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This study focused on the relationship between energy related
behaviors prior to and following structural modifications of the

residence. If energy saving structural modifications are made, will
there also be a concommitant change in energy conserving behavioral
practices? The objectives of this study were: 1) to create a profile of
the sample consisting of those who added one or more structural
modifications between March, 1981 and March, 1983 and 2) to

determine behavior changes for those respondents who added energy
conserving structural features between March, 1981 and March, 1983.

Two limitations of energy conservation research as identified by

previous researchers in this field were addressed. The ability to

address these limitations was accomplished through specific hypotheses
testing and the use of data from the Western Regional Project W-159.
Longitudinal data for Oregon were obtained by mail survey in March,
1981 and again in March, 1983 from a stratified (50% rural /50 % urban)

random sample. With the exception of minor changes, the questionnaire

sent in 1983 was identical to the questionnaire sent in 1981. The

survey initiated in 1981 to 1,503 Oregon households yielded a 67.2

percent rate (834).
In the 1983 survey, questionnaires were sent to the 1981

respondents and to 541 additional randomly selected individuals. Six



hundred of the returned questionnaires from the original 834

respondents were usable, a return rate of 89.2 percent. Of the 600

respondents, 170 met two criteria for inclusion in the sample: 1) were

homeowners and 2) had completed structural modifications after

March, 1981 and prior to March, 1983. Of these 170 respondents, 93

were able to be identified longitudinally.
For the present study, two detailed questions were selected

from the questionnaire. These questions dealt with structural energy
saving modifications which respondents had taken or planned to take in

the future, whereas the second question asked what energy conserving
behaviors respondents were taking. Six criteria were used to assess
energy conserving behaviors, such as change the use of rooms to take

advantage of sun-warmed or shaded areas and close off rooms. Nine

housing structural modifications were used based on the number of
energy conservation features the respondents had added to their

homes, such as storm doors and floor insulation.
Frequency distributions were used to develop descriptions of

respondents and their homes. Males most often responded to the

questionnaire. Respondents were characterized by an average age of
47.7 years, a median gross family income in the category of $25,000

through $29,000, some college education, and had an average of 4.4

investments. These respondents lived in homes characterized by an
average value range and size range of $50,000 through $74,999 and

1001 square feet through 1500 square feet, respectively, and were
most commonly constructed prior to 1945. The majority of homes were

located in rural areas and utilized electricity for space heating. The

fuel used for water heating was more equally distributed among

electricity, oil, wood, and natural gas.
Although the results of the t-test and analysis of variance were

not statistically significant, possible behavior patterns which support

and contradict previous studies related to structural modifications

were found. First, the selection of structural modifications which were

found to be related to an increase in conservation behaviors were also

those which, comparatively, required a greater capital investment, an

increased amount of physical labor, and had the greatest energy saving



potential. Second, the behavior change scores for respondents who did

not add the specific feature decreased from 1981 to 1983 for all
features with the exception of weatherstripping and caulking, while

behavior change scores for respondents who did add the specific
feature decreased for: 1) weatherstripping and caulking, 2) storm
doors, 3) glass doors on fireplaces, and 4) wood-burning stoves. Third,

energy saving behaviors of respondents increased when insulation

related features were added. Fourth, a degree of lifestyle preservation

by those who actually made structural changes was suggested by two

observations: 1) energy conserving behaviors decreased following

structural modifications, and 2) respondents selected energy conserving

behaviors which required little or no changes to lifestyle and/or

comfort.
This study documents patterns of behaviors which emerged

following residential structural modifications. A better understanding

of residential energy consumption patterns is important to consumers,

educators, researchers, utility companies, government officials and
others who influence energy programs and policies as well as the

housing environment. Knowledge of these behavior patterns may be

used by professionals: 1) to educate consumers of indicated behavior

patterns and 2) as a basis on which policy decisions can be made to

facilitate energy conservation. Only with knowledge of behavior

patterns can effective programs and education curricula be planned

which sufficiently inform consumers of efficient (effective) energy

conservation methods.
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THE EFFECT OF STRUCTURAL MODIFICATIONS
ON ENERGY CONSERVATION BEHAVIORS

CHAPTER I

INTRODUCTION

Problem Statement

If weatherization is defined as a permanent change in a
structure to make it more energy efficient, and
conservation is defined as actions which result in less
energy use, then the study suggests the following, the
more people weatherize, the less they conserve (General
Marketing Research Association, 1980:6).

Home weatherization through structural modification is an

important energy conservation measure. However, once the structural

modifications have been completed, is behavior changed in relation to

conservation actions performed prior to weatherizing? Are consumers

trading the savings of structural modifications for increased comfort

or convenience in their homes? General Marketing Research

Association (GMA) (1980) found 63 percent of homeowners who had
previously closed off rooms opened these rooms after making structural

changes.

The magnitude of the energy problem facing U.S. consumers

became apparent following the 1973 Arab oil embargo. Prior to this

time, the acceptance and application of energy conservation practices
confronted formidable obstaclescultural, economic, and also political.

Culturally the idea of conservation collided head on with traditional

American attitudes. The energy crisis springs from the frontier

Americans' historical habit of wasting resources. On a per-capita

basis, the United States consumes nearly nine times as much energy as



other nations (Griffin, 1974). A significant portion of this consumption
has been attributed to thoughtless waste, verifiable in needlessly idling

automobile engines, brilliantly lighted, but empty buildings, and

unviewed, yet still operating, television sets.
Wasteful operating and maintenance practices combined with

poor design and construction can increase metered per-square-foot
energy consumption of some buildings up to five or more times as much

as more energy efficient buildings (Sinden, 1978). The continuing quest
for comfort, convenience, and luxury promoted national growth in
energy consumption.

Government policy was a subtler yet more pervasive force

promoting energy waste. For the vast volume of buildings erected by

speculative builders, the nation's tax laws and lending institution

policies encouraged a preoccupation with first cost as opposed to long
term cost (Griffin, 1974).

As supplies of traditional energy resources have become
increasingly limited and expensive, the United States as a whole is
exploring means to reduce energy consumption. It is probable that the
level of concern expressed toward energy usage is primarily a result of
rapidly rising energy prices (Tremblay and Combs, 1982). Studies were
initiated to determine the best alternative for meeting future energy
needs. Gries (1983) stated that

Conservation is an immediate, short term means to
extend our energy supplies. It has been described as a
key energy source, as providing the greatest return on
capital investment for energy production, as the least
expensive pollution-free solution to the problem...(Gries,
1983:1)

All sectors of the United States can play an integral part in
encouraging energy conservation and reducing energy consumption.
Examples of methods by which this can be accomplished are: 1) the

utilization of energy saving construction and equipment devices

produced by the commercial sector and 2) tax credits and investment



incentives offered by the government sector. In addition to the

commercial and the governmental sectors, the residential sector can
also assist in the reduction of energy consumption. One of the major
ways in which energy consumption can be reduced is through the
modification of our housing (Tremblay and Combs, 1982). Changes

within the residential sector, which account for approximately 20

percent of the nation's total energy consumption (Dar ley and Beniger,
1981) have significant potential for reducing energy consumption in the

United States. The purchase of fuel oil dropped 22 percent for the
year ending March, 1980 in spite of the fact that the number of
households increased (United States Department of Energy, 1981).
Contributing to this decline was not only the use of alternative energy

sources but also continuing conservation activities. Sinden (1978) has

estimated that solely through the use of technology, a major portion of
the energy used to heat limes in the U.S. can be saved.

Fewer studies are based on probable energy savings in a

behavioral sense (Ritchie, Claxton, and McDougall, 1981). This

distinction between potential and probable energy saving forms the
rationale for behavioral energy research.

Although there have been a great number of consumer energy
use studies, the scope of previous research is limited. Newman and Day

(1975) comment on the elusive nature of research focused on household
behaviors and their effect on energy consumption. They state a need

for thorough conceptualizations. Additional attention to this area may

lead to better understanding of the complexities of household energy
consumption (Ritchie, et al., 1981). Furthermore, rarely is research

focused on the behavior of household members following retrofitting.
Researchers and scientists have clearly pointed out that a major

portion of household consumption of energy is circumscribed by the
dwelling (Newman and Day, 1975; Ritchie, et al., 1981).

Although consumers have invested in major conservation

measures such as structural modifications for their homes, they may



not be receiving the full value of their investment in conservation due
to the change in behavior after the retrofitting occurs (Verhallen and

van Raiij, 1981). Verhallen and van Raiij (1981) found the addition of

home insulation to have opposing effects on energy use. For example,

after the addition of home insulation, consumers indicated the lowering

of thermostat settings. Yet, conversely in terms of energy

conservation, they increased the airing out of rooms. Few longitudinal

studies exist in which the relationship between energy conserving
behaviors of the consumer before and after the implementation of
structural modifications is compared. Further attention directed

towards household behavior may lead to a better understanding of the
complexities associated with household energy consumption. Niemeyer

and Morris (1982) and Davidson (1977) express a need to extend the

scope of energy conservation research.

Purpose

The focus of the current study is on the relationship between
energy related behaviors prior to and following structural

modifications of the residence. If there is a change in energy

conserving structural modifications, will there also be a concomitant
change in energy conserving behavioral practices? The objectives of

this study are: 1) to create a profile of the sample consisting of those
who added one or more structural modifications between March, 1981

and March, 1983 and 2) to determine behavior changes for those
respondents who had added energy conserving structural features

between March, 1981 and March, 1983. Consumer behavior research

based on energy consumption following structural modifications may

assist not only educators but also utility companies and policy makers.

Through this research, a better understanding of consumer behavior

will be obtained. In turn; 1) utility companies can establish more

realistic programs, 2) housing educators and researchers will benefit in



disseminating information and in further reasearch, and 3) legislators

will be assisted in developing and gaining support for energy

conservation legislation.

Assumptions

In this study, the following assumptions are made:

1. The information provided by the sample respondents is

complete and accurate.
2. No systematic bias exists in the way respondents

answered the questionnaire.

Limitations

The following are limitations to the present study:

1. It is not possible to determine whether homeowners
who did not return the questionnaire are different from

those who did.
2. This study was restricted to a sample of 170 out of a

potential 600 Oregon households. This sample was

originally taken from Oregon telephone directories,

however,the findings may only be generalized to Oregon
residents owning telephones, because the sample is now
restricted to those in the longitudinal sample.
3. This study is limited to the investigation of residential

energy conservation. The industrial, commercial, and
transportation sectors were not considered in the data

collection.
4. The research instrument from which data for this

analysis were taken was developed to longitudinally

measure energy conservation practices. It was not

developed specifically for the purpose of this study, and,
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therefore, structural and behavioral measures were a
compromise between what was thought ideal and what
was available from the research instrument.

Definition of Terms

The major independent variable assessed was
structural modification. The major dependent variable

studied was behavioral change. Following are the

definitions used for each of these variables as well as
definitions to additional terms used within this study.

Behavior change: change in lifestyle, in contrast to the
expenditure of money, that will reduce energy use for
space heating and cooling or water heating.
Belief: a person's information or opinion he has about
himself and the world in which he lives (Ajzen and
Fishbein, 1980).
Energy conservation: a reduction in the usage of fuel by
the efficient management of actions and/or physical
materials.
Homeowner: a respondent whose response to Question 18
from the 1983 questionnaire was "owned by you."
Intentions: a determination to act in a certain way.
Potential energy conservation: the measure of energy
savings based strictly on technical factors.
Person-environment interaction: the relationship between
the physical environment and the behaviors of an
individual or group within the environment.
Probable energy conservation: the energy savings likely
taking into account both technical and behavioral
factors.
Retrofit: the alteration of the structure of a home
(Morris and Winter, 1978).
Rural: a respondent whose dwelling is not located in any
one of the Standard Metropolitan Statistical Areas in
Oregon.
Structural modification: physical additions or changes to
the basic physical characteristics of a residence.
Subjective norm: a specific behavioral prescription
attributed to a generalized social agent (Ajzen and
Fishbein, 1980).



7

Urban: a respondent whose dwelling is located in any one
of the Standard Metropolitan Areas in Oregon, which
include the following six counties: 1) Clackamas, 2) Lane,
3) Marion, 4) Multnomah, 5) Polk, and 6) Washington (U.S.
Bureau of the Census, 1980).
Weatherization: a permanent change in a home to make it
more energy efficient.
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CHAPTER II

REVIEW OF LITERATURE

Residential Energy Conservation

Clark (1980) stated that, "The first step towards energy
security is the least costly and the most productive step. . .

conservation" (Clark, 1980:45). Energy conservation can be

defined as, "A reduction in the usage of fuel by the efficient
management of actions and/or physical materials" (Porter,

1982:6).

Energy conservation has been accepted as the most

effective way to address short-term energy problems (Elstein,
1980) and can play an important role in increasing the

efficiency of energy use. The advantages of energy conservation

are widely recognized. Researchers in the Ford Foundation

(1974) concluded that conservation is both cost-effective and
the only major new source of energy which is readily available.
Stobaugh and Yergin (1979) described conservation as the

. . . source of energy that produces no radioactive
waste, nothing in the way of petro-dollars, and
very little pollution. Unhappily, however, it does
not receive the emphasis and attention it deserves
(Stobaugh and Yergin, 1979:148).

Energy conservation is important not only in relation to
the supply situation but also to maintain our environmental
standards. An additional supporting point concerning energy

conservation is a sociological or moral one. Glesk (1973)

estimated that six percent of the world's people, those living
in the United States, are consuming one-third of the world's
energy.
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The energy consumed by a building is the result of the
energy needs of the structure and the efficiency with which
those needs are satisfied (Griffin, 1974). The aim of energy
conservation is to reduce basic demand by cutting a building's
energy appetite and to improve the efficiency of the energy
supply system by eliminating waste. Researchers have clearly
pointed out that a major portion of household consumption of
energy is circumscribed by the dwelling (Newman and Day, 1975;

McDougal, Ritchie, Claxton, and Anderson, 1982). There exist

two basic methods to alter energy consumption in housing.

First, families can reduce the amount of energy used in their
homes by changing their behavior through such means as turning

off unnecessary lights or lowering the thermostat (Farhar,

Vories, Crews, and Unseld, 1980), this method has been termed
"quick fix" by Jarmul (1980). Unfortunately, lifestyle changes

which have to be made are often those that create inconvenience
for families and, thus, are not effective in significantly

reducing consumption (Tremblay, 1981). The second method is to

reduce energy use through capital investments to make homes
more energy efficient and economical to heat and cool.

In order to understand the multi-step approach to

effective energy management, it is useful to subdivide methods
of energy conservation into three categories based on

consumption reduction and length of payback (Jarmul, 1980).
These categories consist of quick fix, refit, and systems

convert (see Table 1).
Table 1. Categories of structural

modifications--savings and payback.

Energy
Savings (%) Payback Period

Quick fix 10-20 Up to 1 year
Refit 10-15 1 year to 3 years
Systems convert 10 -10-r 2 years to 5 Years

Accumulated 30-45+

Source: Jar mul (1980), page 56.
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Quick fix. Quick fix modifications can be defined as mild

measures of reducing energy use that achieve rapid and

significant energy savings at negligible cost or at a cost that
can return an investment within a year. Minimal preparation

generally is required for implementing these quick fix

measures. Examples of these behavior changes include no-cost
methods: close off some rooms, set water heater to 120°F (or
less), set thermostat at 65°F or lower in winter, set thermostat
at 78°F or higher in summer, change use of rooms to take
advantage of sun-warmed or shaded areas, open and close
window coverings to take advantage of sun and temperature
differences.

Refit. Refit modifications are those measures that
require modest capital investment, can usually result in an

additional 10 to 15 percent savings, and have paybacks in one
to three years. Examples of refit modifications include: storm
doors on all entrances, storms on most windows, clock set-back
thermostats, weatherstripping and caulking, glass doors on

fireplaces, wood-burning stoves, outdoor window shades, and
insulated interior window coverings.

Systems convert. Systems convertion modifications are
generally sophisticated and require a greater capital

investment as compared to refit modifications. They have the
potential of yielding an additional 10 percent savings in

energy and involve payback of two to five years. Examples of

systems convert modifications include: double panes on most
windows, more than four inches of ceiling insulation,

insulation in outside walls, thick floor insulation, solar

hot-water heaters, solar heating, and evaporative coolers.

Generally these major modifications are implemented after
thorough quick fix and refit programs have been initiated. As

each category of modification is added to the work preceding
it, a greater opportunity for consumption reduction is offered,
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and an increasing rate of capital expenditure is involved

(Jarmul, 1980).

In summary, energy conservation has been recognized by
researchers as an extremely important area for study and

influential in terms of its limited supply and maintainence of

environmental standards. Residential energy consumption can be

decreased by two basic means: 1) change of behavior to one
which is more energy efficient and 2) retrofitting or

weatherization of the structure to increase the energy

efficiency with Jarmul (1980) suggesting three categories of

energy management based on ease of implementation, amount of
capital required, and time for payback: 1) quick fit, 2) refit,
and 3) systems convert.

Behavioral Change

Individual changes made in response to the expressed need

to conserve energy may have differential effects on family

behavior. The phenomenon of "compensatory behavior" was
evident in a study conducted by Pitts, Willenborg, and Sherrell
(1981). Many households undertook behaviors that seemed to
imply a conservation motive but also took actions leading in the

opposite direction. Based on their findings, the researchers
implied that while some consumers are concerned about

increasing prices and were willing to reduce consumption, they
also chose a compensating action to soften this effect. I" short,

consumers seem to want to "preserve their lifestyles" (Pitts et
al., 1981:11) and will do so until the attendant costs become
prohibitive.

Socioeconomic characteristics have implications for

energy-related behavior. Energy-related behavior has been shown

to vary according to one's education, income, etc. This is not

only because socioeconomic characteristics reflect an

individual's level of awareness and receptiveness to change
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(Zuiches, 1976), but also because they are related to lifestyle
preferences and consumption patterns (Newman and Day, 1975).
Marganus (1981) found the adoption of no-cost conservation

practices, behavioral changes, was higher among respondents who
favored energy conservation. McDougall, et al (1979) found that,

in some cases, concern for energy consumption was reflected in
actual behavior, but in other instances, expected
attitude-behavior relationships were not found. For example,

those with higher incomes, a factor frequently related to social
consciousness in attitude scales and in reported behavior, are
not likely to be found among the lowest energy consumers. The

high income consumers are more willing to perform one time
conservation activities that often require monetary outlays, such
as insulating ceilings and floors, than to adopt long-term changes

in behavior that affect their lifestyle. Thus, consumers may

exercise conservation behavior not only because of attitudes
concerning what is socially correct, but also because of

attitudes concerning what is personally beneficial. Kline,

Stanley, Cheng, and Bordt (1975) compared the energy use of the
"poor" with that of the "well off" through the documentation of
the type and amount of energy use for home and water heating
as well as for the operation of household appliances. They

concluded that the poor are already saving energy to the

greatest extent possible and, thus, cannot easily reduce their
energy use any further.

In summary, a number of factors must be examined to fully
understand the propensity to conserve energy through lifestyle
modifications. Among these factors are socioeconomic

characteristics and individual preferences and attitudes. While

one might expect concern about energy consumption to be

reflected in behavior this is not always the case (McDougall et

al., 1979). Preservation of lifestyle or compensatory behavior

may take precidence over the expected attitude-behavior

relationship (McDougall et al., 1979).
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Structural Modifications

Considerable research effort has been focused on

potential energy savings using structural modifications. Sinden

(1978) suggested that tuning furnaces, improving insulation,

and weatherstripping could save 50 percent of the energy used
to heat homes. Therefore, increasing the energy efficiency of
homes through structural modifications has the potential to

result in considerable energy savings without necessitating

major changes in lifestyles.

Structural variables have been shown to have a consistant
association with energy consumption (McDougall et al., 1981).

Morrison and Gladhart (1979) found that energy use is

influenced by structure type, style, and building materials. As

the number of rooms, exterior doors, and window space increase,
more energy is consumed. Conversely, energy consumption

decreases in relation to increased amounts of insulation in

ceilings and walls (Verhallen and van Raaij, 1981). Tienda and
Aborampah (1981), in a study of nonmetropolitan Wisconsin

families, concluded that the physical/structural
characteristics of family dwellings were more important than
socioeconomic and family factors in determining energy

consumption levels. However, Neimeyer and Morris (1982) found
energy satisfaction, household size, age of household head,
household income, and home ownership were direct determinants
of the propensity to conserve through structural modifications.

In summary, because the energy efficiency of a dwelling
is greatly influenced by the structure type, style, and

building materials, structural modifications have the potential
to result in considerable energy savings. While socioeconomic

and family factors were indentified as direct determinants of
the propensity to conserve through structural modifications

(Neimeyer and Morris, 1982), physical/structural
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characteristics of the dwelling were shown to be more

influential in determining energy consumption levels (Tienda

and Aborampah, 1981).

Potential and Probable Residential Energy Savings

Ritchie et al. (1981) sought to understand the factors
influencing energy consuming behaviors. The basis for their
rational was to promote the conservation of energy by

stimulating behaviors that are more energy efficient and/or by
stimulating a reduction of high energy consuming practices.
Conservation program alternatives can be assessed relative to
total potential energy savings. For example, a technical

procedure could be used in calculating the potential energy
savings that would occur if a structure were retrofitted with
additional insulation. However, an assessment of the behavioral
response would be necessary before probable savings could be

forecast. It is this distinction between potential and probable
energy savings that forms the rationale for behavioral energy
research (Ritchie et al., 1981).

Although no two buildings are identical, all buildings

have three fundamental components which affect energy use: 1)

the energized systems, 2) the nonenergized systems, and 3) the
human systems. The energized systems are those which consume

energy directly, such as lighting and heating plus various

pieces of equipment such as clothes dryers, computers, and
televisions. Nonenergized systems are those which do not

consume energy directly, but which do affect the amount of
energy that the energized systems must expend in order to work

efficiently. Examples of nonenergized systems are floors,

windows, doors, as well as weather and landscaping. Human

systems are comprised of those persons who have an impact on

when and in what quantity energy is consumed. It is the
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interaction between these three systems which forms the basis
for person-environment interaction research.

Many have become interested in the person-environment
interaction. Psychologists, sociologists, home economists, and
architects, to name a few, have all focused on this issue, and
each discipline has contributed important conceptualizations

and research implications. Sinden (1978) stressed the

importance of behavior environmental congruence. He stated that
the central factor within the behavior-environmental
relationship is the manner in which design meets the social
needs and expectations of residents.

Marans and Spreckelmeyer (1981) attempted to clarify and
supplement what is presently known about relationships between
both the physical environment and its specific attributes, and
people's behaviors and subjective reponses to that environment.

The researchers indicated through their study of behavior

environmental congruence that the physical environment can
influence the perceptions and the behaviors of workers within
that environment. Marans and Spreckelmeyer (1981) stated that

an underlying purpose of any environmental evaluation should be

to develop a better understanding of how the physical

environment contributes to or impedes the goals of the

individuals who must operate there. Within any environmental

context, there clearly is a multitude of interrelationships

which requires examination if this basic objective is to be

fulfilled (Marans and Spreckelmeyer, 1981). It is important to
note that the majority of the behavior-environment research to
date has been limited to the workplace. Understanding the

relationship between the attributes of residential space and

the behavorial response of those within that environment is

also an important area of study.
In a broad sense, energy use may be reduced through

changes in lifestyle and/or by careful expenditure of capital
(Pitts et al., 1981). More specifically, opportunities are available
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for improving energy efficiency through structural and behavior

changes.
Structural modifications have a stong influence on energy

use, either in a direct way or through household behavior.
Verhallen and van Raaij (1981) focused on the behavior of the
household members as a major determinant of household energy

use. They found that although most repondents had positive
attitudes towards energy conservation, they did not behave
accordingly. Household members adapted their behavior to

altered home characteristics in one of three ways: in an energy

saving way, an energy wasting way, or in a combination of the
previous two. For example, the addition of home insulation was
found to have opposing effects in energy use: lower thermostat

settings, but more airing out of rooms with interior doors

and/or exterior windows (Verhallen and van Raaij, 1981). The

potential energy savings of 18 percent based on the addition of
insulation was decreased to a probable 12 percent due to
lifestyle modifications such as increased ventilation
(Verbal len and van Raaij, 1981).

Energy conservation systems may be wasted if the users of

the systems cannot respond knowledgeably to the demands which

the system may explicitly or implicity place upon them (Weller

and You le, 1981). Although the general consensus is that

occupants learn to use the facilities provided for them,

experience suggests that this may not necessarily be true

(Weller and You le, 1981).
A number of energy studies conducted recently have been

focused on a range of household behaviors as possible

contributions to energy consumption. Although there have been a

great many consumer energy use studies, in only a few have

researchers used consumption data as a dependent variable

(Verhallen and van Raaij, 1981). In many studies, energy

conservation practices have been examined rather than

differentiating between structural modifications and energy
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conserving behavior. Although previous researchers of energy
conservation actions have distinguished between structural and
lifestyle modifications, very little is known concerning the

effect of changes on conservation behavior. For example, little

is known concerning the relationship between the type and
variety of energy conservation behaviors performed prior to and

following the installation of strucural modifications. Thus,

potential energy savings rather than probable energy savings,
has been emphasized throughout the majority of behavioral

research (Verhallen and van Raaij, 1981). The major concern is

that without further information and education, energy savings
from conservation may be over estimated.

In summary, although investments in many types of home
improvements, such as retrofitting, wood stoves, storm windows,

and double glazing, have high potential savings, probable

savings may be lower and related to behavior and daily routines
( Verhallen and van Raaij, 1981). Further attention directed
towards household lifestyles may lead to a better understanding

of the complexities associated with household energy

consumption (Verhallen and van Raaij, 1981).

Theoretical Models

Verhallen and van Raaij
Verhallen and van Raaij (1981) focused on the lifestyle

of the household members as a major determinant of household

energy use. They found that although most repondents had

positive attitudes towards energy conservation, they did not

behave accordingly. The relationships between energy-related
attitudes, household behavior, home characteristics,
sociodemographics, and the actual use of natural gas for home

heating were investigated.
As shown in Figure 1, the energy use of a household is

dependent on energy-related household behavior variables, home
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characteristics, and special circumstances. Verhallen and van
Raaij (1981) investigated these factors separately and together
for each of the three four-month periods of study as well as
for the total period. The numbers with arrows (see Figure 1)

are proportions of explained variances of the dependent

variable, behavior.
Household behavior was represented by six principal

components: 1) bedroom temperature at night, 2) home

temperature during absence, 3) home temperature during

presence, 4) use of curtains, 5) airing out of rooms, and 6) use

of bedrooms and by two specific components: 1) use of hallway

door and 2) pilot flame. Household behavior was found to explain

26 percent of the variance of energy use. The major behavior

variables found to be significant at the p<.01 level were home
temperature during absence, switching off pilot flame, bedroom

temperature at night, home temperature during presence, and use

of the hallway door.
In summary, Verhallen and van Raaij (1981) were able to

explain 61 percent of the energy use-variance. Household

behavior explained 26 percent, home characteristics 24 percent,
and special circumstances explained 11 percent of energy-use

variance. Attitudes were poor predictors of household behavior

in this study.
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Figure 1. Relationships among groups of variables and household
energy use.
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Pacific Power and Light (1980)
Pacific Power and Light (1980) (PP&L) attempted to

determine if behavioral patterns of customers after weatherizing
changed in relation to conservation actions performed prior to
weatherizing. PP&L retained General Marketing Association

(GMA) Research Corporation in 1980 to conduct a study to
identify and measure changes in electrical energy use after
PP&L customers weatherized their homes.

Telephone interviews were conducted with 385 of 2500
customers whose names were provided by PP&L. These customers

met the following criteria: 1) were responsible for paying the
heating and electric bills and making decisions about energy use,
2) had resided in principle year-round home, 3) had moved into
the home prior to November, 1978, and 4) had weatherized in the

period from January, 1979 to September, 1979.
Although existing data is not sufficient to support the

hypothesis that behavior changed as a response to

weatherization, this change was indicated. GMA found that 63
percent of the homeowners who had previously closed off rooms,

opened these rooms after weatherizing. In addition to opening

up rooms, homeowners also appeared to be making trade offs
between savings from the weatherization and comfort through the

purchase of appliances that added to the comfort and

convenience of their homes. Examples of these appliances

include electrical fans, dehumidifiers, and portable heaters.

As a result of this study concerning energy use by customers,
one of PP6cLis recommendations was to "...strongly promote the

combined affects of taking many small conservation measures"

(Pacific Power and Light, 1980:5).

In summary, researchers indicated consumers modified

their lifestyles in a negative sense following the addition of

residential weatherization features. Thus, compensatory

behavior in the form of trade offs of comfort and convenience
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for weatherization savings was indicated through the PPdcL

study.

Porter (1982)
Porter (1982), using the Nevada portion of the 1981 W-159

data, determined that as the number of behavior changes for

energy conservation increased, the number of housing structure

modifications also increased (p<.01). Those who made the

greatest number of positive behavior changes were also those

who made the most structural modifications.

Theory of Reasoned Action
According to theory of reasoned action, intention is the

immediate determinant of behavior and thus allows prediction of

behavior (see Figure 2) (Ajzen and Fishbein, 1980). Intentions

are assumed to be a weighted outcome of attitude and subjective

norms as a determinant of behavior. Measuring the two, in

addition to intention, may provide a better understanding but

may not improve the prediction of behavior. Generally speaking,

beliefs reflect a person's past experiences, and exposure to

different kinds of information leads to the formation of

different beliefs. External variables sometimes relate to belief

and provide insight. But, according to the theory, external

variables are mediated by beliefs and, therefore, not expected

to increase the ability to predict attitudes, subjective norms,
or intention, or, in turn, behavior. External variables are also

not expected to have consistent effects. They may be found

related to a given behavior at a given time but no longer
related to another. In addition, external variables may be

related to one variable but not related to another. The

intention-behavior relationship is dependent on correspondence

between the intention and behavior and the stability of the

intention. If the measure of intention is found unrelated to

behavior, a lack of stability in the intention-behavior
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relationship, is indicated. With this lack of stability also

indicated it would not be possible to attempt to understand the
behavior by investigating determinants of intention. For example,

attitudes and subjective norms are determinants of intention but
knowing them will not increase the ability to predict behavior.
Intention is the immediate determinant of behavior and thus, will
assist in understanding behavior to the greatest degree.

It was not an objective in this study to predict

behavior, but instead to analyze the relationship between

structural modifications and effects on residential energy

conserving behaviors. The Ajzen and Fishbein (1980) theory of
reasoned action model contributes to this study by identifying
and limiting the factors necessary to investigate. Therefore,

the model was not tested but rather used as a justification for
variables which were not investigated for this study. The model
was also used to gain a better understanding of why further

investigation .of variables, such as beliefs, attitudes, various
demographic variables, and subjective norms could be of use in

future studies.



Figure 2: Theory of Reasoned Action
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Modeling Energy Conservation Modifications

There is a need to differentiate between structural and
behavioral practices for energy conservation (Porter, 1982).

Previous researchers have also indicated a tendency for

structural modifications to have opposing effects on behavior
(Verhallen and van Raaij, 1981). Pacific Power and Light (1980)

found that 63 percent of homeowners who had previously closed
off rooms opened these rooms following structural changes.

A variety of factors are involved in the ultimate

residential energy used (Verhallen and van Raaij, 1981).

Consumers can control a large portion of this energy

consumption by changing their behavior or by modifying the
structure of the dwellings. Behavioral changes and housing

structural modifications for energy conservation are examined
separately in this study. The conceptual models complement
previous theories concerning structural modifications and

behavioral practices for residential energy conservation. This

is accomplished by concentrating on a simplistic overall view
and drawing_from the various theories and expanding upon their
positive and applicable aspects in an attempt to improve rather
than disprove. The conceptual models presented are mechanisms
for understanding the relationships among data collected for
this study (see Figures 3, 4, and 5).

The models developed serve two purposes (see Figures 3,
4, and 5). First, "maps" illustrating how sets of variables

might be interrelated are provided. The manner in which

structural modifications are linked to behavior changes are
suggested through the models which are based on the

implications suggested from previous research in the field of
energy conservation. Methods to monitor changes in energy

conservation practices over time and to identify factors

related to their occurences are also provided through the use
of these "maps." This is made possible through the use of the
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Western Region Energy Study: 1) the representativeness of the
sample and the sample size allow for detailed statistical
analysis, 2) changes can be monitored through resurveying of
the same respondents, and 3) this is feasible as the project has a
five year duration (January 1, 1981 through December 31, 1985).

The second purpose of the models is to provide a

conceptual framework to guide the investigation of the

relationships among the relevant variables, structural and

behavioral changes affecting energy conservation. The

conceptual models for this study were derived from frameworks
previously developed by researchers in conducting research on
relationships between energy conservation variables. There will

be no attempt to predict behavior but rather the analysis will
be based on the relationship between the structural
modification variables and the lifestyle modification variables
of the same respondents in the 1981 and 1983 Western Region
Energy Survey.

The targeted population for this study will be based on
respondents' answers to Question 14 concerning structural
modifications (see Appendices A and B). The subsample will

include respondents who indicated they added structural
modifications between March, 1981 and March 1983. The effects

of structural modifications on energy conservation behaviors
for the subsample will be analyzed by employing three methods
based on the energy conservation behaviors the respondents
indicated were used from Question 10 in 1981 (see Appendix A)
with those indicated used in Question 6 in 1983 (see Appendix
B).
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Null Hypotheses

Ho: There is no significant difference between the mean

behavior change score for respondents who added and the mean
behavior change score for respondents who did not add:

1. double panes or storms on most windows,

2. weatherstripping and caulking on most doors and

windows,

3. more than four inches of ceiling insulation,
4. thick floor insulation,
5. storm doors on all entrances,

6. clock set-back thermostats,
7. glass doors on fireplaces,
8. wood-burning stoves, and
9. insulated interior window coverings.

H
o

10: There is no significant difference among the four

structural modification groups defined by one, two, three, and
four or more structural modifications with respect to behavior
change scores.

H
o

11: There is no significant difference among structural

modification combination categories with respect to mean

behavior change scores.
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CHAPTER III

METHODOLOGY

The data for this analysis were obtained from a longitudal

survey which was conducted as a project by a Western Regional

Agricultural Experiment Station Committee (W-159). The project was

titled "Consequences of Energy Conservation Policies for Western

Region Households." Ten western states and Pennsylvania participated

in the project in 1981. With the exception of Montana, all of the

original states participated in the project again in 1983. Because

regional data were not yet available for analysis, the present study is

confined to Oregon data. The questionnaire, sample selection, data

collection, reliability and validity, and statistical analyses are

discussed in this chapter.

Description of the Questionnaire

The Western Regional W-159 Technical Committee developed the

mail questionnaire, "Energy Directions: A Western Perspective"

(Appendix A). The questionnaire was based on a review of previous

energy conservation research. The mail survey was chosen for its

capability to gather information from large samples at a relatively low

cost and in a standard procedure in all participating states. The Total
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Design Method (TDM) for Mail Surveys by Dillman (1978) was employed

in designing the questionnaire.

After the first draft of the questionnaire was refined by the

W-159 Technical Committee and revisions were made, the instrument

was pilot tested by researchers in the participating states and final

revisions were made. During the spring of 1981 and again during the

spring of 1983, the questionnaires were mailed at the same time in

each of the participating states. With the exception of a few minor

changes, the 1983 questionnaire (Appendix B) was identical to the

questionnaire administered in 1981. These minor changes were

necessary to make the questions more clear to the respondent and/or

to assist in coding the data for analysis. The content questions used to

obtain data for this study were not affected by any of these changes.

However, some ordering and, therefore, question numbering within the

questionnaire changed. The 1983 questionnaire was not pilot tested as

only minor changes were made from 1981 to 1983.

Specific questions were selected from the questionnaire for use

in this study. Questions of interest to the present analysis relate to

structural modifications added to the respondent's home, behavior

change, and demographic data. Analyses of these data will provide

insight into the the relationship between structural modifications and

behavior change and implications for residential energy conservation.
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Sample Selection

A stratified (50% rural/50% urban) random sample was drawn

from each participating state. Currently the Oregon rural/urban

population distribution is 40 percent rural and 60 percent urban

(Paulus, 1981) and, therefore, the rural population was slightly

oversampled. For Oregon, telephone directories served as the sampling

frame, the sample being selected according to a computer-generated

random sample. Telephone books were used as the basis for selecting

the sample as they were the most complete, readily available source

for drawing the sample in each of the states (Make la, Chatelain,

Dillman, Dillman, and Tripp le, 1982). Rich (1977) concluded that

samples drawn from telephone directories are very similar to samples

drawn from the total population. In Oregon, 95 percent of the

population have telephones, 85 percent of which are listed (Pacific

Northwest Bell, 1981). According to the sampling design, half the

questionnaires were mailed to the female head of household and half

were mailed to the male head of household. The stratification and

resulting sample was determined by the estimated number of residents

in each telephone book and the 1980 Census data for the state. For

Oregon, an adaquate sample size was estimated at approximately 850

respondents (W-159 Technical Committee, 1980). In order to obtain this

number, 1503 questionnaires (753 rural /750 urban) were initially mailed

(W-159 Technical Committee, 1980). Of the 1503 questionnaires mailed

in 1981, 834 were returned. In 1983, 1375 questionnaires were mailed.

Of these questionnaires, 834 represent the original respondents to the
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1981 survey. In addition to the original respondents, the questionnaires

were sent to a stratified (50% rural/50% urban) computer-generated

random sample. Six hundred of the returned questionnaires from the

original 834 respondents were usable. From these usable

questionnaires, those homeowners who responded "added a structural

feature" between March, 1981 and March, 1983 provide the necessary

data for this longitudinal study.

Data Collection

The Total Design Method consists of a very specific procedure

of data collection (Dillman, 1978). The two guiding principals are: 1)

to personalize the letter of introduction that accompanies the

questionnaire, and 2) to follow-up on non-respondents. A copy of each

introductory letter is included in Appendices C and D. The follow-up

methods were utilized to increase the sample size and decrease

additional non-respondent characteristics as a bias in the sample. The

initial mailing and follow-ups were done according to the

regionally-set schedule described below for both the 1981 study and

the longitudinal sample of the 1983 study. Any modifications are

noted.

First mailing. On March 9, 1981, questionnaires were sent to

randomly selected households. On February 15, 1983, questionnaires

were sent to the respondents of the 1981 study and additional
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randomly selected Oregon households. Each envelope that was mailed

contained a questionnaire and an introductory letter (see Appendices

C, D, and E). The introductory letter which accompanied the

questionnaire sent to respondents of the 1981 study differed somewhat

to make the letter more applicable to the sample (see Appendix E).

Letters that could not be delivered were checked for possible errors in

the address and re-mailed.

One-week postcard follow-up. One week after the initial

mailings, on March 16, 1981, and on February 22, 1983, postcard

follow-ups were mailed to each participant (see Appendix F). The

postcards were preprinted and again handsigned by the principal

investigator. The postcards contained a thank you for those who had

already mailed back their questionnaire and a friendly reminder for

others to answer the questionnaire.

Second follow-up after two weeks. On March 30, 1981, and

again on March 7, 1983, lithographed letters, which also were

handsigned, were mailed (see Appendices G and H). A second

questionnaire was provided in case the first one had not arrived or

was misplaced. As questionnaires were received, they were marked off

the mailing list according to their identification number. Thus, it was

possible to include only those participants in the second follow-up

which had not answered by that time. The follow-up letters were

slightly more urging than the first letters.
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Third follow-up. The Total Design Method calls for a third

follow-up on nonrespondents. This is accomplished either by telephone

or by certified mail. The third follow-up produces a higher return than

the first and second follow-up, according to Dillman (1978). Response

rates typically reach between 60 and 75 percent after the third

follow-up. This procedure, however, is extremely costly. Oregon chose

not to do a third follow-up on the 1981 study, because the response

rate was judged to be already sufficient. A third follow-up was

completed for the 1983 study using the systematic telephone procedure

suggested by Dillman (1978). A copy of the telephone call form used

for the third follow-up is included in the Appendix I (Make la, et al,

1982).

Final distribution of questionnaires. Of the total_ 1503

questionnaires which were initially mailed in 1981, 834 usable were

returned, a 67.2 percent return rate. One hundred thirty seven

questionnaires were undeliverable, 24 had been sent to families which

had moved, 101 were returned blank with a refusal to participate, and

407 were not returned for various reasons, identified as lack of time,

lack of interest to participate, and sickness. In the 1983 study, 896 of

the 1375 questionnaires initially mailed were returned and usable. One

hundred twenty two were undeliverable, 118 were either returned

blank with a refusal to participate or a refusal was given through the

telepone follow-up, and 180 were not returned for various reasons,
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such as respondents had moved, lack of interest to participate, and

sickness. Of the 861 questionnaires applicable to this longitudinal

study, 600 were returned containing sufficient information for coding

purposes, a 89.2 percent return rate.

For the present study, two detailed questions were selected

from the questionnaire. Modifications for energy conservation are

dealt with in these questions. The first, Question 10 in 1981 and

Question 6 in 1983, asked what structural energy saving measures

repondents had taken or planned to take in the future, whereas the

second question, Question 14 in both 1981 and 1983, asked what

behavioral changes respondents had made (see Appendices A and B).

Reliability and Validity

Reliablility

Reliability is the extent to which an experiment, test, or any

measuring procedure yields consistent results on repeated trials

(Carimes and Zeller, 1979). Provision was not made for assessing the

reliability of responses in the study. However, researchers were very

much aware that, over time, respondents' attitudes and beliefs could

be influenced by external factors and subsequent testing could affect

the response. Therefore, all states participating in this project mailed

out common questionnaires on set dates and followed a regionally set

follow-up time schedule (Tripp le, 1982).
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Validity

Validity can be defined as the degree to which a measure

assesses what it claims to assess (Anderson and Ball, 1975; Mehrens

and Lehmann, 1973). Three types of validity recognized in social

science research include: 1) content validity, 2) face or construct

validity, and 3) criterion validity.

Content validity can be defined as the degree to which an

instrument captures the objectives of a program (Anderson and Ball,

1975). Content validity is reached if the instrument adaquately

measures the dimension(s) it was developed to measure. Face or

construct validity is the degree to which an instrument appears to

measure what it claims to measure (Stanley and Hopkins, 1972) and is

often associated with content validity. Criterion validity pertains to

the study of the relationship between the test scores and an

independent external measurement (Mehrens and Lehmann, 1973).

Statistical Analyses

The usable questionnaires were coded under the direction of the

Oregon Principal Investigator, and coded responses were key punched

onto computer cards for the 1981 study. For the 1983 study, the

coding and key punching of coded responses were completed under the

direction of the Utah Principal Investigator as a regional project.

These data were then transferred to magnetic tapes which were the

sources of data to be analyzed in this study. The statistical analyses
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for this study were completed at the Milne Computer Center, Oregon

State University.

The six criteria used to assess behavior change included: 1)

closing off some rooms, 2) reducing the water heater to 120°F or less,

3) setting the thermostat at 65°F or lower in the winter, 4) at 78°F or

higher in the summer, 5) changing the use of rooms to take advantage

of sun-warmed or shaded areas, and 6) regulating window coverings to

take advantage of sun and temperature differences. To obtain the

number of behavioral changes a respondent had implemented in 1981

and in 1983, "This is done now" responses for each year were totaled

for possible scores of 0 through 6. The 1983 score was then subtracted

from the 1981 score for a behavior change score ranging from +6 to 0

to -6. These responses were used to reflect the current status of

conservation behavior used for conservation at the time of each of the

studies. "Don't do now, but plan to do within two years" responses

were not used, as they do not reflect the current status of

conservation behavior in the home and could reflect answers

respondents feel they should give or items they may not actually

implement in the future (Porter, 1982).

Nine housing structural modifications were included: 1) double

panes or storms on most windows, 2) weatherstripping and caulking on

most doors and windows, 3) more than four inches of ceiling insulation,

4) thick floor insulation, 5) storm doors on all entrances, 6) clock

set-back thermostats, 7) glass doors on fireplaces, 8) wood-burning

stoves, and 9) insulated interior window coverings. The behavior
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change score and the structural modification score were weighted.

Weighting of these scores allows 1) the inclusion of respondents

stating "Doesn't apply to my home" and 2) the comparision of 1981 and

1983 scores.

Those respondents' responses indicating "Doesn't apply to my

home" to three or more behavior variables or five or more structural

variables were replaced with a missing value and the score was

undefined. The purpose of this was that these responses may reflect a

lack of knowledge regarding the items. For example, the respondent

may be unaware of what is meant by changing the use of rooms to

take advantage of sun-warmed or shaded areas. Thus, the sample,

consisted of those respondents in the longitudinal sample who own

their own homes and who indicated that they had made structural

modifications following the 1981 study and before the 1983 study as

Indicated by their 1983 response.

The statistical analyses used in this study involved three stages:

1) descriptive statistics,

2) t-tests, and

3) analysis of variance (ANOVA).

The first stage. Descriptive statistics were run on the

socio-demographic, independent, and dependent variables. Descriptive

statistics to describe, quantatatively, characteristics concerning the

sample from which or about which data were collected include: 1)

frequency distributions, 2) percents, 3) measures of central tendency

in the form of mean, median, or mode, 4) measures of dispersion in
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the form of standard deviation, and 5) correlation coefficents. The

socio-demographic variables were not weighted. Weighting was not

necessary as descriptive characteristics concerning the subsample from

which or about which data was collected was desired rather than those

characteristics representative of the population.

Continuous variables included: 1) educational level and 2) age.

The types of descriptive statistics for these variables included:

frequency distributions, mean, and standard deviation.

Categorical or discrete variables included: 1) total yearly family

income, 2) estimated value of the residence, 3) year in which the

dwelling was constructed, 4) size of the home, 5) respondent's sex, 6)

housing tenure, 7) location of the residence (rural/urban), 8) number of

investments the family made, 9) main fuel source for heating and hot

water heating, 10) conservation behaviors, and 11) structural

modifications. The types of descriptive statistics for these categorical

or discrete variables included: frequency distributions, descriptive

tabulations, percents, and medians or modes. Frequency distributions

and descriptive tabulations were utilized to define the categories of

structural modifications based on numbers and types of modifications

completed by respondents. Descriptive tabulations were used to

determine which patterns or combination categories of completed

structural modifications emerged.

The second stage. Statistical analyses consisted of inferential

statistics in the form of the t-test. The t-test is the analysis of

difference between means. This test was used due to its
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appropriateness for analysis of ordinal data, which was the primary

type of data employed in this study. The t-test provided information

concerning the significant difference between the mean behavior

change score for those respondents who added specific structural

modifications and those who did not.

The third stage. Inferential statistics utilizing analysis of

variance (ANOVA) were used. The first ANOVA was performed to

determine which, if any, of the categories of numbers of structural

modifications explained variation in the behavior change score. The

second ANOVA was performed to determine which, if any, of the
categories of combinations or patterns of completed structural

modifications explained variation in the mean behavior change score.

There was a total of two ANOVAs for this study; one ANOVA

comparing categories of structural modifications completed with

respect to a behavior change score and the second comparing

categories of structural modifications based on specific combinations

of completed structural modifications with respect to a behavior

change score.

The basic component of ANOVA is the variance. The ANOVA

provides the scores that are tested for significance by the F test. The

F test, the test of significance for the analysis of variance, 1)

provides information to enable inferences or predictions to be made

from the collected information, and 2) provides information regarding

the amount of variability within a sample and between or among

samples (Joseph and Joseph, 1979). ANOVA depends upon the
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preliminary determination of various quantities referred to as "the sum

of squares." Where the overall F was statistically significant at the

.05 level, the major effects were examined.

Because the independent variable was catagorical, ANOVA's

were used rather than regressions. The analysis of variance, with its

accompanying F statistic, is the most applicable test when there are

multiple variables and categories (Joseph and Joseph, 1979). In

addition, the test is useful with a limited number of scores in each

cell or sub-sample.

In summary, three statistical variations were used in quantifying

the structural modifications:

1) Frequency distributions were run to quantify those

respondents completing each type of structural modification (see

Figure 3). Corresponding null hypotheses, H01 through H09, were

tested employing the t-test to determine the difference in means

between those respondents who completed a specific structural

modification and those who did not.

2) Frequency distributions were run to quantify the number of

structural modifications (1, 2, 3, and 4 or more) of each respondent

(see Figure 4). Based on these frequencies, respondents were grouped

according to the number of structural modifications made.

Corresponding null hypothesis, H010, was tested.

3) The descriptive tabulations of types of structural

modifications enabled respondents to be catagorized into discrete

groups by quantifying combinations of structural modifications
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completed. Based on these combinations, respondents were grouped

accordingly. Corresponding null hypothesis, Holl, was tested (see

Figure 5).
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CHAPTER IV

FINDINGS

The sampling response rate, validity of the questionnaire,

sample profile, null hypotheses findings, and discussion of findings will

be discussed in this chapter.

Sampling Response Rate

1981

Out of the 1503 mailed questionnaires (753 rural, 750 urban), 834

usable questionnaires were returned. Of the remaining 669

questionnaires, 137 were undeliverable, 24 respondents were ineligible
because they had moved, 101 respondents overtly refused, and the
remaining 407 were non-returned questionnaires. The completion rate
was 67.2 percent and was computed:

Completion Rate==Returned and usable questionnaires X 100,
(Total it mailed questionnaires)-
(undeliverable+ineligible+overt
ref usals+non-returned)

therefore,

Completion Rate= 834 X 100 =67.2 percent.
1503-669

1983

Out of the 1375 mailed questionnaires,
861 were sent to the 1981 respondents applicable to the longitudinal

portion of the W-159 study. Of the 861, 600 usable questionnaires

were returned, 81 were undeliverable, 42 respondents were ineligible

for various reasons, 65 respondents overtly refused, and the remaining
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73 were non-returned questionnaires. The completion rate was 89.2

percent.

Validity of the Questionnaire

Content validity is reached if the instrument adaquately

measures the dimension(s) it was developed to measure (Neale and

Liebert, 1980). The questions utilized in this study met the objectives

of the project. Content validation of the questionnaire is based on a

comprehensive coverage of the important areas related to the topic

being studied. Content validation is a subjective and judgemental

determination. This research was based on a survey of residential

energy related concerns in the Western United States. The

questionnaire was developed by experts in the fields of housing and

home energy (Buck, 1981). These experts determined the topicial

divisions of the questionnaire: 1) "The Big Picture," 2) "Energy

Directions," 3) "Ways to Cut Back," 4) "Energy Efficiency at Home," 5)

"About Your Home," 6) "Home Energy Costs," and various demographic

and investment variables, such as occupation, age, income, education,

treasury notes or bills. In the judgement of these experts, each topic

was comprehensively covered by the items on the questionnaire (Buck,

1981). Therefore, based on the professional judgement of experts
within the fields of housing and home energy, the content of the
questionnaire is assumed to be valid.

Face or construct validity was a major concern in the

development of the questionnaire utilized in this study (Tripp le, 1982).

The instrument was reviewed and revised by experts in a variety of

fields and was pretested with persons of varying backgrounds in age,

education, and housing situations, such as rental, ownership,

single-family dwelling, and number of occupants. Questions

necessitating further revisions were refined before the questionnaire

was printed for distribution to the 1981 sample.

Examining the criterion validity of structural modifications and

behavioral change would involve observing the home features and



44

lifestyles of respondents in the study. Due to the number of

respondents in the study and their wide geographic distribution,

criterion validity was not addressed.
To determine whether significant differences existed between

the respondents and the non-respondents to the 1981 mailed

questionnaire, non-respondents were contacted by telephone and asked

selected questions from the mail version (see Appendix J). A

difference in the urban/rural mix in relation to their answers to
selected questions was found (Porter, 1982). Slightly fewer urban than

rural residents responded to the mail survey. It was concluded that,
although both respondents and non-respondents tended to feel the
energy situation is serious, those returning the mailed questionnaire

tended to feel the situation is more serious (Porter, 1982). In addition,

there was an indication that respondents to the 1981 mailed

questionnaire spent more for energy conservation in 1980 than did the

non-respondents and that they tended to feel that they could conserve
25 percent more (Porter, 1982). Therefore, the group responding to the

mailed questionnaire seemed to have been more energy conscious than

the non-respondents (Tripp le, 1982).

Subsample Criterion

Respondents met three criterion to be included in the

subsample: 1) were homeowners, 2) had completed one or more

structural modifications between March, 1981 and March, 1983, and 3)

were able to be identified longitudinally. Respondents to the 1983

questionnaire indicated whether the dwelling in which they were

currently living was: 1) rented, 2) owned, 3) owned in condominium, or

4) other. This analysis was limited to homeowners, respresented by
respondents answering "owned." Homeowners (n=520) respresented 86.7

percent of the longitudinal sample (n=600) (see Table 2). Condominium

owners were not included in the subsample because of their low
frequency, thus, inclusion would have resulted in a less defined sample.
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Table 2. Respondent's housing tenure.

Housing Tenure
Absolute

Frequency n
Relative

Frequency %

Rented 55 9.2
Owned 520 86.7
Owned in condominium 5 0.8
Other 8 1.3
No response 12 2.0

Total 600 100.0

Of the 520 homeowners, 170 indicated in Question 6 of the
1983 questionnaire that they had installed or added one or more
energy saving structural modifications after March, 1981 and prior to
March, 1983. Descriptive statistics were computed on this subsample of

170 homeowners.

Sample Profile

The subsample (n=170) of respondents from the longitudinal
sample of the Oregon data base are described in categories using

unweighted variable data. The subsample consists of respondents who
indicated that they owned the home in which they lived and that one
or more structural modifications had been completed between March,

1981 and March, 1983. Three categories; demographic characteristics,
housing related characteristics, and modification related
characteristics, will be discussed.
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Demographic Characteristics
The five demographic variables used to profile the sample were:

1) educational level of the respondent, 2) age, 3) gross family income,

4) sex of the respondent, and 5) number of investments.

Educational level of the respondent. Respondents were asked to

indicate their level of education by selecting the appropriate category.
The mode (30.0 percent) and the median were in the educational

category of "some college." This variable is presented in Table 3.

Age of the respondent. The age of respondents ranged from 25

years to 94 years. The mean age of the respondents was 47.7 years

(see Table 4).

Gross family income. Respondents were asked to indicate their

total income before taxes by selecting the appropriate category. The

mode (19.4 percent) category was $30,000 through $39,999, and the

median category was $25,000 through $29,999 (see Table 5).

Respondent's sex. The sex distribution of the respondents is
unequal as illustrated in Table 6. Influencial in this is the fact that
the frequency was based on a subsample rather that the original

randomly stratified sample. The majority of the respondents (54.7
percent) were male. Female respondents make up 41.8 percent, and 3.5

percent did not respond to this question.

Total number of investments. The number of investments was

derived from a question to which respondents identified the types of

investments they had made from a list of 12 investments. The mean

number of investments made was 4.4 with a median of 4.1. The number

of respondent's investments ranged from a minimum of 1 to a maximum

of 11 (see Tables 7 and 8). The most frequently held investment was a

home (84.7 percent), followed by a passbook savings account (77.1

percent), and a time deposit (41.8 percent) (see Table 9).
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Table 3. Educational level of respondents.

Educational Level
Absolute

Frequency n
Relative

Frequency %

Grades 0-8 9 5.3
Some high school 12 7.1
High school graduate 30 17.6
Trade school 8 4.7
Some college 51 30.0
College graduate (4 yr.) 22 12.9
Some graduate school 12 7.1
Graduate degree 20 11.8
No response 6 3.5

Total 170 100.0

Table 4. Summary of distribution statistics for age.

Mean 47.7
Median 46.0
Range 25-94
Standard Deviation 13.07
Variance 215.75
Standard Error 1.15

Valid Cases 162
Missing Cases 8
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Table 5. Gross family income.

Gross Family Absolute Relative Cumulative
Income Frequency n Frequency % Frequency %

Less than $5,000 4 2.4 2.4
$5,000-$9,999 11 6.5 8.9
$10,000-$14,999 16 9.4 18.3
$15,000-$19,999 19 11.2 29.5
$20,000-$24,999 15 8.8 38.3
$25,000-$29,999 22 12.9 51.2
$30,000-$39,999 33 19.4 70.6
$40,000-$49,999 15 8.8 79.4
$50,000 or more 18 10.6 90.0
No response 17 10.0 100.0

Total 170 100.0 100.0

Table 6. Sex of respondents.

Sex of Respondents
Absolute

Frequency n
Relative

Frequency %

Female 71 41.8
Male 93 54.7
No response 6 3.5

Total 170 100.0
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Table 7. Summary of distribution statistics for total
number of investments.

Mean 4.4
Median 4.1
Mode 3.0
Range 1-11
Standard Deviation 2.39
Variance 5.70
Standard Error 0.186

Valid Cases 164
Missing Cases 6

Table 8. Total number of investments.

Number of Absolute Relative Cumulative
Investments Frequency n Frequency % Frequency %

None 4 2.4 2.4
One 11 6.5 8.9
Two 23 13.5 22.4
Three 30 17.6 40.0
Four 24 14.1 54.1
Five 19 11.2 65.3
Six 21 12.4 77.7
Seven 14 8.2 85.9
Eight 6 3.5 89.4
Nine 9 5.3 94.7
Ten 2 1.2 95.9
Eleven 1 0.6 96.5
No response 6 3.5 100.0

Total 170 100.0 100.0
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Table 9. Types of investments held by respondents.*

Absolute Percent of
Investments Frequency n Subjects Responding %

Home 144 84.7
Passbook savings account 131 77.1
Time savings deposit 71 41.8
Real estate other than home 69 40.6
Money market certificate 66 38.8
Business 55 32.4
U. S. savings bonds 53 31.2
Stocks or bonds 51 30.0
Mutual funds 29 17.1
Municipal bonds 19 11.2
Gold or silver 18 10.6
Treasury notes 16 9.4
No investments 2 1.2

Valid cases 170 Missing cases 0

*Not mutually exclusive.
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Housing Related Characteristics

Housing related variables were used in profiling the structures in
which respondents lived. These five housing related variables were: 1)
estimated value of residence, 2) year of dwelling construction, 3) size
of residence, 4) location of residence, and 5) major fuel source for
home space and water heating.

Estimated value of residence. Eight value estimate categories
were designed for respondents to use to indicate the value of the
house owned. These variables ranged from an estimate of "less than
$25,000" to an estimate of "over $250,000." The mode (33.5 percent)
and the median were in the value range of $50,000 through $74,999
(see Table 10).

Year of dwelling construction. Five categories were designed for
the respondent's use in reporting the year of construction of the
dwelling. The mode (34.1 percent) construction category was "before
1945," and the median year of construction was in the category of
1946 through 1959 (see Table 11). The mean year of dwelling
construction was 1951.

Size of residence. Respondents were asked to select the
category which best described the number .of square feet in their
residences. Garages, unfinished basements, and rental space were
excluded from this estimate. Together, the six categories ranged in
size representation from 501 square feet to over 2500 square feet. The
mode (34.7 percent) category was 1001 through 1500 square feet, and
the median was in the category of 1501 through 2000 square feet. The
frequency distribution for the six categories is presented in Table 12.

Location of residence. The original 1981 sample was stratified
for rural and urban population. Therefore, an equal number of

questionnaires was mailed to rural and to urban households. Of the
defined sample for this study, a majority (54.7 percent) were located
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in rural areas (see Table 13).

Major fuel source for home space and water heating.
Respondents indicated the main fuel used in their homes for: 1) space
heating and 2) water heating. Their distribution among four of the
fuels used for space heating was fairly equally distributed (see Table
14). To heat water, the majority (78.2 percent) of the respondents used
electricity (see Table 15).

Table 10. Value of residence.

Residence
Value

Absolute Relative Cumulative
Frequency n Frequency % Frequency %

Less than $25,000 3 1.8 1.8
$25,000-$49,999 30 17.6 19.4
$50,000-$74,999 57 33.5 52.9
$75,000-$99,999 32 18.8 71.7
$100,000-$124,999 11 6.5 78.2
$125,000-$174,999 11 6.5 84.7
$175,000-$249,999 2 1.2 85.9
Over $250,000 1 0.6 86.5
No response 23 13.5 100.0

Total 170 100.0 100.0
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Table 11. Year of dwelling construction.

Year
of Construction

Absolute
Frequency n

Relative
Frequency %

Cumulative
Frequency %

Before 1945
1946-1959
1960-1973
1974-1979
1980-1983
No response

58
35
45
25
5
2

34.1
20.6
26.5
14.7
2.9
1.2

34.1
54.7
81.2
95.9
98.8

100.0

Total 170 100.0 100.0

Table 12. Size of residence.

Square Feet
of Residence

Absolute
Frequency n

Relative
Frequency %

Cumulative
Frequency %

501-1000 sq. ft. 22 12.9 12.9
1001-1500 sq. ft. 59 34.7 47.6
1501-2000 sq. ft. 49 28.8 76.4
2001-2500 sq. ft. 22 12.9 89.3
Over 2500 sq. ft. 17 10.0 99.3
No response 1 0.6 99.6

Total 170 100.0 100.0
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Table 13. Location of residence.

Location
Absolute

Frequency n
Relative

Frequency %

Rural 93 54.7

Urban 76 44.7

No response 1 0.6

Total 170 100.0

Table 14. Major fuel source for space heating.

Fuel Source
Absolute

Frequency n
Relative

Frequency %

Electricity 42 24.7

Oil 35 20.6

Wood 45 26.5

Natural gas 46 27.1

LP gas/propane 1 0.6
No response 6 3.5

Total 170 100.0



Table 15. Major fuel source for water heating.

Fuel Source
Absolute

Frequency n
Relative

Frequency %

Electricity 133 78.2
Oil 2 1.2
Natural gas 29 17.1
LP gas/propane 1 0.6
Solar 2 1.2
No response 6 3.5

Total 170 100.0

55



56

Modification Related Characteristics
Those variables that served as a basis for determining the

numbers and, in turn, the scores for structural modifications completed
and behavior change by respondents are presented in this section.
Frequency distributions are given for each of these variables.

Structural modifications. From the list of structural energy
saving features on the 1983 questionnaire, respondents were asked to
indicate for each of these: 1) existed when moved in, 2) installed or
added before March, 1981, 3) installed or added since March, 1981, 4)

plan to add within two years, 5) doesn't exist and no plans to add
within two years, or 6) don't know/doesn't apply to my home.

The frequency distribution summary is a representation of the
numbers of respondents (n=170) who indicated that they had made the

energy saving structural modification(s) applicable to this study

between March, 1981 and March, 1983 (see Table 16). Relative

frequencies were used as a no response was not felt to be

interchangable with a missing variable.

Of the nine types of structural modifications, the most

frequently completed were: 1) weatherstripping and caulking (36.5
percent), 2) wood-burning stoves (32.9 percent), 3) ceiling insulation
(26.5 percent), and 4) double panes or storm windows (25.3 percent)
(see Table 16). Representation is not mutually exclusive as this is a
tabulation of responses to each behavior.

Behavior change. Six energy saving behaviors were used for the

analysis. For each of these behaviors, respondents were asked to
indicate: 1) this is done now, 2) don't do now, but plan to do within
two years, 3) don't do now, and no plans for future, or 4) don't know

or doesn't apply, to my home.
Of the six energy conserving behavior variables reported being

done in 1983, the most commonly reported (84.1 percent) was opening

or closing window coverings to take advantage of sun and shade. The

majority of respondents also closed off rooms (67.6 percent), reduced
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water heater temperature to 120°F or less (67.1 percent), and set
thermostats at 65° F or lower in winter (51.8 percent) (see Table 17).

Representation is not mutually exclusive as this is a tabulation of
responses to each behavior.

Table 16. Types of structural modifications
completed between March, 1981 and
March, 1983.*

Structural Absolute Percent of
Features Frequency n Subjects Responding %

Weatherstrip/caulking 62 36.5
Wood-burning stove 56 32.9
Ceiling insulation 45 26.5
Double panes/storms 43 25.3
Storm doors 31 18.2
Fireplace glass door 31 18.2
Thick floor insulation 30 17.6
Insulated window coverings 28 16.5
Clock set-back thermostat 13 7.6

Valid cases 170 Missing cases 0

*Not mutually exclusive.
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Table 17. 1983 energy conservation behaviors.*

Absolute Relative
Behavior Frequency n Frequency %

Open or close
window coverings 143 84.1

Closs off rooms 115 67.6
Reduce water heater

temp. 120°F or less 114 67.1

Set thermostat 65°F
or less (winter) 88 51.8

Set thermostat 78°
or more (summer) 65 38.2

Change use of rooms 64 37.6

Valid cases 170 Missing cases 0

*Not mutually exclusive.
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Null Hypotheses Findings

Eleven null hypotheses were used to evaluate the effects of
structural modifications on energy conserving behaviors. Each null

hypothesis was tested using either a t-test or an ANOVA. The level of
significance was set at p<.05, indicating that there is a five percent
chance that differences between the frequencies are the result of
sampling error.

The null hypotheses are stated and the results of the hypotheses
testing are reported. The findings, Table 18 and Appendix K, are
reported as shown on the statistical computations printouts. The row

total was not always equal to the sum of each on the findings tables
because the computer rounded the results for each cell and based the
row total on adding the unrounded cell scores and then rounding the

total.
To obtain a behavior change score for respondents, the 1983

data of the 170 homeowners was to be merged with their 1981 data.

Of the subsample (n=170), data for one respondent was not available

for merging. As a result, n=170 was reduced to n=169. Due to the
method of coding, all urban respondents' (n=76) data from the

longitudinal study (1983 data) were not able to be matched to the

respondents' 1981 data. Thus, 76 respondents were not able to be
identified longitudinally, and n=169 was reduced to n=93. Therefore,

for this study, t-tests and ANOVA were computed on a longitudinal
sample of 93 homeowners.

Statistical Overview of Null Hypotheses 1 through 9
Null Hypotheses 1 through 9 were tested employing the t-test to

determine the difference (p<.05) of mean behavior change scores for

those respondents who completed the specified structural modification

and those who did not (see Table 18). The particulars of specific

t-tests referring to Null Hypotheses 1 through 9 (t-tests for specific
structural modifications) are reported in Appendix K. A summary of

the mean behavior change scores and corresponding "t" values

generated for these tests are presented in Table 18.



Table 18. Behavior change score summary.*

Group

Comparison Point N

Did Not Add
X S.D. N

Added
X S.D. "t" Value P Value

H 1. Double panes/storms 56 -.152 1.495 18 .228 1.648 .91 .36

H °2. Weatherstripping/caulking 48 .135 1.668 27 -.433 1.165 1.57 .12

H
o3. Ceiling insulation 53 -.225 1.416 21 .362 1.754 1.50 .14
oH 4. Floor insulation 48 -.231 1.380 15 .413 1.888 1.44 .16

H°5. Storm doors 58 -.069 1.463 16 -.013 1.801 .13 .90

H °6. Clock set-back thermostat 59 -.125 1.355 6 .783 2.067 1.49 .14

H 7. Fireplace glass door 40 -.040 1.215 21 -.548 1.311 1.51 .14

H
o Wood-burning stove 50 -.160 1.447 22 -.064 1.656 .25 .80

Ho
o 9. Instil. window coverings 56 -.132 1.458 13 .146 1.557 .61 .54

*t-test summary.

0
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Null Hypothesis 1. There is no significant difference between the

mean behavior change score for respondents who added and the mean
behavior change score for respondents who did not add double panes or

storms on most windows.

With a computed value "t" (0.91) smaller than the criterion value
(2.0), the null hypothesis of no difference was not rejected. There was

no significant (p=.36) difference in mean behavior change scores
between those who added double panes or storms on most windows and
those who did not (see Table 18 and Appendix K.1).

Null Hypothesis 2. There is no significant difference between the mean
behavior change score for respondents who added and the mean
behavior change score for respondents who did not add

weatherstripping_ and caulking on most doors and windows.

With a computed value "t" (1.57) smaller than the criterion value
(2.0), the null hypothesis of no difference was not rejected. There was

no significant (p=.12) difference in mean behavior change scores
between those who added weatherstripping and caulking and those who

did not (see Table 18 and Appendix K.2).

Null Hypothesis 3. There is no significant difference between the mean

behavior change score for respondents who added and the mean
behavior change score for respondents who did not add more than four

inches of ceiling insulation.

With a computed value "t" (1.50) smaller than the criterion value
(2.0), the null hypothesis of no difference was not rejected. There was

no significant (p=.14) difference in mean behavior change scores
between those who added more than four inches of ceiling insulation
and those who did not (see Table 18 and Appendix K.3).
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Null Hypothesis 4. There, is no significant difference between the mean

behavior change score for respondents who added and the mean
behavior change score for respondents who did not add thick floor
insulation.

With a computed value "t" (1.44) smaller than the criterion value
(2.0), the null hypothesis of no difference was not rejected. There was
no significant (p=.16) difference in mean behavior change scores
between those who added thick floor insulation and those who did not
(see Table 18 and Appendix K.4).

Null Hypothesis 5. There is no significant difference between the mean
behavior change score for respondents who added and the mean
behavior change score for respondents who did not add storm doors on

all entrances.

With a computed value "t" (0.13) smaller than the criterion value
-(2.0), the null hypothesis of no difference was not rejected. There was
no significant (p=.90) difference in mean behavior change scores
between those who added storm doors on all entrances and those who
did not (see Table 18 and Appendix K.5).

Null Hypothesis 6. There is no significant difference between the mean
behavior change score for respondents who added and the mean
behavior change score for respondents who did not add clock set-back

thermostats.

With a computed value "t" (1.49) smaller than the criterion value
(2.0), the null hypothesis of no difference was not rejected. There was

no significant (p=.14) difference in mean behavior change scores
between those who added clock set-back thermostats and those who
did not (see Table 18 and Appendix K.6).

Null Hypothesis 7. There is no significant difference between the mean

behavior change score for respondents who added and the mean
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behavior change score for respondents who did not add glass doors on

fireplaces.

With a computed value "t" (1.15) smaller than the criterion value
(2.0), the null hypothesis of no difference was not rejected. There was

no significant (p=.14) difference in mean behavior change scores

between those who added glass doors on fireplaces and those who did

not (see Table 18 and Appendix K.7).

Null Hypothesis 8. There is no significant difference between the mean

behavior change score for respondents who added and the mean

behavior change score for respondents who did not add wood-burning

stoves.

With a computed value "t" (0.25) smaller than the criterion value

(2.0), the null hypothesis of no difference was not rejected. There was

no significant (p=.80) difference in mean behavior change scores

between those who added wood-burning stoves and those who did not

(see Table 18 and Appendix K.8).

Null Hypothesis 9. There is no significant difference between the mean

behavior change score for respondents who added and the mean

behavior change score for respondents who did not add insulated

interior window coverings.

With a computed value "t" (0.61) smaller than the criterion value

(2.0), the null hypothesis of no difference was not rejected. There was

no significant (p=.54) difference in mean behavior change scores

between those who added insulated window coverings and those who

did not (see Table 18 and Appendix K.9).

Statistical Overview of Null Hypothesis 10

Frequency distributions were used to quantify the number of

structural modifications (1, 2, 3, and 4 or more) completed by each
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respondent. Based on these frequencies, respondents were grouped

according to the number of structural modifications completed (see

Table 19). An analysis of variance was computed to determine if

variance (p<.05) existed in the mean behavior change scores of these

groups.

Table 19. Number of structural modifications completed.

Number of Struc-
tural Modifications

Absolute
Frequency n

Relative
Frequency %

One 35 46.7
Two 14 18.7
Three 13 17.3
Four or more 13 17.3

Total 75 100.0

Valid cases 75 Missing cases 0
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Null Hypothesis 10. There is no significant difference among the four
structural modification groups defined by one, two, three, and four or
more structural modifications with respect to the mean behavior
change scores.

There was no significant difference (p<.05) among the four
structural modification groups defined by one, two, three, and four or
more structural modifications with respect to the mean behavior
change scores. Therefore, the null hypothesis of no difference was not
rejected.

Among groups. It was concluded that there was no significant
difference at the .05 level in the mean behavior change score among
groups of respondents categorized by the number of structural

modifications completed (see Table 20). There was no significant
difference among groups in the mean behavior change score for those
who completed one, two, three, and four or more structural
modifications based on the analysis of variance test. Whereas, it was

determined that the groups categorized by the number of structural
modifications were homogeneous subsets where the highest and lowest
means did not differ by more than the shortest significant range for a
subset of that size (see Table 21). Multiple comparisons were not
computed based on the analysis of variance determination of no
difference among groups.

Within groups. The energy conserving behaviors of respondents
within a particular structural modification group were not independent
and, therefore, an analysis of variance could not be conducted.
However, the four groups will be discussed in relation to each other.
Descriptive statistics for each of the four groups are presented in
Table 21.

Respondents who completed one structural modification

consisted of 46.7 percent (n=37) of all respondents who completed

structural modifications. There was no significant difference in the
mean behavior change score for respondents who completed one
structural modification when compared to the three additional groups

in this study (see Table 21).
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The behavior change score for respondents in this -study who
completed two structural modifications was not significantly different
among groups who complete one, two, three, and four or more

structural modifications (see Table 21). Those who completed two

structural modifications sums to 18.7 percent (n=14) of the total
number of respondents (n=75) in the four groups (see Table 21).

There was no significant difference in the behavior change score

for respondents who completed three structural modifications (see
Table 21) based on the analysis of variance test among the four
groups. Respondents who completed three structural modifications
contributed 17.4 percent (n=13) of the total respondents in this study.

Respondents who completed four or more structural
modifications consisted of 17.4 percent (n=13) of the total number of
respondents in this study. Based on the analysis of variance test, there
was no significant difference in the behavior change score for

respondents who completed four or more structural modifications (see
Table 21) when compared to the three other groups in this study.



Table 20. ANOVA of behavior change scores of groups categorized by the number of structural
modifications completed.

Source
Sum of Significance

Squares D.F. Variance F* of F (P-Value)

Between Groups
Within Groups
Total

6.86
164.72
171.58

3
71
74

2.287
2.320

.99 .41

*F..99 with 3,71 d.f.; reject at the .05 level of significance.

Table 21. Four groups of respondents categorized by the number of structural modifications
completed.

Group
Range

N Mean Low High
95% Conf. Int.

for Mean

One 35 -.037 -3.8 2.0 -.468 to .394
Two 14 .536 -3.0. 3.6 -.385 to 1.457
Three 13 .308 -3.6 3.3 -.787 to 1.403
Four or more 13 -.385 -4.5 1.5 -1.472 tp .702

Total 75 .070 -4.5 3.6
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Statistical Overview of Null Hypothesis 11
Due to the limited size of the sample, patterns of completed

structural modifications were not able to be identified from the
frequency distribution. As a result, Hypothesis 11 was not able to be
tested by analysis of variance.

Null Hypothesis 11. There is no significant difference among structural
modification combination categories with respect to mean behavior
change scores.

No statistical analysis was completed.

Discussion of Findings

The focus of this study was the effect of structural

modifications on energy conservation behaviors. This study

complements previous energy conservation research by concentrating
on a simplistictic view, drawing from various theories, and expanding

upon their positive and applicable aspects. Limitations of previous

studies have been addressed. Although significant data were not found,

this researcher has made a contribution to understanding energy

conservation by indicating relationships and has added additional

support to previous research findings. Similarities and differences were
found in comparing findings of this study with previous studies by
behavioral energy conservation researchers.

Previous Research Limitations
In this study, two limitations that have been identified by

energy conservation researchers were addressed: 1) a differentiation
between structural modifications and behaviors for energy conservation
was needed (Porter, 1982), and 2) a longitudinal study focused on the

relationship between the energy related behavior of consumers before
and after the completion of energy conserving features was necessary
(PP&L, 1980). First, previous researchers had indicated a tendency for
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energy conserving behaviors of consumers to decrease following the
addition of energy saving structural features (Verhallen and van Raaij,
1981). The findings of this researcher support those of previous
researchers. Second, hypotheses were developed to address these two
identified limitations and, thus, gain a better understanding of the
complexities of residential energy consumption. A discussion of
findings related to the independent variable, structural modifications,
the dependent variable, behavior change, and the hypotheses follows.

Structural Modifications
To be included in the sample, one criterion was that respondents

had added one or more of the nine energy saving structural features
after March, 1981 and prior to March, 1983. Of the nine variables
pertaining to structural modifications, 36.5 percent of the respondents
indicated weatherstripping and caulking had been completed, 32.9
percent had added wood-burning stoves, 26.5 percent had added ceiling
insulation, and 25.3 percent had installed double panes or storm
windows.

Behavior Change
Attention directed towards consumer behavior will lead to a

better understanding of the complexities associated with residential

energy consumption. An overall view of energy related behavior and
how that behavior changes over time is necessary. The assessment of

behavioral response to structural modifications is required before

probable savings can be forecast. It is this distinction between

potential and probable energy savings that forms the rationale for
behavior energy research.

Six energy conserving behavior variables were used for analysis.

Of the six energy conserving behavior variables that had been done in

1983, the most commonly reported was opening and closing window

coverings to take advantage of sun and shade (84.1 percent). The

majority of respondents also closed off some rooms (67.6 percent),

reduced water heater temperature to 120°F or less (67.1 percent), and
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set thermostat at 65°F or lower in the winter (51.8 percent) (see
Table 17). Thus, a large percentage of respondents used behaviors that

seemed to imply conservation motives. The change in energy

conserving behaviors respondents indicated using in 1981 as compared
to 1983 determined a behavior change score which was used in the
analyses of the null hypotheses. The behavior change score was used

to determine if respondents in actuality undertook compensating

actions by decreasing the number of energy saving behaviors following

the addition of energy saving structural modifications.

Findings Related to the Hypotheses
The limitations suggested by Porter (1982) and PP&L (1980)

were addressed. Models (see Figures 3, 4, and 5) were created to
provide a conceptual framework for guiding the investigation and to
suggest the manner in which structural modifications are related to
behavior change. Nine t-tests were used to compare the mean behavior
change scores of two samples, those respondents who added a specific
structural feature and those who did not, and then to determine the
significance of difference between these two mean scores (see Table

18). For each of the nine comparisons, corresponding to Null

Hypotheses 1 through 9, groups were independently generated based

upon whether or not a specific structural modification had been

completed. Mean scores reflect the average amount of bbehavior
change. Values above 0 reflect an increase in energy conservation
behaviors from March, 1981 to March, 1983. Conversely, values below
0 reflect a decrease in energy conservation behaviors from March,
1981 to March, 1983. With the analyses of the relationships between
structural modifications and energy saving behaviors, it was concluded
that there were no significant differences at the .05 level. Although
existing data did not support the hypotheses that behavior changed
significantly as a response to energy saving structural modifications,
behavior patterns were documented in this study. For the purpose of

identifying behavior patterns, the direction of behavior change was
analyzed. These patterns are consistant with findings and suggested
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relationships of previous behavioral energy conservation researchers in
a number of ways. The five patterns which emerged in this study will
be discussed.

First, the behavior change scores for groups of respondents who
completed the given structural feature decreased for four features: 1)

weatherstripping and caulking, 2) storm doors, 3) glass doors on

fireplaces, and 4) wood-burning stoves (see Table 22). The behavior

change score increased when respondents added the remaining five
structural features: 1) double panes or storm windows, 2) ceiling
insulation, 3) floor insulation, 4) clock set-back thermostat, and 5)
insulated interior window coverings (see Table 22). It is possible to

suggest from these findings that the relationship between structural
modifications and energy saving behaviors is greater for specific

features. Marganus (1981) found the adoption of behavior changes
higher among respondents who favored energy conservation.

Second, all structural modifications which were classified as
systems convert by Jarmul (1980) were found in this study to be
related to an increase in conservation behaviors (see Table 22). Jarmul
(1980) classified ceiling insulatioh, floor insulation, and double pane
windows into his systems convert category and characterized them as
those which require: 1) a greater capital investment, 2) an increased
amount of physical labor, and 3) result in a greater energy saving
potential. Capital investment and required physical labor may be
indications of greater environmental concern on the part of the

consumer (Labay and Kinnear, 1981). Economic theorists suggest that
households make decisions based on weighing opportunity costs and
benefits in the form of time, money, and effort and selections are
those which maximize satisfaction (Combs, 1981).

Third, it is also interesting to note behavior change scores for
repondents who did not add specific structural features. Behavior

change scores for respondents who did not add a specific structural

feature decreased from 1981 to 1983 for all structural features with
the exception of weatherstripping and caulking (see Table 22).
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Table 22. Structural modification behavior change score summary
categorization.

Structural Modification
Behavior Change

Did Not Add Added
Jamul (1980)

Category

Ceiling insulation Je /1 S*
Floor insulation .1, 11/4 5*
Double panes/storms 1, 41/4 S*/R**
Clock set-back thermostat 4, IN R**
Insulated window coverings If 4" R**

Wood-burning stove 1, 4, R**
Weatherstripping/caulking 4, 4' R**
Storm doors .1, 4. R**
Fireplace glass door i, -1. R**

and

*S=Systems convert.
**R=Refit.
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Fourth, as can be seen from Table 18, those respondents who
added 1) ceiling insulation, 2) floor insulation, and 3) clock set-back
thermostats had mean behavior change scores which approached the
.10 percent level of significance, which indicates that those who
completed these structural modifications also undertook an increased
number of energy conservation behaviors. Conversely, those features

which were analyzed to be more closely related to a negative change
in energy conserving behaviors were: 1) weatherstripping and caulking

and 2) glass doors on fireplaces. Verhallen and van Raaij (1981) found

that consumers adapted their behavior to structural modifications in
one of two behavior patterns: 1) in an energy wasting way or 2) in an

energy saving way. Through this study, this researcher supports the
two dichotomous behavior patterns. Contrary to the Verhallen and van
Raaij (1981) study in which insulation was found to have an opposing

effect by causing a decrease in energy conserving behaviors, the
researcher of the present study found that energy saving behaviors
increased for respondents who added any one or more of the insulation
related features, such as floor insulation and ceiling insulation.

Fifth, it was found by this researcher that respondents' behavior

seemed to imply conservation motives, but they also undertook

compensating actions in the opposite direction, as suggested by two
observations. First, lifestyle preservation was indicated by

compensatory actions, a decrease in energy conservation behaviors,

when wood-burning stoves, glass doors on fireplaces, storm doors, and
weatherstripping and caulking were added by the respondents (see
Table 22). Although these refit modifications (Jarmul, 1980) contribute
to energy conservation, they also may have been added due to: 1) ease

of installation or 2) less capital investment solely for conservation
purposes. Capital investment can be decreased to an even greater
degree when adding weatherstripping and caulking and wood-burning

stoves, two structural features which are commonly funded or,

supported through tax incentives and low interest loans. Pitts et al.
(1981) has used the term "compensatory actions" to explain consumer

energy conservation. These researchers state that consumers attempt
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to preserve their lifestyle by decreasing the number of energy

conserving behaviors used following the addition of energy saving
structural features and will do so until the attendent costs become
prohibitive. Through this study, this researcher supports compensatory
actions. However, the period in which the data base used in this study
was collected was one of rapid price increases. It should be noted that

during this time, consumers may have been responding economically
rather than solely as a result of one or more structural modification(s).
Thus, positive behavior change may reflect personal sensitivity to
price increases rather than environmental/ecological concerns.

The second observation of an attempt on the part of the
respondent to preserve lifestyle is indicated by the types of energy
conservation behaviors selected. Respondents who undertook energy
conserving behaviors selected those which required very little or no
changes to lifestyle and/or comfort. The most frequently reported
behaviors undertaken by consumers were: 1) opening and closing
window coverings, 2) closing off rooms, and 3) reducing water heater
temperature to 120°F or less. In comparison, behaviors reported as the
least frequently used by consumers were: 1) setting thermostat at 65°F

or less (winter), 2) setting thermostat at 78°F or more (summer), and

3) changing use of rooms -(see Table 17). Thus, compensatory behavior

in the form of trade offs of weatherization savings for comfort and
convenience were also consistent with research findings by Pitts et al.

(1981).

Two additional hypotheses were formulated to determine if

behavior change was related to: 1) the number of structural

modifications completed and 2) selected combinations of completed
structural modifications. In turn, these numbers and combinations of

completed structural modifications would have been compared to

behavior change patterns which emerged as a result of specific

structural modifications. This comparison would have been used to
determine whether or not, when combined, these variables interact
producing results (behavior patterns) which would or would not be
anticipated from the result considered separately. The analysis of
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variance used to compare respondents categorized by the number of
completed structural modifications with respect to their behavior

change scores was not found to be significant. Based on the limited

sample size, an analysis of variance for selected combinations of
features was not possible.

Summary

The research reported here contributes to a growing body of
literature in which an understanding of the complexities of energy
conservation is sought. A multitude of interrelationships remain for
which an examination is required to understand these complexities.
While researchers have investigated lifestyle differences in relation to

energy conservation (Newman and Day, 1975), this researcher

examined, more specifically, the effect of structural modifications on

lifestyle (behavior) change.
This study was the first to utilize the Oregon portion of the

longitudinal W-159 study. As a result, a major contribution of this
study is the identification of difficulties and suggestions on methods to
avoid similar complications related to the longitudinal data. There was
found to be no systematic assignment of identification numbers for

Oregon longitudinal respondents. As a result, it was not possible to
match a respondent's 1981 data with his/her 1983 data. Data merging

for longitudinal studies is possible only with extensive hand matching

by the researcher. An additional complication discovered in the

longitudinal data was the inability to locate the 1981 data for urban
respondents who had completed structural modifications.

The researcher concludes that the majority of structural

modifications for energy conservation seemingly are results of desire

on the part of consumers to reduce energy costs and preserve

lifestyles, rather than due to ecological/environmental concerns. This

conclusion is made based on the research findings. First, the most

frequently added structural modifications are those which, in general,

require less capital investment and for which, government assistance

and/or tax incentives are available. Second, energy conservation
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behavior increased for respondents who added structural modifications
for which the purpose is solely to conserve energy. Conversely,

respondents who indicated adding structural features which also: 1) are

easily installed and/or 2) represent a comparatively smaller capital

investment, undertook compensatory actions following structural

modifications by decreasing their energy conserving behaviors to

preserve their lifestyle.



77

CHAPTER V

SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS

FOR FUTURE RESEARCH

SUMMARY

The purpose of this research was to investigate the effect
of completed energy saving structural features on energy

conserving behaviors which, through a review of literature, was
indicated. An analysis of variance and t-tests were used to

determine if relationships existed between the dependent

variable, behavior change, and the independent variable,

structural modifications. The results of this study may not be
extrapolated to the entire population because of the restricted
nature of the sample. However, through this research, a

contribution to future energy conservation research was made by
providing; 1) a base for developing a more complete research
design for assessing the effect of structural modifications on
energy conserving behaviors and 2) a basis for extending energy
conservation research.

The six energy conserving behaviors selected for study

were as follows: 1) close off rooms, 2) set water heater to

120°F or less, 3) set thermostat at 65°F or lower (winter), 4)
set thermostat at 78 °F or higher (summer), 5) change use of
rooms, and 6) open or close window coverings. Nine structural
modifications were selected for study: 1) double panes or storm
windows, 2) weatherstripping and caulking, 3) ceiling

insulation, 4) thick floor insulation, 5) storm doors on all

entrances, 6) clock set-back thermostats, 7) glass doors on

fireplaces, 8) wood-burning stoves, and 9) insulated window

coverings. The two objectives were: 1) to create a profile of the
sample consisting of those who made one or more structural
modifications between March, 1981 and March, 1983 and 2) to
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determine behavior changes for those respondents who added
energy conserving structural features between March, 1981 and
March, 1983.

The present analysis was confined to the Oregon data from
the Western Region Energy Project W-159: "Consequences of
Energy Conservation Policies for Western Region Households."
The data were collected in March, 1981 and March, 1983 from
Oregonians who responded to the research instrument. Both

design of the instrument and the mailing procedure followed the
Total Design Method developed by Dillman (1978). The profiles of
the respondents and of their houses were derived from the
responses in the longitudinal data base of homeowners who had
completed one or more structural modifications between March,
1981 and March, 1983. The data base for the analyses of the
eleven null hypotheses consisted of responses from 93

homeowners.

The demographic characteristics of the respondents were
analyzed with the use of frequency distributions. Males most

often responded to the questionnaire. Respondents were

characterized by a mean age of 47.7 years, some college

education, and median income in the category of $25,000 through
$29,999. The top three investment experiences of respondents
were a home, a passbook savings account, and a time deposit. The
median investment experience was 4.08 with a range from 1 to

11.

Frequency distributions were also used to characterize
respondents' houses. The modal home value was in the category
of $50,000 through $74,999 (33.5 percent) with a mean year of
dwelling construction in 1951. The highest percent of homes
ranged in size from 1001 square feet through 1500 square feet
with a rural/urban stratification of 54.7 percent and 44.7

percent, respectively. In the majority (78.2 percent) of homes,
electricity was used as fuel for water heating while the

distribution among the fuels used for space heating was fairly
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equal; wood (26.5 percent), natural gas (27.1 percent),

electricity (24.7 percent), and oil (20.6 percent).

Structural Modifications

To be included in this study, respondents had to have
completed one or more of nine structural modifications. These

energy saving structural modifications were completed after
March, 1981 and prior to March, 1983. The group of respondents

who completed one structural modification during this time

period consisted of 46.7 percent of all respondents. Respondents
who completed two structural modifications consisted of 18.7

percent, followed by 17.4 percent who completed three, and 17.4
percent who completed four or more. Of the nine variables
pertaining to structural modifications, 36.5 percent of the

respondents indicated weatherstripping and caulking had been
completed, 32.9 percent added wood-burning stoves, 26.5 percent
insulated ceilings, and 25.3 percent installed double panes or
storm windows.

Behavior Measures

Behavior measures, which were intended to indicate the
energy conservation behavior of respondents who had completed
one or more of the nine structural modifications, were derived
from one question on the research instrument in which

respondents were asked to report what conservation practices
they were using. A behavior change score was created by

subtracting the number of behavior measures respondents reported
using in 1983 from the number they reported using in 1981. Six

energy conserving behaviors were used for this analysis. Of the
six energy saving behaviors respondents reported using in 1983,

the most commonly reported (84.1 percent) was opening and
closing window coverings to take advantage of sun and shade. A
majority (67.6 percent) of respondents also closed off rooms,



80

set the water heater at 120°F or less (67.1 percent), and set
thermostats at 65°F or lower in the winter (51.8 percent).

Hypotheses Testing

Three models illustrating the theorized relationships

between the independent variable, structural modifications, and
dependent variable, behavior change, were developed (see Figures
3, 4, and 5). The relationships were found to have no

statistical significance when tested by the t-tests and a

one-way analysis of variance.
Student's t-tests were computed to determine if differences

existed at a .05 level of significance between mean behavior
change scores for those respondents who completed the specific
structural modifications and those who did not. It was determined
that there were no significant differences. However, Table 22

was developed to provide a graphic presentation of the t-test
findings of positive (increased) and negative (decreased) behavior
change for groups consisting of respondents who added and those
who did not add specific structural features between March, 1981
and March, 1983. The mean behavior change scores were used to
identify patterns of behavior change following structural
modifications.

An analysis of variance was computed to determine if there
was a significant difference (p<.05) among groups of respondents
categorized by the number of structural modifications completed.
It was determined that there were no significant differences
among groups of respondents who completed one, two, three, or
four or more structural modifications. Because combinations of

structural modifications were not able to be identified from the
limited sample size, an analysis of variance was not completed
for this theorized relationship.
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IMPLICATIONS

At a time when unfulfilled conservation objectives are

costly to rectify in both economic and social terms, this study
was undertaken with several audiences in mind. Understanding the
relationships between structural modifications for energy

conservation and behavior change can be beneficial in the

following ways.

First, this study will be of interest to architects and
building designers seeking insight into the consequences and
effectiveness of energy saving structural features, as well as
policy makers interested in the long term effects of financial
assistance for such features. Thus, the findings and research
approach described have implications for improving the

effectiveness of buildings modified for energy conservation as
well as designing energy efficient buildings.

Architects and designers should recognize through the

findings the value of examining energy saving structural
features most frequently selected by consumers for installation.
Features, such as weatherstripping and caulking, wood-burning
stoves, ceiling insulation, and double panes or storm windows,
were found in this study to be those most frequently selected by
consumers. Installation of one or a combination of these during
the original construction of the building may be an incentive
for energy conscious consumers to purchase a given home, in
addition to assisting in the goal achievement of reduced energy
consumption.

Second, local and state government planners, legislators,
and housing officials base policy decisions, in part, on the

analysis of what is felt to be most applicable to consumers.
Policy makers who formulate and implement expensive and

far-reaching programs should become aware of the need to

integrate their work with researchers investigating energy

conservation. The three energy saving features found to be most
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frequently selected by consumers: weatherstripping and

caulking, wood-burning stoves, and ceiling insulation, may be

promoted by providing the financial resources necessary to

implement them, such as tax credits, low interest loans, and
altered mortgage requirements. Frequently selected conservation

features may be more readily accepted by a greater percentage of
consumers by providing financial assistance in addition to

information concerning the long term pay back of each

modification.

This researcher investigated probable energy savings,

which represents a net impact as opposed to potential savings in

a technical sense. A major criterion in the process of selecting
energy conservation incentives must be expectant energy savings.

Policy makers will be interested in learning that households

claim to be attempting to conserve energy in a number of areas
ranging from behavior changes to structural modifications, yet
the net aggregate impact may not be appreciable. Policy makers

interested in the long term outcome of their actions should

continue their efforts to promote energy conservation through
programs which enable consumers to add energy saving structural

features. At the same time, the probable as well as the

potential energy savings should be stressed.
Third, utility company programs that are focused on

reducing energy consumption should also be used to stress the
impact of behavior on energy conservation actions taken.

Consumers should be aware of which improvements/modifications
result in what savings and the impact that behavior may have on

the potential savings. Findings of this study could be used by

utility companies for planning and implementing residential

energy conservation programs which encourage the installation of

such features as ceiling insulation, floor insulation, and clock

set-back thermostats. Such programs could provide consumers with

information on frequently selected structural features and

researched substantial behavior changes, in addition to
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informing consumers of energy saving features less frequently

selected and the potential benefit of each.
Fourth, educators and researchers utilize knowledge that

is gained through research studies. Housing and energy educators

could use the indicated positive and negative relationships

between structural modifications and energy conserving behaviors
when disseminating residential energy conservation information.
Educators in the energy and housing related subject areas must
stress the importance of behavior as it related to and affects
potential energy savings. Researchers can benefit from this work

by reviewing and critically appraising this approach to the

evaluation of the positive and negative relationships between
structural modifications for energy conservation and energy

saving behavior.

Fifth, this study will increase the awareness of the

consumer, who, in turn, has the greatest impact upon energy
conservation. This study supports the contention that energy use

is no longer a technical problem; it is a people problem.

Although Oregonians added a variety of energy saving structural

features, they are as yet far from exploiting the energy

conservation potential. It was found that the majority of

respondents to the W-159 questionnaire did not add any energy
saving features, while of those who did, the majority made only
one structural modification.

Through the extensive review of literature and theorized
relationships in this study, consumers should become aware of
the value of examining their behavior as it impacts potential
energy savings. As a result of coupling energy conservation

behavior with energy saving structural features, consumers may

not be receiving the full value of their investment in

conservation due to decreasing energy conserving behaviors

following the addition of energy saving structural features.
The primary objective of this study was to document how

consumers respond behaviorally to energy saving structural
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modifications. The current interest and importance of this study
is based on the significance of energy related decisions in all
aspects of society. Few areas of study have as great a social
significance as does the consumer energy research field.

Behavioral researchers are seldom faced with an area of study
with implications that are as far-reaching. The research

reviewed in this paper and the present study represent an
encouraging beginning. The challenge is to continue to make
meaningful additions through research endeavors that are both
thoughtfully designed and carefully executed.
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RECOMMENDATIONS FOR FUTURE RESEARCH

There are a multitude of interrelationships which require
examination in order to fully understand the effect of

structural modifications on energy conservation behavior.

Insights regarding both structural modifications and behavior
change for energy conservation are provided by previous and
present researchers. It would be beneficial to study these

variables further to better understand the process involved. The

most appropriate extention would be to continue with a

longitudinal design. It might also be advantageous to address
differently some of the relationships that were investigated in
the present study. Additional aspects might be included in a
subsequent analysis of similar data.

1. In the present study, energy saving structural features were
distinguished from energy conserving behaviors. It would be

beneficial to categorize the structural energy saving features
based on potential savings and length of pay-back period. Using

a larger sample, an additional basis of categorization of

structural modifications could be based on a frequency

distribution summarizing combinations of structural
modifications completed by respondents. Also, the list of

structural and behavioral conservation measures should be

expanded to yield a higher variability in the measures.

Systematic categorization of structural modifications could be
used to identify catalytic patterns of interaction in which two
or more variables have an effect only when they occur together.

2. A study of actual energy consumption is necessary to

determine whether a decrease in energy conserving behaviors
following structural modifications increased total energy use. A
collection of energy consumption data is important for several

reasons: 1) a quantitative basis for the overall energy
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management program is provided, 2) energy waste is indicated, 3)
insight into the greatest energy saving potentials is provided,

and 4) period to period comparisons of energy savings are made
possible.

3. Recommendations can be made for alleviating some of the
difficulties which were encountered during this study. Slight

changes should be made to improve the major, systematic

procedure which was used to gather, record, and analyze

responses longitudinally.

4. Non-adopters of structural modifications should be compared
to adopters for behavioral change, in addition to demographic
differences and similarities. Using the longitudinal design,

procedures such stepwise discrimination analysis, could be

employed to classify respondents on the basis of their behavior.
To analyze the specific types of adoptive behaviors, behavior
adaption groups could be determined based on energy conserving
behavioral activities during the period of investigation.

5. Price consciousness, social consciousness, energy
conservation consciousness, environmental/ecological
consciousness, in addition to the various demographic and

household variables should be examined for possible
relationships to energy conservation behavior. It would also be

necessary to develop consciousness scales relevant to the period

of study.

6. The addition of media-related questions to the present

research instrument could be used to indicate the behavioral
impact of media and the possibility of respondents answering
with what was felt to be socially accepted.
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Q- 1 Some people feel that energy is a serious national problem, but other people

feel it is not. We would like to know your opinion. Do you consider meeting

the United States' energy needs during the next ten to twenty years to be:

(Please circle number of your opinion.)

1 NOT A SERIOUS PROBLEM
2 A SOMEWHAT SERIOUS PROBLEM

3 A SERIOUS PROBLEM
4 A VERY SERIOUS PROBLEM

Q- 2 One way to meet our future energy needs is to cut back on energy use. Another

way is to increase energy production. Which one of theTollowing choices do

you feel our country should make in order to meet our future energy needs:

(Please circle number of your opinion.)

1 DEPEND ENTIRELY ON CUT-BACKS IN ENERGY USE

2 DEPEND MOSTLY ON CUT-BACKS IN ENERGY USE

3 DEPEND EQUALLY ON CUT-BACKS AND INCREASED ENERGY

PRODUCTION
4 DEPEND MOSTLY ON INCREASED ENERGY PRODUCTION

5 DEPEND ENTIRELY ON INCREASED ENERGY PRODUCTION

Q- 3 To what extent do you favor or oppose each of the items listed below as a way

of helping to meet our country's future energy needs?

IPlease circle your opinion for each item I

STRONGLY STRONGLY
OPPOSE NEUTRAL FAVOR

A More use of solar energy OPPOSE FAVOR

STRONGLY STRONGLY

B Reduce energy use in homes OPPOSE

STRONGLY

C More use of nuclear power OPPOSE

STRONGLY

D More use of western coal OPPOSE

E Reduce energy use in business and STRONGLY

industries OPPOSE

STRONGLY

F More use of oil from western shale. OPPOSE

G Reduce energy use in individual STRONGLY

travel OPPOSE

STRONGLY

H More oil imports OPPOSE

I More exploration for oil in the STRONGLY

U.S. OPPOSE

STRONGLY

J Reduce energy use by agriculture. . . OPPOSE

K More use of wind energy

OPPOSE NEUTRAL FAVOR

OPPOSE NEUTRAL FAVOR

OPPOSE NEUTRAL FAVOR

OPPOSE NEUTRAL FAVOR

OPPOSE NEUTRAL FAVOR

OPPOSE NEUTRAL FAVOR

OPPOSE NEUTRAL FAVOR

OPPOSE NEUTRAL FAVOR

OPPOSE NEUTRAL FAVOR

FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY STRONGLY
OPPOSE NEUTRAL FAVOR

OPPOSE FAVOR
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ENERGY DIRECTIONS
Q- 4 Here are some actions that

might be considered in order to reduce energy use

in the United States. Please indicate the extent to which you favor or oppose

each of them.

A Place higher taxes on gasoline. .

B Require home thermostats to be no
higher than 65°F in winter

C Require home thermostats to be no
lower than 78°F in summer

IPlease circle your opinion for each item

STRONGLY STRONGLY
OPPOSE NEUTRAL FAVOR

. OPPOSE FAVOR

STRONGLY STRONGLY
OPPOSE NEUTRAL FAVOR

OPPOSE FAVOR

STRONGLY STRONGLY
OPPOSE NEUTRAL FAVOR

OPPOSE FAVOR

D Require everyone's home to pass an

energy "audit" (must have adequate
insulation, double-pane or storm STRONGLY STRONGLY

windows, etc ) OPPOSE
OPPOSE NEUTRAL FAVOR FAVOR

E Provide larger tax credits for STRONGLY STRONGLY

improving home energy efficiency. . OPPOSE
OPPOSE NEUTRAL FAVOR FAVOR

F Provide larger tax credit for add- STRONGLY STRONGLY

ing home solar heating or cooling . OPPOSE
OPPOSE NEUTRAL FAVOR FAVOR

G Require utility companies to charge
lowest rates to low energy users STRONGLY STRONGLY

OPPOSE NEUTRAL FAVOR
and highest rates to high users . OPPOSE FAVOR

H Discourage building homes away from

towns and cities to lessen travel STRONGLY STRONGLY
OPPOSE NEUTRAL FAVOR

by car OPPOSE
FAVOR

I Change building codes and mortgage
requirements to encourage new types STRONGLY STRONGLY

of energy-saving housing OPPOSE
OPPOSE NEUTRAL FAVOR FAVOR

J Keep 55 MPH speed limit

STRONGLY STRONGLY
OPPOSE NEUTRAL FAVOR

OPPOSE FAVOR

K Require better label information on
appliances telling how much energy STRONGLY STRONGLY

OPPOSE NEUTRAL FAVOR

they use OPPOSE FAVOR

L Require utilities to provide regular
reports to users on whether energy
use is higher or lower than in STRONGLY STRONGLY

previous years OPPOSE
OPPOSE NEUTRAL FAVOR FAVOR

M Require manufacturers to make STRONGLY STRONGLY

appliances that use less energy . . OPPOSE
OPPOSE NEUTRAL FAVOR FAVOR

N Rely on state instead of federal
programs to encourage energy

conservation

STRONGLY STRONGLY
OPPOSE NEUTRAL FAVOR

OPPOSE FAVOR
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Q- 5 If the United States faced a crisis and it were essential for every family to
voluntarily cut back its energy use, which one of the following would you be
more willing to do? (Please circle number your opinion.)

1 REDUCE WINTER HOME HEATING TO NO HIGHER THAN 65°F
AND SUMMER COOLING TO NO LOWER THAN 78°F

2 REDUCE AUTOMOBILE USE BY ABOUT ONE-FOURTH

Q- 6 If our government had to take drastic action to save energy, which one of the
following would you be more willing to accept?

1 RATION HOME HEATING FUEL AND ELECTRICITY SO THAT PEOPLE GET
ABOUT ONE-FOURTH LESS

2 RATION GASOLINE SO THAT PEOPLE GET ABOUT ONE-FOURTH LESS

Q- 7 If you were asked to reduce your energy consumption during the entire next year
by one-fourth--that is, 25 percent less than you now consume--do you feel you
could do it?

1 DEFINITELY YES
2 PROBABLY YES
3 I DON'T KNOW
4 PROBABLY NO
5 DEFINITELY NO

Q- 8 Costs for heating fuel, gasoline, and electricity have gone up a great deal in
the last few years. To what extent, if at all, have higher energy costs made
you cut back on any of the items listed below.

To what extent have higher
energy costs made you cut back?
(Please circle your answer.)

A Groceries NONE A LITTLE SOME A LOT

B Meals out NONE A LITTLE SOME A LOT

C Driving the car (or other vehicle) NONE A LITTLE SOME A LOT

D Health care NONE A LITTLE SOME A LOT

E Vacations NONE A LITTLE SOME A LOT

F Recreation NONE A LITTLE SOME A LOT

G Education NONE A LITTLE SOME A LOT

H Housing (rent, mortgage or upkeep) NONE A LITTLE SOME A LOT

I Purchase of appliances or furnishings. NONE A LITTLE SOME A LOT

J Money put in savings NONE A LITTLE SOME A LOT

K Clothes NONE A LITTLE SOME A LOT

Q-9 All things considered, do you feel that changes in the cost of energy in the
last five years have made your life: (Please circle number of your answer.)

1 A LOT WORSE THAN IT WAS
2 A LITTLE WORSE THAN IT WAS
3 NO EFFECT
4 A LITTLE BETTER THAN IT WAS
5 A LOT BETTER THAN IT WAS
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ENERGY EFFICIENCY AT HOME 4

Q-10 Listed below are certain energy-saving features that might be added to your

home (by you or if you rent, your landlord). For each item, please circle the

one best answer:

Doesn't
Exist

Plan Na Tans
Existed Added To Add TE1 Ada-- I Doesn't

When I .ii.Ci I Within Within Don't ARRa To
Energy-saving measures: Moved In Moved In Two Years Two Years KiiiiIW FVFlome

A Double panes or storms 4 4 4 11, T 4
on most windows. . EXISTED ADDED PLAN NO DK NA

B Good weatherstripping
and caulking on most
doors and windows. . . EXISTED ADDED PLAN NO DK NA

C More than 4 inches of
ceiling insulation . EXISTED ADDED PLAN NO DK NA

D Insulation in outside
walls EXISTED ADDED PLAN NO DK NA

E Thick floor insulation EXISTED ADDED PLAN NO DK NA

F Storm doors on all
entrances EXISTED ADDED PLAN NO DK NA

G Clock set-back
thermostats EXISTED ADDED PLAN NO DK NA

H Glass doors on fire-
places EXISTED ADDED PLAN NO DK NA

I Wood-burning stove . . EXISTED ADDED PLAN NO DK NA

J Solar hot-water heater EXISTED ADDED PLAN NO DK NA

K Solar heating EXISTED ADDED PLAN NO DK NA

L Evaporative cooler . . EXISTED ADDED PLAN NO DK NA

M Outdoor window shades. EXISTED ADDED PLAN NO DK NA

N Insulated window cover-
ings EXISTED ADDED PLAN NO DK NA

0 Other: (Please write in) EXISTED ADDED PLAN NO DK NA

Q-11 Thinking about the last three years (1978 --1980), about how much money have
au spent to improve the energy efficiency of your home (e.g., weather-strip-

ping, insulation, set-back thermostats, storm doors, solar equipment)? (If

none, please put "0.")

YOU SPENT IN 1978

YOU SPENT IN 1979

YOU SPENT IN 1980
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Q-12 In order to pay for any energy efficiency improvements made in your home from

1978 to 1980, which did you do: (Please circle all that apply.)

1 SPENT NO MONEY ON ENERGY EFFICIENCY IMPROVEMENTS

2 USED MONEY FROM CURRENT INCOME

3 DELAYED OTHER PURCHASES

4 CUT BACK ON OTHER PURCHASES
5 USED LOAN FROM UTILITY COMPANY

6 USED OTHER LOAN OR CREDIT
7 USED MONEY FROM SAVINGS

8 OTHER (Write in)

Q-13 In recent years, it has been possible to claim federal and, in some places,

state tax benefits for improving the energy efficiency of one's home. Which

best describes your awareness of these tax benefits? (Please circle the number

of your answer in each column.)

Federal

IncomeIncome Tax State Tax

Credit Benefit

(Circle one answer) (Circle one answer)

1 1 NOT AWARE OF THIS BENFFIT

2 2 AWARE, BUT HAVE MADE NO CLAIM

3 3 AWARE, AND A CLAIM MADE ON 1978,
1979, OR 1980 TAXES

4 . . . . NO TAX BENEFIT IN MY STATE

(If claim made) Would you have probably made these improvements if the

tax benefits had not been available?

1 DEFINITELY NO
2 PROBABLY NO
3 PROBABLY YES
4 DEFINITELY YES

Q-14 Here are some other efforts you may or may
cooling costs in your home. For each item,

to do it in the future.

not be doing to save heating and
tell whether you now do it, or plan

(Please circle the best answer.)

Don't Do Don't Do
This Now, But Now, And Doesn't

Is Plan To Do No Plans Apply

Done Within Fr To

Energy-saving efforts Now Two Years Future My Home

A Close off some rooms NOW PLAN NO PLAN NA

B Have water heater set to 120°F (or less) . . NOW PLAN NO PLAN NA

C In winter, set thermostat at 65°F or lower . NOW PLAN NO PLAN NA

D In summer, set thermostat at 78°F or higher. NOW PLAN MO PLAN NA

E Change use of rooms to take advantage of
sun-warmed or shaded areas NOW PLAN NO PLAN NA

F Open and close window coverings to take ad-
vantage of sun and temperature differences NOW PLAN NO PLAN NA

G Home inspected ("audited") for energy
efficiency NOW PLAN NO PLAN NA
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Q -l5A People have different concerns about housing and make many choices about the housing

units in which they live. Here are some statements which express people's concerns

about housing. To what extent do you agree or disagree with each statement?

I

To what extent do you agree or disagree?

(Please circle your answer.)

STRONGLY STRONGLY

AGREE AGREE UNDECIDED DISAGREE DISAGREE

A Homeowners are the backbone of our country SA A U 0 SD

B It is all right to bring up children in

apartments SA A U D SD

C Homeownership is one of the best ways to

get a tax break SA A U D SD

D If I had two school-age children of the
same sex, I would prefer that they had

separate bedrooms SA A U D SD

E It is all right if the value of my home
does not keep up with inflation SA A U D SO

F People should consider the rate of return

on their investment when buying a home. SA A U D SD

G Neighbors should not be expected to take

care of each other's property SA A U D SD

H People wanting quality in housing construc-
tion are limited to custom-built homes. SA A U 0 SD

I Home improvements should only be done if

they add to the resale value of that
home SA A U D SD

J A home-buyer should make the largest down

payment he/she can SA A U 0 SD

K Building equity in a home is a good idea. . SA A U D SD

L Young people today should consider renting

as their permanent housing choice . . . SA A U D SD

M The risks involved in buying a home worry

me SA A U D SD

N People should live close to the place where

they work SA A U D SD

0 I would prefer not to know the rate of

return on my housing investment SA A U D SD

P Home-buyers ought to buy detached single-

family dwellings SA A U D SD

Q Families with enough income ought to own

their own homes SA A U D SD

R A home should be kept in good repair to
assure resale value SA A U D SD

S I would not pay cash for my home even if I

could SA A U D SD

T The federal government should not give tax

breaks for homeownership SA A U D SD

U A person's home is a poor indicator of that

person's social status SA A U D SD

V I prefer to live in a neighborhood where
people have similar incomes SA A U D SD

W A home-buyer should pay cash for a home . SA A U D SD

X The amount of space needed in a home is
greater if there are more people in the

household
SA A U D SD
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Q-16 Which of the following best describes the building in which you live? (Please

circle number of your answer.)

1 A MOBILE HOME OR TRAILER
(If Yes IN A MOBILE HOME PARR OR SUBDIVISION

Is It:) ON A LOT YOU OWN
----ORA LOT YOU RENT

2 A ONE-FAMILVTaUSE DETACHED FROM ANY OTHER HOUSE

3 A BUILDING FOR TWO TO FOUR HOUSEHOLDS (FAMILIES)
4 A BUILDING FOR FIVE OR MORE HOUSEHOLDS (FAMILIES)
5 OTHER: (Please describe.)

Q-17 Is the home in which you live:

1 RENTED BY YOU
2 OWNED BY YOU
3 OWNED IN CONDOMINIUM BY YOU
4 OTHER: (Please describe.)

Q-18 Which of these broad categories best describes the number
your home? Do not include a garage, unfinished basement,

members of another household. Just your best estimate is

1 LESS THAN 500 SQUARE FEET
2 501 TO 1,000 SQUARE FEET
3 1,001 TO 1,500 SQUARE FEET
4 1,501 TO 2,000 SQUARE FEET
5 2,001 TO 2,500 SQUARE FEET
6 MORE THAN 2,500 SQUARE FEET

of square feet in
or space rented to
fine.

Q-19 How many rooms do you have in your home? Please do not count bathrooms,
porches, balconies, foyers, halls, half-rooms, or space rented to other house-

holds.
NUMBER OF ROOMS

Q-20 How many years have you lived in your present home?

NUMBER OF YEARS (if less than a year, MONTHS)

Q-21 To the best of your knowledge, about when was your home built? We mean first

constructed and not when remodeled, added to, or converted.

1 BEFORE 1940
2 1940 TO 1949
3 1950 TO 1959
4 1960 TO 1969
5 1970 TO 1974 >10,(If known, please put exact year: .)
6 1975 OR AFTER

Q-22 How do yod feel about the energy efficiency of your present home? (Please

circle number of your opinion.)

1 ABOUT AS ENERGY EFFICIENT AS IT CAN BE

2 A LITTLE IMPROVEMENT CAN BE MADE

3 SOME IMPROVEMENT CAN BE MADE

4 A LOT OF IMPROVEMENT CAN BE MADE
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HOME ENERGY COSTS
Q-23 Compared to homes similar to yours, do you feel your home is: (Please circle

number of your answer.)

1 A LOT LESS ENERGY EFFICIENT
2 SOMEWHAT LESS ENERGY EFFICIENT
3 ABOUT THE SAME
4 SOMEWHAT MORE ENERGY EFFICIENT
5 A LOT MORE ENERGY EFFICIENT

Q-24 About how

Everyone

What is
is, about
woulaiin

Home owners only

much a month do you pay the value of your home? That

how much do you think it
for if it were for sale?

Tor Fent or house payments? (In-

clude space rent if in mobile home

park.)

1 NO PAYMENT OR RENT 1 LESS THAN $25,000

2 LESS THAN $100 2 $25,000 TO $49,999

3 $100 TO $199 3 $50,000 TO $74,999

4 $200 TO $299 4 $75,000 TO $99,999

5 $300 TO $399 5 $100,000 TO $124,999

6 $400 TO $499 6 $125,000 TO $174,999

7 $500 TO $749 7 $175,000 TO $249,999

8 $750 TO $999 8 MORE THAN $250,000

9 $1,000 OR MORE
PVEAtitftr learges,..

Q-25 Next, we would like to ask about how much energy it took to run your home in

1980. Please answer as best you can. If your bills are handy, they could be

very helpful. (If you lived in your home only during part of 1980, please_put

number of months here: .)

Please provide as much of the following as you can.

Your best estimate will be fine.

Your Cost For Approximate

1980 (Put "R" Amount Used

if included in In 1980

rent.),

A Electricity $ COST

B Heating oil $ COST

C Wood $ COST

D Natural gas $ COST

E Other: (e.g., coal, propane, or?)

COST

KILOWATT HOURS

GALLONS

CORDS

Wit purchase unit:
cubic feet or therms?)

(Put purchase unit)

Q-26 Which of the above is your main source of energy for:

WATER HEATER

SPACE HEATING
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Finally, we would like to ask a few questions about yourself to help with analysis

of the results.

Q-27 Where is your residence located?

COUNTY

ZIP CODE

-Is your home: (Please circle.)

TOWN OR CITY IN WHICH (OR NEAREST TO) YOUR
RESIDENCE IS LOCATED

1

2

INSIDE THE CITY LIMITS
OUTSIDE THE CITY LIMITS

Q-28 Do you have any of these recreation-related items: (Circle all that you have.)

1 A HEATED SWIMMING POOL, HOT TUB OR JACUZZI

2 A SECOND HOME OR CABIN
3 A MOTOR HOME
4 ANOTHER RECREATIONAL VEHICLE (e.g., CAMPER)

5 NONE OF THE ABOVE

Q-20 Are you: (Please circle number of your answer.)

1 MARRIED
2 DIVORCED
3 WIDOWED
4 SEPARATED
5 NEVER MARRIED

Q-30 Please list everyone who lives in your household by their relationship to you,

starting with the adult(s). (Please list as husband, wife, parent, friend,

son, daughter, etc.--names aren't necessary.)
Age

(In Years)

1

2

3

4

5

6

Sex (M = Male;
F = Female)

D [:::]

[:::]

[:::]

[:::] [:::]

[:::] [:::]

If more space is needed, please put ages here:

FEMALES ;

MALES
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Please answer these questions for yourself and your spouse or other adult living

partner (if you have one).

YOURSELF

Q-31 Are you:

1 EMPLOYED FULL TIME
2 EMPLOYED PART TIME
3 NOT EMPLOYED OUTSIDE THE HOME

4 UNEMPLOYED
5 STUDENT
6 RETIRED

SPOUSE OR LIVING PARTNER

Is he/she:

1 EMPLOYED FULL TIME
2 EMPLOYED PART TIME
3 NOT EMPLOYED OUTSIDE THE HOME

4 UNEMPLOYED
5 STUDENT
6 RETIRED

Q-32 Your usual occupation when employed
or before retirement):

TITLE

KIND OF WORK

TYPE OF COMPANY
OR BUSINESS

His/her usual occupation when employed
(or before retirement):

TITLE

KIND OF WORK

TYPE OF COMPANY
OR BUSINESS

Q-33 (If employed) About how far is it

from home to where you work?

MILES

Q-34 Your highest level of education:

1 NO FORMAL EDUCATION
2 GRADE SCHOOL
3 SOME HIGH SCHOOL
4 HIGH SCHOOL GRADUATE
5 TRADE SCHOOL
6 SOME COLLEGE
7 COLLEGE GRADUATE
8 SOME GRADUATE WORK
9 A GRADUATE DEGREE

(If employed) About how far is it from

home to where he/she works?

MILES

His/her highest level of education:

1 NO FORMAL EDUCATION
2 GRADE SCHOOL
3 SOME HIGH SCHOOL
4 HIGH SCHOOL GRADUATE
5 TRADE SCHOOL
6 SOME COLLEGE
7 COLLEGE GRADUATE
8 SOME GRADUATE WORK
9 A GRADUATE DEGREE

Q-35 Some people have many types of investment experiences, and others do not.

Which of the following types of investments, if any, have you owned in the

last ten years: (Please circle all that apply.)

1 A BUSINESS 7 MUTUAL FUNDS

2 A HOME 8 MUNICIPAL BONDS

3 OTHER REAL ESTATE THAN YOUR HOME 9 TREASURY NOTES OR BILLS

4 UNITED STATES SAVINGS BONDS 10 GOLD OR SILVER COINS

5 PASSBOOK SAVINGS ACCOUNT 11 STOCKS OR BONDS OF CORPORATIONS

6 TIME SAVINGS DEPOSITS 12 MONEY MARKET CERTIFICATE
13 NONE

Q-36 Which of these broad categories describes your total family income before taxes

in 1980? (Please circle the appropriate category.)

1 LESS THAN $5,000
2 $5,000 TO $9,999
3 $10,000 TO $14,999
4 $15,000 TO $19,999

5 $20,000 TO $24,999

6 $25,000 TO $29,999

7 $30,000 TO $39,999
8 $40,000 TO $49,999

9 $50,000 OR MORE
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Is there anything we may have overlooked? Please use this space for any

additional comments you would like to make about the use of energy in your home or in

the United States.

Your contribution to this effort is very greatly appreciated. If you would

like a summary of results, please print your name and address on the back of the

return envelope (NOT on this questionnaire). We will see that you receive it.
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Q- 1 Some people feel that energy is a serious national problem, but other people

feel it is not. We would like to know your opinion. Do you consider meeting

the United States' energy needs during the next ten to twenty years to be:

(Please circle number of your opinion.)

1 NOT A SERIOUS PROBLEM
2 A SOMEWHAT SERIOUS PROBLEM

3 A SERIOUS PROBLEM
4 A VERY SERIOUS PROBLEM
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Q- 2 If you were asked to reduce your energy
consumption during the entire next

year by one-fourth--that is, 25 percent less than you now consume--do you

feel you could do it? (Please circle number of your opinion.)

1 DEFINITELY YES
2 PROBABLY YES
3 I DON'T KNOW
4 PROBABLY NO

5 DEFINITELY NO

If YES, how difficult would this be?

1 VERY DIFFICULT
2 SOMEWHAT DIFFICULT
3 NOT DIFFICULT

Q. 3 To what extent do you favor or oppose each of the items listed below as a way

of helping to meet our country's future energy needs?

Please circle your opinion for each item

STRONGLY OPPOSE NEUTRAL

A More use of solar energy

S

B Reduce energy use in homes

C More use of nuclear power

OPPOSE

TRONGLY OPPOSE NEUTRAL
OPPOSE

STRONGLY OPPOSE NEUTRAL
OPPOSE

STRONGLY
FAVOR

FAVOR

FAVOR

FAVOR

STRONGLY OPPOSE NEUTRAL FAVOR
OPPOSE

STRONGLY OPPOSE NEUTRAL FAVOR
OPPOSE

NEUTRAL FAVOR

NEUTRAL FAVOR

NEUTRAL FAVOR

NEUTRAL FAVOR

NEUTRAL FAVOR

NEUTRAL FAVOR

NEUTRAL FAVOR

NEUTRAL FAVOR

0 More use of western coal

E Reduce energy use in business and

industry

STRONGLY OPPOSE
F More use of oil from western shale. . OPPOSE

G Reduce energy use in individual STRONGLY OPPOSE
travel

OPPOSE

STRONGLY OPPOSE
H More oil imports OPPOSE

I
More exploration for oil in the STRONGLY OPPOSE

U.S
OPPOSE

STRONGLY OPPOSE

J Reduce energy use by agriculture. . . OPPOSE

STRONGLY OPPOSE

K More use of wind energy OPPOSE

L More use of biomass energy (agri- STRONGLY OPPOSE
cultural residue, animal waste) . . .OPPOSE

M More use of small hydro-electric STRONGLY

power generation
OPPOSE

OPPOSE

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR

STRONGLY
FAVOR
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ENERGY DIRECTIONS
Q- 4 Here are some actions that might be considered in order to reduce energy use

in the United States. Please indicate the extent to which you favor or

oppose each of them.

2

IPlease circle your opinion for each item

A Require home thermostats to be no STRONGLY STRONGLY
OPPOSE NEUTRAL FAVOR

higher than 65°F in winter OPPOSE FAVOR

B Require home thermostats to be no STRONGLY STRONGLY

lower than 78°F in summer OPPOSE
OPPOSE NEUTRAL FAVOR

FAVOR

C Require everyone's home to pass an
energy "audit" (must have adequate
insulation, double-pane or storm STRONGLY STRONGLY

windows, etc.) OPPOSE
OPPOSE NEUTRAL FAVOR

FAVOR

0 Provide larger tax credits for STRONGLY STRONGLY

improving home energy efficiency . . .OPPOSE
OPPOSE NEUTRAL FAVOR

FAVOR

E Provide larger tax credit for add- STRONGLY STRONGLY

ing home solar heating or cooling. . .OPPOSE
OPPOSE NEUTRAL FAVOR

FAVOR

F Require utility companies to charge
lowest rates to low energy users STRONGLY STRONGLY

and higfiiirrates to high users. . OPPOSE
OPPOSE NEUTRAL FAVOR

FAVOR

G Discourage building homes away from
towns and cities to lessen travel STRONGLY STRONGLY

OPPOSE NEUTRAL FAVOR
by car OPPOSE FAVOR

H Change building codes and mortgage
requirements to encourage new STRONGLY STRONGLY

types of energy-saving housing . . OPPOSE
OPPOSE NEUTRAL FAVOR

FAVOR

I Require utilities to provide regular
reports to users on whether energy
use is higher or lower than in STRONGLY STRONGLY

previous years OPPOSE
OPPOSE NEUTRAL FAVOR

FAVOR

J Rely on state instead of federal
programs to encourage energy STRONGLY STRONGLY

OPPOSE NEUTRAL FAVOR
conservation OPPOSE FAVOR

K Require land developers to have
energy plans as part of their
developments (e.g., solar orien-
tation on building sites; solar STRONGLY STRONGLY

OPPOSE NEUTRAL FAVOR
access; landscaping, etc.) OPPOSE FAVOR

Q- 5 All things considered, do you feel that changes in the cost of energy in the

last five years have made your life: (Please circle number of your opinion.)

1 A LOT WORSE THAN IT WAS

2 A LITTLE WORSE THAN IT WAS

3 NO EFFECT
4 A LITTLE BETTER THAN IT WAS

5 A LOT BETTER THAN IT WAS



3

Q- 6 Listed below are certain energy-saving features that might be added to your
home (by you or if you rent, your landlord). (For each item, please circle
the one best answer.)

Research Questionnaire - Page 3

ENERGY EFFICIENCY AT HOME

Energy-saving measures:

A Double panes or storms
on most windows

8 Good weatherstripping
and caulking on most
doors and windows. . . .EXISTED

C More than 4 inches of
ceiling insulation . . EXISTED

D Insulation in outside
walls EXISTED

E Thick floor insulation . EXISTED

F Storm doors on all
entrances EXISTED

G Clock set-back
thermostats EXISTED

H Glass doors on fire-
places EXISTED

I Wood-burning stove . . . EXISTED

J Solar hot-water heater . EXISTED

K Solar heating EXISTED

L Evaporative cooler . . . EXISTED

M Outdoor window shades. . EXISTED

N Insulated interior window
coverings EXISTED

0 Other: (Please write in)
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Instal- Instal- Doesn't I

ITErcii: 1W-617 raifTnd Don't
Wed Wed Plan NFrTins 7677w

Existed IiTge rTein Todd l'Erda Doesn't
VIRWT March March Within Within WIT TO
Moved In 1981 1981 Two Years Two Years My Home

4 1 1 1 4 1
EXISTED

EXISTED

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

ADDED ADDED PLAN NO DK/NA

Q- 7 A variety of activities use energy in the home. Considering most homes, please
rank each of the following activities 1, 2, 3, or 4, with 1 being the activity
that uses the most energy and 4 being the activity that uses the least energy.

WATER HEATING
COOKING
LIGHTING
HOME HEATING/COOLING
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Q- 8 To the best of your knowledge, where do you think most of the heat loss
occurs in the average home. (Please circle the number of your answer.)

1 THROUGH POORLY FITTED DOORS AND WINDOWS
2 THROUGH POORLY INSULATED FLOORS
3 THROUGH POORLY INSULATED CEILINGS
4 THROUGH POORLY INSULATED EXTERIOR WALLS

Q- 9 Listed below are features that you may have added to change energy use in your
home. If you made the changes in 1981 or 1982, please indicate the number of
dollars that were spent (before tax credits) for each feature. If added prior

to 1981 or does not apply, check the appropriate column.

Added Before

I

Does Not

Type of Investment: 1981 1982 1981 Apply To Ily Home I

A Weatherstripping or caulking

B Insulation

C Storm doors or storm windows. .

Wood burning stove

E Solar water heating

F Solar heating

G Insulated interior window
treatment

H All other (Please write in)

R $

$ $

. . $ $

$ $

$ $

$ S

$ $

.."111-

. . $

0- 10 In recent years it has been possible to claim a credit on your federal income
taxes for money spent to improve the energy efficiency of your home (e.g.,
adding insulation or buying a solar water heater). Which statement best
describes your awareness and use of the federal tax credit? (Please circle

the best answer.)

1 NOT AWARE OF THE FEDERAL TAX CREDIT
AWARE, BUT MADE NO CLAIM ON 1981 OR 1982 TAX RETURN (or will not)

3 AWARE AND A CLAIM MADE ON 1981 TAX RETURN ONLY
4 AWARE AND A CLAIM HAS BEEN OR WILL BE MADE ON 1982 TAX RETURN ONLY
5 AWARE AND A CLAIM HAS BEEN OR WILL BE MADE ON BOTH 1981 AND

1982 TAX RETURN

0- 11 (For those making [or will be making] a claim on their 1981 or 1982 tax return.)
Think about the exoenditures you listed in question #9. How did the

availability of the federal tax credit affect your decision to spend money
for those purposes? 771ease circle the best answer.)

1 THE SAME AMOUNT OF MONEY WOULD HAVE BEEN SPENT EVEN WITHOUT THE
FEDERAL TAX CREDIT

2 A LITTLE LESS MONEY WOULD HAVE BEEN SPENT IF THE FEDERAL TAX
CREDIT HAD NOT BEEN AVAILABLE

3 MUCH LESS MONEY WOULD HAVE BEEN SPENT IF THE FEDERAL TAX CREDIT

HAD NOT BEEN AVAILABLE
4 NONE OF THE MONEY WOULD HAVE BEEN SPENT WITHOUT THE FEDERAL

TAX CREDIT
5 DON'T KNOW OR CAN'T REMEMBER
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Q- 12A For each statement below, circle the number that best indicates how you feel
on a scale of I to 7, with 1 being extremely dissatisfied and 7 being
extremely satisfied.
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IPlease circle your answer

A In general, how satisfied or dissatisfied
are you with your housing? 1

B How satisfied or dissatisfied are you with
the comfort of your house? 1

C How satisfied or dissatisfied are you with
the energy efficiency of your current
dwelling? 1

Q- 12B For each statement below, circle the number that best indicates how you feel
on a scale of I to 7, with 1 being extremely unimportant and 7 being

2 3 4 5 6 7

2 3 4 5 6 7

2 3 4 5 6 7

extremely important.

A How important is it to you to have energy-

Please circle your answer

saving features in your house? 1 2 3 4 5 6 7

B How important is it to you to have a home
that costs you less money for energy' 1 2 3 4 5 6 7

C How important is it for you to have
convenience with energy-saving features
in your home? (time and effort) 1 2 3 4 5 6 7

Q- 12C Compared to the dollar ($) amount the average Oregon family spends for energy,
do you feel you spend: (Please circle number of your opinion.)

1 A LOT LESS MONEY
2 SOMEWHAT LESS MONEY
3 ABOUT AVERAGE
4 SOMEWHAT MORE MONEY
5 A LOT MORE MONEY

Q- 12D Compared to the time and effort the average Oregon family puts into energy
conservation, do you feel you spend: (Please circle number of your opinion.)

1 A LOT LESS TIME AND EFFORT
2 SOMEWHAT LESS TIME AND EFFORT
3 ABOUT AVERAGE
4 SOMEWHAT MORE TIME AND EFFORT
5 A LOT MORE TIME AND EFFORT

Q- 12E Conservation can be practiced in many ways. Listed below are some conservation
efforts you may or may not be doing. For each item, tell whether this is
always, sometimes, or never done now.

Please circle your answer

A Recycle newspapers, glass, and tin cans . . .ALWAYS SOMETIMES NEVER

B Ride a bicycle on errands ALWAYS SOMETIMES NEVER

C Participate in a car pool/van pool, or ride
the bus ALWAYS SOMETIMES NEVER

0 Dry laundry on a clothesline ALWAYS SOMETIMES NEVER

E Keep records of home energy usage ALWAYS SOMETIMES NEVER
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Q- 13 The following statements are related to adult attitudes and feelings. They

are more about "life in general" than any one specific topic. The best way to
answer these statements is as rapidly as you can. Please circle YES or NO to

your first reaction to each statement.

YES NO 1. Do you believe that most problems will solve themselves if you just don't
fool with them?

YES NO 2. Do you believe that you can stop yourself from catching a cold?
YES NO 3. Are some people just born lucky?
YES NO 4. Are you often blamed for things that just aren't your fault?
YES NO 5. Do you believe that if somebody studies hard enough he/she can pass any

subject?
YES NO 6. Do you feel that most of the time it doesn't pay to try hard because

things never turn out right anyway?
YES NO 7. Do you feel that if things start out well in the morning that it's going

to be a good day no matter what you do?
YES NO 8. Do you feel that most of the time parents listen to what their children

have to say?
YES NO 9. Do you believe that wishing can make good things happen?
YES NO 10. Most of the time do you find it hard to change a friend's opinion (mind)?
YES NO 11. Do you think that cheering more than luck helps a team to win?

YES NO 12. Do you believe that parents should allow children to make most of their
own decisions?

YES NO 13. Do you feel that when you do something wrong there's very little you
can do to make it right?

YES NO 14. Do you believe that most people are just born good at sports?
YES NO 15. Are most of the people your age stronger than you are?
YES NO 16. Do you feel that one of the best ways to handle most problems is just not

to think about them?
YES NO 17. Do you feel that you have a lot of choice in deciding who your friends are?

YES NO 18. If you find a four leaf clover do you believe that it might bring you
good luck?

YES NO 19. Do you feel that when a person decides to hit you, there's little you can
do to stop him or her?

YES NO 20. Have you ever had a good luck charm?
YES NO 21. Do you believe that whether or not people like you depends on how you act?

YES NO 22. Have you felt that when people were mean to you it was usually for no
reason at all?

YES NO 23. Most of the time, do you feel that you can change what might happen
tomorrow by what you do today?

YES NO 24. Do you believe that when bad things are going to happen they just are
going to happen no matter what you try to do to stop them?

YES NO 25. Do you think that people can get their own way if they just keep trying?
YES NO 26. Do you feel that when good things happen they happen because of hard work?

YES NO 27. Do you feel that when somebody wants to be your enemy there's little
you can do to change matters?

YES NO 28. Do you feel that it's easy to get friends to do what you want them to?

YES NO 29. Do you usually feel that you have little to say about what you get
to eat at home?

YES NO 30. Do you feel that when someone doesn't like you there's little you can

do about it?
YES NO 31. Are you the kind of person who believes that Planning ahead makes things

turn out better?
YES NO 32. Most of the time, do you feel that you have little to say about what

your family decides to do?
YES NO 33. Do you think it's better to be smart than to be lucky?
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Q- 14 Here are some other efforts you may or may not be doing to save heating
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WAYS TO CUT BACK
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and cooling costs in your home. For each item, tell whether you now do it,

do it in future.or plan to the

This
Is

(Please circle

Don't Do
Now, But
Plan To Do

the best answer.)

I Don't

Don't Do Know or
Now, And Doesn't
No Plans ABTITT-

Done 1411.5in 7Fr To

Energy-saving efforts: Now Two Years Future My Home

A Close off some rooms NOW PLAN NO PLAN NA

B Have water heater set to 120°F (or less). . .NOW PLAN NO PLAN NA

C In winter, set thermostat at 65°F or lower. .NOW PLAN NO PLAN NA

D In summer, set thermostat at 78°F or higher .NOW PLAN NO PLAN NA

E Change use of rooms to take advantage of

sun-warmed or shaded areas NOW PLAN NO PLAN NA

F Open and close window coverings to take ad-
vantarje of sun and temperature differences NOW PLAN NO PLAN NA

G Home inspected ("audited") for energy

efficiency NOW PLAN ND PLAN NA

Q- 15 Costs for heating fuel, gasoline, and electricity have gone up a great deal

in the last few years. To what extent, if at all, have higher enemy costs

made you cut back on any of the items listed below.

To what extent have higher
energy costs made you cut back?
(Please circle your answer.)

A Groceries NONE A LITTLE SOME A LOT

B Meals out NONE A LITTLE SOME A LOT

C Driving the car (or other vehicle) NONE A LITTLE SOME A LOT

D Health care NONE A LITTLE SOME A LOT

E Vacations NONE A LITTLE SOME A LOT

F Recreation NONE A LITTLE SOME A LOT

G Education
NONE A LITTLE SOME A LOT

H Housing (rent, mortgaoe or upkeep) NONE A LITTLE SOME A LOT

I Purchase of appliances or furnishings . . . .NONE A LITTLE SOME A LOT

J Money put in savings NONE A LITTLE SOME A LOT

K Clothes NONE A LITTLE SOME A LOT

0- 16 What is the main fuel used in your
i.e., electricity, natural gas, LP

home for: (Please write in the fuel source,

gas, fuel oil, etc.)

WATER HEATING

HEATING YOUR HOME
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ABOUT YOUR HOME
Q- 17 Which of the following best describes your primary residence? (Please

circle number of your opinion.)

1 A MOBILE HOME OR TRAILER
2 A ONE-FAMILY HOUSE DETACHED FROM ANY OTHER HOUSE
3 A BUILDING FOR TWO TO FOUR HOUSEHOLDS (FAMILIES)
4 A BUILDING FOR FIVE OR MORE HOUSEHOLDS (FAMILIES)
5 OTHER: (Please describe.)

Q- 18 Is the home in which you live:

1 RENTED BY YOU
2 OWNED BY YOU
3 OWNED IN CONDOMINIUM BY YOU
4 OTHER: (Please describe.)

Q- 19 Which of these broad categories best describes the number of square feet in
your home? Do not include a garage, unfinished basement, or space rented
to members of another household. Just your best estimate is fine.

1 LESS THAN 500 SQUARE FEET
2 501 TO 1,000 SQUARE FEET
3 1,001 TO 1,500 SQUARE FEET
4 1,501 TO 2,000 SQUARE FEET
5 2,001 TO 2,500 SQUARE FEET
6 MORE THAN 2,500 SQUARE FEET

Q- 20 When did you move into your present home?

YEAR MOVED IN (If less than one year, what month?

Q- 21 To the best of your knowledge, about when was your home built? We mean
first constructed and not when remodeled, added to, or converted.

YEAR BUILT

Q- 22 How do you feel about the energy efficiency of your present home: (Please
circle number of your opinion.)

1 ABOUT AS ENERGY EFFICIENT AS IT CAN BE
2 A LITTLE IMPROVEMENT CAN BE MADE
3 SOME IMPROVEMENT CAN BE MADE
4 A LOT OF IMPROVEMENT CAN BE MADE

(Note: If your home is part of a farm or other business, please check here E]
and answer questions 23 and 24 as best you can for the residential part of
your property.)

Q- 23 As best as you can remember, how much were your total energy bills in 1982?
If your bills or checkbook are handy, they could be helpful.

1982

1 ELECTRICITY $

2 FUEL OIL S

3 WOOD (NO. OF CORDS ) S

4 NATURAL GAS S

5 OTHER: (e.a., coal, propane,
or?) S
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9 Everyone

Q- 24 About how much a month do you pay
T6T-Tent or house payments? (In-

clude space rent if in mobile home
park.)

114

Homeowners Only

What is the value of your home? That

is, about how much do you think it
would sell for if it were for sale?

1 NO PAYMENT OR RENT 1 LESS THAN $25,000

2 LESS THAN $100 2 $25,000 TO $49,999

3 $100 to $199 3 $50,000 TO $74,999

4 $200 TO $299 4 $75,000 to $99,999

5 $300 TO $399 5 $100,000 TO $124,999

6 $400 TO $499 6 $125,000 TO $174,999

7 $500 TO $749 7 $175,000 to 3249,999

8 $750 TO $999 8 MORE THAN $250,000

9 $1,000 OR MORE

FINALLY, WE WOULD LIKE TO ASK A FEW QUESTIONS ABOUT YOURSELF TO HELP WITH ANALYSIS

OF THE RESULTS.

0- 25 Where is your residence located?

COUNTY

ZIP CODE

TOWN OR CITY IN WHICH (OR NEAREST TO) YOUR
RESIDENCE IS LOCATED

4 Is your home: (Please circle.)

1 INSIDE THE CITY LIMITS
2 OUTSIDE THE CITY LIMITS

Q- 26 Are you: (Please circle number of your opinion.)

1 MARRIED
2 DIVORCED
3 WIDOWED
4 SEPARATED
5 NEVER MARRIED

Q- 27 Please list everyone who lives in your household by their relationship to

you, starting with the adult(s). (Please list as husband, wife, parent,

friend, son, daughter, etc.--names are not necessary.)

Age Sex (M = Male;

(In Years) F = Female)

41.4(1"149
2

3

4

If more space is needed, FEMALES

please put ages here: MALES
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Please answer these Questions for yourself and your spouse or other adult

partner (if you have one).

YOURSELF

Q- 28 Are you primarily:

1 EMPLOYED FULL TIME

2 EMPLOYED PART TIME
3 NOT EMPLOYED OUTSIDE THE HOME
4 UNEMPLOYED
5 RETIRED
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SPOUSE OR PARTNER

Is he/she primarily:

1 EMPLOYED FULL TIME
2 EMPLOYED PART TIME
3 NOT EMPLOYED OUTSIDE THE HOME
4 UNEMPLOYED
5 RETIRED

Q- 29 Your usual occupation when employed
or before retirement):

TITLE

TYPE OF COMPANY
OR BUSINESS

His/her usual occupation when employed
(or before retirement):

TITLE

TYPE OF COMPANY
OR BUSINESS

Q- 30 (If employed) About how far is it
from home to where you work:

MILES

(If employed) About how far is it
from home to where he/she works:

MILES

Q- 31 Your highest level of education:

1 0-8 GRADES
2 SOME HIGH SCHOOL
3 HIGH SCHOOL GRADUATE
4 TRADE SCHOOL
5 SOME COLLEGE
6 COLLEGE (4 year) GRADUATE
7 SOME GRADUATE WORK
8 A GRADUATE DEGREE

His/her highest level of education:

1 0-8 GRADES
2 SOME HIGH SCHOOL
3 HIGH SCHOOL GRADUATE
4 TRADE SCHOOL
5 SOME COLLEGE
6 COLLEGE (4 year) GRADUATE
7 SOME GRADUATE WORK
8 A GRADUATE DEGREE

Q- 32 Some people have many types of investment experiences, and others do not.
Which of the following types of investments, if any, have you owned in the

last ten years: (Please circle all that apply.)

1 A BUSINESS
2 A HOME
3 OTHER REAL ESTATE THAN YOUR HOME
4 UNITED STATES SAVINGS BONDS

5 PASSBOOK SAVINGS ACCOUNT
6 TIME SAVINGS DEPOSITS

7 MUTUAL FUNDS
8 MUNICIPAL BONDS
9 TREASURY NOTES OR BILLS

10 GOLD OR SILVER
11 STOCKS OR BONDS OF CORPORATIONS
12 MONEY MARKETS
13 NONE

Q- 33 Which of these broad categories describes your total family income before

taxes in 1982? (Please circle the number of appropriate category.)

I LESS THAN $5,000

2 $5,000 TO $9,999
3 $10,000 TO $14,999

4 $15,000 TO $19,999

5 $20,000 TO $24,999

6 $25,000 TO $29,999
7 S30,000 TO $39,999
8 $40,000 TO $49,999
9 $50,000 OR MORE
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Research Questionnaire - Back Cover

Is there anythina we may have overlooked? Please use this space for any

additional comments fou would like to make about the use of energy in your home or

in the United States.

Your contribution to this effort is very areatly aopreciated. If you would

like a summary of results, please print your name and address on the back of the

return envelope (NOT on this questionnaire). We will see that you receive it.
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Introductory Lett S)

Oregon
School of State .

Home Economics University

March 9, 1981

Corvallis, Oregon 97331 (503) 7343551
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Costa for heating fuel and electricity continue to go up, and

energy shortages seem possible. Yet, little is known about how
people are being affected by these concerns. Nor do we know
what directions and actions, if any, people want taken. To find

out, we need your opinions.

Your household is one of a small number being asked to help. It

was chosen in a random sample of Oregon and nine other western

states. To truly represent the people throughout the region, it

is important that each questionnaire be completed.

An equal number of men and women are being asked to help. In

your household we would like to ask that the questionnaire be
completed by an adult female if there is one. If not, then an

adult male should complete it.

You may be assured of complete confidentiality. You will see an

identification number on the front of the questionnaire. This

is so your name can be checked off the mailing list when it is

returned. Your name will not be placed on the questionnaire or
associated with any of the information you provide. We hope you

will participate. However, the study is voluntary, and if you
do not want to answer, please let us know by returning the blank

questionnaire.

We believe it is important that results of this study be brought

to the attention of interested people including those concerned

with our nation's energy policies. If you would like a summary
(it's free), please print "send results" on the back of the

return envelope.

I would be most happy to answer any questions you might have.

Please write or call. My telephone number is (503)754-3211.
Thanks for your help with this important effort.

Cordially,

Suzanne Badenhop
Project Director
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First Mailing112821_New Sample

School of

Home Economics

February 15, 1983

Oregon
state .

University
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Corvallis, Oregon 97331 1503) 754-3551

Costs for heating fuel and electricity continue to go up, and future
energy shortages seem possible. Yet, little is known about how
people are being affected by these concerns. Nor do we know what
kinds of actions, if any, people want to see taken. To find out, we
need your help.

Your household is one of a small number being asked to assist. It
was chosen in a random sample of Oregon and seven other western
states. To truly represent the experiences of people throughout the
region, it is important that each questionnaire be completed.

An equal number of men and women are being asked to help. In your
household we would like to ask that the questionnaire be completed by
an adult female if there is one. If not, then an adult male should
complete it.

You may be assured of complete confidentiality. You will see an
identification number on the front of the questionnaire. This is so
your name can be checked off the mailing list when it is returned.
Your name will never be placed on the questionnaire or associated
with any of the information you provide. We hope you will
participate. However, the study is voluntary, and if you do not want
to answer, please let us know by returning the blank questionnaire.

We believe it is important that results of this study be brought to
the attention of people concerned with our nation's energy policies,
and other interested people. If you would like a summary (they are
free), please write "send results" on the back of the return
envelope.

I would be most happy to answer any questions you might have. Please
call or write. My telephone number is (503) 754-3211. Thanks for
your help with this important effort.

Cordially,

Sue Badenhop
Project Director

SB/mkm
Enclosure
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first Mailing (1983) Old Sample

School of

Home Economics

February 15, 1983

Olegon
state .

University
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Corvallis, Oregon 97331 isms 154-3551

Tvo years ago your household was one of a small number in Oregon and
nine other western states asked to assist in a study of home energy
concerns by completing the brief questionnaire. We greatly
appreciated your participation in that effort.

Since that time, costs for heating fuel and electricity have changed.
To better understand how people are being affected by these changes
and what kind of actions, if any, people want to see taken, we again
are asking for your help. Since your household was in a carefully
drawn random sample of the state, it's important to also have your
participation in the final part of this study.

It is very important that the person who colleted the questionnaire
in March 1981 also complete the folniang queifiouiliire. If that
person no longer raes in your household then the
adult most responsible for housing decisions should complete it.

As before, your answers to this questionnaire are confidential. You
vill see an identification number on the front of the questionnaire.
This is so your name can be checked off the mailing list when it is
returned. Your name will never be placed on the questionnaire or
associated in any way with the information you provide. We hope you
will participate. However, the study is voluntary, and if you do not
want to answer, please let us know by simply returning the blank
questionnaire.

We believe it is important that the results of this study be brought
to the attention of people concerned with state and national energy
policies, and other interested people. If you would like a summary
(they are free) please write "send results" on the back of the return
envelope.

I would be most happy to answer any questions you might have. Please

call or write. My telephone number is (503) 754-3211. Thank you

very much.

Cordially,

Redacted for Privacy
Sue Badenhop
Project Director
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Postcard Follow -up (198j.

February 22, 1983
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Last week a questionnaire seeking your opinion about energy
directions and concerns facing Oregon and other western
states was mailed to you.

If you already completed and returned the questionnaire,
please accept our sincere thanks. If not, please do so
today. Your household was drawn in a random sample of ten
western states. Because it has been sent to a small repre-
sentative sample of people throughout the western United
States, it is extremely important that yours be included
in the study.

If by some chance you did not receive the questionnaire,
or it was misplaced, please call me collect (503)754-3211,
and I will get another one in the mail to you today.

Sincerely,

Sue Badenhop
Project Director
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Second Fo11ow-up_L12811

School of

Home Economics

March 30, 1981

Oregon
s

Unwetatersity
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Corvallis, Oregon 97331 (503) 754.3551

About three weeks ago I wrote seeking your opinion about
some home-related energy issues facing people throughout
the western United States. To the best of my knowledge,
I have not received your completed questionnaire.

This study has been undertaken as a regional project by
ten Agricultural Experiment Stations in the belief that
.citizens of the western region should be heard in the
formation of public policy concerning energy. It is the
largest study concerning energy opinion conducted in the
western region.

Your name was selected through a scientific sampling
process in which every household in Oregon had a chance
of being drawn. This means that you represent a large
number of Oregon households. In order that the results
be truly representative, it is essential that each
person return the questionnaire.

In the event that your questionnaire has been mislaid, a
replacement is enclosed. Your help is greatly appreciated.

Cordially,

Suzanne Badenhop
Project Director

Enclosure
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Second Follow-up_21983) 122

School of
Oman.

Home Economics University Corvallis, Oregon 97331 (503) 754-3551

March 7, 1983

About three weeks ago I wrote you seeking your opinion
about some home related energy issues facing us. As of

today I have not yet received your completed questionnaire.

This study has been undertaken as a regional project by ten
Agricultural Experiment Stations in the belief that
citizens of the Western Region should be heard in the
formation of public policies concerning energy. It is the

largest study concerning energy opinions ever conducted in

the Western Region.

I am writing to you again because your opinions are very
important to the success of this study. Your name was
selected through a scientific sampling process in which
every household in Oregon had an equal chance of being
drawn. In order that the results be truely representative,
it is essential that each person in the sample return the

questionnaire.

In the event that your questionnaire has been misplaced, a
replacement is enclosed.

Your cooperation is greatly appreciated.

Cordially,

Suzanne Badenhop
Project Director

SB/mm
Enclosure
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Third Follow-up Telephone Call
Form

ENERGY DIRECTIONS STUDY FOLLOW-UP

Hello. Is this Mr./Mrs. 7

CARAIne
This is , and I am calling for Wershipmetem

State University at friatillecently, we sent you a questionnaire that

asked your opinions about home-related energy issues. This is for a research

study in which we are trying to better understand the concerns people have

about the costs of energy in their home. We're calling all of the people

who should have received a questionnaire to see if they did receive it, and

to find out if there are any questions about the study that we could try

to answer.

CALL RECORD

DATE TIME INTERVIEW RESULT AND INSTRUCTIONS

NA = No Answer
NH = Not Home
WR = Will Return
REF = Refused To Talk

(when, why, etc.)

IC = Interview Completed
PIC Partially Completed
WN = Wrong Number

DISC = Disconnected



FOLLOW THE ARROWS (circle number.of answer)

Do you recall receiving the Have you already filled

questionniire? it out and returned it?

1. YES

2. NO

I can get another copy in
the mail to you tomorrow
aiming, but to do that I
need to be sure that the
address we have for you is
correct. (Read address and
correct if necessary.)

EVERYONE:

1. YES

Z. N

Do you have any questions about the study which I can try
(Provide summary of what they say.)

124

Good; do you
remember about
when you mailed
it back to us?

DATE

o you still have the
questionnaire or has it
been lost or thrown
away?

1. LOST OR THROWN AWAY

2. STILL HAVE IT

Can we expect to hear
from you soon? We

would really appreciate
it since we want to get
the results out just as
soon as possible.

1. WILL RETURN

2. NONCOMMITTAL
3. REFUSAL

to answer for you?

r-IF ALREADY RETURNED: I

Thank you very much for taking the time to complete the questionnaire. It is

an important study, and we really appreciate your help with it.

IF PROMISE OR POSSIBILITY QUESTIONNAIRE WILL BE RETURNED:

We hope to hear from you soon and want you to know that your help is very much

appreciated. Also, we will be sending out copies of results that are free to
everyone who would like them. If you want a copy, please remember to put your
name and address on the return envelope when you return the questionnaire, and

we will be sure to send one to you.

FOR CLEAR REFUSALS:

We are sorry that you don't wish to participate in this study, but certainly
understand, and we won't contact you again. Thank you very much for talking

with us this evening.



Appendix 3

FOLLOW THE ARROWS

Gall Pul_ammadenta
versus Nonref000dental

Respondent

(Circle Number of Answers) Number

Do you recall receiving'
the questionnaire

(1) Nosi,

can get another copy in the mail
to you tomorrow, but I need to be
sure that the address we have for
you is correct. (Read address and
correct if necessary.)

(5)

owli(lost

away

Yes (2)
Have you already filial
it out and returned it

IYes (4)
;cod: Do you remember
about when you mailed it
Sack? DATE

(3) N04.,
Do you still have the
questionnaire or has it
been lost or thrown away?
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i174; 4isti 71

J,
Can we expect to hear from you soon/
We would appreciate it since we want
to have as many people represented
as possible.

(7) I (8)

'Will return! INon-comm to

We hops to hear from you soon, and want you to know
tha your help is appreciated. Also, we will be
sending out copies of results that are free. If

vou want a copy, remember to put your name and
rtss on the return envelope when you return the

questionnaire.

1

(10) Yes

(Circle the response S or write in reply)

thank you very much for
taking the time to com-
'lets the questionnaire.
It is an Important study,
Ind we really appreciate
our time with it.

( (9)
1Refusall

Qe are sorry that you do not
wish to participate in the
entire study, but certainly
understand. To help us be
sure our findings are com-
plete, would you answer a
few short questions now.

I. (Q-17) Is the home in which you live
I RENTED BY YOU 3 OWNED IN CONDOMIUM BY YOU

2 OWNED BY YOU 4 OTHER (Please describe)

2. (0 -20) How many years have you lived in your
present home? NUMBER OF YEARS
(If less than a year, MONTHS)

3. (Q-26) What is your main source of energy for:
WATER HEAT SPACE HEAT

4. (Q-II) Thinking about the last year (1560), about
how much money did iniE spend to improve the energy
efficiency of you home (e.g., weather-stripping,
insulation, set-back thermostats, storm doors,
solar equipment)? (If none, please put "0".)

1980 NONE

5. (Q-7) if you ware asked to reduce your energy
consumption during the entire next year by !: --
that is 252 less than you now consume--do you
feel you could do 1t7
I DEFINITELY 4 PROBABLY NO
2 PROBABLY YES 5 DEFINITELY NO
3 1 DON'T KNOW

t. (0-1) Some people Peal that energy is a serious
notional problem, but other people feel it Is not.

We would like to know your opinion. Do you con-
sider meeting the U.S. energy needs during the
neit410 to 20 years to be:
1 NOT A SERIOUS PROBLEM 3 SERIOUS PROBLEM

2 A SOMEWHAT SERIOUS PROBLEM 4 VERY SERIOUS
PROBLEM

7. (Q-30) How many people live in your household?

No (11)

We wi not contact
you again. Thank
you very much for
talking with us
this evenin .

EVERYONE

Do you have any questions about the study which I can try to answer for you. (Provide

summary of what they say. THANK YOU
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Appendix K.1. Comparison of behavior change scores for respondents who added double panes or
storms on most windows and those who did not.

Behavior Standard
Group N Mean Deviation Value* D.F. Value

Did Not Add 56 -.152 1.495
.91 72 .36

Added 18 .228 1.648

*"t"=.91<2.0 with 72 d.f.; not rejected at the .05 level of significance.

Appendix K.2. Comparison of behavior change scores for respondents who added weatherstripping
and caulking on most windows and those who did not.

Behavior Standard
Group N Mean Deviation . Value* D.F. Value

Did Not Add 48 .135 1.668
1.57 73 .12

Added 27 -.433 1.165

*"t"=1.57<2.0 with 73 d.f.; not rejected at the .05 level of significance.



Appendix K.3. Comparison of behavior change scores for respondents who added more than four
inches of ceiling insulation and those who did not.

Behavior Standard "t"
Group N Mean Deviation Value* D.F. Value

Did Not Add 53 -.225 1.416
1.50 72 .14

Added 21 .365 1.754

*"0.1.50<2.0 with 72 d.f.; not rejected at the .05 level of significance.

Appendix K.4. Comparison of behavior change scores for respondents who added thick floor
insulation and those who did not.

Behavior Standard
Group N Mean Deviation Value* D.F. Value

Did Not Add 48 -.231 1.380

Added 15 .413 1.888
1.44 61 .16

*"t".1.44<2.0 with 61 d.f.; not rejected at the .05 level of significance.



Appendix K.5. Comparison of behavior change scores for respondents who added storm doors on
all entrances and those who did not.

Behavior Standard "t"
Group N Mean Deviation Value* D.F. Value

Did Not Add 58 -.069 1;463

Added 16 -.013 1.801
.13 72 .90

*"t"=.13<2.0 with 72 d.f.; not rejected at the .05 level of significance.

Appendix K.6. Comparison of behavior change scores for respondents who added clock set-back
thermostats and those who did not.

Behavior Standard
Group N Mean Deviation Value* D.F. Value

Did Not Add 59 -.125 1.355
1.49 63 .14

Added 6 .783 2.067

*"t"=1.49<2.0 with 63 d.f.; not rejected at the .05 level of significance.



Appendix K.7. Comparison of behavior change scores for respondents who added glass doors on
fireplaces and those who did not.

Behavior Standard
Group N Mean Deviation Value* D.F. Value

Did Not Add 40 -.040 1.215
1.15 59 .14

Added 21 .228 1.648

*"0.1.15<2.0 with 59 d.f.; not rejected at the .05 level of significance.

Appendix K.8. Comparison of behavior change scores for respondents who added wood-burning
stoves and those who did not.

Behavior Standard
Group N Mean Deviation Value* D.F. Value

Did Not Add 50 -.160 1.215
.25 70 .80

Added 22 -.064 1.656

*"t"=.25<2.0 with 70 d.f.; not rejected at the .05 level of significance.



Appendix K.9. Comparison of behavior change scores for respondents who added insulated
interior window coverings and those who did not.

Behavior Standard
Group N Mean Deviation Value* D.F. Value

Did Not Add 56 -.132 1.458
.61 67 .54

Added 13 .146 1.557

*"t"=.61<2.0 with 67 d.f.; not rejected at the .05 level of significance.


