed to
them. Perception of such characteristics, or attributes, is
af fected by experience and this then provides the basis for
communication between "form creators" and "form users."
recognition of status - this 1is based upon the relationship of
a form to the observer; it 1is dependent upon previous experi-
ence and is relative to the recognition of the form's use or
convention.
recognition of use - forms are signs or symbols of their use.
"In order to operate, to move about, to function in a building,
it is of primary importance that the greatest percentage of
spaces, forms and objects which we perceive in the building are
recognized in terms of use" (p. 47).
recognition of human function - in a house, interior spaces are
named according to function. 1In addition, the structure
functions to provide privacy and thereby is ahle to provide for
one of individuals' needs.
recognition of building - possibly more basic than "human
function" 1s the meaning indicated by building elements 1n
terms of their structural tasks or the environmental conditions
they maintain,
recognition of purpose - a non-verbal type of symbolism recog-
nition of a form's purpose indicates how it may be used to ful-
fill either a physiolngical or a psychological role, or to

indicate a social role or status.



129

e recognition of value - "Values can be expressed both relative
to the forms themselves, the use and purpose of the forms, and
independently of either" (p. 53). Social purposes which are
highly valued in a culture, as well as cultural values, are
often svmbolized through architectural forms.

The fact that these types of symbolism change much more
rapidly than functional symbolism does not make them any less
valid, "unessential" or "superficial;" it only indicates that
society and culture change far more rapidly than do man's physical
and psychic characteristics (p. 57).

e responsive meaning - levels of meaning which are turned inward:
(a) affective meaning which may come in response to a form
itself, or the use of a form. It may come in response to
presentational and or referential aspects of meaning; (b)
evaluative meaning which involves a reflective response, as our
representations are evaluated; and (c) prescriptive meaning
which involves recognizing the form, its use and its value and
"in light of all our representations, affects, and evaluations,
we decide what we will do" (p. 59).

e connotative meanina - in respect to functional objects it is
difficult to make the distinction between denotation and conno-
tation. However, in the case of architectural theory, connota-
tive meaning is attributedkto the qualities of the

architectural object that indicate its use for some activity of

man. Connotative meaning would then also include affective and
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evaluative meaning, as well as expressive meanings. Whereas
prescriptive meanina would seem to be a blend of both
denotative and connotative aspects, as it is a summation of all
other types of meaning and an antecedent of behavior.

Hershberaer (1969) emphasized that there is a great deal to be
learned from the connotative categories of meaning. To accomplish this
he suggested first, that we can study similarities in how groups of
people represent architectural objects; secondly, that we can study the
affects of buildings representations on observers; and thirdly, that
values, perceived qualities and emotional effects of building
representations may be determined through such study.

Such knowledge would, of course, provide the architect

with considerable insight as to what in architecture is

important to the people studied. It might also provide a

gg??er good indicator of potential behavior (Hershberger, 1969, p.

Thus, "meaning" is regarded as a dimension of architectural theory
which, if considered in detail, as Hesselgren (1971) suggested, is

something which can contribute to meeting user needs through desiagn and

consequently the acceptance of designed form by its users.

Architectural Scales

Experience has shown that problems do occur because the user does
not attribute the same meaning to an architectural form or space as the

architect had intended. It is acknowledged that there is (1) both
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representational and responsive meaning (affective, evaluative, or
prescriptive), with the latter being dependent upon the first, and (2)
that the potential to predict behavior is present if meaning is under-
stood (Hershberger 1974), the question remains, "How can user 'repre-
sentations' and 'responses' be measured?"

Sanoff (1974) reminded us that, with today's rapid development,
the designers of man's environment require more than intuition to be
involved in directing those changes. Several persons in the
environmental-behavioral-design disciplines have sought to improve upon
intuition by developing a technique that would permit the study of
architectural meaning through establishing dimensions of meaning rela-
tive to characteristic attributes of architectural forms. Vielhauer
(1965), Canter (1968), Hershberger (1969, 1970, 1974), Craik (1969),
Collins (1970), Seaton and Collins (1971), Hesselgren (1971, 1975),
Sanoff (1974) have used measurement scales built upon the semantic
differential technique as advanced by Osgood et al. (1957). That is,
they have employed bipolar adjective scales to establish the medi-
ational link between the architectural display (the significate) and
the sign used to represent it (the word descriptors). The scales are
presented as either a five, or seven-point continuum and for evaluation

purposes each scale is treated as an ordinal scale comprised of equal
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intervals between a positive and negative pole. The format described

is illustrated in Figure II-12.

(Concept to be ranked) )
+ -
éhéap (==) (==) (==) (--) (--) expensive

Figure II-12. Semantic Differential Scale Format

Osgood's technique makes it possible to obtain "a description of
the 'dimensions' of the emotions, preferences, etc. And if all sub-
jects have the same associations we might apparently begin to discuss
some kind of consensus" (Hesselgren 1975, p. 133). It has been felt
that, since the method could be used to explore abstract concepts, such
as words, that it might well be used to explore perceptions of archi-
tectural forms and that their dimensions of meaning could be determined
by "factor analysis." Canter (1969), however, in exploring the three
dimensions of meaning presented by Osgood (1957)--evaluation, potency,
and activity--found little evidence of their existence when applied to
architectural phenomena. But he did hypothesize that differences among
groups of people and modes of representation could occur in the
presence of specific dimensions that would change, relative to the
emphasis of the main dimensions. Dependent upon his research he
supported the development of measurement instruments based upon the
semantic differential technique.

Seaton and Collins (1971) cautioned that a semantic differential

applied to a stimulus object (building, etc.) might not yield
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information equivalent to that gained when a semantic differential is
applied to a stimulus concept (word-itself a sign). Hesselgren (1975)
considered the same possibility and reached the conclusion that
"semantic differential judgements, in combination with factor analysis,
can well be used to verify--or perhaps to deny or modify--the results
of an analysis based on introspection and phenomenological analysis"
(p. 134). He does not think, however, that they can be as varied and
detailed as the analysis done by 0Osgood which provides "detail factors
described as 'morally evaluative,' 'aesthetically evaluative,'
'socially evaluative,' and 'emotionally evaluative'" (p. 134). This
difference exists because Osgood is not measuring the "meaning" of
concepts, thus there is no sign of equality between the word and the
concept. Rather there is an emotional loading, common to the word and
the concept, which is the "something" being measured (Hesselgren 1975).

The semantic differential technique allows the intensity of
meaning to be indicated. This has enhanced the method's popularity for
the measurement of architectural meaning as well as for its use in
marketing studies. (Two areas which have sought to measure representa-
tional and responsive meaning.) In addition, the technique allows "N"
dimensions of a concept to be explored, as any number of scales can be
used to describe the concept to be measured, and it permits the
researcher to tailor the instrument to fit the research situation (Cox
1969, Kasmar 1970). Kasmar (1970) and Hershberger & Cass (1974),
however, stress the importance of appropriate descriptors: first, "to

identify those architectural dimensions which are 'central' and
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‘peripheral' determinants of the perception of architectural space" (p.
155) and the elements within those dimensions; second, to have relevant
and meaningful descriptors which can be used by various groups of
people.

Various scales have evolved for built environment studies.
Vielhauer (1965) initiated the quest for a Texicon of environmental
descriptors, then introduced thé concept of an Environmental Descriptor
Scale (EDS), and finally developed an initial list of appropriate
adjective pairs. Craik (1968) produced an Environmental Display
Adjective Checklist. Canter (1969), Hershberger (1969), and Collins
(1970) continued to advance the options of adjective pairs. Sanoff
(1974) advanced his DAS (Descriptive Attribute Scale), which also was
conceptualized around the semantic differential technique.

Thus, it can be seen that during the past decade there have been
several contributions toward the measurement of meaning in the built
environment based upon the semantic differential technique and factor
analysis. Further study, however, is required as there has been only a
minimal degree of similarity among the studies. |

Of the literature reviewed, the studies conducted by Hershberger
since 1969, would appear to give direction to any future research. The
examples set by Hershberger having been duly perceived the INOVAC
instrument in the present study was conceived in an attempt to make a
meaningful contribution toward improving preconstruction predictive
ability and post desiagn evaluation by (1) studying the environmental
comprehension of a specific lay group, (2) attempting to develop a
comprehensive set of semantic scales applicable to innovation in

interior designed environments, (3) analyzing the validity of the set



135
of scales, and (4) considering problems relative to the selection of
media to represent the architectural environment to be used in

conjunction with an architectural scale.

Visual Simulation

Small-scale representations of architectural forms, visual simula-
tion, are the very essence of architectural practice {Seaton and
Collins, 1971). Graphic or physical simulation is used regularly to
determine the degree of match between the architect's design concept
and the client's perception of the design's attribute. Even though
simulation has been used extensively, the issues of reliability and
validity are complex and have not been thoroughly examined (Seaton and
Collins, 1971; Foruzani, 1977).

Foruzani (1977) states that "a simulator needs to establish the
reliability and validity of his simulation technigue before he can
infer the behavior of the real from the simulated" (p. 2). His study,
"An Investigation of Slide Projected Image in Panoramic Visual
Simulation of Architectural Space," presents an extensive overview of
recent simulation studies, compares the judgements of various media,
and indicates that as yet there is no consensus as to which media--
slides, photographs, 1line drawings, models, etc.--provide a "best"
simulation method.

In his discussion of environmental simulation, Foruzani (1977)
highlights several concepts which should be considered in developing a

simulation testing tool if a more reliable testing operation is to
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occur. He commenced his discussion by saying, "A simulation repre-
sents, in addition to the structural characteristics, the functional
and dynamic aspects of the system over time" (p. 71); and continued by
quoting Roser (1969) who said:

Simulators, therefore, must try not only to build a model

of system structure, but also to incorporate system processes.

In doing so, they abstract, simplify, and aggregate, in order

to introduce into the model more clarity than exists in the

referent system.

Thiel (1970) recommended that researchers ask five questions in
attempting to identify the primary forces and components which
constitute a simulation:

1. Who is involved in simulation? (i.e., designer, user, manager)

2. What is simulated? (i.e., environment, response)

Why is it simulated? (i.e., pretesting, pedagogy, prognosis)

S W
» .

When is it simulated? (temporal order of each step of
operation)
5. How is it simulated? (mode, fidelity) (Foruzani, 1977, p. 72).
Those questions establish five categories which can be considered
1) Human Component, 2) Phenomenological Aspects (environmental
descriptions), 3) Purpose, 4) Temporal Order, and 5) Mode and Fidelity.

The human component category involves the various groups whose

individual characteristics and participatory patterns influence the
design outcome. The differences between designers, implementors, and

users, need to be recognized and considered. While phenomenological

aspects provide a comprehensive framework within which they operate,
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the reality of the situation can only be simulated if temporal,
spatial, experiential and sequential components are considered and/or
incorporated into the simulation. The third component of simulation,

its purpose or goal, is instrumental in determining the format which

should be followed. Simulation can be used (1) as a teaching device;
(2) as a means of studying perceptual response to single or combined
stimulus dimensions; (3) as a method of prognosticating future change;
and (4) as a technique to pretest the degree of match between intended
and actual systems performance. Indeed recent modeling research by
Delong supports the utility of all four of the above.

The four levels of problem solving included in each stage of
design development’ include: (1) generation, (2) evaluation, (3)
selection, and (4) elaboration. The level of problem solving at each
stage can be facilitated by the appropriate mode of simulation, i.e.,
at the two initial stages two dimensional graphic simulation may be

adequate. Hence, attention should be given to the temporal order cate-

gory of simulation. Finally, the mode and fidelity of simulation is

contingent upon recognizing the temporal order of the design develop-
ment. The problem has been described as one of selecting the most
relevant variables, not all possible variables, to constitute an

abstraction of reality. It may vary from being very abstract to

7design development - progresses in stages from highly schematic
and conceptual alternatives through refinement and elaboration until a
desirable, detailed solution is obtained.
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looking like the real world, i.e., iconic simulation which "looks 1ike"

the subject of inquiry as in photographs; analogial simulation which

transforms one set of properties for another as in structural plans; or

symbolic simulation which represents characteristics and

interrelationships through symbols as in mathematical formulas
(Foruzani, 1977).

The components advanced by Foruzani (1977) have provided a basis
upon which to develop the simulations of innovations included in the
present study. Each component could, in itself, be an area for
research, and, even though not researched individually, each has evoked
an awareness of the complexities of simulation that have influenced the
planning of the simulation operation and, consequently, should have
resulted in its being a more reliable simulation of the real world.

" This in turn should enhance the potential of the study to make

inferences about the real from the simulated.

Architectural Innovation and Energy Conservation

The process of innovation is crucial to any proposal for
energy conserving building design. Attempts to introduce new
building products and construction processes may fail if they
cannot be easily integrated into conventional practice. New
concepts or methods of architecture and engineering may fail if
design professionals do not take them up. Even the most agreeable
innovations may fail to the extent that they do not take into
account established consumer preferences, financing methods, or
building codes and standards. . . .Energy-conserving building
technology thus presents a classic problem for innovation planning
(Watson, 1979, p. 278).



Innovations as summarized in Figure II-13 are required in the

institutional parameters

CONVENTIONAL BUTLDING

Figure II-13. Comparison of Conventional Buildings and Minimum

it

of the building industry.

MINIMUH ENERGY BUILDING

I. LAND-USE PLANNING
a. Detatched
b. Low-risé Attacned
c. High-rise Detached
d. Mega-structure

IT. ENEPGY [MNFRASTRUCTURE
3. Unitized/Building
5. Decentralized/Sector
¢. Centralized/Reqional
d. Hational/international

[IT. CONSTRUCTION METHOD
a. Self-help

5. Coventional
c. Adaptive Re-use
d. Factory/Madular

IV.  FINANCING METHOD
Private Individual
Private Sector
Subsidized
Public/Utility

(2] o W
. . .

(38

Energy Building in Terms of Institutional Parameters

Source: Watson, D. Energy Conservation Through Building Design.

New York: McGraw H111 Book Company, 1979.
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Watson (1979) suggests that the ladder of innovation, Figure
I11-14, is already in place but will require that the designer play a
more active coordinating role in selecting between planning, design,

and construction alternatives already in the marketplace.

- FRODUCTION/MARKETING
1. Jolume Production

b. Nermonstration
¢. Tooling/Packaging
d. Financing

—%— DESIGN PRACTICE

a. Image Acceptance

b. - Design Xnowledge

€. Architectural Constraints

=% ENERGY COST ANALYSIS
a. Life-Cvcle Cost
b. Net fnergy Estimate

PROTOTYPE TESTING
-K—a. User Testing
b. Full-Scale Test
¢. llodel Experiment

-—‘;—TECHNICAL RESEARCH
a. Experiment Development
b, Conceptual Development

Figure II-14. The Ladder of Innovation

Source: Watson, D. Energy Conservation Through Building Design.
New York: McGraw Hi11 Book Company, 1979.

In acknowledging that innovation is 1ikely to encounter
constraints in the area of design practice, "due to established archi-
tectural practices, or the unfamiliarity with the concept, or lack of

consumer acceptance of the resulting building design" (p. 288), Watson
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(1979) proposed several mechanisms to overcome Design Practice

Barriers. These are summarized in Figure II-15.
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Figure II-15. Proposed Innovation Mechanisms to Improve Energy
Conservation Design Practice

Source: Watson, D. Energy Conservation Through Building Design.
New York: McGraw H1TT Book Company, 1979.

Watson (1979) points out that new design concepts can be consider-
ed a liability as a resaleable product; or conversely, a concept promo-
ted for energy conservation may have market acceptance disportionate to

its real energy effectiveness. Consequently, he supports the idea that
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market research and advocacy programs at the local marketing and
financing institutions should be encouraged (Watson 1979).

But overcoming design practice barriers alone is not possibTe, nor
is it sufficient. Watson (1979) echoes others in saying that "the
innovation effort must address the land use and financing conventions,
energy infrastructure, and construction methods that predetermine the
design solution, particularly as to its net energy effectiveness" (p.
293).

Stein and Serber (1976), Marshall and Ruegg (1977), and Spielvagel
(1979) illustrate financial and planning innovations. Their findings
support the idea that 1ife cycle costing is important, but illustrate
that, given a "lowest first-cost" market mentality, mechanisms to
encourage a future planning perspective for ultimate savings in capital
are needed.(Watson 1979)

A better use of existing resources, including techniques of
recycling, renovation, and design of long-life buildings and products
is an example of how technical innovations can affect energy consump-
tion. Eccli (1976) in advancing the concept of "appropriate technol-
ogy," illustrated how technical innovation could improve environmental
and social conditions through grass-roots efforts which combined job
training with both sweat-equity efforts and modestly-scaled building
technology.

It has been argued that social change is completely dependent upon
advances in technology. Evidence against this argument has been pre-

sented earlier in the discussion on social change and its management.
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Watson (1979) stresses "that the technology already exists, as do the
required expertise, production capacity, and labor force, to put energy
conservation into effect. What is needed are programatic social and
economic incentives" (p. 297). He summarizes the relationship of
innovation concepts and energy conservation in building design in
Figure II-16. Several points are involved but Watson (1979) makes the
point that the challenge can be met if "a number of small efforts are

made simultaneously" (p. 298).
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Environmental Planning Perception Behavior and Assessment

In recent years a number of people have come to share the convic-
tion that it is essential to know more about people's environmental
perceptions and behavior in order to understand their environmental
decision-making. An interdisciplinary field of study has evolved that
"seeks to combine the insights of social and behavioral sciences with
the skills of the design and planning disciplines" (Saarinen 1976, p.
xi).

With the realization that energy is a finite resource has come the
realization that it is necessary to make sensitive adjustments to avoid
actions with severe adverse effects. "Whether considering the built
environment, the natural environment, or the social environment, it
seems clear that fundamental changes are likely to occur in people-
environment interacts" (p. 2). As people strive to conserve energy it
is essential that they examine the people-environment relationship.
Contributions to that examination can be made by environmental
psychology, environmental perception, man-environment relations,
environmental design, to list only a few. Many approaches have been
taken on a variety of topics in pursuit of understanding the people-
environment relationship. Now, faced with the problem of conserving
energy, the public should recognize that the potential for acquiring
solution(s) lies in delving into this interdisciplinary field of

study.
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Saarinen (1976) offered some definitions which are basic to
environmental planning:

e environment - conditions that affect and influence the growth
and development of organisms

e social environment - composed of other people

e natural environment - weather, climate, and other physical
processes of the earth

e behavioral environment - the portion of the environment that
elicits a behavioral response or toward which behavior is
directed

e social perception - the effects of social and cultural factors
on our cognitive structuring of our physical and social
environment, (Depends upon stimﬁlus, capabilities of sense
organs, past experiences, present attitude, and expectations;
usually inferred from behavior or other indirect sources).

e environmental behavior - overt and subjective responses to
environmental factors

e planning - the conscious organization of human activity to
serve human needs. To be effective, planning must consider not
only the physical environment but also the way people perceive
and utilize each segment of the environment. . . .Whatever the
scale, such planning requires great stress on the evaluation of
results and on the use of objective measures of success or

failure (pp. 6-8).
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The field of environmental planning has four major characteristics
(1) It has evolved during the past decade building upon older roots of
ideas and concepts which supported the focus upon environmental percep-
tion and behavior. (2) The methodology has been developing around the
tendency to abstract from total behavior in real-life situations, and
it turns to the potential afforded by the controlled field-experiment
or quasi-field experiments. (3) The search for planning applications
related to current environmental problems, e.g., resource management,
residential design and planning is also a characteristic. Throughout
such studies there has been a strong emphasis on providing information
beneficial to public policy decisions. (4) Lastly, the field is
interdisciplinary in nature and through the free flow of methods,
concepts, and measuring techniques across disciplinary lines, it may be
possible that it will be a unifying factor for the social and |
behavioral sciences. Possibly it will also provide links between the
planning and design professions, and the other sciences (Saarinen
1976).

It has been recognized that the communication process is fundamen-
tal to environmental planning. Downs (1976) offered a schema (Figure
II-17) to aid in understanding the process whereby "people are viewed
as decision makers. Their behavior being considered to be some
function of their image of the real world, and they are regarded as

complex information-processing systems" (Saarinen, 1976).
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System Receptors Information
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/

Figure II-17. Downs Conceptual Schema for Research Into
Geographic Space

Source: Downs, Roger M. Environmental Planning Perception
and Behavior by T. Saarinen, Boston: Houghton Mifflin
Company, 1976, p. 10.

As illustrated in Figure II-17, the reason people see the same
segment of the world differently is that the physiological "filters" of
our sense receptors and such psychological "filters" as language,
social class, personal values, need and culture screen incoming
information (Downs 1970).

Delong (1972) stated that:

It is through the communications process, internalized
relatively early in life, then that the organism establishes a way
of relating to both his physical and social environment. And the
specific manner in which he does so irretrievably marks him as a
member of a group, a group to whom his allegiances are
conservatively drawn, emotionally reinforced, and neurologically
guaranteed (p. 283). .
Thus, it can be seen that the premises offered by Delong and Down

reinforce the assumption that insight into the communication process is
elementary to understanding why it can be said that the environment is

not seen as it really is but rather as it is perceived to be. In
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addition, Delong's theory assists in explaining why people may be
resistant to change. It emphasizes that points of view will vary
across groups. Consequently, points of view need to be recognized and
dealt with to facilitate effective environmental planning and design
and to avoid a visual-semantic communications gap (Saarinen 1976).

Also essential to effective planning is the realization that the
environment is comprised of interlocking units, which vary in scale
from components in rooms to urban and even international settings. Each
is a system operating within the larger system and influencing behavior
accordingly.

An ecological approach provides an avenue by which to consider the
various factors within these systems and their relationships. For
example, at the people-machine level within the systems' hierarchy,
consideration must be given to both physical and psychological
dimensions because the level includes both human and nonhuman
components. Residential innovations such as window treatments designed
to conserve energy, as an example of this level, also affect other
levels in the system's hierarchy. Thus, their physical and
psycho/social impact, or lack of impact, should be considered in the
environmental planning and design measures conceived to promote energy
conservat ion,

Watson's (1977) endorsement of the principle of an ecosystem
approach in housing, an another level, is evident in his concept of
"ecodesign." Through ecodesign he suggests that houses can be planned

which will require minimal mechanical intervention and as a result will
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be more energy efficient. Through his building designs he illustrates
how to optimize on natural environmental factors and develop a
residence that is integrated into the total hierarchy of systems.

Saarinen (1976) suggested that plans and designs be considered
experiments. An extension of that sentiment would be to suggest that
planning be considered a cyclical entity in which one experiment
provides predesign planning for the next experiment. Continuing on
this theme, Studer (1970) called for evaluating planned environments to
assess whether or not they were congruent with the needs or goals of
the participants. Perin (1970) also called for the "congruent
environmental response.” Through evaluation of experiments we would be
better able to work with the world and its comp}exities. Saarinen
(1976) made the point that, "planning that fails to consider the
activities of the main participants in a particular segment of the
environment has been seen to create more problems than it solves" (p.
243) . Partial planning has not been uncommon. The reason often
suggested is that public and professional people involved in
environmental decision-making are too "parochial" in their
perspectives. Unfortunately, this parochialism appears to exist at all
environmental scales.

Ostrander (1974) describes the problem as "the visual-semant ic
communication gap" (p. 47) and contends that "the designer-architect
places considerable reliance upon visual modes of cognizing and commun-
icating, while the behavioral scientist turns to the semantic mode"

(p. 48). This theory of visual-semantic communication, based upon
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brain hemisphere dominance information, may well be extended to include
the user population and give direction to promotion and evaluation
processes. That is, the idea that "a picture is worth a thousand
words" should be taken seriously in conceptualizing environmental
design planning and evaluation methodology. Lynch (1960), Appleyard
(1969), Downs (1970), and Saa (1970) have made contributions toward
this end relative to the greater urban context while Vielhauer (1965),
Collins (1971), Hershberger (1974), and Hesselgren (1975) have advanced
the concept in relationship to buildings and their near environments.
The scales developed by these researchers in relationship to
architectural forms have resulted in there being a limited number of
guidelines for environmental planning and designing. Others are still
needed.

However, a variety of other methodological and empirical studies,
relative to environmental planning perception and behavior, has been
undertaken in recent years. The body of knowledge is evolving. Now
the "energy crisis" has provided a common cause around which to rally
and this author suggests that the contribution that the general body of
theories which have been evolving needs to be considered seriously. If
the interdisciplinary solution(s) which the "energy problem" demands
are to be found, the benefits of such interdisciplinary research,

communication and cooperation are mandatory.
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Summary

Seven major areas of literature have been reviewed. A close exam-
ination lends credence to the contention that energy conservation is an
interdisciplinary topic, and that the content areas reviewed have all
contributed to understanding the many environmental factors that should
be considered and related to residential energy conservation.

Through the investigation of activities related to energy conser-
vation the complexities of the energy problem have been identified.
Energy conservation was related to the phenomenon of social change and
the role of communications was considered in relationship to consumer
behavior and attitude change. Consumer behavior and its relationship
to residential space was considered through reviewing factors and
concepts contained in the body of knowledge collected under the heading
"human residential space transaction research and theory." Lastly, the
scope of human behavior and perception which might impinge upon energy
conservation in the total environment was investigated through an
examination of concepts and theories presented in the area of study
called environmental planning. Thus, an attempt was made to consider
the topic of energy conservation within the interrelated factors of the
total environment.

Many factors influence implementation of conservation practices.
Therefore, such a basis as that provided by the review of literature
was felt to be essential preparation for evaluating a residential

energy conservation program which was part of a plan to encourage
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social change. As a result many disciplines have either directly or
indirectly contributed to the ENERSENSE research study.

This review has served to reinforce the author's view that quality
of life is dependent upon the interdependence of the environment,
design, and the use of energy. Moreover, the study of energy, while
crossing boundaries, can also serve to connect previously untapped

resources, and these can assist in meeting technical and social needs.



CHAPTER III

RESEARCH STUDY
Scope of the ENERSENSE Study

ENERSENSE consisted of two phases. Phase I, a field-testing
exercise, involved the delivering of the multi-media program on enerqy
conservation in the home to residential consumers in 30 Tennessee
counties. This field-testing was accomplished through "in place"
networks: (1) the Agricultural Extension Service Home Economics Agent
system (AESHE), (2) the State's radio networks, and (3) the State's
television networks. It used six media treatments which had been
developed in 1977 for a "total communications effort®. All six
treatments were tested over a five-month period, along with an "agent
only" effort (Treatment 1 and Treatment 2). A further description of
Treatment 1 and Treatment 2 follows later in this chapter as does a
description of the segment of the study completed for dissertaion
research.

Phase II, an evaluation process, followed at the end of Phase I's
communications effort in an attempt to evaluate: (1) the impact of the
ENERGY CONSERVATION IN THE HOME multi-media proaram on the AESHE agents
and their female clientele, and (2) the performance of the delivery

systems, i.e., AESHE agents, radio, and television.
Target Population

The AESHE's female clientele served as the target population for

the ENERSENSE project because precedents had been set by Home Economics

153
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Extension Programs. The AESHE programs, in both Tennessee and other
states in the nation, have provided information and/or presentations on
topics of current concern to residential consumers. Home Demonstration
Clubs, special interest meetings, home visits, the press, radio, and
television have been used to expose those topics. Thus, the ENERSENSE
multi-media program was developed with this target population fn mind.
However, consideration was given to the consumer population who might
only be exposed to the program's energy conservation materials
developed for radio and television. The need to determine the impact
of the program and the effectiveness of the delivery systems was
recognized. For that reason a controlled field experiment utilizing
four evaluation strategies was designed to assess consumer, agent, and

media delivery aspects of the program.
Controlled Field Experiment

To measure the impact of the multi-media communications effort
under natural conditions, 30 of the 95 counties within the State of
Tennessee were selected for the controlled field experiment (CFX).
Selection was relative to the criteria outlined in the section,

Selection of Counties for Experimentation. The 30 counties were

randomly assigned to Comparison Groups A or B. Group A counties were
designated to receive any one or all of the campaign's six
media-treatments while Group B counties were formed into the control
group. To establish the net difference between the control and

treatment groups' responses to the treatment(s), four evaluation
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strategies were used. They were as follows: (1) Strategy I: Post-
test only mail survey using a questionnarie (Instrument I) sent to a
sample of 3200 consumers in 14 counties (Group A:Group B in a 60:40
ratio); (2) Strategy II: A post-test interview (Instrument II) of 100
consumers who had completed the questionnarie (Instrument I) (Group
A:Group B in a 50:50 ratio); (3) Strategy III: Pretest/Post-pretest/
Post-test, a checklist (Instrument III) administered to AESHE agents in
the 30 experimental counties; (4) Strategy IV: Media monitoring of the
multi-media program delivery via mass communications and agent system
as well as the delivery of other residential energy conservation
information and/or materials delivered through other sponsors during
the five month- experimental period.

The relationship of the six media treatments and four evaluation

strategies to the 30 experimental counties is presented in Table III-1.

Comparison Groups

Selection of Counties for Experimentation. Of the 95 counties

within the State of Tennessee, fourteen were identified as experimen-
tal. These fourteen counties had the potential for receiving all of
the six experimental treatments outlined in the section on Treatments,
because they had these characteristics: (a) "clean" TV reception or
(b) at least one radio station using the "Home and Garden Show" (a

radio program organized by AES for presentation on a regular basis).



TABLE III-1
RESEARCH DESIGN OUTLINE BY COUNTY
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Experimental
Counties

Treatment Evaluation
Received Strategy

Group Aq

Shelby
Roane
Loudon
Knox
Sevier
Hawk ins
Washington
Johnson

T1 T2 T3 I, II, III
T4 T5 T6 and IV

Group Bq

Chester
Henderson
Dickson
Williamson
Hamilton
Bradley

A1l Treatment I, II, III
Withheld and IV

Group A

Dyer

Carol
Lincoln
Giles
Franklin
Cannon
Cumberland
Greene

T1 T2 ITT and IV

Group Bo

Tipton
Weakley
Wilson
Mergs
Polk
Fentress
Trousdale
Jefferson

A1l Treatment IITI and IV
Withheld
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Using the convention that a "clean" TV reception county is one
that is within a TV-market's Area of Dominant Influence (ADI) and has
Class A reception from that market only (i.e., does not receive strong
signals from other TV markets) as a selection characteristic facilita-
ted the designation of experimental counties and Timited the number of
counties to fourteen. Limiting the experiment to "Home and Garden
Show" counties had the additional advantages of permitting (a) concen-
tration of effort to get broadcast stations to use the messages, and
(b) concentration of subsequent evaluation/measurement efforts and
resources into a smaller area, thus making the likelihood of measurable
effects greater.

The 14 counties fulfilling those conditions are listed below:

Comparison Group "A":

Memphis area: Shelby County
Knoxville area: Roane, Loudon, Knox and Sevier Counties
Tri-Cities area: Hawkins, Washington, and Johnson Counties

Comparison Group "B":

Jackson area: Chester and Henderson Counties
Nashville area: Dickson and Williamson Counties
Chattanooga area: Hamilton and Bradley Counties

Figure III-1 indicates the geographic location of all Group A and
B experimental counties.

Possible methods for assignment of counties to the two comparison

groups. The fourteen experimental counties are sub-units within the
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State's six television markets. Thus the experimental counties
comprise only six experimental units (areas). Several methods of
assigning the counties contained in the six experimental areas to two
comparison groups (A and B) are possible. The methods of assignment
recommended for consideration by Haskins (1978) are identified and
discussed below:

1. Subjective assignment to either Group A or Group B on the

grounds of geography, availability of high "cooperation,” population
size, or any other arounds, is indefensible scientifically and would
result in a biased pseudo-experiment with invalid data.

2. Matching of areas by common characteristics is also
indefensible, because of subjective biases inherent in the process.

3. Simple random sampling or simple randomization is a pure

procedure statistically, if the sampling frame is simple. However,
with a total population having a limited number of experimental units,
this pure probability method could accidently result in two widely
disparate comparison groups that could yield data, confounding the
communication effects.

4. Systematic randomization into two or more groups is equivalent

to interval sampling from a list (i.e., assignment on an ABABAB basis
with areas listed in some non-purposive sequence based on geographical
location or size or alphabet-name, etc.). This method has the same
drawback as simple random sampling--the possible chance separation into

two disparate groups which would confound the effects.
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5. Stratified systematic randomization is systematic randomiza-

tion on strata, which, in order to avoid confounding effects, have been
based on crucial characteristics in the two groups. To accomplish this
particular form of randomization experimental units (counties) are
ranked according to the crucial characteristic(s) assigned to each
comparison group.

This last procedure may create problems for the statistician but,
due to the identifiable characteristics of the limited number of
experimental units available, it was chosen as the most workable and
valid procedure for distinguishing treatment effects in the ENERSENSE
experiment.

"Broadcast circulation volume" (BCV) was selected as the most
crucial characteristic on which stratification could be determined.
"Broadcast circulation volume" is a quantity representing the estimated
maximum number of multi-media proaram broadcast minutes that a person
could be exposed to during the campaign. For example, a person in
Shelby County had the potential of receiving 464 broadcast minutes.
While a person in Dickson County could only receive 222 minutes.

"Broadcast circulation volume" as the crucial stratification
characteristic was employed with the following assumptions:

(1) The target audience is defined as AESHE clients.

(2) A client can attend only one broadcast station at a time,

whether radio or television.



(3)

(7)
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A client's station attention is largy confined, though not
limited to, stations located within her own county.
The average broadcast attention time per client is
approximately equal across counties.
A client's probability of listening to any one station is the
reciprocal of the total number of stations receivable (1/x).
The total amount of broadcast attention by a client, or the
probability that she will be attending to any station at any
specific time, is not affected by the number of stations
available.
A broadcast message is omnipresent within a county; there-
fore, if the receiver is present and in working order, there
is no physical limitaion on the number of clients who may
attend a particular broadcast message (contrary to print
media, which are somewhat limited by the physical numbers

circulated).

The estimated "broadcast circulation volume" was computed

individually for each experimental county, then the area BCV mean (over

all counties) was computed. This resulted in the following ranking of

areas by estimated BCV:

Broadcast
Rank Area Circ. Vol.2a Counties
(A) 1  Memphis 454 Shelby
(B) 2  Jackson 403 Chester, Henderson
(A) 3 Chattanooga 370 Bradley, Hamilton
(B) 4 Knoxville 356 Knox, Loudon, Roane, Sevier
(A) 5 Tri-Cities 283 Hawkins, Johnson, Washington
(B) 6 Nashville 222 Dickson, Williamson

a8 Circulation = maximum estimated number of broadcast minutes per
station (radio and television) for campaign messages; figure reported
is mean per county.
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Simple systematic randomization of the above rankings (ABABAB) would
result in a systematic circulation bias in favor of Group A containing
the off-numbered ranks.

Therefore, the AB-BA-AB randomization sequence determined by the
flipping of a coin was followed resulting in the following group
assignments:

Comparison Group A: Memphis, Knoxville, Tri-Cities areas

(Treatment)

Comparison Group B: Jackson, Chattanooga, Nashville areas

(Control)

Table III-2 shows characteristics of these two groups.

TABLE III-2
IDENTIFIABLE COUNTY CHARACTERISTICS FOR RANDOMIZATION TO COMPARISON
GROUP A OR B
Goup A Group B
Memph-Knox-Iricities | Jackson-Chatt-Nash
No. of Experimental Counties 8 6
County Broadcast Circulation (new) 23,665 332
Total Broadcast Circulation (Min.) A2 14,666
No. of TV stations 11 12
No. of H & G radio stations 12 7
No. of other radio stations 23 12
Total Broadcast stations 42 31
East West Geog. Placement Park - 1-5-6 2-3-4
Population Rank (area) 1-3-5 2-4-6
No. of AESHE clients 5,469 4,267
No. of AESHE client contacts 58,519 45,655
No. of AESHE agents 71/2 6
No. of clients/co. 684 711
No. of client contacts/county 7,315 7,609
No. of client contacts/agent 7,802 7,609
Rural Pop 262,500 133,800
RP/clients 3’3 188
RP/Tot. Brd. Stat. 570 4,316
County Names - Shelby, Roane, - Chester, Dickson,
Loudon, Knox, Henderson,
Sevier, Hawkins, Williamson,
Washington, Johnson | Hamilton, Bradley

See Appendix A for characteristics data
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The remaining sixteen counties in the experiment which did not
have sufficient BCV characteristics were designated for the experiment
by random selection from the State's five Agricultural Extension
Districts. The AESHE agents in these counties were assigned either
control or treatment status relative to whether or not they could or
wished to use the Agent Kit (Treatment 1 and Treatment 2) during the
experimental period or preferred to wait until after the experiment had
been completed. The researcher having recognized that this method of
designation does not have the scientific rigor that was present in the
selection of experimental counties for Group A; and Group Bj
designated the following counties to be the second set of counties in

comparison Groups A and B.

Comparison Group A, Comparison Group B
District (Treatment) (Control)
I Dyer, Carrol Counties Tipton, Weakley Counties
II Lincoln, Giles Counties Wilson County
III Franklin County Meigs, Polk Counties
Iv Cannon, Cumberland Counties Fentress, Trousdale Counties
v Greene County Jefferson County

Figure III-1 introduced on page 158 indicates the geographic

location of all A and B counties (A;, A>, By, B»).
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Treatments.

The ENERSENSE evaluation strategies were designed to determine the
maximum possible effect to be obtained with an all-out communications
campaign using "multi" media and three communication delivery systems.

The "total communication effect" possible for the ENERSENSE
project was confined to the following multi-media treatmentsl under
the control of the project directors:

Treatment I Agent -(AES Home Economics Agent) delivered live

audio-visual programs for audiences (five different
: audio-slide-cassette programs)

Treatment II  Booklets (five different, deliverable by a variety
of means including agent delivery to home, agent
delivery at Audio-Visual program, direct mail)

Treatment III Radio public service announcements (PSA's) (20
different PSA's of 30 seconds each)

Treatment IV Radio programs (12 different programs of 5 minutes
each)

Treatment V Television PSA's (22 different PSA's of 30 seconds
each

Treatment VI  Television programs (two different programs of 30
minutes each)

A1l these treatments were independent of each other as far as
assignment was concerned--that is, they could be distributed in any and
all combinations or withheld on the same basis at the discretion of the
project directors. The assignment of treatments in the agent kits Tl
(audio-visual) and T2 (booklets), as treatments available to counties,
was completely under the control of the investigators, and could be
assigned on a purely random basis. Delivery of these two treatments

(T1 and T2), however, was dependent upon the discretion of each AESHE

1The information on content and examples of all multi-media
treatments included in the communications campaign are available
through UTEERC.
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agent relative to demand, appropriateness of the materials and
opportunifies perceived by her.

The four remaining treatments (T3, T4, T5, and T6)--all
broadcast--were under more limited control. This was due to geographic
station-availability and the choice, on the part of the TV or radio
station, of whether or not to air the message.

Maximum station airing of broadcast messages was limited as
follows:

(a) Radio PSA's: distributed to all radio stations in all
markets, to be used as many times as possible by each station.

Complete Message: 11 minutes (22 messages B30 seconds each).

(b) Radio Programs: distributed only to those stations carrying

the "Home and Garden Show" regularly, as a "one-shot" five-minute
program insert,

Complete Message: 60 minutes (12 messages @5 minutes each).

(c) Television PSA's: distributed to all TV stations in all

markets to be used as many times as possible by each station.

Complete Message: 11 minutes (22 message @30 seconds each).

(d) Television Programs: normally distributed to only one station

per market, as a "one-shot" program.

Complete Message: 60 minutes (2 programs @30 minutes each).

Thus, a person who was exposed to all radio and TV PSA's and
programs on one occasion only would be exposed to 142 minutes of ENERGY
CONSERVATION IN THE HOME messages. The maximum exposure to TV programs

and radio programs would normally be only once per person; however,
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maximum exposure to TV and radio PSA's would be dependent on the number
of stations using the materials and the frequency with which they were
broadcast.

In summary, it should be noted that durina the communication
campaign, 30 counties were involved in the CFX. Consumers in eight
counties had the potential of being exposed to up to six treatments,
the "total communication effect," while consumers in another eight
counties had the potential to be exposed to only Tl and T2. The
remaining fourteen experimental counties were for control purposes and

received none of the six treatments (See Table III-1, p. 156).
Study/Substudy Design

The ENERSENSE Study was designed around the controlled field
experiment format and used three evaluation strategies to: (1) evalu-
ate the impact the multi-media program had upon consumers and AESHE
agents; (2) evaluate the "in place" delivery systems used for media
dissemination; and (3) assess other sources of energy conservation
media operative in the same time period as the ENERSENSE communications
campaign but outside the CFX. A fourth strategy complemented the CFX
but was separate from it.

Three of the evaluation strategies used post-test only measures,
while Strategy IIl used a panel evaluation commencing with a pre-test.
Strategy II was designed to be a substudy within the ENERSENSE Study.
The Strategy II substudy was Phase Il of the consumer evaluation and

provided a sample of consumers who were given an opportuity to apply
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knowledge pdssib]y gained from the multi-media program in assessing an
energy conserving innovation.

The research design outlined in Table III-3 illustrates the
relationship of treatments, measures, groups sampled and the time
sequence involved in the total study. In addition, it shows the

association among strategies and the connection of each with the CFX.
Summary

The intent of this chapter was to present the scope of the
ENERSENSE Study, the four strategies utilized for evaluation, and
especially to identify the substudy conducted in Strateqy II. Also the
chapter described the six media treatments included in the
communications éampaign organized for the controlled field experiment,
and introduced the comparison groups used in that experiment. Strategy

methodologies and procedures are set forth in Chapter IV.
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TABLE III-3
ENERSENSE STUDY RESEARCH PLAN

TREATMENTS tl 12 t3 t4 t5 t6 t7 t8
PlAa - -~ - -6 M - - -
STRATEGY 1 (ox)
Pl1Ba - - -— T0 M _— - -
(fn) Consumers
PLO - - - -6 M - -
STRATEGY II (ox) %4
(Substudy)
PIBb - - - 10 ML 2 -— -
(fn) me

P2 M3a T-2 Ml - - - - -

STRATEGY III

P2A - - - -2 - - M - Agents

(ox) 2
P2B - - - T0 - - Mb -
(fn) 2

STRATEGY IV - - - - - - - M Media
KEY:
P1 = AESHE Clientel t5 =Nov '78 - Jan '79
PlAa = Treatment Sample of P1 16 = Dec '78
P1Ba = Control Sample of P1 t7 = dan '79
P14 = Subset of P1 Sample PlAa 18 = Feb-Mar '79
P1Bb = Subset of P1 Sample P1Ba T = Treatment, Multi-Media Progran T1 T2 T3 T4 T5 T6
P2 = AESHE Agents T(ox) = Opportunity for exposure to treatments
PZA = Treatment Sample of P2 T(fn) = Forced non-exposure to treatments
P2B = Control Sample of P2 M = Measurament
P3 = Other Madia Sources Qutside CFX Ml = Survey questionnaire related to program
t=time M = Interview using SISI
tl = Pre Progran Introduction M3 = Questionnaire/checklist
t2 = Progran Introduction M = Multi-method survey
t3 = Post Introduction S = Stimulus, innovation simulation

t4=Jdn 1 to Oct 31, '78



CHAPTER IV
EMPIRICAL RESEARCH: SUBSTUDY METHODOLOGY AND RESEARCH DESIGN
Introduction

The objective of this chapter is to discuss the methodology and
research design for the substudy conducted as Evaluation Strategy II:
Consumer Evaluation Phase II of the ENERSENSE Study. The thrust of the
chapter is to present the second phase of the consumer evaluation by
discussing the measuring instrument and its development, subject

selection, field procedures, and techniques for data analysis.
The Measuring Instrument

As a means of collecting additional data from the consumer sample,
the interview method of data collection was selected. The interview,
according to Babbie (1973), has a history of providing the following
advantages to a survey: (1) enjoys a higher response rate, (2) obtains
a higher completion rate, (3) minimizes the number of "don't knows" and
"no answers," (4) allows less confusion and thereby supplies more
relevant responses, and (5) allows the interviewer to observe the
respondent (pp. 171-172). The potential for using an interview having
been recognized, several questions were raised in preparation for
developing the research design for Instrument II: (1) What could be
measured by an interview? (2) How could an interview assess a

consumer's attitude and/or behavior towards energy conservation in a

169
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new decision-making situation? (3) Should the interview be structured
or unstructured? (4) To what extent should it be quantitative? To
what extent qualitative?

In answer to the first question it was decided to focus on one
specific aspect of residential energy conservation. Response to the
second question involved developing an instrument that could assess a
consumer's acceptance of a residential energy conserving innovation.!
The results of such an interview survey could then be compared for
Group A and Group B consumers to determine whether or not any
differences existed which might be attributed to the cause and effect
inferences facilitated by the ENERSENSE CFX.

The semantic differential was recommended by'Nafziger (1963) as
being.especia11y applicable for communications research because it
provides a multi-dimensional measurement. Its appropriateness was
reinforced by its extensive use in marketing research (Mindak, 1956,
1961; Tillman, 1967; Cox, 1969; Boyd, et al., 1977) and to a limited
extent during the past decade in environmental design (Vielhauer, 1965;
Hershberger, 1969; Collins, 1970; Hesselgren, 1971, 1975). By select-
ing such a technique it was possible to design a measurement instrument
that would quanfify qualitative information and provide structure for
the interview. Making those decisions thus provided answers for

questions 3 and 4 raised earlier in this section.

lan object or process which is perceived as a change.
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The importance of developing a structured interview schedule
became apparent as the interview survey plan was developed. The parti-
culars of that plan and the features related to the interview
instrument are discussed in depth later in this chapter.

Thus, the interview format was structured to use bipolar adjective
pairs to determine consumer attitudes toward several attributes of a
residential component that was innovative. It had been observed by the
researcher that consumers in the past five years have been exposed to
an ever increasing number of innovative energy conserving alternatives
(E1lison, 1977-1978). Many of these alternatives are applicable for
conserving energy in either new or old housing. Because window designs
and concepts have been promoted as a means of conserving energy in
residential environments, %nnovative window designs were selected as
the residential component to be studied in relationship to consumer
attitudes and behavior,

Would it be bossib]e to develop an instrument to assess
perceptions of window design concepts? Could differences between Group
Al and Group Bl consumers be measured and provide a basis for cause and
effect inference? The environmental design literature, building from
research in behavioral psychology, indicated that it was possible to
measure the meaning of architectural stimuli through monochromat ic
perspective Tine-drawing simulations (Hershberger, 1969; Wedin, 1971;
Hesselgren, 1971, 1975; Foruzani, 1977) and to evaluate attitudes for N
dimensions (Canter, 1969 and Kasmar, 1970) related to attributes or

characteristics of an architectural desian concept. It was further
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determined from the literature that the semantic differential was a
reliable multi-dimensional scaled measurement for determining the
meaning of architectural stimuli (Vielhauer, 1965; Hershberger, 1969;
Collins, 1970; Hesselgren, 1971, 1975; Tepel, 1975). Such researchers
during the past decade have advanced the concept as promoted by 0sgood
(1957).

Osgood, Suci, and Tannenbaum (1957), originators of the semantic
differential concept, explain the psychological meaning of "meaning"
as:

that process or state in the behavior of a sign-using organism

which is assumed to be a necessary consequence of the reception of

sign-stimuli and a necessary antecedent for the production of

sign-responses (p. 9).

Being built upon that definition, the format of the Strateqy II

interview was then designed around the model shown in Figure IV-1.

Stimulus Stimulus
Innovation Innovation
Simulation Simulation
Stimulus R R
T1-6(ox) Meaning — | KESPONSE esponse lq.Meanin
Media Attitude | > |Attitude ?

Intention > Intention
Behavior

Behavior

GROUP A GROUP B8

Figure IV-1. Strateqy II Model
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Research on the use of the semantic differential showed it to have
these advantages: (1) it is easy to construct (time saving); (2) it is
easy to code; (3) it has a discrete manner of statistical measurement
and indexing (Tepel, 1975, p. 4). Those advantages, coupled with the
potential for assessment promised by combining semantic differential
scales with simuliations of energy conserving innovations, reinforced
the method's acceptability as a means of measurement for ENERSENSE
Instrument II (See Appendix B).

Instrument II contained five sets of monochromatic line drawings
depicting perspectives of five window concepts in both open and closed
positions. Each of the five sets of pictures was combined with the
semantic differential scales. Twenty-five scales were used and these
were assigned to each set of pictures in a different randomized order.
The selection of the window innovations that were simulated will be

discussed in detail later in this chapter under Selection of Energy

Conserving Innovations and Design Simulation/Media Presentation. The

semantic differential scales that were used will be presentd in

Selection of Semantic Scales.

To provide a cross-check on the responses facilitated through the
semantic differential scale, two fact questions, items 27 and 28, were
included for each set of pictures. Through those items, respondents
were asked to indicate: (1) if thev had seen the window desian concept
previously; (2) if they would use the window design concept to conserve

energy.
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Printed directions accompanied the instrument and verbal explana-
tions were developed to be delivered at the time of each interview (See
Appendix B). Both of these are discussed more extensively in the

outline of the interview schedule presented in Experimental Research

Design and Procedure.

The instrument developed for use in the Strategy II interview was
the result of combining simulative and semantic concepts to assess
consumer acceptance of innovations. Such an approach has a potential
beyond the limitations of providing the design for Instrument II. For
that reason this concept for an evaluative tool has been given the

label INOVAC, i.e., Innovation Acceptance Evaluation Scale.

Subjects

Evaluation Strategy II was included in the study to provide a
second opportunity to obtain feedback from a limited number of the
AESHE clients who had responded to the Strategy I survey. The 100
subjects interviewed were female consumers randomly selected from the
masterlist of respondents who had completed the self-administered
questionnaire, ENERSENSE Instrument 1.

When drawing the N = 100 from the oriqginal sample population (P1Ab
& P1Bb), consideration was given to (1) having representation from all

county postal codes in the 14 CFX counties, and (2) selecting a
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proportionate number of respondents from each county.2 Fifty respon-

dents were interviewed from each comparison group; that is, Group Alb

equalled Group Blb.

presented in Table IV-1.

TABLE IV-1

INTERVIEW QUOTA SUMMARY

A breakdown of county quotas for interviewing is

Comparison Group

Quota of Interviews

1. Shelby 6
2. Roane 6
Alb 3. Loudon 2
Counties 4. Knox 12
5. Sevier 7
6. Hawkins 6
7. Washington 8
8. Johnson 3

N =50

Comparison Group

1. Chester 7
2. Henderson 4
B1lb 3. Dickson 2
Counties 4. Williamson 2
5. Hamilton 17
6. Bradley 18

"N =50

Total N = 100

The number of subjects to be interviewed was limited to a sample
of 100, equally divided between Group Al and Group Bl due to the cost

2N in StII County Sample

N in County List

50

N in 2 N in County List for
Comparison Group
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of interviewing, which would necessarily have been compounded by havinag
subjects dispersed throughout the state, as well as the logistical
Timitations of organizing and supervising such an interview survey.

By using subiects who had also participated in the Strateay I
phase of the consumer evaluation, two biases were introduced into the
Strateaqy II evaluation. A person who had responded to the auestion-
naire had (1) demonstrated an interest in the topic of energy conserva-
tion and (2) gained familiarity with the topic of eneray conservation.
The existence of these biases having been recognized, the assumption
was made that using respondents with them would not confound the evalu-
ation strategy and possibly would act to improve respondent motivation

to participate in Strategy II's interview.

Selection of Residential Enerqgy Conserving Innovations

Because the multi-media proaram being evaluated through the CFX
campaign was directed at the home, and the house is all encompassing to
the other topics included in the multi-media program, physical residen-
tial component categories were selected to be considered for examples
of energy conserving innovation. For the purposes of the study, inno-
vations considered were those "new ideas," "methods," or "devices" that
would depict, in the population being studied, a change for consumers.

Product proliferation in the name of energy conservation has
increased over the past five years. The residential sector has provid-
ed a major market target reinforced by the advent of energy credits for

"insulation, storm windows or other energy-saving devices" (Lasser,
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1978, p. 144). Upon scrutinizing options to be found in the popular
press and technical literature, after reviewing residential energy
alternatives presented by engineers, architects, owner-builders, and
organizations and agencies such as the Department of Energy (DOE),
National Socal Heating and Cooling Information Center (NSHI), National
Bureau of Standards (NBS), American Institute of Architects (AIA),
National Association of Home Builders (NHIB), Energy Research and
Development Administration (ERDA), The University of Tennessee Energy,
Environment, and Resources Center (UTEERC), and Energy Extension
Services, and upon recognizing that the subjects being surveyed in
ENERSENSE were female, the project designer selected windows to stand
as the residential component category among the energy conserving
innovations. The category, taken a step further, was limited to
interior window design concepts. Consumer research shows that female
residential decision-making is more often involved with interior
aspects of the domestic environment (Maynes, 1976). That fact, added
to observations made by the researcher in the course of providing
residential interior design consultation, supported the assumption that
window design concepts in their selection and operation, are a priority
category to the female population.

Support for incorporating windows into the study was also
reinforced by the "energy incentives.”" To date most consumers have
looked to the "exterior treatments," such as storm windows and doors,
as the means to save energy and realize tax credits. This study delved

into the functional, novelty, economic, and aesthetic dimensions of
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"interior window treatments." Five sesions with AESHE Home Demonstra-
tion Clubs in Tennessee and reports from AESHE agents throughout the
State affirmed the researcher's belief that those female consumers were
interested in interior window design alternatives for energy conserva-
tion in both new and old structures. Those women were especially
interested in alternatives "they" could produce and/or install.

Several innovative alternatives and their energy conserving capa-
city were considered. The five window design concepts finally selected
were chosen for the following reasons: (1) each contributed to having
the group represent a continuum of concept features that ranged from
being almost “"traditional" to "new"; (2) each could be used both in new
structures and for retrofitting existing housing;3 (3) each would
suit a variety of climates; (4) each contributed to having the group of
concepts depict variety in price; (5) each had its own unique conven-
ience, operation, and maintenance characteristics; (6) each had been
promoted in a technical publication as being an interior window
strategy for energy conservation; (7) each contributed to having the
group of concepts range from "home-produced/owner-installed" to
"commercial component/contractor-installed"; and (8) each was judged by

the researcher not to be used commonly in Tennessee.?

3The existing housing stock is very large relative to new stock
added annually. Older stock needs to be weatherized (Marshall and
Ruegg, 1977).

4Judgment supported by reactions recorded in instrument develop-
ment and pre-testing.
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Those criteria ultimately provided the basis for selectina innova-

tive concepts with aeneral multi-dimensional characteristics, the
meaning of which were to be measured by the semantic differental scale/
innovation simulation instrument (INOVAC) used for the Strateay II
interviews.

The five window concepts pictured in Figure IV-? are arranaed to

illustrate the innovative progression in the set. This proagression was

Yes No

Seen Before 6 43

Would Use 9 38
. hﬁ.g.

Yes No

Seen Before 15 34

Would Use 13 36

Suyiight

2 T

Figure IV-2. Window Concepts



Yes
Seen Before 9
Would Use 15

Yes
Seen Before 11
Would Use 18

Yes
Seen Before 17
Would Use 16

No
40
33

No
30

No
33

Accerdion

3

Two-Layer Quilt

4

Blown in Styrofoam ,
Bead Wingow i}

5

Figure IV-2. (Continued)
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determined by the researchers in consultation with a panel of designers
and it is related only to the visual innovativeness and not to the
concept's potential to conserve energy (R~va1ue)5, the cost of the

concept, or its operation.
Design Simulation and Media Presentation

Simulation® was used as a means to test the degree of similarity
of meaning between the energy conserving innovative window concepts and
the two groups of consumers. Those consumers who had the opportunity
for exposure to the multi-media treatments were paired against those
who had not.

The five sets of window concepts were simulated graphically via
monochromatic perspective drawings. The five innovations simulated
were drawn in ink on 8-1/2" x 11" sheets at the scale of 1/2" = 1'0",
by one person. Multiple copies were then produced through photocopying
(See Appendix B).

Each window concept was presented in the same environmental
context so that in each set of pictures only the physical characteris-
tics of the window concept changed. During the pre-testing the sky-
1ight concept was simulated in an interior/exterior set. On the advice
of the review conmittee, comprised of interior design, housing, and
planning faculty, the skylight was presented in an interior context for

the interview.

o 5R-ya1ue: Thermal resistance; computed by the conductivity
divided into one. The measure of resistance to heat flow.

bFor readers not familiar with the concept of simulation, it is
presented in Chapter II.
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Where necessary, a fuller explanation of each window concept was
provided by drawing it in the opened and closed positions. The per-
spectives of both were displayed simultaneously for the subject's
evaluation. Through the perspective drawings it was possible to use a
minimum of detailing and to control the lightness and color. Floderus
and Sorensen (1971) had shown that such a presentation "is sufficiently
simulating to function as a medium" (Forugoni 1977, p. 49). The med}um
of presentation had also the advantages of economic reproducability,
and clarity of detail, that would not overwhelm the consumer audience
by its "slickness." Reports from AESHE agents had indicated that
"homestyle" visuals were more positively received than commercially
prepared “"slick" visual aids. Finally, it offered convenience for
display in home viewing settings.

The options of media for preéentation, rather than real-life
examples, were considered and after wise deliberation the method
described was selected for the following reasons: (1) a range of
existing examples, prototypes, and designs of window concept innova-
tions could be presented to the subject; (2) the order of presentation
could be varied; (3) it was possible to direct the subject's attention
to the concept under consideration; (4) it was possible to control the
length of exposure and between concept conversation; (5) it reduced the
time and effort demanded of the subjects; hence, enhancing cooperation;
and (6) it allowed a field survey to be economically feasible. There
was, of course, the disadvantage of presenting the window concept on

only one sensory channel. Advantages, however, appeared to outweigh
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the disadvantages. Thus, the monochromatic perspective drawing was
used and by integrating this element into the research plan, the CFX
provided a means to probe further the relationship between simulation
and meaning. The advantages to be realized, through inceased under-
standing of the role that simulation can play in innovation design
concept development and acceptance, should provide the motivation for

continued research.

Generation and Selection of the Semantic Scales

Using the work done by Kasmar as a model for the development of a
lexicon of words, and Collin's and Sanoff's recommendations on the
importance of using vernacular familiar to the population studied, a
lexicon of words used by AESHE clientele was developed.

Women in five home demonstration clubs in two counties were asked
to view the series of five sets of pictures simulating energy-saving
window design concepts. Each window concept was illustrated in its
open and shut position and the women, while viewing the pictures, were
requested to listen to six questions (See Appendix C). After each
question they were each asked to respond by listing as many words as
came to mind. The questions asked were designed to solicit responses
that were related to aesthetic, climatic, physical, and economic
factors; or dimensions, associated with attributes perceived in the
pictured window design concept. The "word bank" generated by the

sessions was then tabulated. Adjective pairs were developed by using
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words from the "word bank" and checking antonyms in Webster's Thesaurus

before the bipolar adjective pairs were compared with the lexicon

developed by Kasmar.

groups were selected for use in Instrument II.

Twenty-five pairs of adjectives common to both

To complete the list of

word pairs used in the instrument, two pairs were added--good-bad and

thrifty-costly.

frequently in the word generation sessions.

Adjectives in both these pairs had been used

Thus, the following

twenty-five bipolar pairs were selected for the semantic differential

scale in Instrument II1.

attractive--
convenient--
private--
thrifty--
functional--
decorative--
beaut1ful--
drafty--
warm--

clean-- -

comfortable--
dangerous--
modern--

comfortable temperature-- .

durable--

interesting--

expensive--

good--

complex--

neat--

good ventilation--
adequate size--
unusual--

good lighting--

NOTE:

prevent polar bias in ratings.

--unattractive
--inconvenient
--public

--costly
--non-functional
--plain

--ugly

--stuffyt

--co0]

--dirty
--uncomfortable
--safe?t

--01d fashioned
--uncomfortable temperature
--non-durable
--boring

--cheap

--bad

--simple*

--messy

--poor ventilation
--1nadequate size
--usualt

--poor lighting

*positive pole reversed in bipolar adjective pair to
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To avoid polar bias, five bipolar adjective pairs were reversed in
positive negative orientation: (1) drafty-stuffy, (2) dangerous-safe,
(3) expensive-cheap, (4) complex-simple, and (5) usual-unusual. Order
bias among the adjective pairs was avoided by randomizing them for each
window concept's set of semantic scales. Each set of scales was then
printed on one of five colors of paper. Those sheets were matched to
the window concepts by adding color tabs in order to color code each
picture included in the set of window concepts which were used in the

interview instrument.
Pretest

The interview instrument, comprised of five sets of monochromatic
perspective line drawings of‘innovative energy conserving window
concepts with the twenty-five semantic differential scales, was pre-
tested by a senior class of housing/design students at The University
of Tennessee, N = 30. The sets of window concepts, having been
produced on acetate film, were displayed to the group via an overhead
projector. Group instructions were given, and each student was asked
to complete a set of semantic scales for each window concept while it
was displayed on the screen. The completion time was noted for each
student and the minimum and maximum length of time needed to complete
each example was determined. As the shortest time recorded for
completing a set of semantic scales was .75 minutes and the longest
time was four minutes, the decision was made to retain five sets of

pictures in the instrument. That provided the potential for a 12-15
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minute interview which would allow most respondents to complete the
scaling process before it was felt to be a burden.

In addition to determining the completion time, the pre-test iden-
tified (1) weaknesses in the instructions and (2) confusion caused by
two of the adjective pairs. The instructions were reworded and the two
adjective pairs were retained, but the idea of placing a question mark
(?) beside any pair found confusing was formulated. Instruction to
that effect was added to the instruction.

The final instrument was not pre-tested with AESHE clientele for
many reasons. First, the window concepts had been viewed by over 100
persons in the home demonstration club sessions when the word bank was
generated. Discussions at that time indicated that the simulated con-
cepts were comprehended by those AESHE clients. Second, the AESHE
clients had provided the vocabulary for the semantic scales. Third,
the home demonstration club sessions had reinforced the researcher's
assumptions that: (1) window design is a relevant topic for women and
(2) the design concepts selected for the series included in the
instruction were "innovations" in the experience of that sample of the
AESHE client population. Consequently they probably would be
appropriate for subjects in the CFX comparison groups.

The final instrument, however, was not completed until after it
had been reviewed by a committee of design and housing professionals.
Upon the recommendation of that committee the context, in which one
concept was presented, was adapted. The details of that adjustment are

oulined earlier in this chapter. Instrument Il evolved from the
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results of pre-testing several aspects to be included in Instrument II
before it was used in Strategy II. Strateqgy II, itself, provided
another phase of pre-testing in the development of the survey technique
methodology peculiar to an instrument that combines design concept

simulation with semantic differential scales.
Research Design and Procedures

Evaluation Strategy II: Consumer Evaluation Phase II was a
supplement to the Strategy I evaluation segment of the ENERSENSE Study.
The strategy was designed to survey a sample of consumers (N = 100) who
had been surveyed by the Strategy I questionnaire. By developing this
supplementary strategy to evaluate consumers in the CFX, the researcher
planned to (1) strengthen the overall evaluation of the multi-media
campaign; (2) curtail expenses while gaining more information by taking
a "sample" within a sample; and (3) conduct a survey within a CFX that
would afford opportunities to meet the objectives of the study while
exanding upon established methodologies and techniques of survey and
evaluative research. The research design for Evaluation Strategy II,
and its relationship to the other evaluative strategies included within

the study, is illustrated in Table IV-2.
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STRATEGY II IN THE CONTEXT OF THE

ENERSENSE STUDY RESEARCH PLAN
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TREATMENTS tl t2 t3 t4 t5 t6 t6 t8
PlAa --  -- - T1-6 Ml - - --
STRATEGY I (ox) Phase I
PlBa -- -- -- TO Ml - - --
(fn) Consumers
PIb -- -- -- T1-6 Ml S -— -
STRATEGY II N=50 (ox) M2
Phase II
PIBb -- -- - TO ML S22 -- -
N=50 (fn) M2
P2 M3a T1-2 M3abl -- P
STRATEGY III
P2A  -= -=  -= T1-2 -- -- M3ab --
(ox)
Agents
PB - -- - TO -~ -- M3ab -- T
(fn)
STRATEGY IV —— me e e- -=  -= == M4 Media

KEY:

tl to t8 = different times during the study
Tl-6(ox) = opportunity for exposure to treatments

TO(fn) = forced non-exposure to treatments

S = stimulus presented at M2

M1l = Questionnaire

M2 = interview with SISI

M3 = Questionnaire

M4 = Multi-method survey

P = Population

CFX = Controlled Field Experiment
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P1Ab and P1Bb were equal-sized groups selected at random by the
researcher from the portion of the population Pl1Aa and P1Ab, respec-
tively, that had responded to M1 within three weeks./ PlAa subjects
had been given the opportunity for exposure to the six multi-media
treatments in a real-life situation, i.e., Tl to T6(ox); P1Ba had the
multi-media treatments withheld resulting in the control condition
TO(fn). The M2 was administered simultaneously to both P1Ab and P1Bb
ensuring that only those subjects received Ml and M2,

The methodological aspects for the strategy began with the plan to
design an interview that would utilize an INOVAC8 instrument. Inno-
vative energy conserving window concepts were selected for simulation
and a word bank to provide adjective pairs common in the vernacular of
the test population was developed. Those two activities provided the
components necessary to design and test aspects of the interview survey
instrument.

The instrument development was accomplished during the summer and
fall of 1978. The selection of 25 semantic differential scales and the
simulation of five sets of innovative energy-conserving interior window
concepts was organized, combined, and then presented for pre-testing.
Two groups at The University of Tennessee were used in the testing
process: (1) a senior class of interior design and housing students,

N=30 and (2) a committee of interior design, housina, and planning

TNames of persons selected initially for the sample were from
those that had responded to Ml in two weeks. Alternates were selected
from names of persons who had responded to M1 within up to three weeks.

8Innovat ion Acceptance Evaluation Scale.
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faculty, N=8B. Details of the pre-testing were presented earlier in
this chapter. The instrument used for the interview is presented in
Appendix B and the presentation of the media used in the interview is
described fully earlier in this chapter.

In preparation for implementating the evaluation strategy the
interview supervisor contacted AESHE county offices in Al and Bl
counties and regquested suggestions for local persons to be contacted to
serve as interviewers in those counties. Fifteen interviewers were
interviewed and then engaged, three men and twelve women. Assignments
were given based upon (1) the quotas established for the counties; (2)
the idea that an interview case-load should range between four and
twelve persons; (3) the geographic territory to be covered in the
county, i.e., two sides of a river, urban setting, rural setting. A
breakdown of the assignments is illustrated in Table IV-3. During the
ten days prior to the interview survey, mandatory training sessions
were conducted for the interviewers. Three half-day sessions were
conducted with interviewer§ attending the one nearest their region.

Centers used for training sessions are also outlined in Table IV-3.
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TABLE IV-3
INTERVIEWER TRAINING AND INTERVIEWING SUMMARY

Counties Quotas for
Training Session  Interviewers Group Al or Bl Interviews*
Knoxville 1 Roane Al 6
1 Sevier Al 7
1 Knox Al 12
1 Loudon Al 2
1 Hawkins Al 6
1 Washington Al 8
1 Johnson Al 3
Jackson 1 Shelby Al 6
1 Henderson Bl 4
1 Chester Bl 7
1 Dickson Bl 2
Williamson Bl 2
Chattanooga 2 Hamilton Bl 17
2 Bradley Bl 18

*Quotas based upon percentage that AESHE client population per county
is of total AESHE client population in the 14 experimental counties as
determined through AESHE agents' directories/lists.

At each training session the interview supervisor introduced the
interviewers to: the goals of the survey, the history of the research
study, the survey plan, and the interviewing procedures to be followed.
The interview instructions, the agreement, and report forms for
interviewers are included in Appendix B. Each interviewer received an
interviewing kit and the supervisor demonstrated the interviewing
procedure through role playing and involved the interviewers in a

practice situation.
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The interview survey plan commencing December 5, 1978, was as

follows:

December 5th, interviewers phoned, givén 1ist of consumers to
be contacted by phone to make appointments for interviews
before December 15th.

December 6th, original list of consumers to be contacted plus
initial alternate names mailed to interviewers.

December 6th - 15th, interviews conducted by appointment in
consumers' homes.

Consumers sign consent form to participate in survey after
procedure is explained.

Interviewers maintain log of activities and record (1) miles
travelled and (2) phone calls made,

Alternate names supplied upon request.

December 10th, interviewers to check in with supervisor by
phone--earlier and more frequently, if necessary.

December 21st, interview forms and reports submitted to
supervisor.

December 22nd, supervisor scrutinizes interview reports.
January 7th, supervisor spotchecks with sample of persons
interviewed.

Post-survey of interviewers.

The kit used for the interview included the five sets of pictures

mounted in acetate protector sheets, and one practice picture. Each

set of pictures was color coded to match a set of semantic differential
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scales. Interviewers were asked to rotate the presentation of the
pictures for each interview according to the order of color established
by the set of semantic differential scales which was organized into a
randomized sequence. Nine sequences were used in assembling the sheets
of scales into pads which were stapled and then number coded for a
specific interview in a specific county. The sequencing of scales was
initiated to prevent sequential bias being introduced into the order in
which pictures were presented at the time of the interview. The idea
was explained to the interviewers and they were requested to arrange
the order of pictures prior to entering a consumer's home for an inter-
view. Consent forms were also included in the kits, and to meet the
requirements for conducting research with human subjects, each subject
was requested to complete one upon having received a satisfactory |
explanation of the interview's purpose and process (See Appendix B).
Finally, each kit contained TVA energy conservation bumper stickers to
be offered to subjects as a token of appreciation upon completion of
the interview (See Appendix B).

Data Analysis

Data analysis was done primarily at The University of Tennessee

Computer Center utilizing the Statistical Package for the Social

Sciences (SPSS) subprograms. Supplementary analyses were completed via
the University of Prince Edward Island Computer System in

Charlottetown, Prince Edward Island, Canada.
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Due to the fact that the substudy had methodological as well as
substantive objectives, the use of both correlational and experimental
approaches for the analysis of data was warranted--the correlational
approach to establish differences among subjects and the relationships
among measurements made on subjects; the experimental approach to
discern the effects of the multi-media on the comparison group.

Hypothesis testing utilized both parametric and nonparametric
statistical models with multiple significance levels considered to
determine the probability of a Type I error. (Lee 1975, p. 42). When
the purpose of the analysis was to determine whether or not the
treatment condition had significant effects over the control condition,
one- tailed tests of significance were used. (Huck et al., 1974, p.
45). |

The major objectives of the substudy conducted as Strategy II of
ENERSENSE were: 1) to develop an evaluation tool to assess consumer
acceptance of innovative design concepts; 2) to test such an evaluation
tool; 3) to evaluate if a multi-media residential energy conservation
program had any significant effect on consumer acceptance of energy
conserving design concepts; 4) to determine if there is a relationship
between consumer attitude towards design concepts and personal charac-
teristics determined by contextual variables. Hence, it was in pursuit
of these objectives that the substudy data were analyzed via the

methods and processes outlined below.
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Measures of Central Tendency and Dispersion

The distributional and central tendency characteristics of
variables for substudy respondents, (Group A, N=49, and Group B,
N=49, the number of valid interviews) were examined via the SPSS
FREQUENCIES and CONDESCRIPTIVE procedures. See Appendix E for

Instrument I and Instrument II variables tables.

Creation and Addition of Variables and Factors

Variables in addition to the original variables from Instrument I
and Instrument II were created via appropriate arithmetic expressions
using SPSS COMPUTE transformations and the factor analysis of
Instrument II semantic scales. Those variables, with values built upon
the existing values of the original variables, were added to the déta
file and will be presented and described in subsequent sections of this
chapter and in Chapter V. The relationship of Instrument II ( INOVAC)

variables is outlined in Figure IV-3.

SCALES k=25

CONCEPTS m=5 = 434

Bifold (W:)

Skylight (W2)

Accordian (W3) /"
Quitt (W) il
Beadwall (Ws) /'
123 00c ssccceell 1230c0crrens 1)
: n=49 n=49
SUBJECT GROUP A GROUP B
GROUPS N=2 (treatment) (control)

Figure IV-3. Instrument II Variables Matrix
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Instrument Reliability and Validity

To determine the reliability of the INOVAC test instrument and
thus identify any potential for external invalidity contributed to the
substudy by Instrument II, two procedures were employed: (1) an item
analysis to compare consistency across subjects and (2) a correlation
of concept mean scale scores with an external criterion.

In the item analysis the two respondent groups were each divided

in half (A1, A», By, Bp). The mean scores, k=25, and items 26
and 27 (i) of subgroups on window concepts (m=5) were compared. The
SPSS T-test GROUPS procedure was used for testing the null hypotheses:

(1.1) Hy: M

N Al and H,: M = M

= M
R NTBL B2, 1

To check the results in support of the behavioral validity of the

INOVAC instrument the mean of scale scores (k=25), variable "Accept

Wn" (a) was correlated with an external criterion8, item 27,

"Yousem" (i) for each concept (m-5). Spearman rank-order correlation
technique was used with the SPSS NONPAR CORR program to establish those
relationships for each group and to test the hypotheses

(1.2) Hy : rho =0

(3.4) and

HA : rhoaim >0

80sgood et al. (1957) study using intention to vote as an
external criterion was used as a model.
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Interconcept Comparison Profiles

The profiles of means of judgements on the five-point bipolar
semantic scales were plotted to make preliminary comparisons among the
five window concepts, both within and between respondent groups. These
profiles are presented in Chapter V, pp. 213-219 as an elementary
visual demonstration of similarities and/or differences in concept

judgements.

Interpoint Distance Calculations

As a means of expressing semantic similarity among window
concepts, while taking into account both profile co-variation and the

discrepancies between the means of profiles, the generalized distance

formula of solid geometry was utilized. (Osgood et al. 1957).
The meaningfulness of the window concepts, between and within the
two respondent groups, were indexed by employing the formula:
Dil = ,\l di1?
k
(k=25)
where Dil is the linear distance between concepts in the "semantic
space"9 of attributes of window concepts i and 1 on the same scale j.
Summation was over k=25 scales (Hershberger 1969). The interpoint

distance was programmed by the author. Distance (D) matrices may be

found on pages 220 and 221.

9semantic space--the space defined by the k coordinates
orthogonal axex which fixes each of the m concepts as a point in space.
(Osgood et al, 1957, pp. 90-91).
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In addition to the interpoint distance calculations between con-
cepts, the distance (D) between each concept and the origin (meaning-
fulness) was computed for each respondent group. These D's were then
used in the construction of a three-dimensional "space model" (0Osgood
et al, 1957). Though not a means of illustrating statistical signifi-
cance, such models allow the relativity of relationships between con-
cepts and the origin of meaningfulness to be displayed more fully.
This accomplishment was felt to be appropriate for presenting differen-
tials in semantic space and for illustrating how information gleaned by
the INOVAC instrument might be displayed to audiences interested in it

as an evaluation tool. See space model illustration, page 222.

Factor Analysis

The data from Instrument II, the semantic scales judgements, were
explored by factor analysis, a correlation method to reduce data. The
raw data judgements on 25 variables (semantic scales) for five window
concepts by the two respondent groups were analyzed by the SPSS sub-
program FACTOR using the principal factoring with iteration method.
That is, inferred factors were produced by using communality estimates
in the correlational matrix which were improved through iteration until
the new successive communality estimates were negligible. In addition
to communalities, eigenvalues, and the proportion of total and common
variance were computed. Factor loadings were rotated to simplify the
factor structure to obtain more meaningful factors. In the first
series of analyses the Orthogonal, Uncorrelated, Varimax Rotation

method was used. In the secaond series of factor analyses the same
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process was followed except the factors parameter was limited to three
factors. The factoring and rotational method used was based on methods
of factor analysis explained in Harmon's (1976) edition of Modern

Factor Analysis, Nie et al. (1975) edition of Statistical Package for

the Social Sciences, and Osgood et al. (1957) edition of The

Measurement of Meaning.

Dimension Score Calculations

Factor scores from the second factor analysis series were used to
compute dimension scores. Scales which loaded high (>.5) and
exclusively on each factor were identified and used in the naming of
dimensions. Five scales common to a factor across concepts and scales
which loaded high on factors were selected to compose each dimension
score. A concept score was developed by summing the three median

dimension scores for each concept. (m=5). (See Table V-15)

Relationships Between Variables

Using data from Instrument II as well as selected contextual
variables from Instrument I, the independence of relationships between
dependent variables, window concept attributes, and/or independent
variables, was investigated through the procedures outlined in Table

Iv-4.
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TABLE IV-4
TESTS FOR SIGNIFICANCE OF RELATIONSHIP

Testing Strategy Hypotheses Program Used

Mann-Whitney There is no difference in con- BASLIB
cept (m=5) meaning distances
(D) between groups

(2.1) Hy: DA = DB
Hy: DA > DB

There is no difference in mean-
ingfulness (D) between two con-
cepts (i+m) produced by Group A
judgements and meaning distances
(D) between Group B judgements of
the same concepts over all
possible pairs of concepts (m=5)

HA: DA-”“ = DB]m

Wilcoxon Matched There is no difference in mean- Manually
Pairs Signed-Ranks ingfulness (D) between concepts

(m=5) as judged by the same

group

(2.3) Hy: DAio = DAmo

"

Hy: DBio = DBmo

Ha: DAio

n

DAmo

Hp: DBio = DBmo

T-Test There is no difference between SPSS T-test
groups in the characteristics +
of meaning (d=3 and k=15) attri- BASLIB
buted to specific concepts MWUT
(m=5)
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TABLE IV-4 (Continued)

Testing Strategy Hypotheses Program Used

(2.4a) Hy: A¢ = Bg
k=15
Ha: Ag < Bk
k=15
and
(2.4b) Hy: Aq = By
d=3
Ha: Ag < By
d=3
Chi _square There is no difference between SPSS
X2 Group A and Group B in the CROSSTABS
proportion of members who
indicate intention (i) to use
specific window concepts (m=5)
(3.1)  Hy: Aim = Bim
Ha: Aim > Bim
Chi _square There is no difference between SPSS
X2 Group A and Group B in the CROSSTABS
proportion of members who have

previously seen (b) specific
window concepts (m=5)

(3.2)  Hy: Abm = Bbm

Hp: Abm = Bbm
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TABLE IV-4 (Continued)

Testing Strategy Hypotheses Program Used
Spearman's rank There is no relationship SPSS
order correlation between acceptance of NONPAR CORR
rho innovation (a) and exposure to
a concept (b) over concepts
(m=5)

(3.3) Hy: rhogpp = 0

Hp: rhogpm > 0

Spearman's rank There is no relationship SPSS
order correlation between intention to use an NONPAR CORR
rho innovative concept (i) and

acceptance of the concept (a)
over concepts (m=5)

(3.4) Hy: rhojam = O
(1.2)
Hp: rhojgm > O
Analysis of Experimental variable, group SPSS
Covariance (g) and non-experimental ANOVA

variables, enersysh, (e),
tincome (t), agegroup (a),
windowal (w), and medinfo (me)
contribute equally to consumer
acceptance of innovation,
INOVAT (acceptWm + youse m)

(3.5a) Hy: g= e= t= a= me =20

il
D

Hp: g= e= t= a= w= me

Experimental variable, group
(g) and non-experimental
variables, Windowa (w) and
medinfo (me) contribute equally
to acceptance of an innovative
window concept, accepthm.

(3.5b) Hy: g= w= me=0

]
o

Ha: g= w= me
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The statistical testing strategies used were chosen based upon
statistical theory and semantic differential methodology advanced by:

Box et al., (1978) in Statistics for Experimenters; Hershberger (1969)

in "A Study of Meaning and Architecture"; Vielhauer (1965) in "The
Development of a Semantic Scale for the Description of the Physical

Environment"; Osgood et al. (1957) in The Measurement of Meaning;

Siegel (1956) in Nonparametric Statistics. To the best of this

author's knowledge, these strategies are appropriate, but are
acknowledged as not being the only methods of statistical analysis

which could have been used.

Assumptions

1. A controlled field experiment is an appropriate experimental
design by which to evaluate a multi-media program's impact.

2. A survey questionnaire and interview utilizing a structured
evaluation instrument are an appropriate and complementary means for
gathering both contextual and attitudinal measures to be examined in
relationship to the acceptance of residential energy conserving
innovation concepts in a controlled field experiment.

3. Simulation of innovative design concepts and semantic scales
can be combined to form a structured evaluative instrument to be used
in consumer interviews.

4. Attributes of simulated innovative concepts denoted by
semantic scales constitute a code of underlying dimensions of meaning

that will be used by consumers to determine acceptance of a concept.



204

5. Experience influences concept meaningfulness and therefore is
a factor in consumer acceptance of a concept.

6. Although sample selection and size, and the measurement level,
in Instrument II, merit the use of parametric statistics, the
n-dimensions or n-variables which are to be compared present a
multivariate problem. Historically, the distribution of D has not
merited normal curve statistics (Osgood et al. 1957). Therefore, with
the INOVAC data, nonparametric tests should be applied to the

comparison of multivariate and nominal level data.
Limitations

The characteristics of the sampled community should be kept in
mind when evaluating and generalizing the substudy results to other
populations. The following characteristics should be considered: all
respondents were female; all were AES program clientele; over 40% of
each comparison group was 55 years of age or older. Moreover, only
respondents from the Instrument I survey were considered for the
Instrument II substudy sample.

A second area of limitation stemmed from the fact that the
experiment only controlled the ENERSENSE media materials. Other
agencies were simultaneously disseminating energy conservation
information. Further, because media viewing is optional, exposure to
ENERSENSE materials was not quaranteed. Data based upon consumer
recall in answering media exposure items on Instrument I indicated that

the two comparison groups had similar amounts of exposure to both radio
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and television energy conservation programming. Although the research
design, controlled field experiment, was selected because it
theoretically could allow for such real world situations, the group
media exposure similarity in this substudy has been acknowledged and
recognized as a potential Timitation to realizing differences between

the control and treatment groups.



CHAPTER V

RESULTS OF THE EXPERIMENT

Introduction

Objectives of the Experiment

The purpose of the experiment was two-pronged and encompassed both
methodological and experimental objectives. The methodological
objectives were: first, to develop a method of assessing consumer
acceptance of innovations via a specifically designed code in
conjunction with simulated design concepts, and second, to test such an
evaluation tool. The experimental objective was to determine if a
multi-media residential energy conservation education program had any
measureable impact on consumers' attitude toward (acceptance of)
residential eneragy conserving innovations. An additional, but
secondary objective, to those identified initially, was to determine if
there was a relationship between consumer attitude and/or behavior,
towards innovative energy conserving design concepts and consumer
characteristics delineated by contextual variablesl. These overall
objectives provided the basis for the formulation of the research

hypothesis tested in the analysis of data.

Findings and Discussion

The results of the data analysis are reported in relation to 12

hypotheses. The findings are presented and discussed under the

1The contextual variables are described on page 245.

206
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following headings: 1) the INOVACZ as an evaluation tool; 2)
dimensionality of judgements; 3) judgements group comparisons and

relationships with contextual variables; and 4) summary.
The INOVAC As An Evaluation Tool

To establish the merits of using the INOVAC test as an evaluation
tool, its performance in this study was evaluated. Selected aspects of
standard criteria for assessing measurement instruments were considered
in conjunction with the data collected. Towards that goal the two
methodological objectives for the study were translated into the
following hypotheses:

Hy 1.1: There is no difference between subgroup scale

score means of judgements on concept
characteristics.

Hy 1.2: There is no relationship between overall

acceptance of concept characteristics
and the expressed intention to use a concept.
The alternative hypothesis to Hy 1.1 being that there would be

a difference and in the case of Hy 1.2 that there would be a positive

relationship.

Findings

The criteria considered in evaluating the INOVAC as an evaluation
instrument included: objectivity, reliability, validity, sensitivity,
comparibility, and utility. Objectivity, sensitivity, and utility of
the semantic differential as an approach to measurement have been well

established by other researchers. As a combination of controlled asso-

ciation and scaling procedures the INOVAC instrument was found to

2INOVAC - The semantic differential scale/innovation simulation
instrument, Instrument I1.
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be no less effective than other instruments which have utilized the
semantic differential format.

After those criteria which are present in the instrument due to
its nature had been examined, the criteria related to specific
characteristics of<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>