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CHAPTER 1

INTRODUCTION

Field research on the effectiveness of energy conservation programs
has often focused on single, or "one-shot", interventions, but has
rarely examined programs which integrate deliberate followup
components. The present research was designed and implemented to assess
whether such deliberate followup components might serve to increase
regsidential energy savings.

In the first section, the problem of diminishing residential energy
fuels and the need for ihproved efficiency in the use of these fuels are
discussed. The second section suggests opportunities for positive
action and the theoretical basis for interventions which were tested in
this study. In the latter pages of this chapter the rationale for the

selected program design and the e:xperimental hypotheses are presented.

Th ner Efficiency Challenge

The Problem

Since the turn of the centurv, the United States has experienced a
rapid growth in the uge of fossil fuels (coal, natural gas. petroleum)

but only recently has it beccme apparent that these resources are finite



and world reserves are being rapidly depleted. The most dramatic signal
of this reality came with the Arab 0il Embargo of 1972-74. At this time,
our immense dependency on plentiful supplies of these fuels became
clear. The shock of limited fuel supplies was particularly acute in the
United States since energy intensive life stvles were considered

normal. It has been estimated that Americans use 30 percent of world
energy producad in a year, yet they account for only six percent of
world population (Koenig, 1979). Thus, limitations in fuel supplies and
increases in price were a sharp departure from previous tends.

A study in Michigan, authored by Gladhart, Zu1ches+<and Hbrrisonn

(1977), documented that in the two years follnw1ng the Arab 0il Embargo,

— »
all househeld— energy prices went up dramatically: 126 percent for fggi‘

oil, 81 percent for natural gas, and S0 percent for electricity. Even
—_— _ _— - [ R

without total decontrol of fuel prices, this trend continued. By March,
1981, an average natural gas customer in Michigan could expect to pay in

excess of three times the 1975 price (Skwira, 1981). Obviously, these

increases had certainly outstripped average increases in family income.

- ———

A partial result was that fami{}gsihadrta spend an increasing proportion
of income on utilities. Furthermore., the Public Service Commission of
;;:;;;;;_;:;;;Z;;;—;_;O4 percent price increase in natural gas by 1985
(Sharky, 1982): the actual increase between 1980 and 1985 was 48 percent
(Energy Information Administration, 1982-89).

One response to the energy problem was to simply attempt to use
less energy. Perhaps the most personally compelling reasons for energy

conservation were that it represented actions the average person could

do, which were ready and reliable (tested and nonexotic). and which



yielded immediate energy cost reduction benefits (Seven Reasons, 1981).
On a policy level, it represented the least expensive method for
/;ombatinq energy cost increases (Ross, no date).

Even with these seemingly direct incentives only modest energy

conservation was realized. During the dramatic price hikes in 1974-764,
T T T ——— I

e —

average homeowners only decreased utxllty usage by five to ten percent

e

(Morrison, Keith, and Zuxches, 1978, page 9). Research revealed "little
evidence that families with higher or more rapidly rising fuel prices
have higher rates of repaorted conservation practice adoption (Gladhart,
Zuiches, and Morrison, 1978, page 1)."

Reasons for the lag 1n conservation actions were suggested by

\w/ ""—\ )
survey research (Olsen and Goodnight, 1977); appiféntly many people were

1__un5;;;;\5f’wh§g could be done, how it could be accomplished, and which

conservation actlons would be most cost-effect;ve. While utility bills

provide feedback on usage and cost, their deficiency was attributed to

the fact that this information was delayed and very general (Carlyle and
Geller, 1980, page 9); the billing did not provide information or
instruction on specific conservation actions. It was precisely this
deficiency in specific information that the program tested in the

current research addressed.

Priorities
The cost of residential fuels obviously provided some incentive to

homeowners to find wavs of conserving, and therebv reduce their fuel

bills. Nevertheless, it appeared that without appropriate informatiqn

on conservation action alternatives, imorovement in residential energy



efficiency would be delayed. From this perspective, efforts to hasten

conservation action would logically involve effective methads of

contact, education, and training. The question ofifgé‘ﬁesf approach to
\-\___ .
this task was first reviewed from the standpoint of logistics.

Until 1981, the Federal Department of Energy conducted a myriad of
energy conservation programs, but budgetary and policy changes removed
the federal government from its previous information and technical
assistance role (Conservation: Uncle Sam Bows Out, 1981). As an
increasing number of consumers found it difficult to pay rising utility
bills, state government, local government, and local organizations were
called upon for help. Cutbacks in service at each of these levels
placed greater emphasis on coordinating programs at a community level.

This notion of coordinating community based programs was also the
topic of applied research. A study of innovative community programs
(Pelz, 1981b) indicated that “Sggrgy programs succeeded when local

- T— e —

organizations took leadership (but department officials took a back

————

seat), when other local governments supplied their experience, and when

——— ——— e —

state agencies established standards" (page 1%3). It was further found

that this kind of coordination was especially important with energy
programs since energy issues were relatively heterogeneous, reaching all
public and private sectors (Pelz, 1981a).

As various types of intervention were considered. it was argued
that developing energy conservation programs at a communitv level was
desirable since the infrastructure of local organizations could be
called upon for informal networks of communication and volunteer

membership. Local government could offer necessary programmatic support



services, and state government could offer specific technical assistance
to build local energy conservation competencies. FPelz (1981a, 1981b)
emphasized that state agencies best used their resources by (a)
providing technical assistance during energy conservation program
development and by (b) facilitating the sharing of innovative solutions
between communities.

The next question was: Where should a community energy conservation
program effort start? At least two well known community energy programs
suggested that initial efforts be made in the residential sector. In
Springfield, Illinois, Al Casella (Benson, 1981) pointed out that the
broadest consensus and support could be gained from helping the
homeowner and renter with energy conservation. A similar experience was
related by the organizers of the Fon Du Lac county energy pragram
(Lehman, 1981).

Additional support for starting with the residential sector came
from detailed research by the Energy Policy Group (1981, page 87). Their
basic recommendation for statewide (Michigan) conservation priarity was
for “retrofit (not new construction) residential conservation." Also,
in an analysis of economic sector usage, Stern and Gardner (1980)
reported that the estimated percentage of energy use in the residental
sector was a very close second, at 32.S percent, compared to the

industrial seétd}"(ES.Q percent). Therefore, the residential sector

Ry

qualified as a worthy initial target for conservatign on the-basis.of

o v - S e A o i %
i o

percentage of total use.

Thus, it was clear that some good reasons existed for developing

energy conservation programs through the organized effort of



communities, and for focusing on the residential sector (as a starting
paoint). Further, for residential dwellings, there was little doubt that
the biggest target for energy savings was in space heating and cooling.
In the northern states the expense of home heating was paramount. Meeks
(1981, page 26) as well as Stern and Gardner (1980) confirmed that
heating and cooling were the largest energy users in most households.

In fact, while residential energy use was increasing between 1960 and
1970, of the increase, 42 percent was in this category (Large, 1973).

Research on residential energy conservation actions also supported
this program direction. Survey data collected in Michigan, (Morrison,
Keith, and Zuiches, 1978) revealed that the "greatest potential energy
reductions were related to space heating" (page é). Further, an example
of one concerted heating-related retrofit effort was documented in Twin
Rivers, New Jersey: 47 percent of previous heating costs faor a town
house built in 1972, was saved from the "simple package of interior
window insulation, basement and attic insulation, and plugging air
leaks" (Seven Reasons, 1981). The reader will note that all these
conservation actions were one-time efficiency actions, apart from any
curtailment behavior (Stern and Gardner, 1979).

Clearly, using a community context for residential space heating
conservation programming appeared to be an appropriate initial
conservation information focus. Research findings therefore suggested
the need for effective methods of contact, education and training. By
addressing the problem at a community level, effective roles for state
and local government could be incorporated. Within communities, the

residential sector was identified as a good choice for i1nitial program



intervention since it represented potential for infrastructure-building
and for major energy savings. Finally, of the various end uses for
residential fuels, space heating was identified as a primary target for

greater energy efficiency.

Influencing Voluntary Actions

Techni xperti

Once program priorities were determined, attention turned to the
selection of specific initiatives which might be effective in bringing
about the desired change of more efficient energy use in the residential

setting. In the field of residential energy technology it was

commonpl ace to suggest solutions provided primarily by physical science
engineering. These solutions might well have included the offering of

energy conservation products such as thermal insulation or special

_thernostats. It was less frequently recognized that the fields of

e e e

information transfer (communications and marketing), and the traditional
gsocial sciences (sociology and psvchology) offered solutions which could
facilitate the rapid adoption of the technoloay provided by the physical
sciences. It was considered impaortant that both t“e,EﬂiiiEEl_iEE_ffiiil

technologies be incorporated in addressing the need for greater

residential energy efficiency. From the standpoint of the residential
customer (who ultimately must decide what, if anything, will be done
about the energy use of their residence) not onlv was the availability
of the energy conservation products important. but the system of

information, and sufficient incentives for use of the products were also



essential to an affirmative voluntary decision.

While reference will be made to several types of energy
conservation actions, many of which suggest the application of the
physical products readily available to consumers, most of the discussion
in the current report will refer to the application of information and
social science technologies in the adoption of these actions and
products. It was the application of these two latter technologies to
the problem addressed above that was the focus of the present research.

Several researchers familiar with energy conservation (Morrison,
1974; Winett and Neale, in press; Shippee, 1981) readily recognized the
necessary interface between the technologies of energy conservation
hardware, and social-psychological solutions for designing optimal
promotional strategies. Pelz and Munson (1980) articulated this
concept guite well:

The distinction between technological and the
embedding content of an innovation makes it hard to
discuss the "innovating process" while ignoring the
innovation itself. There is a compelling linkage, for
example, among the technological complexity of an
innovation, the power of the innovation source, and
the strategy at design stage (page 17).
Thus, an effective strategy would operationalize a "best mi:" of these
technologies.

In the formulation of these strategies, the role of the social
science practitioner could often be quite varied and far reaching. Five
basic roles were suggested by Stern and Gardner, (1979):

1. identifying and implementing direct social strategies
2. enhancing market penetration of new technoloagies
3. predicting and analyzing barriers to implementation

of programs

4, predicting and analyzing social impacts of programs

S. field evaluation of program effectiveness (page 47)



e .0



A combination of these roles permitted the social scientist to offer
help in very direct and practical ways.

With regard to research on energy conservation programs, where
energy conservation was best regarded as a set of product and process
technologies, it became clear that these technologies could nat be
solutions in and of themselves: people needed to know whether or not
these solutions were appropriate for their situation, and how they could
be applied. Social science, with expertise in social adaptation and

learning, could help fill this need (Carlyle and Geller, 1980).

Compound Program Design
Since the general program goal was to activate an entire community

around the issue of residential energy conservation, it was important to

-incorporate and arganize resources and strategies which benefited from

combination (Stern and Gardner, 1979). One component of such a
\______/._
combination strategy included elements which addressed the

decision-making process a community resident might go through in
deciding on a personal course of action. According to Burns (1980), the
steps in this process might be the following:

1. identifying or recognizing the problem;

2. determining information already availables;

3. detailing additional necessary information;

4, defining possible solutions or actions;

3. evaluating such solutions;

6. selecting a strateqy for performance;

7. actual performance of an action or actions: and

8. subsequent learning and revision based on the
outcomes (page 11).

It was reasoned that an optimal program design would clearly need to

include components which provided clear, concise, and personalized
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information to the individual participant. Because actual
decision-making only occasionally follows the above sequence it was
important to design a program for voluntary participant actions which
offered maximum opportunity for the most accurate line of decisions.
Stated another way, a strategy which addressed the multiple barriers to
adoption of energy conservation decisions at each step was believed to
be more effective than a singular approach (Kelman and Warwick, 1973).

Beyond the organized provision of pertinent information it was also
suggested that there was definite merit in making it possible for
participants to experience successes resulting from beneficial
conservation decisions. Albert Bandura, author of the self-efficacy
theory (Bandura, 1977), further painted out the need to include e:xposure
to performance accomplishments (successful experience), live modeling
(to demonstrate necessary skills) and verbal persuasion. His conceptual
framework therefore included the cognitive, decision-making components
(information) which could lead to action, but it also emphasized skill
acquisition (experience).

These concepts provided the theoretical basis for intervention
strategies. In order to be gperationally valid, Thornton (1976)
recammended the importance of project management design which embodied
the elements of goal clarity, specific recommended action steps, and the
presence of social support for the action.

Although a compound program design was focused on components
designed to prompt conservation actions, as Hansen (1976) pointed out,
attitudes and beliefs about energy conservation might be part of the

decisions to conserve. For this reason the current research included
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measurement of energy conservation attitudes, and beliefs about the
relative salience of certain barriers to conservation actions.
Including the measurement of these internal processes made it possible

to assess their relationship to program outcomes.

Fac nfor

In order to be persuasive, information which could be used in
decision-making needed to be clear and unmistakably pertinent to the
person’s own immediate situation. In the process of providing new,
unique, and very personalized information it was obviously desirable to
design interventions which captured a person’s attention and optimized
the likelihood of appropriate reactions.

Since the challenge in program design was to assemble somewhat
novel and compelling information for the participant it was necessary to
incorporate the best available technology. It was concluded that the
ability to show a resident of a community where, on their own residence,
actual heat loss (i.e.,thermal inefficiency during winter months) was
occurring, would be a rather profound means of persuading a person to
take appropriate (heat) conservation actions. This then was the applied
physical science technology aspect of Qhe program design and it served
as a foundation on which the total energy conservation information
package was built. Thus, the physical pictures of residential heat loss
were coupled with selected verbal and written information on where,

when, and how to complete heat saving energy conservation actions.
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Persuasion Approach

A review of recent research on residental energy conservation,
innovation diffusion, and learning theary suggested the types of program
components best suited for inclusion. Six types of potential design
components were analyzed.

Incentives., Cash payments are an abvious way to induce people to
conserve. In fact, it was observed that this method might even be the
most effective (Leedom, 1980, page 12), yet there were two serious
limitations. First, cash payments used for this purpose were, in sum,
often considered to be too expensive and too demanding in
administration. Second, desirable actions as a result of payment
generally stopped when payments were curtailed. Thus, cash payments
were ruled out due to both the expense and the short term
effectiveness. |

Informatign, Provision of information was a rather broad design
category; even so, a wide variety of research had shown that only modest
differences in its application had very different effects. It was

reported (Olsen and Goodnight, 1977;: Heberlein, 1975) that there was

— et

little or no relaglggghlgﬂhg;”ggg:EE££§£>lghghg peed for energy
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conservg;igg\gnd actual energy conservation behaviors. Simply stated,
L _ P——

information directed at conservation awarenéss was insufficient whare
conservation action was the goal.

Information was identified as an effective motivator when content
was simplified and specific. Jacoby, (1977) in research on information
load and decision quality, concluded that too much information could

actually diminish desired results. Also, Shippee (1980) suggested that



if behavior was the goal of infor@gfion provision, then it should be
tagﬁ7or>q!Q§x§9r-spg;ific.

Another effective design consideration was the concerted effort to
mggg_igﬁgr@aﬁippragvegr§9qi;§;eddas logisﬁi;ally pp;g?ble (Zuiches,
1977). This was especially necessary for information related to
residential energy consumption since these consumption patterns were
highly varied (Shippee, 1980, page 1). From another perspective, it was
found that when energy conservation was perceived as a prablem with
personal implications, then actual conservation was realized (Shippee,
1980). Thus, when the information reflected a personal frame of
reference, active personal responsibility was more likely (Stern and
Gardner, 1979, page 15).

A final note about information provision is in order. In many
community settings it was observed that the people who most needed the
information were least likely to seek it. This was particularly true of
low income and elderly residents who had small or aonly fixed amounts to
spend on their utility bills. Previous research showed not only that
personalized information should be used when passible; but face to face
presentation could be superior to more impersonal modes (Kushler, 1977).
Furthermore, when the recipient of the information perceived personal
commonalities with the provider of the information, the message seemed
to have more impact (Jeppesen, 1978).

Feedback, Information specific to performance could be termed
feedback. Like the cash payment incentives, the effects of feedback on
utility usage could deteriorate and, of course, require constant
external effort (Slavin and Wodarski, 1977). In fact, Stern and Gardner

(1979) summarized their review of the research on feedback with the
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comment that it worked best when the feedback was immediate, sustained,
and in relevant langquage. It was also important that the feedback use a
credible means of report (Becker and Seligman, in press).

| The most effective way to use feedback seemed to be in tandem with
some form of social commendation (Seaver and Patterson, 1976). This
could be as simple as verbal praise or perhaps in the form of a window
decal awarded for participation (Shippee, 1980). In fact, social
commendation could be thought of as simply another form of feedback
(Carlyle and Geller, 1980, page 46) in that it informed one about
his/her performance. Thus, it was both possible and desirable to
provide multiple forms of feedback, perhaps in sequence with the
decision steps which would lead to conservation action.

Specific behavior, Project designs which focused on specific
behavior seemed to be more successful. Where there were opportunities
for social commendation, feedback, or other information provision, an
association to the specific desired behavior offered needed clarity
(Carlyle and Geller, 1980). In research on behavioral prompts, such as
"shut off the lights," significantly more of the desired behavior was
realized from highly specific references to the conservation behaviar
(Shippee, 1980). Winett and Neale (in press) suggested not only that
references be made to specific behavior but that it should be conveyed
"at time of opportunity (page 26)"--presumably during the time when the
behavior was most likely to occur (e.g.., during the heating season).

Small groups/social context. Even as early as 30 years before the
current research, Kurt Lewin (1951) demonstrated the influence of groups
on individual behavior. It was asserted that amall groups or

neighborhoods carried with them the sense of cultural and community
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characteristics (Nicosia and Mayer, 1976; Glock and Nicosia, 1964) which
serve as powerful sources for behavioral norm setting (Burns, 1980).
Small groups seemed to create these norms through reciprocal
reinforcement (Winett and Neale, in press).

A review by Shippee (1980) suggested that meeting as a group might
function to commit residents to the energy conservation content of
workshops. In actual practice, Pallack and Cummings (1974) showed that
a public (versus private) commitment was more powerful in producing
lower rates of utility usage. In all such studies, it was assumed that
when discussion among group members was allowed/encouraged these members
were more likely to conserve (Pallack and Klienhesselink, 1976: Shippee,
1980). Surely then, when residential energy conservation programs
required group meetings or public assemblies, the program design would
be well served to make use of these group dynamics in helping persuade
individual participants. Also, research on the spread of innovations
(Rogers and Shoemaker, 1971; Engel, Blackwell, and Kollatt, 1978)
routinely concluded that early adoptors often influenced others through
gsocial interaction. Haberlein’s (1975) study of apartment dwellers
during the o0il crisis suggested that interventions which used small
groups might well prompt peer monitoring of conservation behaviors.

The nature of energy conservation as a technology and the power of
small groups and social context were also considered. To many people,
the concepts, skills, and products related to energy conservation were
often not understood. Misunderstandings about energy conservation
actions had sometimes lead to the conclusion that completing some types
of conservation action was perhaps "risky." Hagens (no date) found that

members of small cohesive groups were more likely to take the "risk" of
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doing conservation actions. Thus, the group atmosphere could prompt one
to be more venturesome.

Tagsk-orientation. Perhaps one of the most effective ways to help
pecple adopt new behaviors like those required in some types of energy
conservation was to have them "learn by doing." The argumené usually
followed that by using a relevant context for an action which had an
instructive result, the person was able to learn not only the concepts
important for understanding the actions but also the gkills necessary to
personally accomplish the actions. For example, a series of
environmental educators related positive results from teaching through
direct, purposeful experience (Hammerman and Hammerman, 1968; Shomon,
19643 Swan and Stapp, 1974). Howie (1974), reported higher test scores
using a supplement of “"guided discovery" (a form of task-oriented
teaching) to classroom instruction versus classroom instruction alone.
Also, Leitenberg (1976) offer&d the observation that reinforced practice
was among the most effective methods for developing new behavioral
repertoires.

From Bandura (1977), who helped to integrate many learning theory
concepts within his self-efficacy theory, a cornerstone developed on the
premise that the experience of mastery (successful action) provided a
powerful motive for future action. His studies suggested this
experience of mastery was enhanced when external'aids were removed (page
202), appropriate skills were selected, and necessary incentives were
inherent (page 194). Effects of successful performance were also found
to offer a significant supplement to vicarious experience (modeling)
(page 197). As Gladhart, Zuiches, and Morrison (1978) noted “people need

gxperiences from which they can discover that life can be good in an
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energy efficient household and that some sacrifices are opportunities in
disguise (page 11)."

Thus, the literature provided strong support for the notion of
designing interventions which would have several complementary
components. Because factual information, by itself, was often
insufficient to prompt action, other design components were added.
Feedback, focus on specific behaviors, small groups/social context, and

a task orientation had been proven effective in previous research.

suseary

No direct cash jncentiveg were used in the persuasion approaches
tested in the current research. Instead, treatments included in the
research design involved an emphasis on highly specific, personalized,
factual information of heat loss pictures (thermograms) of homes, and
the associated conservation action recommendations. This information
was provided in special public meetings called Thermogram Meetings. The
feedback, on energy conservation action opportunities, provided to
attending homeowners was designed to take place immediately, during the
meetings. Information was also directed at gspecific behaviors
(recommended conservation actions, relevant to the homeowner’s
residence). Since the information was provided in a public context, the
persuasive impact of the small groups/social context was intended to
further encourage the desired conservation actions. Thus, these factors
were inherent in the design and conduct of the Thermogram Meetings.

It was further argued that homeowners would be most likely to
actually take energy conservation actions when provided with a second

phase of intervention, which would follow the Thermogram Meetings. To
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this end, special followup interventions were designed and implemented
which incorporated the offering of a strong task-orientation. By
organizing a hands-on learning experience, the high intensity, or
strongest, approach actually trained homeowners to complete conservation
actions. A lower intensit&, or less strong, approach simply provided
written documents which illustrated and described the same conservation
actions.

The purpose of the program studied in the current research was to
activate the whole community around the priority of residential energy
conservation. In order to actually persuade residents to invest their
time and money on such projects for their own homes it was argued that
it would be necessary to incorporate several program features. Not only
was it hoped that attention would be drawn to expert, novel and
personalized information about the actual areas of heat loss and the
associated heat loss remedies, but it was also deemed important to make
maximum use of social-psychological solutions in the persuasion
strategies.

Thus, basic program design included heat loss pictures of
individual residences, interpretations, and associated verbal and
written information on appropriate heat loss remedies which a
participating resident might complete. The main research question was:
to what degree would followup program participation yield more
conservation actions and resulting utility bill savings than without
this participation?

It was reasoned that the greater the intensity and gpecificity of
the persuasive elements in program design which an individual resident

experienced, the greater would be the likelihood of the associated,
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appropriate residential conservation actions, and resulting utility bill
savings. Further, it seemed that effective program followup
alternatives would offer a desirable continuity of the information and
experience gained during participation in the standard Thermogram
Meeting program.

Four treatment conditions, the membership of which differed only in
type(s) of program participation, were tested for main effects
(QUTCOMES). Those in Condition One (C1) were participants in heat loss
picture/information meetings plus a followup hands-on workshop,
Condition Two (C2) were participants in heat loss/information meetings
plus a followup of mailed infarmation, Condition Three (C3) were
participants only in the heat loss/information meetings and Condition
Four (C4) were those persons not participating in any of the above.

The treatment condition labels and abbreviations used in subsequent

references are given in Table 1.

Table 1. Labels used for Treatment Conditiogng

Condition Abbreviated Label Content Reference

Condition One Ci Thermogram +
Wor kshop

Condition Two c2 Thermogram +

Mailed Infa.

Condition Three C3 Thermogram
Only
Condition Four Ca No Thermogram

(Control)




20

When ‘Thermogram’ is used to describe treatment content, the

counterpart of energy conservation information is also implied.

Hypotheses

The hypotheses covered five areas of interest: main effects
{impacts or outcomes); key process and descriptive variables;
relafionships between process/descriptive variables and main effects;
selected intervention processes; and predictors of main effects. Thus,
in addition to the study of the degree to which the treatments had an
effect on natural gas and electricity usage, the research also examined
important treatment processes.

The primary hypotheses regarded treatment QUTCOMES. The current
research was primarily interested in the impact of the treatment
conditions on PostTreatment usage of natural gas (heating fuel).
Because electricity was the next most common energy source used
(primarily for appliances and lighting) in most homes, impacts on this
snergy use were also examined, but were considered less important. For
both types of energy usage, impacts it was assumed that the reductions
would be associated with some type of behavioral or structural
conservation actions, therefore, they were monitored. Hypotheses 1-4
addressed these issues.

Hypothesis 1: It was predicted that reduced usage of natural gas
(the major heating fuel) due to conservation actions would be greatest
for Condition One, next for Condition Two, followed by Conditiaon Three
and least for Condition Four. Thus greatest effect was predicted for
participants with exposure to greatest program intensity, specificity,

and continuity. Differences between these experimental conditions were
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expected to be statistically significant.

Hypothesis 2: Because reduction in usage of electricity was not a
major focus for program impacts it was predicted that the four
conditions would not have significantly different changes in usage of
this utility.

Hypothesis 3: In conjunction with the expected outcomes listed
under Hypothesis 1, it was predicted that the number of self reported
-consarvation actions (both those which were completed after program
participation and those which were said to be planned) would be
statistically different between the four conditions, and that the
average number for the respective conditions would be, in order of
magnitude: most for Condition One and in descending order for the other
three groups (Condition Four having least).

Hypgthesis 4: It was predicted that the number of self reported
conservation actions (both those which were completed after program
participation and those which were said to be planned) would evidence a
significant, negative relationship to the amount of natural gas usage,
but not to the amount of electrical usage.

Other hypotheses were proposed for various PROCESS and DESCRIPTIVE
data to be collected on program delivery records, questionnaires, and a
survey. The main purpose of these hypotheses was to provide answers to
research questions about the responses and characteristics of
participants., These hypotheses were included to provide the potential
for more complete interpretation of the main effects results, and a
fuller picture of key interventions. Major hypotheses (5-13) for this

set of variables follow.
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Hypothesigs S5: No differences between conditions were anticipated
for most participant demographics, characteristics, or residence
characteristics, however there were three exceptions. First, those
attending the Thermogram Meetings, (Ci, C2, and C3), would report
greater usage (than C4) of the meeting-promoted services. Second,
conditions would differ regarding reported barriers to conservation
(least concern in C1 to most concern in C4). Third, treatment conditions
would differ on pro-conservation attitudes (such attitudes strongest for
C1 to least in C4).

Hypothesig &: It was hypothesized that for participants in the
Thermogram Meetings, (Ci, C2, C3), the number of areas showing
thermographic heat loss would show a significant, negative relationship
to the subsequent amount of natural gas usage, but the relationship with
electrical usage would be nonsignificant.

Hypothesis 7: For all treatment conditions studied in this research
it was hypothesized that participation in one or more of the information
services (i.e., Energy Fair, RCS, or Energy Hotline) would show a
significant, negative relationship to the amount of natural gas usage,
but the correlation would be nonsignificant for electricity usage.

Hypothesis 8: It was expected that the reported salience of
barriers to energy conservation would be significantly, and negatively
related to the amount of natural usage, but the relationship to the
amount of electricity usage would be nonsignificant.

Hypothesis 9: It was also hypothesized that the reported degree of
agreement with pro-conservation statements (energy conservation attitude
items) would be significantly and negatively related to the amount of

natural gas usage, but not related to the amount of electricity usage.



Hypothesis 1Q: For Condition One it was predicted that the reported
number of actions done during the followup workshop would show a
significant, negative relationship to the amount of natural gas savings
but not to the savings on electrical usage.

Hypothesis 11: It was expected that for persons in Condition One
reported "usefulness" of three workshop content areas would show a
significant, positive relationship to the amount of natural gas savings
but not to the savings on electrical usage.

Hypothesis 12: For Condition One participants it was predicted that
the reported degree of intention to act on information from the three
workshop content areas would show a significant, postive relationship to
both the number of actions completed after participation and a negative
relationship to the amount of natural gas usage, but not to the savings
on electrical usage.

Hypothesis 13: Also, for Condition One, it was hypothesized that
completion of one or more workshop tasks would be significantly related
to the report of one or more like actions being later completed at the
participant’s home.

Hypothesis 14: The ability of selected PROCESS and DESCRIPTIVE
variables (identified in the analyses of Hypotheses 1-12) to predict the
natural gas and electricity usage was tested using gultiple regressian
analyses. This series of analyses were exploratory, and were intended
to investigate the relationship of key variables to utility usage |
outcomes.

These fourteen hypotheses formed five basic groups. First,
Hypotheses 1-4 addressed tests for main effects. Second, Hypothesis S

compared treatment conditions on kev process and descriptive variables.
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Third, Hypotheses &-9 tested for the relationship between selected
process and descriptive variables on natural gas and electricity usage.
Fourth, special attention was given to the the most intensive treatment,
Condition One (Thermogram + Workshop), in Hypotheses 10-13. Fifth,
Hypothesis 14 covered multiple regression analyses which explored
potential predictors of the outcomes of natural gas and electricity

usage.



CHAPTER II

METHOD

This chaoter reviews the design and implementation of the field
research used to test the practical application of concepts discussed in
Chapter 1. Initial comments pertain to the setting in which the research
was completed and also the logistical foundation required to organize
for the Residential Program. Following this, six sections describe the
basic elements of the research method: Farticipants and Sampling,
Experimental Design, Procedures, Instruments, Yariable Classification

and Reductions, and finally Analyses.

Setting

Research Context

The research design was established in conjunction with program
development undertaken by the state agency having the mandate for state
energy conservation programs (The Energy Administration, Michigan
Department of Commerce). As evaluator for such programs, the author
expanded the original pilot program to include special followup
treatments. Both the original Thermogram Meeting program and these
Followup Treatments were studied using the research design addressed in

this study. Thus, program development required for the present research

r
w
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represented an enhancement to basic planned research for a pilot

program.

City Selection

The city selected for this research was chosen at random for
inclusion in pilot program evaluation research. The pilot program was
known as Community Energy Management (CEM). Selection guidelines for
this program included an acceptable city size (population between 10 and
90 thousand) and the requirement that the city rank in the middle S0
percent of Michigan cities on a published (economic) Need Index
(Department of Commerce, 1981). The Need Index was used since it offered
a metric for the economic development CEM was designed to support in the

form of energy dollar savings available for local commerce.

Ci ripti

Using the above selection criteria, a small city (population:
11,763;: dwelling units: 4,878, 1980 Census) on the eastern shore of Lake
Michigan was identified and invited to participate in the CEM program
(described below), and its city council accepted. Some basic
characteristics of this city may form a useful frame of reference.

Residential utility customers in this city were served by a small
natural gas company serving several lower Michigan counties and by a
municipal electric company. Natural gas was clearly the mast popular
heating fuel (97.2 percent of the homes--see Appendix A for source).
Average usage per customer was 146 mcf in 1981.

Local people described the housing stock in the city as primarily

single family dwellings with verv few apartment comolexes. Residential
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rental properties were also primarily single family dwellings.

Organization for the Residential Proaram

Overall CEM Proaram

The CEM program was designed to prompt community energy
conservation by offering initial program support for rapid
implementation action (versus lengthy conservation planning) programs.
It was thought that introduction of programs with high visability, rapid
development, and relatively rapid benefit realization would hasten the
development of community interest in continued conservation efforts.
Thus, CEM offered programs in three economic sectors: residential,
municipal, and commercial/industrial. Local program develaopment started
with the residential sector program during the summer of 198l1.

In developing the residential program, the state agency’s technical
assistance was provided by two liaisons. These liaisons helped the city
organize and orient a steering committee of local people who guided
program development. The steering committee was charged with guiding
programs in all three sectors but started with the residential program
and recruited a subcommittee to work on its details. Bv the end of
September. the major part of the residential program was in place and it

began offering services to local residents.

Residential Program

State agency liaisons and the local subcommittee used a
standardized program model. Liaisons brought three basic program

resources from which the subcommittee devised its program: (1) a
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complete set of land-based thermograms (heat loss pictures described
below and pictured in Appendix B) of all residential structures in the
city, (2) organizational assistance, and (Z) training for volunteer
recruits in the interpretation of individual thermograms and the
relating of residential conservation information. The local
subcommi ttee used these elements and local resources to structure and
conduct their own residential program’s initial aspect, a series of
(free to the public) Thermogram Meetings.

Before describing the Thermogram Meetings, the state agency’s
prégram resource contributions will be discussed: First, the
thermograms, then organizational assistance, and finally, a few words on

volunteer training.

Thermograms

During the winter of 1980-81 plans were made and executed to
complete a heat loss survey of all residential structures in the city.
This procedure i1nvolved using heat sensitive equipment mounted in a van
which scanned building fronts and recorded the heat loss data on
magnetic tape. Specialized equipment was later used to decode
magnetically stored data into serial black and white i1mages of the
scanned building fronts. Various shades of grey showed the locations
and relative amounts of radiant heat loss from the nouses thus
pictured. When catalogued and indexed, this library of pictures
represented highly personalized, graphic feedback on heat loss to the
residents who were offered the opportunity to see them. Much of the

work completed bv the residential subcommittee was focused on devising a



way to get local residents to come te view their thermograms, starting

in September, 1981.

Organization Assistance

Liaisons were trained to organize a series of small, neighborhood
specific, (to take advantage of small group dynamics), Thermogram
Meetings to be held at public buildings (mostly elementary school
building auditoriums). Technical assistance was provided for dividing
the city map into meeting areas (about 200 dwelling units each),
schedule meeting times, and coordinate publicity. Multiple-source
publicity was also emplayed and it included newspaper, radio, and flyers
(which were hand delivered two days before a neighborhood’s scheduled

Thermogram Meeting).

Volunteer Training

Before the series of Thermogram Meetings were conducted, the
steering committee recruited local volunteers. These volunteers were
trained to properly interpret the thermograms and to provide the
pertinent information on opportunities for residential energy
conservation. This instruction was fortified with specific
brochure-length publications on energv conservation actions and also
information on a Residential Conservation Service (home eneragy analysis)
offered by the natural gas utility company. All the above information
was covered in eight hours (four, two hour sessions) of training for the
volunteers. With this instruction as the basis for their expertise,
volunteers could then aoffer this information on a neighbor to neighbor

basis at scheduled Thermogram Meetings.
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Thermogram Meetings

Residents were informed of the Thermogram Meetings through many
sources. In contrast to the breadth of the public notices, the
information was highly specific in that residents could come only to the
meeting scheduled for their neighborhood. This schedule was intended to
have at least three beneficial effects. First, the arder of the 27
meetings which covered the entire city was randomized so that the
schedule would not be biased regarding which neighborhoods would have
first access, and it also maximized potential benefits of word of mouth
publicity. Second, meetings were planned to be decidedly small
gatherings in which residents could receive an unhurried, personalized
interpretation of their thermogram and also observe their immediate
neighbor’s interest in residential conservation (a group dynamics
effect). Third, the schedule permitted a sustained (versus momentary)
community exposure to the issue of residential conservation. Thus,
because the Thermogram Meetings were a public service opportunity which
was to be voluntarily attended bv residents, these meetings were
designed to make good use of the limited exposure.

Meetings were scheduled for Tuesday and Thursday evenings and on
Saturday mornings. When residents arrived, they were asked to complete
a Thermogram Meeting Registration Form (see Appendix C}. Then, thev were
asked to help a volunteer, stationed near an indexed citv map, find the
location of their residence and the associated thermogram strio number
was recorded on the form. With this in hand. the resident found a
volunteer interpreter who located the apprcoriate thermogram strip. In

the conversation which followed, the irterpretar asked about the house
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and then interpreted the thermogram. Thus,. the interpreter had an
opportunity to point out specific heat loss problems and the variety of
remedies which could be taken to reduce them. Possible remedies
included referral to specific publications given to the resident before
leaving, and also the RCS audit program which could offer a detailed
analysis of energy conservation actions specific to his/her house.

While the resident was not allowed to take home a cooy of his/her
thermogram, conservation publications and infarmation on the RCS program
could be taken home. If the resident wished to sign up for the RCS
audit,., this was offered at the same meeting. Thus informed, each

resident left the meeting.

A Model for Follow Up

A simple model of residential program goals was devised by the
experimenter. The first goal in the intervention process involved
promotional efforts which prompted local residents to attend a
Thermogram Meeting. Second, while at the meeting these residents would
receive specific, personalized information about energy conservation
actions. Although these goals seemed necessary, they did not seem
sufficient to proqote widespread adoption of actual conservation
action. As noted in the research discussed in the Chapter I,
information alone frequently had a limited effect on subsequent
behavior. To promote actual conservation behaviors a third goal was
proposed. The graphic representation aof this series of three planned

goals is depicted in Figure 1.
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Program Requirement Goals (Benefits to Resident)

Promotion _ Attendence
Meetings — Information
Follow Up — Conservation Action

Figure 1. Model of Seguential Goals

This model therefore included an additional requirement designed to
close the gap between motivated good intentions and completed
residential conservation actions. The model also highlighted the need
to focus on potential barriers to action, such as the reluctance to
invest time and money on unfamiliar, (perhaps even perceptually
"risky"), actions. Further, it addressed the possible lack of
experience with the manual skills necessary to complete conservation
actions or just understand what was really involved in completing them.
For these reasons, the experimenter conducted the current resaarch to
investigate the relative value of two types of followup. Each type of
followup treatment is discribed in the section entitled Procedures.

Before this, participants and sampling procedures are discussed.

Participants and Sampling

0f the 3,297 households invited to the Thermogram Meetings 1,0IS
were represented at the meetings. Thus, 20 percent saw their
thermograms when given a specific time and location for their Thermogram
Meeting. This massive response was a clear indication of interest in
saving on utility bills and the technological novelty of heat loss

pictures of personal residences.



The 1,035 participants were considered to be the population from
which random selection and assignment to type of followup could be
completed. Because procedures and information content of each
Thermagram Meeting was routinely standard for all who came, these
meetings were considered to be equivalent.

Random selection and assignment to followup treatment invitations
was blocked by meeting group. In other words, selection and assignmént
resulted in representation of households from all meetings in each
followup condition, and the number from each meeting was a proportion of
the total attendance at the meeting when compared to the attendance

across all meetings.

Exgeri tal Desi
The design for the current research was a nonequivalent control

groups design (Cook & Campbell, 1979) with four conditions. The

independent variable was type of program treatment and the dependent

variables were natural ga « Blectricity usage, and pumber of
conservation actions. Natural gas and electricity usage was measured

before and after the praogram treatments. Number of conservation actions
was primarily measured after the program treatments.

The time periaods for which the focal natural gas and electricity
usage data were collected was arbitrarily defined in terms of the
heating season manths, October through April; the pre-program period was
the 1980-8B1 heating season, and the post-program period covered the same
months in the 1982-83 heating season. The conservation promotion

programs took place during the 1981-82 heating season. Feports of



conservation actions were analyzed with particular attention to

activities completed after the program period.

Procedures

Four program conditions were compared in the research. In the
first three conditions all had been participants in the Thermogram
Meetings and therefore they had the same exposure to the information
resources of these Thermogram Meetings. In the first condition, (C1),
participants also received a followup hands-on workshop experience, in
the second condition, (C2), participants received a telephone call and
subsequent mailing of additional conservation information, and in the
third condition, (C3), no follow up was provided. A fourth condition,
(C4), included persons from households which had not attended the
Thermogram Meetings.

Permission for release of utility data for the above households was
primarily secured through a formal, signed release which had been part
of Thermogram Meeting Registration Forms (described in the section below
entitled Instruments). For those not providing this release in
Conditions One., Two, and Three, and for all of Condition Four subjects,
the natural gas and electric utility companies provided the same data

but without labels identifying the specific customer.

Condition One: Thermogram + Workshgg

Invitations to attend a hands on workshop were mailed to 143
households previously represented at Thermogram Meetings. Four workshops
were planned, each with a capacity of 25 household representatives, thus

a 70 percent acceptance rate was expected. Based on actual response to



the invitations only three of the workshops were held with a total of &0
households (42 percent) represented. A copy of the invitation and
mail-back reply card are shown in Appendix D.

Participants were instructed to assemble at a public building on a
Saturday morning. There, orientation and registration took place prior
to bus transport to the workshop site. Then, participants were given a
training outline and were given opportunity to ask questions prior to
the workshop session.

Each workshop was held at the home of a senior citizen. This
arrangement provided the senior with no-cost installation of energy
conservation materials in exchange for use of the house as a hands-on
training site. The Director of the local senior center provided
information on this opportunity to members. After interested seniors
were identified, the experimenter and a subcommittee representative
visited the senior’s home to see if the house needed the items which
were to be the object of instruction. After agreements were made with
the selected senior hosts, the measurements for materials were completed
and the material contributions were solicited from local materials
merchants who had indicated interest. (These merchants were pleased to
provide these donated materials in view of the increased sales
attributable to Thermogram Meetings).

Results from the 1,035 Registration Forms collected at the
Thermogram Meetings included indications of which categories of
information were most desired by participants. In rank order, they were

the following:
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34.3 % Foundation Insulation

25.2 % MWindow/Door Modifications

17.4 7% Caulking and Weatherstripping

12.7 %4 Wall Insulation

8.3 % Attic Insulation

1.3 4 Financing Energy Conservation Projects
From these findings the top three categories were selected by the
residential subcommittee as the best focus for workshops. These results
were also shared with workshop participants during orientation.

Prior to the short trip to the workshop site, the participants were
given an overview of the instruction to be covered, learning station
rotation pattern, and timetable. Workshop Registration Forms (see
Appendix E) were completed at this time and each household
representative was assigned a starting learning station.

When participants arrived at the workshop site, they were guided to
one of the three learning stations. A total of 25 minutes were allowed
at each station before participants rotated to the next station. During
each session, each participant was instructed to use the Individual
Checklist instrument to record tasks done (see Appendix F). Activity at
each station is discussed below:

Station I (Foundation Insulation): At this station, participants
were to install paper-faced batt insulation in the box sill area of the
of the foundation on the home. Each participant was encouraged to
complete two of five tasks:

(1) measure

(2) clean and fill openings
(3) cut batts

(4) insert batts

(3) staple batts

When all participants had the opportunity to complete the two behavior
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criteria, the station instructor was to lead a discussion and ask for
any questions participants might have.

Station II (Window/Door Modifications): At Station II participants
constructed two alternative window treatments. The respective tasks for

each window treatment follow:

Insider Storm Window Foam Board Shutter

(1) measure (1) measure

(2) cut wood (2) cut foam board

(3) glue/nail (3) cover (optional)

(4) rough cut plastic (4) edge tape

(5) staple (3) foam tape (optional)
(6) trim plastic (6) install

(7) edge tape

(8) foam tape

(9) install
When all had the opportunity to complete three of the tasks under one of
the window treatments, the instructor would proceed to discussion and a
question and answer period.

Station III (Caulking and Weatherstripping): Participation at this
station involved active location and remediation of areas of unwanted
air infiltration. Since these actions involved relatively little time
to complete, participants were requested to attempt two tasks under each
of the two actions below, and then go directly into a short presentation

of types of material which could be used for these jobs. The two

categories and associated tasks were:

Caulking Weatherstripping

(1) load caulk in gun (1) measure

(2) clean crack or opening (2) cut weatherstripping
to be filled (3) install

(3) run bead
This presentation included a discussion of the Heat Leak Hit List (see

Appendix G) and weatherization information resources (see list in
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Appendix H). Any questions participants had were to be addressed during
the last portion of the rotation.

When all participants completed the three station rotation,
(approximately 1.5 hours, total) they boarded the bus and returned to
the public building meeting site. Prior to leaving, participants were
given copies of how-to notes for each station activity (see Appendix I)
and were given an opportunity to sign up for an RCS home energy
analysis. Prior to being dismissed, participants were instructed to
complete the Workshop Comments (see Appendix J) questionnaire, and when
this was completed, it was collected along with the Individual

Checklists.

Condition Two: Thermogram + Mailed Information

For a second group of Thermogram Meeting participants, followup

involved provision of: (1) the same written material dispensed in
Condition One procedures and (2) an emphasis on brief conversation (see
Script, Appendix K) including multiple references to and opportunities
for neighbor to neighbor information sharing. During each telephone
call the operator indicated that he/she would send a personalized packet
of energy conservation information which would exceed material available
at the original Thermogram Meetings. This packet included a cover letter
(Appendix L) and the same series of how-to notes (Appendix I) used in
Condition One workshops.

Emphasis on neighbor to neighbor contact was operationalized both
in what was said during the telephone contact and in the cover letter to
the packet which was subsequently sent to the participant. During the
telephone contact, the participant was referred to by name and the

specific community meeting which they attended was also mentioned.
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Also, in the cover letter to the information packet, participants were
appraised of opportunities to help their neighbaors take advantage of
project offerings: by indicating willingness to have what they had done
to save energy serve as a local case study, and by telling neighbors
about a schedule of second-chance thermogram showings. Throughout this
packet, personal reference was in evidence, including hand addressing

and signatures.

Condition Three: Thermogram Only, (No Follow Up)

Participants in this group were not offered any subsequent followup )
opportunities. They were, nevertheless, similar to persons in

Conditions One and Three in that they had attended a Thermogram Meeting.

Four: No Thermogram, (Control, No Program Contact)

Households represented in this group received no program contact.
These households had not been represented at the Thermogram Meetings,
and they were not offered followup programs. They were simply randomly
selected from the local telephone book, cross-checked against Thermogram

Meeting Registration Form records, and assembled as a comparison group.

Summary

Conditions One and Two and the Thermogram Meetings for Conditions
One, Two and Three offered three general program features: provision of
a noncommercial service which was cost free to the participant, use of
community voluntarism, and inclusion of the planned social inducement of
seeing neighbors participating. The research design allowed comparison

of two types of followup and two control groups. Thus, the research was
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devised to help assess the degree to which followup was useful and, if
0, which of the two kinds was most effective.

The procedures used in all treatment conditions, other than
Condition Four, were designed to make the best use of the "physical
technology"” of the Thermograms by providing program treatments which
incorporated important features of "social science technology". The
social science features used in Conditions One, Two, and Three were
delivered to the participants in a consistent manner by using two
control functions of program design and management: grganizational
a8sjistance and yvolunteer training. Within the context of these methods
of assuring quality control, the highly specific, personalized, factual
information of the heat loss pictures (thermograms) could be reliably
associated with the verbal feedback on energy conservation
opportunities. In other words, since the thermograms indicated specific
types of conservation action, the volunteer interpreters could be
trained to suggest appropriate, gpecific behavigrs which would have
relevance to the individual homeowner. Furthermore, the small
Qroups/s0cial context of the Thermogram Meetings was designed to provide
an arena in which local people could experience the encouragement of
others as they considered decisions about future energy conservation
actions.

In Condition One, the followup hands-on Workshop included an
additional "“social science technology" feature: learning through
task-orientation. This enhancement permitted participants to learn by
actually doing selected conservation actions. In contrast to this,
Condition Two participants simply received information which was

equivalent to that provided in Condition One, but it was in the form of
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Mailed Information. Thus, Conditions One (Thermogram + Workshop), Two
(Thermogram + Mailed Information), and Three (Thermogram Only) involved
procedures which incorporated these social science features, and

therefore they were inherent to the treatment design.

Instruments

Data collection occurred at three critical times: the first time
(T1) was during the Thermogram Meetings, the second (T2) was during the
experimental followup interventions and the third (T3) was about seven
months after (T2). References to these time periods are found in the
description of the instruments, and Table 2, which follaws the
discussion of instruments, provides a summary of treatments and data

collection dates.

T ing R

The Thermogram Meeting Registration Form (see Appendix C) was
completed by participants in Conditions One, Two and Three during the
Thermogram Meetings (at T1). It served to collect participant
identification, demographics, responses to publicity methods, a utility
data release, and records on the the exchange of information. As the
schedule of meetings proceeded, early tallies on this information gave
feedback to organizers regarding staffing needs and best information
emphasis. The current research required only the information from (1)
the checklist of heat loss areas, (2) the checklist of information

requests, and (3) the checklist of prior energy conservation actions.
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Workshop Registration Form

The Workshop Registration Form (see Appendix E) used at the
Condition One workshops (during T2) served to confirm participant
identity. When more than one representative of a household came to the

workshop, an additional registration form was completed.

ndj vi 1 kli

The Individual Checklist (see Appendix F) served as a self reported
behavioral checksheet for the Condition One Workshop participants. The
checksheets provided a written statement of behavioral goals for each
work station at the workshop. Participants at these workshops were
directed to read these recommended behavioral goals and recognize that
before the workshop was completed they would be asked to place a check
mark next to the tasks they actually helped complete. This instrument
was therefore intended to have some incentive value (an implicit request
for social compliance), but more importantly it provided a record of
actual hands-on activity. Immediately following the on-site workshop
activities (T2) participants marked on these checklists which tasks they

had actually performed (versus tasks they had only observed).

Wor ksh t

Printed on the back side of the Individual Checklist another series
of questions, entitled Workshop Comments (see Appendix J), were
introduced to Condition One participants. These questions provided a
means for measuring the impact of the workshop experience for these

participants. For each of the three "learning stations" referred to in
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the description of the workshops, the first series of questions
requested a rating of workshop usefulness. The second series of
questions inquired about the degree to which the person had the
jntention to agt on the conservation actions suggested at each of the

respective learning stations. Finally, an open ended question also

asked for comments on the workshop experience.

Teleph hecksh
In the process of inviting participation in Condition Two (during
2) a simple record keeping sheet, called the Telephone Checksheet (see
Appendix M), provided space to record progress on the Telephone Script
(see Appendix K). The Telephone Checksheet served as a recording
mechanism which would document, paragraph by paragraph, the standard
verbal delivery of the Telephone Script text.

‘Thc procedure for verbal delivery of the Telephone Script was
straightforward. After it was confirmed that the person was, in fact,
included on the Condition Two sample listing, the text of the Telephone
Script was read. The Telephone Script included information about the
Condition Two followup service (a special packet of written publications
to be mailed to the participant), and the associated plans for later
survey contact. Acceptance or rejection of the offer for this service

was then recorded.

Residential Telephone Survey

Seven months after T2, (at T3), the Residential Telephone Survey
(see Appendix N) was completed by all the available household

representatives which had been originally included in the research (all
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four conditions). While the general content was used with all
respondents, some selected questions were presented according to the
condition in which the respondent was included.

Seven content areas were included in this survey: confirmation of
participation, measurement of conservation knowledge, report of
conservation actions, report of residence characteristics, responses
referring to "economic multipliers", report on relative salience of
barriers to conservation actions, report of energy conservation

attitudes, and specification of respondent demographics.

Monthly Utility Dat
Monthly utility bill data was obtained from both natural gas and
electricity utilities. PreTreatment and PostTreatment comparison
periods were for the same span of months for natural gas and electricity
usage, (i.e., October-April). Special base (nonheating) load and weather
adjustments for the natural gas data are discussed in the following

section.

Summary

To clarify the correspondence of time periods, instruments used and
participant groups to which they were applied, Table 2 is provided on
the following page. Please note that treatment(s) and data collection

are listed for each condition.
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Table 2. mmary of Treatment and Data Collecti fgr Each ndi
Time Span
Condition One
Treatment;
Thermogram Meeting September-November 1981
Workshop February-March 1982

c ion:
Thermogram Meeting Registration Form
Workshop Registration Form
Individual Checklist
Workshop Comments
Residential Telephone Survey
Natural Gas Data:

Base Load Data

Heating Season

Electricity Data:
Comparison Season

Condjtion Two
Treatment:

Thermogram Meeting
Mailed Information

Col ion:
Thermogram Meeting Registration Form
Telephone Checksheet
Residential Telephone Survey
Natural Gas Data:
Base Load Data

Heating Season

Electricity Data:
Comparison Season

September-November 1981
February-March 1982
February-March 1982
February-March 1982
October-November 1982

June-August 1980
and
June-August 1982
October 1980-April 1981
and
October 1982-April 1983

October 1980-April 1981
and
October 1982-April 1983

September-November 1981
February-March 1982

September-November 1981
February-March 1982
Octaober-November 1982

June-August 1980
and
June-August 1982
October 1980-April 1981
and
October 1982-April 1983

October 1980-April 1981
and
October 1982-April 19832
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Table 2 (cont’d.)
Condition Three
Treatment:

Thermogram Meeting

Data Collectiong
Thermogram Meeting Registration Form
Residential Telephone Survey
Natural Gas Data:

Base Load Data

Heating Season

Electricity Data:
Comparison Season

nditi Four

(None)

Rata Collections
Residential Telephone Survey
Natural Gas Data:

Base Load Data

Heating Season

Electricity Data:
Comparison Season

September-November 1981

September-November 1981
October-November 1982

June—-August 1980
and
June-August 1982
October 1980-April 1981
and
October 1982-April 1983

October 1980-April 1981
and
October 1982-April 1983

(Not Applicable)

October-November 1982

June-August 1980
and
June-August 1982
October 1980-April 1981
and
October 1982-April 1983

October 1980-April 1981
and
October 1982-April 1983
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Table 2 also clarifies which months were actually included in the
three data collection periods mentioned at the begining of the
discussion of instruments. As can be inferred from the forgoing, time
periods and respective labels are as follows: September through November
of 1981 was T1, February and March of 1982 was T2, and October and
November of 1982 was T3. Dates given for the natural gas and electricity
data represent the months for which data was collected; this data was

necessarily gbtained in the months following the tabled time spans.

Variable Classification and Reduction

The instruments designed for the current research provided a broad
base of data. The following section of this chapter provides a system
of organization for this data, placing emphasis on the practical
classifications needed in later discussion of the analyses used to test
the hypotheses. Variables included in these analyses are discussed
below under three classifications: outcome (dependent) variables,

praocess variables, and descriptive variables.

Qutcome Variables

it age. Collection of residential utility use data involved
both natural gas and electricity billing statements for all households
in the research. For both natural gas and electricity usage data the
PreTreatment (heating) season was defined as including the months of
October 1980 through April 1981 and the PostTreatment (heating) season
was defined as October 1982 through April 198%. Thus, October 1980-April
1981 usage was compared to October 1982-April 1987 usage. For the

natural gas data, two adjustments were made to insure comparablity: (1)
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the average monthly base load (summer average) was subtracted from each
month’s usage, thus leaving the heating load usage, and (2) this usage
was corrected for weather differences (divided by Heating Degree Days
for each season). This computation produced the figure for the hundreds
of cubic feet usage per heating degree day (ccf/HDD), corrected for
heating load only, a direct index of weather-corrected natural gas
heating usage for the heating months.

Monthly electrical usage data was simply summed for the same two
comparison periods. RTS survey questions about fuel use confirmed that
none of the residences in the research used electricity for the main
heating fuel so it was concluded that electrical consumption would not
require weather (HDD) correction. The sum of PreTreatment usage was
compared directly to PostTreatment usage.

Energy conservation actions. The Residential Telephone Survey
(RTS) provided a large data set on energy conservation actions. Some of
this data was collected solely for use by the sponsoring agency, the
Energy Administration, but all essential components were included in the
present research. Responses on the conventional residential items (the
first 17 on the list) were considered necessary for this study; the last
six items were omitted. The data on the month the action was completed,
and relative material guantities were used solely for a separate
response validation study.

These 17 residential conservation actions were organized into three

logical groupings. Table 3 indicates how the items were grouped.
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Table 3. Conservation Action Categories

Category Actions

Space Heating Caulking
Weatherstripping
Turn Down Thermostat Setting
Closing Off Unused Rooms
Clock Thermostat
Tune Up Furnace
Derate (BTU) Furnace
Automatic Flue Damper
Attic Insulation
Wall Insulation
Foundation Insulation
Storm Windows
Window Coverings

Water Heating Reduce Use of Hot Water
Turn Down Water Temperature
Water Heater Wrap (Insulation)

Lighting Reduce Use of Lighting

ALL ACTIONS (All the above)

Clearly, conservation actions related to space heating were most heavily
represented. Water heating items were often discussed during thermogram
interpretations so the most frequent action recommendations were
included. It was decided that only one item under Lighting actions
lended itself to a cateqorical response.

For each of the items in the CONSERVATION ACTIONS section of the
survey the respondent was asked whether the action had been done before,
or after the program treatment time period, or whether it was planned

for the future. The later two response categories were included as
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outcome variables; as described below, the former (action done ‘Before’)
were analyzed as a separate category, (see Descriptive Variables).
Responses to the RTS actions questions were primarily used to gauge
the gross quantity of conservation actions, thus data was reduced to
simple tallies of the number of actions in each status category, and
combinations of these categories. The resulting action status
categories were ‘Done’, °‘Planned’, ‘Done and Flanned’, and the

combination of ‘Done’, °Planned’, and ‘Done and Flanned’.

Process Variables

Beyond the examination of program outcomes, the current research
provided extensive data on the processes involved in the delivery of
each of the treatment conditions. This was considered important since
this body of information would be used to better explain outcomes.
Collection of process data took place throughout the research timeline,
and as such, discussion of this data was organized by time period.
Separate headings are given for PreTreatment, During Treatment, and
PostTreatment collections of process data.

PreTreatment. Three months before any of the followup treatments
were scheduled, the Thermogram Meetings were offered. During these
meetings the Thermogram Meeting Registration Forms were completed by
participant homeowners. This data included names and addresses
necessary for the sampling for Conditions One, Two, and Three. The local
telephone book, cross referenced with the assembled Thermogram Meeting
participants list, was then used as a resource in sampling for Condition

Four.
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In addition to the participant identification data, the Thermogram
Registration Form was also used as a means of collecting responses to
(1) a checklist of heat loss areas, (2) a checklist of categories of
information in which the participant was interested, and (3) a checklist
of prior energy conservation actions. For the first two questions the
sum of check marks were defined as (1) an index of the need for heat
loss remedies (energy conservation), and (2Z) a measure of interest,
respectively. For the checklist of prior actions no data reduction was
necessary, each item was retained as an individual variable.

Observation of the process of Thermogram Meetings suggested that
although these two checklist items were intended to be separate, they
waere not treated as separate by the volunteer interpreters who completed
the responses. During several of the Thermogram Meetings it was
observed that the volunteer interpreters would often record the heat
loss shown on the thermogram and then, without actually asking the
homeowner about areas of interest, they would just assume parallel check
marks for areas of interest. Effectively, this meant that frequently
only the first (heat loss) question had face validity, the interest
checklist was completed such that it just "mirrored" the heat loss
checks. To confirm the extent of this lack of item discrimination,
parallel categories under respective items were checked for the
percentage of exact agreement. Results showed that when attic heat loss
was checked and/or when foundation heat loss was checked, homeowner
interest was also checked under these categories (100 percent
agreement). Where heat loss from walls, or windows and doors was
indicated, homeowner interest was also very frequently checked (80 and

73 percent exact agreement, respectively). Since both abservation and
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statistical analysis indicated this lack of separation between item
responses, heat loss data was considered both more important and had
higher response rates, therefore homeowner interest responses were
dropped from subsequent analysis.

Dyuring treatment. Only in Conditions One (Thermogram + Workshop)
and Two (Thermogram + Mailed Information) were any followup treatment
given. Special data was collected to monitor the faollowup contacts.
For Condition One households, the Workshop Registration Form provided a
means of checking that attendees were indeed among those randomly
assigned from the Thermogram Meeting Registration Form list. For
Condition Two households, the Telephone Checksheet documented that the
person contacted, (and which subsequently received the mailed
information), had been among those randomly assigned from the Thermogram
Meeting Registration Form list. These records were monitored
continuously during the treatment procedures; in this way sample
composition was confirmed.

The Telephone Checksheet was the only instrument used with
Condition Two during this time period, however, for Condition One two
other instruments were used. This was considered desireable because the
followup treatment offered to Condition One participants was far more
complex than the simple information mailings for Condition Two. The
first instrument, the Individual Checklist, provided data on the degree
to which the intended hands-on feature of the workshop design was
actually experienced by participants. Since each participant at the
workshops reported activity or observation for each task listed under
each workshop station these activities were easily monitored. A count

of the number of hands-on tasks planned for each workshop station and
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the average number of these tasks which were actually completed is given

in Table 4.

Table 4. Tally of the Number of Planned and Completed Worksh T

Number of Planned Average Number of
Tasks Completed Tasks

Station 1 S 1.03
(Foundation
Insulation)
Station 2 15 0.15
(Window/Door
Modifications)
Station 3 6 0.25
(Caulking/
Weatherstripping)
TOTALS 26 1.43
(Stations 1,2,
and 3)1

From Table 4 it is clear that although all Condition One
participants observed the demonstration of conservation actions at each
of the three stations, relatively few participants engaged in the
suggested hands-on activity. For each station, the sum of the number of
tasks completed was used as an index of workshop involvement.

The second instrument used during the Condition One workshops was
the Workshop Comments page. Participants in Condition One were directed
to complete the instrument, Workshop Comments, shortly after all
participants had rotated through the three workshop stations. The first
group of three questions on this page requested a rating of usefulness
for each of the respective workshop stations. For this set of questions

data was also summarized as the average of the usefulness ratings. The
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second group of three questions requested a self report of the degree to
which the person had the intention to act on the topical information
given at each respective workshop station. Here the summary variable
was defined as the response "definitely yes", and the sum of "probably
yes" and "no". (The latter two response categories were considered
similar in that they suggested a lack of strong intention to act).

Comments and suggestions were also collected via an open ended
question on the Workshop Comments instrument. The majority of persons
attending these workshops did respond to the question and the reader
will find all comments reproduced in Appendix O.

PogtTreatment. All PostTreatment process data was collected using
the Residential Telephone Survey (RTS, see Appendi: N). In the first
part of the RTS, a series of questions were designed to inquire about
which locally available energy information resources had been used by
the respondent. If use of an energy information resource was reported,
other questions, respective to the particular resource, were asked with
regard to the respondent’s rating of the resource. As indicated in
Appendix N, the RTS included questions not only about specific program
treatments intended in this research (the four treatment conditions),
but also other energy conservation information services which were known
to be available during the same time pericd. Ey asking this relatively
complete set of questions concerning energy conservation resources which
were then available to the public, it was hoped that the process of
energy conservation promotion, which happened during the treatment
period could be better understoad. Thus, for persons in each treatment
condition, a few questions were askad which had direct relatiorship to

program treatment (i. e., their respective experimental condition), as



well as questions which referred to programs which were concurrently
available to the whole community. Table S offers a summary of the
content of these questions and the experimental condition groups to

which they were addressed.

Table 5. Residential Telephone Survey Summary of Questigns On

rvice Recall, and Rated Importance

Experimental
Condition
RTS Question Groups Asked
Category Gluestion Content This Question
Service Recall a1 Thermogram Mtg. One Two Three Four
Q3 Energy Fair One Two Three Four
Qs Wor kshop One
Q7 Information/
Mailing Two
Q9 RCS (sign up) One Two Three Four
Q10 RCS One Two Three Four
Q13 Hotline One Two Three Four
Service Importance Q2 Thermaogram Mtg.
rating One Two Three Four
Q4 Energy Fair
rating One Two Three Four
Qs Workshop rating One
Q8 Information/
Mailing rating Two
a1 RCS rating One Two Three Four

All RTS respondents were asked if they remembered going to the
Thermogram Meetings (Question 1), and the Energy Fair (Question 3), an
exhibition of locally available energy conservation products and
services. If the respondent recalled taking part in an event they were
requested to rate the importance of that event in helping them take

-~

conservation actions (Questions 2 and 3, respectively). Condition One
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respondents were also asked a similar pair of questions about the
workshop treatment (Questions S and 6):; and Condition Two respondents
were asked the similar question pair about the additional mailing of
energy conservation literature (Questions 7 and 8). A similar question
group, Questions 9, 10, and 11), referred to whether or not the
household had had an Residential Conservation Service (RCS) audit (a
complete on-site residential audit, offered for a fee of ten dollars,
through the gas company). Guestion 13 inquired about use of the
state-wide Energy Hotline (a toll-free information service).

For Questions 2, 4, &6, and 8, the jimportance of services in _helping
the person to take conservation action were rated by respondents using a
Likert-like, five point scale. Coded values ranged from 1 (very
important) to § (not at all important). Thus, Guestions 4, and 11
obtained the ratings respective to the Energy Fair, and the RCS Home
Energy Analysis.

Persons surveyed in Condition Four had not, by definition, attended
the Thermogram Meetings. For these persons a special version of the RTS
included three key questions. In this version of the survey Question S
inquired as to whether they had heard about the Thermogram Meeting, and
if their answer was "yes", Question 4 asked about their sources for this
information, and Question 7 ingquired about their reason for not
attending. Descriptive data collected in this manner provided useful
findings on the process of nonparticipation. It was thought that
answers to these questions might be used to improve program promotion.

The remainder of process data was obtained through four question
categories in the Residential Telephone.Survey (RTS): a question about

attribution of improved energy conservation knowledge (Question 16), a
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gseries of questions related to the "economic multipliers" (impacts of
conservation on the local economy, Questions 32-35), a series of
questions about barriers to personal conservation actions (Questions
36-44), and a series of questions about specific conservation attitudes
(Questions 47-58). The question about improved knowledge (Q16) was
addressed only to those who received some form of intervention treatment
(Conditions One, Two, and Three). All respondents were asked the
questions concerning economic multiplier information, barriers to
conservation, and conservation attitudes.

Both the barrier and the attitude questions provided a wealth of
process data, consequently they were examined in relatively greater
detail. Prior to the RTS survey, but after the Thermogram Meetings, a
test-retest pilot evaluation had been completed. This evaluation,
performed with a separate series of telephone surveys in April 1982, and
again in October 1982, confirmed that these items had very high
test-retest reliability. Pearson correlation coefficients averaged .37
and were all significant at p=.05 or less.

Only the barrier and attitude items, on the RTS, were subjected to

data reduction. For both item sets the strategy was the same. This
strategy for scale construction combined empirical (Cronbach, 1970) and
rational (Jackson, 1970) methods. First, all items were examined for
instances in which 60 percent or more of the participants used only one
numeric code category. Items not passing this criteria were dropped
from further analysis. Next, remaining items were grouped according to
rational similarity, and then were subjected to examinations of

item-total correlations and coefficient alpha (Cronbach, ibid.)
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until items with greatest relationship were determined. The solutions
to these scale construction trials are displayed in Table 6. One barrier
item scale, and two attitude item scales were thus formed. Three
attitude items proved to be independent, they were retained as single

items, termed "singlets"”.
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Table 6. Scale Construction for Barrier and Attitude Items
Scale Statistic
Item RTS Construction Used,
Category Guestion Content Solution Value
Barriers Q36 cost Q36 + @37, Spearman-
Q37 payback (cost/ Brown coef.,
benefit) .47
a38 know what to do first dropped NA
Q39 proper materials selection dropped NA
840 know haow to complete dropped NA
actions
a1 obtaining a loan dropped NA
Q42 uncertainty about the dropped NA
duration of future
residency
Q43 comfort of household dropped NA
members
Q44 amount of work required dropped NA
Q45 family cooperation dropped NA
Qa6 house construction limits dropped NA
Attitudes Q47 individual effort is a dropped NA
significant contribution
Q48 favor conservation vs. dropped NA
more power plants
Q49 emphasize government Q49 + Cronbach’s
spending on conservation Q34 + alpha,
asa need stronger government ass .64
regulations (need
ass government should let free |[government
market work (item invol vement)
raflected)
asse energy shortage is real QSé6 + @57 Spearman-
(energy Brown coef.,
crisis is .62
real)
Qs? energy crisis is a hoax
(item reflected)
aso favor environmental singlet NA
protection
asi I am an innovative person singlet NA
as2 would spend money for singlet NA

conservation even without
direct payback benefit
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Descriptive Variables

All of the descriptive variables were obtained from the Residential
Telephone Survey (RTS), and were retained as item singlets identified
under four categories.

Respondent demographics. The last five questions (Q59-G63) on the
RTS provided data on respondent characteristics. In previous research
placement of these questions at the end of the survey seemed to increase
the response rate; at this point the respondents were frequently at ease
in providing this individual information. These variables, age,
education, income, income change, and sex, were considered essential in
describing the heads of household in this study.

Residence characterigtics. Since experimental conditions were
developed to examine relative impacts on household heating requirements
it was important to have information on residence characteristics. A
considerable series of questions (Q17 - Q31) provided this information.
Of these, questions 28 and 29 were included in the survey to help
explain possible extremes in utility data.

Energy knowledge rating. The treatment conditions were devised to
test effects of specific strategies for promotion of residential energy
conservation. One question (@15) was included in the RTS to record
self-rating of knowledge about residential energy conservation. Persons
in all conditions were asked this question.

Actions before Thermogram Meetings. All of the conservation actions
under the CONSERVATION ACTIONS section of the RTS which were reported as

completed before the Thermogram Meetings were designated as a

descriptive conservation action profile for the individual household at
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that time. As with the responses of ‘Done’ and °‘Planned’ , which were
described as outcome variables, these responses of what was done

‘Before’ were reduced to simple sums of the number of actions.

Amar

The research plan, which was executed over a three year period,
enabled a long term examination of the effects and processes involved in
the four treatment conditions compared in this study. Comparisons of
main program gutcomes were made possible through the collection of
energy consumption (natural gas, and electricity) and energy
congervation action data. To better explain findings about these main
program effects, data on the process of service delivery and the ways in
which it was received were also collected. Lastly, the degcriptive data
provided the means to examine respondent characteristics which might be

related to program processes and outcomes.

Analyses

Discussion of the analyses required in the testing of the
respective hypotheses (see the last section of Chapter 1) are organized
by five basic groups. The order in which the analyses are discussed
parallels the order in which the results are presented in Chapter III.
The only substantial change from the sequence used in the discussion in
Chapter I is that Hypothesis 5 is discussed before the main effects
hypotheses (1-4). Thus, the order is as follows: (a) comparison of
treatment conditions on key process and descriptive variables
(Hypothesis 5), (b) main effects analyses (Hypotheses 1-4), (c)

relationship of selected process and descriptive variables on natural
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gas and electricity usage (Hypotheses 6-9), (d) special analyses
(Hypotheses 10-13) of the processes essential to the treatment
condition, C1 (Thermogram + Workshop), and (e) the multiple regression
analyses (Hypothesis 14) used to examine potential predictors of the
outcome variables.

The choice of analyses was, of course, directly related to the
research design. In the current research random assignment to condition
was not possible, therefore a (quasi-experimental) nonequivalent control
groups design was employed. As Cook and Campbell (1979) have indicated,
with this design, treatment condition participants cannot be assumed to
be equivalent since the ideal of random assignment is absent. The
alternative then, was to assemble the comparison groups in such a way as
to maximize the opportunity for equivalence on key variables, and then
collect data which would test for equivalence on the desired
dimensions. In the current research, participants were matched by
neighborhood prior to invitation to the followup treatments; it was
intended that this would improve treatment condition equivalence on
residence characteristics (gas and electricity usage) as well as

respondent demographics and characteristics.

mparison of Tr ment Conditions on Key Process and Descriptiv

Variables

This set of analyses, (Hypothesis 5), were studied first in order
to better understand any treatment condition differences which might
have bearing on the main effects analyses. The key process and
descriptive variables included all Respondent Demographics, all
Residence Characteristics, the Number of Areas of Heat Loss, and a

separate grouping of additional Respondent Characteristics. In all, 35
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variables were analyzed for differences between treatment conditions.
For the continuous level variables a series of one-way analyses of
variance, (ANOVAs), were performed. Discrete level variables were

examined using Chi-square analysis.

Main Effects

Foremost among these tests were Hypotheses 1 and 2, which were
concerned with main effects for natural gas and electricity,
respectively. Since the equivalence of the treatment conditions, prior
to treatment, could not be assumed, a simple ANOVA was discarded as a
suitable statistical test of condition differences on natural gas and
electricity savings. Alternately, an analysis of covariance, ANCOVA
(Cook and Campbell, 1979), was considered to be a better choice since it
could be used to covary PreTreatment differences in natural gas and
electricity usage.

The appropriateness of the ANCOVA approach (for both natural gas
and electricity main effects) was investigated in a three part process
(Cook and Campbell, idid.). First, the variables which were presumed to
be the most likely influences on PostTreatment natural gas and
electricity usage were tested for PreTreatment differences between
treatment conditions. Three variables were selected: (1) PreTreatment
usage level of the respective utilities, (2) Income, and (3) Education.
A one-way ANOVA was used to test for PreTreatment differences.

Second, to be considered as viable covariates in an ANCOVA analysis
the potential variables also had to be significantly (p<.035) related to
the PostTreatment usage of the respective utility. These tests used

Pearson correlations.
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Third, the regression of PreTreatment utility usage on
PostTreatment usage had to meet the requirement of approximating a
linear function. Scatterplots of these regressions were thus completed
for the aggregate of the four treatment conditions and for each
treatment condition, separately.

Findings for the natural gas usage ANCOVA. Results of the one-way
ANOVA tests for PreTreatment natural gas usage, Income, and Education

are shown in Table 7.

Table 7. ! f_Varj Findings Used In Choi f

Group Means

Variable Ci c2 c3 ca F ratio F probability

PreTreatment
Natural Gas

Usage (heating
load only, in ccf
per heating degree

day) .14 13 .15 .14 1.59 .19
Income 3.00 2.93 3.06 2.43 2.56 .06
Education Z.28 3.22 3.18 2.4S 5.57 .00 %
% p<.05

Note: The scale for INCOME is i1=under $10000, 2=$10001 to $20000,
3=%20001 to $30000, 4=%30,001 to $40000, S=%$40001 and up. The
scale for EDUCATION is i=grammar school, 2=high school, 3=some
college, 4=college graduate, S=post graduate wark or degree.

PreTreatment natural gas usage was computationally adjusted so that only

heating load (the amount of natural gas used for heating) was used in
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the analyses. This was done by substracting the prior summer’s average
monthly usage (the base load) from each month of heating season usage.
The resulting figure was then corrected for weather by computing it in
terms of hundreds of cubic feet (ccf) of natural gas per heating degree
day (HDD). From Table 7 it was clear that only the variable Education
differed significantly between groups. Thus, it was tentatively
considered as a covariate in the ANCOVA for natural gas.

Next, correlations with the PostTreatment usage of natural gas were
examined. As one would suppose, PreTreatment usage was highly
correlated to PostTreatment usage (r=.80, n=238, p=.000). On the other
hand Income (r=.11, n=178, p=.09) and Education (r=.03, n=203, p=.24)
were not significantly (p<.035) related to PostTreatment natural gas
usage. Finally, all treatment conditions had linear functions for the
regression of PreTreatment natural gas usage on PostTreatment usage.
These findings suggested that the data met this major assumption for use
of ANCOVA.,

Thus, on the basis of these preliminary tests, the choice of main
effects analyses for natural gas was an ANCOVA with PreTreatment natural
gas usage as the only covariate. PreTreatment natural gas usage was
retained as a covariate of PostTreatment usage since this ANCOVA would
have greater precision in testing main effects than the default, an
ANOVA. Although the variable Education showed significant differences
between treatment groups, it was not included as a covariate since it

was not significantly correlated to PostTreatment natural gas usage.
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Findings for the electricity usage ANCOVA. A similar set of

analyses guided the decision on an appropriate main effects test for
electricity. First, were the results of the one-way ANOVA tests for

PreTreatment electricity usage, Income, and Education.

Table 8. Analyis 0f Variance Findings Used In Choice Of
Main Effects Test For Electricity

Group Means

Variable Ci c2 c3 Ca F ratio F probability
PreTreatment

Electricity 3529 3999 I178 3241 4,446 .01 %
Usage

Income 3.07 2.9 Z.06 2.43 2.79 .04 X%
Education 3.28 3.22 Z.18 2.44 5.51 .00 %

% p<.0S

Note: The scale for INCOME is 1=under $10000, 2=$10001 to $20000,

3=$20001 to $30000, 4=$30,001 to $40000, 5=%40001 and up. The

scale for EDUCATION is 1=grammar school, 2=high school, 3Z=some

college, 4=college graduate, 5=post graduate work or degree.

From the results in Table 8, it was concluded that all three variables

showed significant differences between groups and were therefore

probable candidates as covariates in an ANCOVA on electricity usage.
The question of significant correlation (p<.035) of these variables

with the PostTreatment usage of electricity was next resolved. As with

the natural gas correlations, PreTreatment usage was highly correlated

to PostTreatment usage (r=.86, n=232, p=.000). Unlike the natural gas
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findings, however, both Income (r=.53, n=16%9, p=.00) and Education
(r=.27, n=194, p=.00) were significantly (p<.03) related to
PostTreatment electricity usage.

These data also passed the final test for ANCOVA appropriateness:
treatment conditions had linear functions for the regression of
PreTreatment electricity usage on PostTreatment usage. Thus the
electricity usage data also met this ANCOVA requirement.

This series of tests suggested that an ANCOVA with PreTreatment
electric usage, Income, and Education as covariates was an appropriate
choice of analysis. Even though Income and Education were correlated
(r=,350, n=177, p=.000) it was still considered useful to include both as
covariates since they presumably measured different (and not perfectly
related) characteristics, both of which were related to electricity
usage.

H hegi number PostTr n nservati i In
preparation for the analysis of PostTreatment conservation actions the
question of PreTreatment differences on this dimension was addressed.
Two independent sources were used: the Thermogram Meeting Registration
Form data on prior actions, and the RTS survey data which included
information on which conservation actions had been done before the
Thermogram Meetings.

Of the thirteen action categories on the Thermogram Meeting
Registration Form (C1, C2, and C3 only) pone of the Chi-square tests
showed significant differences (p<.05) between the three conditions
which attended these meetings. The RTS, having data for all four
treatment conditions, provided more complete analysis of PreTreatment

conservation action differences between groups. RTS findings were
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gsimilar; for all three action categories (i.e., Space Heating Actions,
Water Heating Actions, and Lighting Actions) no significant differences
were detected between conditions.

Thus, the evidence was convincing that the treatment condition
groups did not show any significant differences on PreTreatment
conservation actions. With these findings in mind, the main effects
test for PostTreatment conservation actions was essentially a post-only
examination of treatment condition differences. This involved a series
of one-way ANOVAs on the number of self-reported conservation actions in
several categories.

Hypothgsis 4, relationship between PostTreatment consgrvation

ions _and n r ici . The analysis for the
degree of relationship between PostTreatment conservation actions and
both natural gas and electricity usage outcomes was determined by the
choice of analyses (ANCOVA) for both of these two indicators of
treatment impact. Partial correlations were used for this hypothesis:
For the correlation with PostTreatment natural gas usage, the previocusly
identified covariate of PreTreatment natural gas usage was ‘partialed
out’, or controlled. Similarly, the correlation with PostTreatment
electricity usage used a partial correlation with the three covariates,
(PreTreatment Electricity Usage, Income, and Education), being
controlled.

Relationship of Selected Process and Descriptiv
Variables to Natural Gas and Electricity Usage

All of the analyses for the hypotheses in this grouping required
partial correlations. Partial correlations with PostTreatment natural
gas usage controlled for PreTreatment natural gas usage, and partial

correlations with PostTreatment electricity usage controlled for
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PreTreatment electricity usage, Income, and Education. Process variables
included in these correlations with natural gas and electricity usage
outcomes included Number of (thermographic) Heat Loss Areas, reported
Use of Information Services, and the responses on the survey items for
Barriaers to Conservation and Pro-Conservation Attitudes. These partial

correlations answered the research questions posed by Hypotheses 6-9.

Condition One (Thermogram + Workshop) Process Analyses

For both Hypothesis 10 and 11 the appropriate analyses were partial

correlations. Hypothesis 12 required a combination of analyses. First,
a Pearson correlation was used for testing the relationship between
intention to act on workshop recommendations and subsequent number of
actions completed. Second, the relationship between intention to act on
workshop recommendations and natural gas and electricity usage was
tested with partial correlations. Again, all partial correlations were
patterned after those described for Hypothesis 4. Last, Hypothesis 13,
the test of relationship between workshop tasks and the later completion
of same-category energy conservation actions, required a Chi-square

analysis.

Multiple Reqression Analys

The foregoing hypotheses helped identify the groups of variables to
be tested as predictors of PostTreatment natural gas and electricity
usage. Consistent with the analytical approach in Hypotheses 1-13, the
basis for these multiple regression analyses was analysis of covariance,

ANCOVA (Nie, Hull, Stienbrenner, and Brent, 1979).



CHAPTER II1

RESULTS

Chaoter 11l presents the findings of the current research. The
order in which the results are presented is the same as described in the

latter part of Chapter II, however three sections have been added.

These three sections are Participant Attritign, the findings for
Conditiogn Four (No Thermogram) Process. and Individual Cases. Of the

eight sections in Chapter III, the first two concern issues of treatment
condition equivalence. The section on Participant Attrition is
presented first, and is followed by the Comparison of Key Process and
Descriptive Variables. A section on Main Effects, and another on the
Relationship Between Key Process Variables and Outcome. detail the
findings of greatest importance. Next, the results on Condition One
(Thermogram + Workshop) Process, and the added section on Condition Four
(No Thermogram) Process offer a closer eoxamination of important dynamic
features of the treatment conditions which were designed to offer the
most intensive intervention (Condition One), and the least (no program
contact) intensive condition (Condition Four). Then, a section on
Multiple Regression indicates the findings on the study of potential

predictors of the FostTreatment indices of natural gas usage, and

70
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electricity usage. Finally, to better describe the impacts and
processes as they were experienced by individual participants, the last

section provides several Individual Cases.

Participant Attrition
The goal of the sampling procedures was to obtain four treatment
conditions of approximately 60 participants each. Thrne steps were
necessary in this process: random selection, invitation to followup
treatment, and acceptance of followup treatment. Table 9 shows the size

and composition of the samples for the four treatment conditions.

Table 9. Patterns of Attrition for h ndi

Steps In Establishing Samples

Condition Random Invitation to Acceptance/ Final
Selection Follow Up Rejection Sample
0f Invitation

Ci: Thermogram + 143 143 60/79 60
Workshop,

C2: Thermogram + 56 S6 S56/0 S6
Mailed Info.

C3: Thermogram 63 - - &3
Only

C4: No Thermogram 67 - - 67
(Control)

Note: Of the 143 people invited to Cl, four later moved away, prior
to data collection.

It was clear that for C2, C3, and C4 participant attrition did not
exist. For C1 the situation was different, to obtain the final sample

of b0 participants, 147 were randomly selected and invited to a hands-on



workshop. Of these, 79 refused the invitation. This raised the
question as to whether or not these 79 might be different from the 60 Ci
“acceptors” on an important characteristic other than invitation
acceptance. The most important criteria was PreTreatment usage of
natural gas and electricity, the major outcome variables. In the
interest of addressing the concern raised by this question
(self-selection differences) a random sample of 35 (the maximum number
available from the respective utility companies) out of the 79 refusers
was drawn and the necesssary natural gas and electricity data was
obtained. Student’s T-tests were performed to test for potential
differences on PreTreatment utility usage. No significant (p<.03)
differences were found for natural gas (T-value=-1.0, df=91, p=.32) or
for electricity (T-value=-,78, df=82, p=.44).

The next point at which treatment condition participants might
differ was whether or not they completed the RTS. the telephone survey
which collected the majority of the process and descriptive data. Table
10 provides the breakdown of those who completed the survey versus those

who refused it.
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Table 10. Tally of the Number of Completers Versus Refusers
f the Residential Tele ne Surve RTS), By Conditi

Condition Completers Versus Refusers
Cl: Thermogram + S51/9

Workshop
C2: Thermogram + S2/4

Mailed Info.

C3: Thermogram 97/6
Only

C4: No Thermogram S1/16
(Control)

Again, a series of Student’s T-tests were done for the completers versus
the refusers in each treatment condition. Of the four t-tests for
PreTreatment natural gas usage, and the four t-tests for PreTreatment
electricity usage, none were significant (p<.0S5). This supported the
generalizability of the RTS survey findings to RTS nonresponders.

Thus, the data on participant attrition suggested that there were
no self-selection biases with regard to natural gas and electricity
usage, or the completion of the telephone survey. These findings
strengthened the interpretation of main effects for the treatment
conditions since this potential source of bias was adequately

addressed.

c json of Key Pr n r jve V
Prior to testing the treatment conditions for main effects, the

analysis plan called for the review of key process and descriptive data
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with regard to any significant differences between conditions. No
differences between conditions were anticipated for most participant
demographics and characteristics, or residence characteristics.
Specifically, it was intended that the sampling procedures, which
matched the condition participants by neighborhood, would improve
condition equivalence on these factors. The assessment of group
differences on Respondent Characteristics, Residence Characteristics,
Number of Areas of Heat Loss. and other self-reported Respondent
Characteristics therefore provided the means by which the relative
degree of group comparability could be presented. Tables 11 and 12

summarize the findings.
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Table 11. Summary of Respondent Demographics., Residence
Characteristics, and Number of Areas of Heat Loss Compared
Between Conditions

Statistical Degrees of Statistic/
Characteristic Procedure Freedom, df Value
Respondent Demographics:
Age ANOVA 3 F ratio/ .46
Education ANOVA 3 F ratio/ 5.57 %
Income ANOVA 3 F ratio/ 2.356
Income Change Chi-Square 6 Chi-Square/ 2.67
Sex Chi-Square 2 Chi-Square/ 5.52
Residence Characteristics:
Own/Rent - - (all gwp)
Billed for Heating Cost -- -- (all are billed)
Type of Heating Fuel - -- (all gas heat)
Type of Water Heating Chi-Square 3 Chi-Square/ 3.99
Number of Stories ANOVA i F ratio/s .76
Number of Bedrooms ANOVA 2 F ratio/ 1.46
Square Footage ANOVA z F ratio/ .57
Type of Siding Chi-Square 2 Chi-Square/ 4.34
Daytime Thermostat
Setting ANOVA 3 F ratio/ 3.11 %
Nighttime Thermostat
Setting ANOVA 3 F ratio/ .7
Change in Heated Space Chi-Square > Chi-Square/ 5.98
Type of Change in
Heated Space Chi-Square ) Chi-Square/ 19.46 xx
Number of Areas of
Heat Loss Indicated
On Thermogram ANOVA 2 F ratio/ 6.39 xx

% p<.05
% p<.01

Note: Comparisons for each characteristic include all four
experimental conditions. E:xceptions exclude Condition Four
and therefore show 2 degrees of freedom.
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Table 12. Summarv of Additional Respondent Characteristigs
Compared Between Conditionsg

Statistical Degrees of Statistic/
Characteristic Procedure Freedom, df Value
Self Reported Use of:
Energy Fair Chi-Square 3 Chi-Square/ 25.05 %%
Residential Conservation
Service (RCS) Chi-Square 2 Chi-Square/ 25.91 xx
Energy Hotline Chi-Square 3 Chi-Square/ 1.96
Self Rated Importance of:
Energy Fair ANOVA Z F ratio/ 1.24
Residential Conservation
Service (RCS) ANOVA z F ratiaos .11
Thermogram Meeting ANOVA 2 F ratio/ 1.89
Self Rated Improvement in
Energy Conservation
Knowl edge ANOVA 2 F ratio/ .99
Self Rated General Energy
Knowl edge ANOVA 3 F ratios .23
Percentage of Conservation
Materials Purchased
Locally ANOVA 2z F ratios 1.24
Dollars Spent aon Conservation ANOVA 3 F ratio/ .82
Loan Taken Out for Conservation Chi-Square 2 Chi-Square/ Z.17
Barrier to Conservation (Cost) ANOVA 3 F ratio/ .18
Energy Conservation Attitudes:
Need Gov’t Involvement ANOVA 3 F ratio/s .21
Energy Crisis Is Real ANOVA 3 F ratio/ 1.07
Favor Environ. Protection ANOVA 2z F ratios .81
I Am Innovative ANOVA 3 F ratio/ 3.28 %
Would Conserve Without
A Direct Payback ANOVA 3z F ratio/ .25
X p<.05

Note: Comparisons for each characteristic include all four experimental
conditions. Exceptions exclude Condition Four and therefore show
2 degrees of freedom.
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It was apparent, then, that since treatment conditions were not
significantly different on most of these measures, the sampling strategy
was largely successful in obtaining equivalent comparison groups.
Hypothesis § had however predicted three exceptions to the anticipated
group equivalence. Findings for these three exceptions (in Table 12)
are discussed first.

First, significant group differences were hypothesized for
self-reported use of meeting-promoted information services. At the top
of Table 12, the results indicate that, in fact, there were treatment
group differences on the use of the Energy Fair, and Residential
Conservation Service (home energy audit), but not for the Energy Hotline
gervice. Furthermore, the percentages of affirmative answers on use of
the Energy Fair and RCS program were generally in the order which had
been predicted. For use of the Energy Fair percentage ‘yes’ responses
were, in order from Ci to C4: 51.1 percent, 24.0 percent, 146.4 percent,
and 10.2 percent. Similarly, the ‘yes’ responses for the RCS service
were: 51.0 percent, 78.0 percent, 41.1 percent. and S.9 percent. (A
slightly higher percentage of the C3 group used the RCS service than did
the C2 group). Although the CEM program promoted use of all these
ancillary services, use of the Energy Hotline (toll free energy
conservation information) service was minimal: three or fewer
participants in each treatment condition used the Hotline.

Second, Hypothesis S had predicted treatment group differences on
perceived barriers to energy conservation actions. The statistical test
of this prediction, on the single scale, COST, did nct. however,
indicate significant group differences. t apoeared that the various

treatment combinations inherent in Ci. C2 and C3 did not influence an
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appreciable reassessment of the economic value of conservation
investments.

Third, group differences were expected on Energy Conservation
Attitudes, yet none of the attitude items except *I Am Innovative’
showed significant differences. Closer examination of this item
revealed that on a scale from 1 to 5, (with 1 correspanding to "Strongly
Agree"), the group means were 2.84 (C1), 3.20 (C2), 3.23 (C3), and 3.35
(C4). Thus, it seemed that the trend was in the direction of stronger
treatment interventions being related to greater agreement on self
perceived innovativeness. A posteriori testing (Scheffe’ proceedure) of
this trend between conditions however indicated no significant (p<.0%5)
differences between any pair of treatment groups. The most conservative
summary was that differences in energy conservation attitudes did not
appear to be associated with type of treatment.

According to Hypothesis S5, other significant differences between
groups were not anticipated. Contrary to this prediction, Table 10
shows four significant differences. First on this list was the
between-group difference on Education. This variable was a 5 point
continuum with 1 equal to grammar school and 5 equal to post graduate
work or degree. Mean values for treatment groups were 3.29 (C1), 3.22
(C2)., 3.18 (€C2). and 2.495 (C4). A posteriori analyses (Scheffe’
procedure) confirmed that C4 (No Thermogram), had significantly less
farmal educatiaon than the other groups (Ci, C2, and C3). Therefore, it
was noteworthy that the control group (C4), which had not attended the
Thermogram Meetings, tended to have less formal education than those in

the conditions whao had elected to participate in the treatments.
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Second, Table 11 showed significant differences between treatment
conditions on the Daytime Thermostat Setting reported by participants.
Group means, in degrees Fahrenheit, were, from C1 to C4, 62 degrees, 64
degrees, &3 degrees, and 45 degrees. A Scheffe’ test indicated that C4,
the No Thermogram group, was significantly higher than Cl! (but not the
other two conditions). This suggested an important difference between
these two groups, but it was interesting that no significant differences
were found for the Nighttime Thermostat Setting. In light of the
findings that treatment conditions did not differ on most residence
characteristics, it seemed that control group participants, without the
benefit of the energy conservation information gained by those in the
other conditions, simply chose to keep their thermostats at higher
temperature settings.

Third, the Type of Change in Heated Space was also significantly
different between groups. Close review of the summary statistics
indicated that in C1 146.3 percent of the group had decided to close off
rooms which did not need to be heated, whereas in the other three
treatment conditions less than 2 percent did this. Originally, this
question had been included in the telephone survey (RTS) as a way of
detecting reasons for sharp reduction in natural gas (heating) usage
level. In retrospect, it appeared that it was best construed as an
additional measure of treatment outcome.

Last was the significant between-groups difference for the Number
of Areas of Heat Loss Indicated On the Thermoarams. Since C4 people did
not attend Thermogram Meetings, this variable onlv referred to Ci, C2
and CZ. Mean values for this tally of detected heat loss areas were 1.3

(C1), 1.2 (C2), and 1.1 (C3). The a posteriori Scheffe® indicated that
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C2 residences showed significantly (p<.05) more areas of heat loss than
either C1 or C3.

At least as important as the significant effects above were the
variables for which no _significant differences were found. Clearly, the
majority of the variables listed in both Tables 11 and 12 were in this
category. It was particularly useful to recognize that nearly all of
the Residence Characteristics, in Table 11, were not significantly
dissimilar. This was further evidence that the sampling strategy was
effective in producing initial equivalence across the caomparison

groups.

in Effect

This section includes the findings on the three ocutcome criteria of
natural gas usage, electricity usage, and the number of PostTreatment
conservation actions. The discussion presents findings for natural gas

and electricity first.

Hypothesis 1: Treatment Impact on Natural Gas Usage

Of the two types of utility usage, the treatments were designed to
primarily effect a reduction in natural gas (heating) requirements for
the participating homeowners. As shown in Table 11, all participants in
the current research were homegwners. with obvious responsibility for
heating bills, and natural gas was the heating fuel. Findings on the

outcome for natural gas usage are shown in Table 13.
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Table 13. Analysis of Variance and Covariance_ of
PostTreatment Natural Gas Usage (October-April)

Source of Variation Sum of DF Mean F
Squares Squares
Covariates
PreTreatment Usage . 3844 1 . 3847 391.39 xxx

Main Effects

Condition . 0042 3 .0014 1.43
Explained . 3889 4 .0972 98.92 x3x
Residual . 2290 233 . 0010
2232 p<.001

These results indicated that PostTreatment usage of natural gas
(which was adjusted for nonheating usage rates [base loadl, and weather
differences [Heating Degree Days]) was determined for the most part by
PreTraatment usage. Treatment condition was not a significant factor in
affecting PostTreatment usage. Thus, the hypothesis about significant
(p<.05) natural gas savings was not realized.

The ANCOVA analysis also provided group means and standard
deviations on PostTreatment natural gas usage (base load and weather
corrected). Table 14 provides these treatment condition mean values and
standard deviations, in base load corrected hundreds of cubic feet of

natural gas per degree day (ccf/HDD).



Table 14. Group Means and Standard Deviations 0Op
PostTreatment Natural Gas Usage (October-April)

Statistics, Statistics,
Unad justed Ad justed for
Cavariates
Condition N Mean SD Mean SD
Ci: Thermagram +
Wor kshop S8 .1136 . 0441 .1182 L0322
C2: Thermogram +
Mailed Info. 54 1372 . 0506 . 1203 L0293
C3: Thermogram
Only 62 .1280 . 0524 . 1231 L0333
C4: No Thermogram
(Control) 64 1177 L0531 . 1240 . 0292

Grand Mean = .1238
Note: The single covariate was PreTreatment Natural Gas Usage.

The first column of means and standard deviations are for PostTreatment
natural gas usage, with no adjustment for the covariate; the second
column of means and standard deviations include adjustment for the
influence of the covariate. This table indicates that the most
intensive treatment combination (Thermogram + Workshopn) was associated
with the lowest PostTreatment usage of natural gas. Thus, although the
differences between conditions were not statistically significant, the
mean value for C! was rank ordered lowest. as predicted.

Although it was anticipated that C2 (Thermoaram + Mailed
Information) would have had the second lowest PostTreatment usage,

followed by C3 (Thermogram Only), the results showed guite a different



order of effects (Table 14). On the basis of the adjusted mean values,
it appeared that those attending Thermogram Meetings alone (C3) did only
slightly better than the control group. The fact that C2 (Thermogram +
Mailed Information) had the highest mean value for PostTreatment usage
was especially puzzling; however, another finding for C2 suggested an
explanation. Participants in Condition Two (C2) had been found to have
significantly more Areas of Heat Loss on their Thermograms. This fact
suggested that the residences of those in C2 might have been in greater
need of conservation actions.

These results were also translated into the dollar equivalents for
the heating season. Using the adjusted means (in ccf/HDD) for each
condition, a price of $ .519/ccf, and the 5727 Heating Degree Day
heating season (PostTreatment), the average heating expenditures for
@ach condition were computed as a simple product. The dollar
equivalents for each condition were as follows: $351.33 (Cl), $387.89
(C2), $345.89 (C3), and $348.57 (C4). Thus, in comparison to the C4
(contral group) average, Cl1 (Thermogram + Workshop) spent $17.64 less,
C2 (Thermogram + Mailed Information) spent $19.32 more. and C3 (No
Thermogram) spent $2.68 less. Obviously, the first year net differences
from the control group were not substantial. Consideration of other
factors such as 1) cumulative natural gas savings over the subsequent
years, 2) increasing cost of natural gas, and 3) the potential for
additional treatment-motivated conservation actions did, however,
suggest that longer term evaluation of natural gas usage impacts may

look better over time.
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Hypothesis 2: Treatment Impact gn Electricity Usaqge

Hypothesis 2 anticipated no significant main effect for

PostTreatment electricity usage. No significant main effect was
expacted since the treatments were primarily aimed at space heating,
where natural gas was the fuel. Results of the ANCOVA for electricity

follow, in Table 185.

Table 15. Analysis of Variance and Cgvarjance of
PostTreatment Electricity Usage (October-April)

Source of Variation Sum of DF Mean F
Squares Squares
Covariates
PreTreatment Usage 171561370 1 171361370 414,77 %%
Income 115312 1 115312 .28
Education 1646227 1 1646227 3.98 ¢

Main Effects

Condition 747019 3 249006 .60
Explained 264110760 6 44018461 106. 42
Residual 67007784 162 413628
% p<.0S
£33 p<. 001

Clearly, Table 15 findings confirmed the expressed expectation. In this
instance baoth PreTreatment Usage and Education were major influences on
PostTreatment Usage, but the effect of treatment condition was

nonsignificant.
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Mean values and standard deviations for PostTreatment Electricity
Usage are listed in Table 16. All tabled values are in terms of kilowatt

hours (kwh).

Table 16. Group Means and Standard Deviations On

PostTreatmen 1 r a (0 r-Apri
Statistics, Statistics,
Unad justed Adjusted for
Covariates
Condition N Mean sD Mean sD
Ci1: Thermogram +
Workshop 39 3445.90 1408.74 3403.31 635.16
C2: Thermogram +
Mailed Info. 45 3822.47 1312.52 3439.06 b43.76
C3: Thermogram
Only 48 3159.75 1145.08 3416.46 521.98
C4: No Thermogram
(Control) 37 3384.08 1713.15 3583.36 722.40

6rand Mean = 3435.98

Note: Covariates include PreTreatment Electricity Usage, Income,

and Education.

As with PostTreatment Natural Gas Usage (Table 14) the most intensive
treatment condition, Cl, had the lowest (best) average on PostTreatment
usage. Unlike the PostTreatment Natural Gas Usage mean values, both C2
and C3 did better than the control group, C4. Thus, although the
prediction of nonsignificant group differences on PostTreatment

Electricity Usage were supported by the results, the pattern of mean

values showed that all the treatment conditions (Ci, C2, and C3) had
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lower mean usage than the control, C4, and Ci1 had the lowest
PostTreatment electricity usage.

The dollar equivalents for the adjusted mean electricity usage (in
kilowatt hours, kwh) during the heating season for each condition
illustrated the practical meaning of the findings to members of each
treatment condition. Based on a price of $.0571/kwh, average dollar
equivalents for each condition were: $194.33 for Cl1 (Thermogram +
Workshop), $196.37 for C2 (Thermogram + Mailed Information), $195.08 for
C3 (Thermogram Only), and $204.61 for C4 (No Thermogram). In comparison
to the average electricity cost to those in C4, Cl1 participants spent
$10.28 less, C2 participants spent $8.24 less, and C3 participants spent
$9.53 less. In summary, all three of these groups realized savings,
relative to the control group, but these first year net savings were
rather small. The addition of these savings over subsequent years,
consideration of the increasing cost of electricity, and the potential
for additional conservation actions would, however, suggest potential

improvement in the overall treatment effects over time.

Hypothesis 3: Treatment Impact on PostTreatment Conservation Actions

It was established, in Chapter II, that treatment conditions did
not differ on PreTreatment actions, therefore findings on PostTreatment
actions were not biased by prior differences. Having established this
PreTreatment equivalence, the question was: Did the conditions differ on
the amount of PostTreatment energy conservation actions? Tables 17 and
18 provide the answer. In the process of studying these tables, the
reader may wish to refer back to Table 3, in which the contents of each

category of action are defined.



Table 17. Summary of One Way ANOVAs of PostTreatment Actions
by Condjtion
Group Means
PostTreatment
Action By
Category C1 c2 C3 Ca F ratio
Space Heating
‘Done’ 1.48 1.57 1.26 1.05 1.42
‘Planned’ .64 63 .30 .28 2.84 ¢
‘Done and Planned’ 33 .31 .10 .03 6.75 11%
‘Done’, ‘Planned’
and ‘Done and
Planned’ 2.45 2.52 1.85 1.35 3.70 %%
Water Heating
‘Done’ .90 .63 73 25 7.71 3%%
‘Planned’ .12 .17 .15 .06 1.18
‘Done and Planned’ .03 .06 .00 .00 1.82
‘Done’, °‘Planned’,
and ‘Done and
Planned’ 1.05 .85 .87 .31 8.63 Xx%
Lighting
‘Done’ .09 .11 .03 .05 1.22
‘Plannad’ .03 .02 .00 .00 1.34
‘Done and Planned’ .02 .04 .00 .00 1.45
‘Done’, ‘Planned’,
and ‘Done and
Planned’ .14 .17 .03 05 3.19 %
ALL ACTIONS
‘Done’ 2.47 2.31 2.02 1.34 3.79 £x
‘Planned’ 79 .81 .65 .34 2.75 %%
‘Done and Planned’ .38 .41 .10 .03 7.42 Xxx
‘Done’, °‘Planned’,
and ‘Done and
Planned’ Z.64 .54 2.76 1.71 8.77 xxx
X p<.05 xx p<. 01 %% p<.001



Table 18. Summary of A Posteriori (Scheffe’) Tests for
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iffer ition n P T
Status of Conservation Actions
‘Done’ ‘Planned’ *Done, ‘Done’,
and ‘Planned’,
Categories Planned’ and
‘Done and
Planned’
Space Heating - no Ci,C2>Ca Ci1,C2>C4
differences
Water Heating Ci,C3>Ca - - Cci,C2,C3
>C4
Lighting - - - no
differences
ALL ACTIONS C1>Ca Ci1,C2>C4 Ci1,C2> Ci1,C2>Cs
c3,Ca

Note: All differences between conditions shown in this table are

predicated on the occurrance of one-way ANOVA tests where

p<.05. Nonsignificant (p>.0S5) differences are noted by

(-_) .
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Table 18 reports results of a posteriori (Scheffe’) tests which, in
parallel with Table 17, complete the picture of these conservation
action findings. Entries in Table 18 which indicate ‘no differences’
refer to instances in which the one-way ANOVA on Table 17 was
statistically significant (p<.03), but the rather conservative quality
of the associated Scheffe’ test suggested that comparison of pairs of
treatment conditions were nonsignificant (p<.03).

The combination of Table 17 and Table 18 offer considerable
explanation of the actions which are presumed to have resulted from the
treatments. First, in all action status groupings under ALL ACTIONS
(Table 17) the treatment conditions were significantly different. Group
means suggest that the groups which received treatment (Ci, C2, and C3)
did consistenly better than the control, C4. The associated a posteriori
(Scheffe’) tests for significant differences between treatment groups
(Table 18) revealed that Cl1 did significantly better than C4, and C2 did
gimilarly well in all action status categories except the one labeled
‘Done’ .

Each action category could then be considered individually. First,
although treatment group means (Table 17) were uniformly higher for
Space Heating actions than those for C4, it should be noted that this
was true in all action status categories except actions which had been
‘Done’. In reference to Table I it can be seen that these actions
included relatively more expensive actions, a potential reason for
deferring action.

The findings were somewhat different for Water Heating. Treatment
groups tended to complete these actions (*Done’) at a significantly

higher rate than the control group, CA4.
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Lighting action results indicated that only in the combined action
status cateqgory was the ANOVA significant. The Scheffe’ test however
suggested no significant differences between treatment condition
comparisons. It may be useful to reiterate that the Lighting action
category included only one action, reducing the use of lighting.
Moreover, reduction in electricity usage was not the goal of the
treatments.

Although these results offered the necessary summary statements
about the impact of treatments on subsequent conservation actions, one
additional series of special analysis was also completed. This analysis
simply examined the possibility of treatment condition differences on
the action categories which were the specific focus of the followup
treatments in C1 (Thermogram + Workshop) and C2 (Thermogram + Mailed
Informatign). Chi-square results for differences on the three focal
conservation actions were as follows. First, PostTreatment foundation
insulation showad a significant (p<.03) effect, and the percentage of
‘yes’ responses, by treatment condition, were in the expected order:
42.9 percent (C1), 32.0 percent (C2), 19.6 percent (C3), and 11.8
percent (C4). Second, the PostTreatment combined category of installed
of storm doors, storm windows, and other window coverings also showed a
significant difference between treatments, and the percentages of ‘yes’
responses were 30.6 percent (C1), 36.7 percent (C2), 21.4 percent (C3),
and 9.8 percent (C4). Thus, Cl1 and C2 did the most of this set of window
and door retrofitting, as one might predict, but Ci1 did not outperform
C2. Third, and last among these special analyses, was a similar test for
treatment effects on caulking and weatherstripping. Treatment condition

effects were not significant, as is represented by the comparison of
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percentages of ‘yes’ responses: 61.2 percent (Cl), S6.0 percent (C2),
30.0 percent (C3), and 41.2 percent (C4).

H hesis 4: Relationshi f Natural Gas and
Electricity Usage With PostTreatment Actions

It was predicted that the number of self reported conservation

actions would show a significant, negative relationship to PostTreatment
natural gas usage, but not for PostTreatment electricity usage. Tables
19 and 20 reflect the results of the appropriate partial correlations.

Table 19. Parti re i f N PostTr ment
i With P Natur G r i

PreTreatment Usage)

Types of Subsequent Conservation Action

Sum of Sum of
All All Sum of
Space Water All
Heating Heating Lighting Grand
Actions Actions Actions Total

PostTreatment Natural bGas Usage -.05 -.03 -.09 -.06

% p<.0S
Note: Number of cases was 235S.
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Table 20. Partia rrelations of Number of PostTr
Actigng With PostTr ment Electrici Usa (Controlling f

PreTreatment Usage, Income, and Education)

Types of Subsequent Conservation Action

Sum of Sum of

All All Sum of

Space Water All
Heating Heating Lighting Grand
Actions Actions Actions Total

PostTreatment Electricity Usage -.02 -.04 -.04 -.03

t p<.05
Note: Number of cases was 144.

All eight partial correlations were in the expected direction (higher
number of conservation actions associated with lower utility usage), but
these relationships were not significant (p<.05). In other words, while
the relationship between number of conservation actions and reduced
usage of natural gas and electricity were in fact negatively associated,
the correlations were not statistically significant. This finding does
not necessarily mean the causal link between conservation action and
energy savings was not important. The lack of statistical significance
for these relationships could also be interpreted as an indication that
the number of consarvation actions may not be as important as the

individualized configuratign of specific conservation actions and a

home’s particular conservation needs.
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Relationship Between Key Process Variableg
an tcome, Treatmen ondition Comparisons

This section concerns the results for Hypotheses 6, 7, 8 and 9. For
each of these hypotheses the general question was the degree to which a
key process variable was related to PostTreatment natural gas and
electricity usage. All of these hypothesis tests required partial
correlations; for the correlations with PaostTreatment natural gas usage
the only variable controlled for was PreTreatment natural gas usage, and
the correlations with PostTreatment electricity usage controlled for

PreTreatment electricity usage, Income, and Education.

H hesi $ N r_of Areags of Heat

Only those in C1, C2 and C3, by definition of treatment condition,
had data on the Number of Areas of Heat Loss. (For each of these
treatment conditions the Thermogram Meeting Registration Forms served to
record the necessary information). Hypothesis é predicted a
significant, negative relationship with PostTreatment natural gas usage,
and a nonsignificant relationship with PostTreatment electricity usage.
Results of the correlation with natural gas usage were significant, but
the direction was positive (r=.15, df=235, p=.01). This suggested that
a higher Number of Areas of Heat Loss was related to subsequent higher
usage of natural gas, exactly counter to the prediction. On the other
hand, results for correlation with electricity usage were

nongignificant, as predicted (r=-.01, df=164, p=.46).

Hypothesis 7: Participation In Additional
Information Services

Hypothesis 7 offered the expectation that participation in one or

more of the information services (Energy Fair, RCE, or Energy Hotline),
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which were promoted in the CEM program, would be inversely related to
PostTreatment usage of natural gas, but no significant relationship
would exist with PostTreatment usage of electricity. For both natural
gas and electricity the correlations were as expected. A significant,
inverse relationship was in fact discovered for the natural gas
correlation (r=-.12, df=235, p=.03), and for electricity the
relationship was nonsignificant (r=-.07, df=164, p=.18). Apparently,
use of the recommended information services helped people increase space

heating efficiency, and thereby reduce natural gas usage.

Hypothesis 8: Barrigrs To Energy Conservation

Perceived barriers to energy conservation were also considered to
be a potential influence on natural gas usage, but not for electricity
usage. The only barrier to be tested for these correlations was the
two-item scale, Cost. (Other items had been omitted due to insufficient
variance). Partial correlations showed no significant relationship for
either natural gas usage (r=-.04, df=200, p=.28) or for electricity
usage (r=-,07, df=164, p=.20). Not only was Cost not significantly
different between groups (Table 12), but it was also not significantly

related to PostTreatment usage of natural gas and electricity.

Hypothesis 9: Pro-Conservation Attitudeg

It had been reasoned that Pro-Conservation Attitudes might have
some influence on PostTreatment natural gas usage, but they would have
no influence on PostTreatment electricity usage. Tables 21 and 22 list

the findings which tested these assertions. The first two attitude
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categories were multiple-item scales and the remaining three were item

singlets.

Table 21. Partial Correlations of Pro-Conservation Attitudes
With PostTreatment Natural Gas Usage (Controlling for
PreTreatment Usage)

Attitude Category Correlation Coefficient
Need Gov’t Involvement -.05

Energy Crisis Is Real -.03

Favor Environ. Pratection .05

I Am Innovative -.08

Would Conserve Without A Direct Payback .03

% p<.0S

Note: Degrees of freedom (df) for all correlations was 198.
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Table 22. Partial rrelations of Pro-Conservation Attitudes
i P r icit a (Controlling for
ncom an ducational Level)

Attitude Category Correlation Coefficient
Need 6ov’t Involvement -.08

Energy Crisis Is Real -.02

Favor Environ. Protection -. 06

I Am Innovative -.01

Would Conserve Without A Direct Payback .00

% p<.05

Note: Degrees of freedom (df) for all correlations was 163.

The results were unequivocal: pone of these correlations were
significant. Thus, the assertion that Pro-Conservation Attitudes would
be inversely related to FostTreatment natural gas usage was ngt
supported, but the expected nonsignificant relationship for electricity

was supported.

Condition One (Thermogram + Workshop) Frocess

Condition One (Thermogram + Workshop) was intended to be the most
intensive treatment combination. In addition to the infaormation
provided at the Thermogram Meetings the followup intervention was
designed to encourage participants to get involved in the completion of
specific conservation actions at the hands-on workshop. Thus, before
discussing the relationships between workshop characteristics and

specific outcome indices (Hypotheses 10-12) the first part of this
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section will address the degree to which the workshop sessions (3 groups
of participants, on three separate days) were delivered as planned.

With the knowledge of the degree of conformity of the workshop treatment
to the intended plan, the interpretation of the relationships of its
essential processes to the desired outcomes could become more

meaningful.

Jreatment Integrity

The issues of how consistent and complete the delivery of @ach
intervention (in this case, hands-on workshops) was has been presented
by Sechrest and Redner (1979). This is an issue of treatment integrity.
Integrity of treatment may be especially important when interpreting
treatment outcomes which are statistically nonsignificant; that is,
information on the experienced treatment may be helpful in guiding later
improvements. The current research had been designed so that
information on treatment integrity could accompany other major findings,
and thus increase interpretability of the results.

The Individual Checklist and Workshop Comments instruments provided
data on (1)the number of hands-on tasks actually completed during the
workshops, (2) ratings of the usefulness of the workshop, and (3)
statements of intention to act on workshop recommendations. This was
collected for each of the three content-specific workshop stations.

Table 23 displays the mean values.
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Table 23. Workshop Process Variable Means, For Each Workshop Station

Workshop Process Variables

Number of Usefulness Flan To
Station Hands On Rating Take Action
Task
(tallied (1=very useful (1=not planned
number) to 2=planned)
S=not useful)
#1. Foundation .98 1.38 1.50
Ingulation
#2. Window/Door .16 1.63 1.56
Modifications
#3. Caulking and 26 1.64 1.63
Weatherstripping
OVERALL 1.40 1.85 1.56
(sum) (average) (average)

Note: Number of cases was S8 for
S4 for "Flan".

"Tasks", 56 for "Ratings", and
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Several teatures of this table are noteworthy. First, it is
apparent that relatively few hands-on tasks were completed, and between
the three workshop stations the Foundation Insulation station showed
greatest activity. Second., ratings of the workshop station content was
generally quite high, and the Foundation Insulation station was most
highly rated. Third, results were about evenly divided on planned
versus nonplanned action. The lower the mean values on this dichotomous
variable indicated the tendency for rejection of the recommended
actions. Thus, workshop participants seemed least inclined to report
the intention to take Foundation Insulation actions, and were relatively
more inclined to plan actions on Window/Door Modifications and Caulking
and Weatherstripping. Nevertheless it is important to remember that
these were responses collected immediately following the warkshop
station rotations; it was entirely reasonable to expect that some
participants later reconsidered these plans for conservation actions.

Next, the issue of consistency between workshop sessions was

considered. Table 24 indicates the findings for these comparisons.
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Table 24. Waorkshop Process Variables Compared Between
Workshop Sessions

Process Variable F ratio F probability

Number of Hands On Tasks

Foundation Insulation 18.22 .00 %
Window/Door Modifications 0.13 .88

Caulking and Weatherstripping 4.18 .02 %
OVERALL 4,53 .02 %

Usefulness Rating

Foundation Insulation 1.42 29
Window/Door Maodifications 1.43 .29
Caulking and Weatherstripping 1.78 .18
OVERALL 1.75 .18

Plan To Take Action

Foundation Insulation .02 .98

Window/Door Madifications .2 .76

Caulking and Weatherstripping .94 .40

OVERALL .27 77
X p<.03

Note: All one-way analyses of variance were computed with 2
degrees of freedom.
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For both the Usefulness Ratings and Plan To Take Action findings no
significant differences were found, but for Number of Hands On Tasks
there were significant differences. When the three workshop sessions
were compared, hands-on activity for Foundation Insulation and
Caulking/Weatherstripping were different between sessions. A Scheffe’
test indicated that, for the Foundation Insulation station, participants
in the first session did significantly (p<{.03) more than those in
subsequent sessions. For the Caulking/Weatherstripping station those in
the first workshop session did significantly more hands-on tasks than
did those in the second session.

In summary, these findings suggested that although the workshops
were well received, the available indicators revealed less hands on
activity than planned and some important variation between sessions.

This is further discussed in Chapter IV.

Hypotheses 10-13

All hypotheses under this heading dealt with the relationship of
the hands-on workshop process data with the outcome data. Thus, the
treatment integrity issues addressed in the foreqoing section provided
some useful insights about the warkshop process, and therefore helped
explain results in this section. Hypotheses 10-12 centered on natural
gas and electricity outcomes whereas Hypothesis 17 concerned specific
categories of PostTreatment conservation action. Siagnificant
relationships were predicted for all tests except those with the
electricity outcomes.

Because of the similarities in Hypotheses 10-12, tabled results

have been consolidated. For each workshop process variable (i.e.,
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Number of Hands On Tasks, Usefulness Rating, and Plan To Take Action)
the correlations with PostTreatment usage are given separately for each
workshop station. For example, the first entry in Table 25 indicates a
partial correlation coefficient of -.15 for the relationship between
FPostTreatment natural gas usage and the Number of Hands On Tasks
reported for the Foundation Insulation workshop station. Table 25
displays the partial correlations regarding natural gas outcomes, and

Table 26 shows these correlations for electricity outcomes.
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Table 25. Partial Correlations With PostTreatment Natural

Gas _lUsage (Controlling for PreTreatment Usage)

Workshop Process Variables

Number of Usefulness Plan To
Station Hands On Rating Take Action
Tasks
(tallied (1=very useful (1=not planned
number) to 2=planned)

S=not useful)

#1. Foundation -.13 .24 X -.09
Insulation

#2. Window/Door .19 .17 -.22
Modifications

#3, Caulking and -.14 .12 L03F
Weatherstripping
OVERALL -.11 .22 -.1Z

{sum) (average) {average)
X p<.0S

Note: Number of cases was SS
51 for “"Plan".

for "Tasks", S3 for "Ratings", and
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Table 26. Partial Correlations With PostTreatment Electrig

Us (Controlling for PreTreatm
Educational Level)

Workshop Process Variables

Number of Usefulness Plan To
Station Hands On Rating Take Action
Tasks
(tallied (1=very useful (i=not planned
number) to 2=planned)

S=not useful)

#1. Foundation .14 -.04 .14
Ingulation

#2. Window/Door .03 -.08 .03
Modifications

#3. Caulking and -.44 xXx -.15 .21
Weatherstripping
OVERALL .04 -.12 .17

(sum) (average) (average)
¥x p<.01

Note: Number of cases was 74 for "Tasks", I3 for "Ratings", and
31 for "Plan".
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Table 25 findings will be reviewed first. The predicted direction
of these correlations were negative for columns 1 and 3, and positive
for column 2. The results generally showed the expected direction of
these relationships. The only significant (p<.05) relationship
suggested that high ratings of the Foundation Insulation workshop
station were related to low PostTreatment natural gas usage.

Table 26 shows the correlations for electricity usage outcomes.
Although the hypotheses anticipated no significant correlations for
PostTreatment electricity usage, one relationship was significant. This
carrelatiqn suggested that a higher number of hands-on tasks at the
Caulking/Weatherstripping workshop station was related to lower
PostTreatment electricity usage. Since this did not appear to represent
a direct, logical relationship, it was suggested that this finding was
either spurious, or some unknown moderator variable may have been
responsible.

Last in this series was Hypothesis 13. Here the prediction was that
completion of one or more workshop tasks would be significantlv related
to the report of one or more PostTreatment actions in the same
category. Since the workshop focused on teaching conservation actions
related to residential space heating, this was where subsequent actions
ware expected. Table 27 indicates the correlations with space heating

actions, as well as two other action categories.
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Table 27. Pearson Correlations of the Reported Intention Tg
Act With Number of PostTreatment Actions

Types of PostTreament Conservation Action

Sum of Sum of

All All Sum of
Reported Area of Space Water All
Intended Action Heating Heating Lighting Grand

Actions Actions Actions Total
(1=not planned, Z2=planned)

#1. Foundation .14 -.14 -.11 -.07
Insulation

#2. Window/Door .04 -.04 -.13 -. 11
Modifications

#3. Caulking and 22 % .18 .12 .11
Weatherstripping
OVERALL .18 -.01 -.07 -.03

2 p<.0S

Note: Number of cases was S5 for row 1; Sé& for rows 2 and 3; and
54 for row 4.
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As one would predict, all correlations with PostTreatment Space

Heating Actions were positive.

Based on the only significant

correlation in this table, it appeared that when participants indicated

an intention to do caulking and weatherstripping at home, it was

associated with a report of maore PostTreatment Space Heating Actions.

Condition Four (No Thermggram) Process

Although not directly related to the research questions of the

current study it was considered useful to ask a series of questions on

the telephone survey (RTS) which were addressed only to thase in

Condition Four. The first question was simply: if they had heard of the

Thermogram Meetings, how had they heard about them?

Table 28. Distribution Of Response

Heard Of The Thermogram Meetings

n How NonParticipant

How Heard Count Relative Frequency
(Percent)
Newspaper 18 27.7
Flyer 1 1.9
Friends 1 1.5
Neighbors 3 4.6
Relatives 2 3.1
School 1 1.5
Energy Fair 1 1.5
Businessmen 1 1.5
Newspaper + Radio 2 4,46
Newspaper + Television 2 3.1
Newspaper + Flyer 1 1.5
Newspaper + Flyer + Relatives 1 1.5
(No Data) 20 446.1
TOTAL 635 100.0
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From this table, it should be emphasized that S53.9 percent did hear
about the meetings. Obviously, the local newspaper was the most
important source by which nonparticipants had heard about the Thermogram
Meetings, but it was also noteworthy that the total of multiple source
responses (such as Newspaper + Radio) represented a category with the
next highest percentage, 10.7 percent. Apparently, Thermogram Meeting
publicity had reached the majority of nonparticipants.

The other question was: why didn’t you attend the Thermogram
Meeting? A relatively high percentage said they didn’t recall the reason
for not going (46.1 percent); this seemed reasonable since it was
roughly one year after the Thermogram Meetings that this survey question
was asked. For the remainder of those surveyed the responses were, in
rank order, 18.5 percent °‘bad timing’, 146.9 percent (miscellaneous),
10.8 percent “not interested’, and 7.7 percent ‘conflict with work
schedule’. Thus, relatively few people who had not attended the

Thermogram Meetings were disinterested.

Multiole R .
The final series of analyses (Hypothesis 14) explored potential
predictor variables for the PostTreatment natural gas and electricity
usage outcomes. Since these main effects had been tested within an
ANCOVA framework (Nie, et al.,1975), where PreTreatment usage and other
key covariates (Income and Education) were essential elements, the
exploration of potential predictor variables, in addition to the
previously selected covariates, also involved an ANCOVA approach to the
tested multiple regression solutions. In shaort, variables which had

been identified as potential predictors in Hypotheses 1-13 were included
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with previously identified covariates in a stepwise regression with no
entry criteria; covariates and other potential predictors were entered
into the regression analysis simultaneously. Thus, the ‘other potential
predictors’ were placed in direct competition with prior covariates.

To be selected as potential predictors, variables had to meet the
following criteria: (1) be a continuous level variable, (2) show
significant (p<.03) difference between treatment conditions, and (3)
have a significant (p<.035) correlation to the respective PostTreatment
natural gas or electricity usage level. For each set of analyses the
list of potential predictor variables (in addition to those previously
identified as covariates in the main effects analyses) included four
possiblities: Daytime Thermostat Setting, Information Services Use,
Total Number of (*Done’ or °“Planned’) Conservation Actions. and (for Ci,
C2, and C3 only) Number of Areas of Heat Loss.

Both dependent variables (PostTreatment Natural Gas Usage, and
PostTreatment Electricity Usage) had two multiple regressions. One
multiple regression was done including the latter variable, Number of
Areas of Heat Loss, and this was for participants from Ci, C2, and C3.
The other multiple regression excluded this variable and was completed
for all participants (C1, C2, C3. and C4).

Results are presented first for the prediction of PostTreatment
natural gas usage. Variables which met the three part criteria for
inclusion were Daytime Thermostat Setting, and Number of Areas of Heat
Loss. The ANCOVA multiple regression solution for the three-group

analysis is revealed in Table 29.
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Table 29. Analysis of Variance and Covariance of
PostTreatment Natural Gas Usage (October-April), First Regression
Solutiogn

Source of Variation Sum of DF Mean F
Squares Squares
Covariates
PreTreatment Usage 23 1 .23 220.28 xxx
Daytime Thermostat
Setting .00 1 .00 .19
Number of Areas
of Heat Loss .01 1 .01 S5.27 %

Main Effects -

Condition .00 2 .00 1.08
Explained .23 S .09 49.17 xx%
Residual .19 149 .00
2 p<.035
$X%x p<.001

For those who attended Thermogram Meetings (Cl, C2, and C3) the number
of areas of heat loss which were identified to the participant seemed to
be a significant predictor of PostTreatment natural gas usage. The raw
regression coefficients for the series were .81, .00, and .01, for the
respective covariates above. The .01 regression coefficient is postive,
howaver, when one would predict it to be negative (i.e., higher number
of areas of heat loss associated with subsequent lower gas usage, due to
conservation).

A gimilar multiple regression, which omitted Number of Areas of
Heat Loss. was completed for participants from all four treatment

conditions.



111

Table 30. Analysis of Variance and variance

PostTreatment Natural Gas Usage (October-April), Second
Regression Solution

Source of Variation Sum of DF Mean F
Squares Squares
Covariates
PreTreatment Usage .33 1 33 324,06 kXX
Daytime Thermostat
Setting .00 1 .00 23

Main Effects

Condi tion .00 3 .00 1.31
Explained .37 S .07 71.52 1x%
Residual .20 199 .00

£2% p<. 001

Here the only added covariate, Daytime Thermostat Setting, showed no
significant contribution to prediction. The raw regression coefficents
for the two covariates were .84 and .00, respectively.

For PostTreatment electricity usage the list of potential
predictors included five variables. The varaiable Income was dropped
since, in Table 13, its contribution to the main effects ANCOVA had been
nonsignificant. The other two original covariates were retained, and
three variables which had met the three part criteria for inclusion
(i.e., Information Services Use, Number of Conservation Actions, and
Number of Areas of Heat Loss) were also added. Table 2?1 reports the

resulting multiple regression solution.
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Table 31. Analysis of Variance and Covariance gf
PostTreatment Electricity Usage (October-April), First Regression
Solution

Source of Variation Sum of DF Mean F
Squares Squares
Covariates
PreTreatment Usage 135958130 1 155958150 345.468 112
Education 3012277 1 3012277 6.68 1%
Information Services
Use 867 1 867 .00
Number of Conservation
Actions 343571 1 34571 .08
Number of Areas
of Heat Loss 8334672 1 833472 1.8%

Main Effects

Condition 50537 2 25268 .06
Explained 191537120 7 27362445 60.65 %33
Residual 63163772 140 451170
$% p<.01
£%% p<.001

Clearly, of the three added covariates none were significant predictors
of PostTreatment electricity usage. Raw regression coefficients were
.79, 129.17, -5.43, 5.54, and 649.22.

The final multiple regression was completed for participants from
all four treatment conditions, and therefore the variable Number of
Areas of Heat Loss was omitted from the list of covariates. As in Table
31, none of the added covariates showed a significant ability to predict

PostTreatment electricity usage.
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Table 32. Analysis of Variance and Covariance of
PostTreatment Electricity Usage (October-April), Second

Regression Solution

Source of Variation Sum of DF Mean F
Squares Squares
Covariates
PreTreatment Usage 240815920 1 240815920 520.16 xxx
Education 3609634 1 609634 7.80 %
Information Services
Use 36579 1 36379 .08
Numsber of Conservation
Actions 96192 1 96192 .21

Main Effects

Condi tion 615830 3 205277 .44
Explained 285705120 7 40815018  8B.16 %X
Residual 86110840 186 462962
$% p<.o0t
£2% p<.001

Thus, for the multiple regression analyses little new information
was learned. The only exception involved the regression analysis for
PostTreatment natural gas usage, in which Number of Areas of Heat Loss
was indicated as an important predictor, but the sign of the regression
coefficient was opposite of what had been predicted. One possible
interpretation was that this was an artifact of some other important
participant or residence characteristics (perhaps lower income

residences showing more heat loss).
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Individual Caseg

Thus far in this chapter, the results were obviously based on data
gathered for treatment condition statistics. As a brief departure from
type of content, this section provides a review of selected case studies
which illustrate the dynamics and effects of the treatments on
individual participants. Three examples of energy savings outcomes are
provided: the first example was selected to depict an "“average"
participant, the second indicates an instance in which energy usage
appeared to increase dramatically, and the third example describes a
case in which a substantial energy usage decrease resulted. All energy
savings were calculated as a difference between PreTreatment and
PostTreatment usage; natural gas savings reflected the base locad
corrected (heating only) totals. In each case, actual participant data

is quoted.

An_"Average" Participant

A participant in the C1 (Thermogram + Workshop) treatment was
selected to describe a typical participant, and average conservation
activity and results. He was a retired male, over 55 years of age, with
an annual income of between $10,001 and $20,000. He and his wife lived
in a three bedroom house (1750 square feet).

During the Thermogram Meeting the thermogram of this man’s house
showed noticable heat loss from the walls and foundation. Survey (RTS)
data indicated that prior to the Thermogram Meeting, a fair amount of
weatherization had already taken place. The home already had some wall

insulation, storm doors and windows, caulking and weatherstripping, and
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it was reported that the residents turned down the thermostat at nigﬁt,
had a furnace tune-up, and had closed off rooms which did not require
heating.

After attending the Thermogram Meeting and the Workshop, additional
home energy conservation actions were also completed. To reduce space
heating requirements, they decided to install a solar space heating
module, reduced nighttime thermostat settings below previous levels, and
did some additional caulking and weatherstripping. Water heating
conservation actions included a reduction of hot water usage, reduction
of hot water temperature, and insulation of the water heater. All of
these actions were intended to reduce natural gas usage. Among these
actions, only the caulking and weatherstripping had been recommended at
the Workshop.

Actual savings of natural gas was 107 ccf or about $56 and the
electricity savings was 422 kwh or $24. Taken together, the total energy
bill savings was $80 during the first year following the Thermogram
Meeting and Workshop. While these results were fairly typical, not all
participants in the research had energy savings performance within this

general range.

An_Example of Major Increase In Usage

The second example was taken from data collected for a participant
in condition C3 (Thermogram Only). In this instance however, utility
usage actually increased. This example showed how some changes in
natural gas and electricity usage were unexplained, even with the

availability of extensive descriptive and process data.
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The respondent selected for this case study was a male, over S5
years of age, retired, with an annual income of $20,001-$30,000. He and
his wife were the only occupants of their house (three bedrooms).

Before attending the Thermogram Meeting this homeowner had done
several energy conservation projects. All the projects he mentioned in
the RTS survey which were done beforehand were related to space
heating. He had completed several simple actions including turning down
the thermostat temperature setting, closing off unheated rocoms, and
weatherstripping. Furthermore, the walls and attic had been insulated.
When he and his wife looked at their thermogram at the Thermogram
Meeting it indicated considerable heat loss from the foundation and
doors.

Following the Thermogram Meeting and Workshop this homeowner
completed both space heating and water heating actions. Four of these
actions should have logically contributed to lower demand for natural
gas heating fuel: they caulked, added a storm door, installed some
inside window coverings, and insulated the foundation. The only other
action was for water heating, it involved reducing the water
temperature.

With these conservation actions being completed after the
Thermogram Meeting and Workshop one would expect energy savings to
result, but this was not the case. Natural gas and electricity usage
increased. For natural gas the increase was 280 ccf or $145, and for
electricity it was 1452 kwh or $83. Thus, the total increase in utility
bills, due to increased usage, was $228. None of the survey data
suggested any reason for this anomaly; in particular the respondent did

not mention any long vacations or periods of illness which might suggest
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a partial reason for a relative increase in usage. In past studies the
researcher had, however, occasionally noted dramatic effects from
unreported actions. For example, some residents confessed to turning up
the thermostat after weatherizing their home, since they felt they
“could afford it now". Also, while it might not explain all of the
increase in electricity usage, the addition of major appliances such as
arc welders, large space heaters, or deep freezers could account for
some of the increase. In sum, without more intensive data collection,
(perhaps even on-site inspections), some changes in natural gas and

electricity usage may not be adequately explained.

An _Example of Major Decrea In

The last case study provided an example of a large reduction in
utility usage. This household had participated in the C2 (Thermogram +
Mailed Information) treatment. In this instance the respondent was a
male, over S5, retired, and had an income of less than $10,000. He lived
in a two bedroom house (1120 square feet) with his wife.

Prior to going to the Thermogram Meeting, and receiving the Mailed
Information, the attic and walls of the house had been insulated, and
they had done some weatherstripping. Their thermogram showed heat loss
problems around the foundation and windows.

After the C2 treatment, the residents apparently resolved to reduce
their natural gas bills. They reduced their usual thermostat setting,
had a furnace tune-up, installed an automatic flue damper on the
furnace, installed new windows and doors, and caulked. All these items
reduced heating fuel (natural gas) use, and among them it was noted that

the latter two items had been recommended in the Mailed Information
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packet. Beyond this, two actions reduced natural gas usage for water
heating: a reduction in hot water temperature, and an automatic flue
damper for the water heater. In sum, all these actions should have
reduced natural gas usage.

The natural gas usage reduction realized by this couple was 415 ccf
or $213, and electricity usage was only slightly more than before, 13
kwh or $1 worth. Total utility savings were therefore $214.

These case studies provided an additional perspective to the
reported findings. While most participants experienced changes in their
natural gas and electricity bills, these examples illustrated the great
diversity of homeowners with regard to combinations of conservation
actions taken before and after the planned treatments. Because of this
great diversity, large sample research, such as the one described here,
is very desireable. Also, these case studies suggest that policy about
conservation program design may do best to focus on individual needs

{versus average needs) where it is feasible.

Summary

Results presented in this chapter have covered issues of treatment
group comparability, main effects for the treatments, and the
investigation of important treatment processes, and their relationship
to main effects. Also, the discussion of case studies highlighted the
importance of attention to program needs of the individual. Chapter IV

offers a discussion of these results presented in this chapter.



CHAFTER 1V

DISCUSSION

Chapter IV reviews and discusses the major findings of Chapter III.
Thus, the six sections cover treatment'group equivalence, main effects,
correlation of treatment processes with outcome, Condition One

processes, predictor variables, and a summary.

Jreatment Grou uivalence

It was particularly useful, in the current research, to determine
the deqree to which treatment groups had parity on important indices.
The research design was, of necessity, a nonequivalent control groups
design, that is, participants could not be randomly assigned to
treatment. Thus, comparison groups were matched on geographic
neighborhood with the intent of improving comparability on important
characteristics, both on the residents and the residences.

Participant attrition was found to be a factor only for Ci
(Thermogram + Workshop), and this was due to the fact that some of those
invited to the hands on workshop refused the invitation. Also, each
treatment condition had some participants who did not complete the
Residential Telephone Survey. Because these subgroups represented the

object of questions about potential self selection biases they were

119
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compared with those who did participate. These comparisons, on
PreTreatment natural gas and electricity usage showed no significant
differences. This finding suggested that although self selection
represented a possible threat to the interpretation of participant group
differences the data showed that this was not an issue in the current
research.

Treatment groups were also compared on key process and descriptive
data. Of the 35 variables, including the categories of Respondent
Characteristics, Respondent Demographics, Residence Characteristics, ana
Number of Areas of Heat Loss, 28 showed no significant difference
between treatment conditions. For the seven variables for which there
were significant treatment condition differences, threge were predicted
(Hypothesis 5). Specifically, the results showed that those who
participated in Thermogram Meetings did make greater use of the Energy
Fair and RCS information services than did the control group, C4. The
between-groups comparison on the conservation attitude ‘I Am An
Innovative FPerson’ was also significant, but a Scheffe’ test indicated
no significant differences between treatment condition pairs.

Four variables which had not been expected to be different between
conditions were, in fact, significantly different. Since it was
desireable that the treatment conditions be equivalent, these
differences were worthy of attention. Discussion of the findings for
each follow.

For the variable Education it was found that C4 participants had
significantly less formal education than Cl, CZ, and CI participants.
During the choice of analyses this variable had already been selected as

a logical choice for a covariate.
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The Daytime Thermostat Setting was also different between groups.
An a posteriori Scheffe’ test indicated C4 people had significantly
higher settings than did C1l. Since this data was collected months after
the Thermogram Meetings, one explanation could be that C1 people
responded to the thermogram by reducing the thermostat setting. Thus,
it was not clear for how long the thermostat setting had been at the
reported temperature, and no data was collected on the associated dates
of initiating this setting. The appropriate variable for testing a
causal effect of the treatments was an item on the CONSERVATION ACTIONS
portion of the RTS, ‘Turn Down Thermostat Setting’, which was included
in the Space Heating actions category (Table 2). Thus, the result for
Daytime Thermaostat Setting was somewhat ambiguous, but the ‘Turn Down
Thermostat Setting’ item, which was included in the main effects tests
(Hypothesis J3), was designed to test the relationship between condition
treatment and subsequent thermostat setting behavior.

Next among the list of items with significant differences for
treatment condition was Type of Change in Heated Space. In this
comparison C1 participants apparently closed off more unheated rooms in
their home than did other groups. Again, this could be construed as an
outcome of the treatment condition (in this case, the most intensive
treatment combination, Thermogram + Workshop). It should be noted that
this same group, Cl1, also had the least PostTreatment usage of natural
gas; the fact that they closed off more unheated rooms than did those in
other treatment conditions suggests that this action may have
contributed to lower natural gas usage. The possibility that this was
influenced by the treatment condition was nevertheless better tested by

the CONSERVATION ACTION item on the RTS, °"Close 0ff Unused Rooms’.
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The last of these variables was the Number of Areas of Heat Loss,
where the significant treatment condition differences were, by
definition of treatment, limited to Ci, C2, and C3. Here, C2 (Thermogram
+ Mailed Information) had shown significantly more areas of heat loss
than Cl or C2. One could infer from this that C2Z might have greater
motivation to take conservation actions than the other two groups, but
the main effects analyses (see Table 14), did not show lower usage of
natural gas (heating fuel) for C1 over C2 and C3.

In sum, nearly all of the analyses which tested for important
between-group differences supported the goal in the research design of
group equivalence. The main effects analyses were chosen and configured
to address other concerns about between-group covariance with the

utility data.

Main Effects

The primary focus of the treatments tested in the current research
was to educate and persuade the residential community to take
conservation actions which would reduce the use of the main neating
fuel, natural gas. The Thermograms, information, and follow-up
treatments centered on heat loss remedies. The results did not however
indicate that the treatments made a statistically significant difference
in PostTreatment natural gas usage. Group means for the four treatment
conditions (adjusted for PreTreatment natural gas usage) nevertheless
showed that Condition One (Thermogram + Workshop) did do better than
both C3 (Thermogram Only) and C4 (No Thermogram. Control}). C2 had the

highest mean value for PostTreatment usage, a fact which was puzzling
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since this condition had the highest Number of Areas of Heat Loss on the
thermograms.

Initially, it seemed logical that more perceived heat loss would
motivate greater conservation actions, and the resulting reduction in
natural gas usage. Further, the between group comparisons on Income
(Table 11) and the perceived barrier of Cost (Table 12) were not
significant. From this perspective, the reason for the C2 mean
PostTreatment natural gas usage being higher than CZ and CJ was
unexplained. An alternative hypothesis asserted that C2 homes had more
Areas of Heat Loss and this simply suggested that these residences
needed more significant work done to remedy heat loss praoblems. Because
gspace heating actions are frequently more expensive than water heating
or lighting actions, C2 participants may have deferred taking Space
Heating actions to a later date, when the necessary money for these
actions might be available.

The PostTreatment electricity usage had not been predicted to be
significantly different between conditions. Since all participants
heated with natural gas. electricitvy conservation actions were
considered to be effected only by association to a general willingness
to take energy conservation actions. The results simply confirmed the
expectation of no effect. Even so, the group means (adusted for the
covariates) showed that all the participants in Thermogram Meetings (Ci,
C2, and C3) did better than the control, C4. It was interesting that C1i
had the lowest PostTreatment electricity usage, the same rank order as
for natural gas.

The theory behind the design of the treatments had suggested that

attendance at the Thermogram Meetings was a necessary. but not
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sufficient motivator toward appropriate energy conservation actions.
Obviously, without these actions fuel usage would be expected to stay
the same. Therefore, the followup treatments were introduced to see if
the addition to Thermogram Meetings would result in the desired target
behaviors, space heating conservation actions. Based on the Scheffe’
tests for significant differences between pairs of treatment conditions
several significant and important effects on conservation actions were
revealed. For the composite of positive action status categories
(*Done’, *Planned’, and ‘Done and Planned’) there were significant
differences for both Space Heating Actions and Water Heating Actions.
For Space Heating Actions C! and C2 did significantly more actions than
did C4 (No Thermogram, Control). For Water Heating Actions Ci, C2, and
C3Z did significantly more than C4. Thus., the general finding was that
the order of effects in terms of conservation actions were realized as
had been expected.

An examination of the component action status categaories (Table 17)
showed that the ‘Done’ category had higher representation with the Water
Heating Actions than was true for the Space Heating Actions. Conversely,
Space Heating Actions were more likely to be represented in the
categories where the actions were planned. but not yet completed.
Comparison of the two categories of action (Space Heating versus Water
Heating, Table 3) suggested that the passible reason that more Space
Heating Actions were not yet done was because they are generally more
expensive.

Both Ci1 (Thermogram + Workshop) and CZ (Thermogram + Mailed
Information) had followup treatments which emphasized three special sets

of space heating conservation actions, namely, Founcation Insulation,
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Window and Door Modifications, and Caulking and Weatherstripping. It was
intended that this focused emphasis on certain highly effective
residential heat loss remedies would result in more action in these
areas following the respective treatment interventions. The special
series of analyses which éested for between-group differences on the
desired results revealed that significant treatment condition
differences were found for Foundation Insulation and Window and Door
Modifications, and for both of these action categories Cl1 and C2 did, in
fact. do better than CZ and C4. No significant treatment effects were
realized for Caulking and Weatherstripping actions. These findings
support the conclusion that the followup treatments prompted the desired
canservation actions in two of the three focal categories. One
interpretation for the lack of effect in the Caulking and
Weatherstripping category might be that this category of conservatian
action is very common, therefore many people may not have considered it
novel enough to be considered or remembered. Because the other two
areas included do-it-vourself actions frequently not already known by
homeowners, the noveltvy may have attracted their attention. and
subsequent action. It should be remembered that treatment conditions
were found to have no significant differences an PreTreatment
conservation actions. and this finding was consistent for data from two
independent sources.

In general, the treatments had good success in promoting
appropriate energy conservation actions. but the actual natural gas and
electricity usage was not significantly affected. Interestingly. Number
of PostTreatment Conservation Actions was not significantlv related to

PostTreatment usage of either natural agas nor electricity. Mean values
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for natural gas and electricity usage did nevertheless suggest that
effects were in the expected direction, especially for the most
intensive treatment combination, C1 (Thermagram + Workshop). (Potential
reasons for the lack of more significant effects on FostTreatment

natural gas usage for Ci are more thouroughly discussed under Condition

One Processes).

Correlation of Treatment Processes With Outcomg

Four treatment processes were considered to be importantly related

to PostTreatment natural gas usage, but nonsignificant as regarded
PostTreatment electricity usage. For all four of the processes, which
are discussed in this section, the results did show no significant
relationship with electricity usage. Correlations with natural gas
usage provided some interesting results.

For both the perceived barrier to conservation of Cost. and for the
series of five Pro-Conservation Attitude items the relaticnship with
PostTreatment natural gas usage was nonsignificant. Thus, perceived
cost of conservation and important attitudes about energy conservation
had little to do with natural gas usage. The lack of association with
perceived Cost was particularly surprising since it is often cited as a
key barrier to conservation. It may be that perceived Cost would be a
significant decision factor if the question were to have asked about
specific conservation actions.

The other two treatment process variables. Number of Areas of Heat
Loss and Participation in Additional Information Services did have a
significant relationship to PostTreatment natural gas usage. The

correlation with Number of Areas of Heat Loss (C1, C2., and CZ only)
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indicated a significant relationship but the correlation was positive
(i.e., a greater number of areas of heat loss was associated with higher
PostTreatment natural gas usage!). One possible interpretation was that
when a residence requires a lot of energy conservation retrofitting it
simply takes longer to get the job done.

The correlation between use of Additional Information Services and
PostTreatment natural gas usage was significant and negative. When
people used one or more of these services (including the Energy Fair,
RCS audit, and Energy Hotline), as had been promoted in the CEM program,
the subsequent natural gas usage was less. Thus, it appeared that
promotion of these services may have contributed to some of the natural
gas savings. This variable was included in the multiple regression
analyses to test for its relative importance in predicting natural gas

usage.

Condition One Processes

Condition One (Thermogram + Workshop) was considered to be the
treatment combination with the most intensive or persuasive impact on
participants. The workshops had been designed-so that local people
could conduct it, and to the extent that the workshops could be judged
successful this field setting pilot test might suggest its readiness for
more general application in other CEM cities. Because it was hoped that
the workshops would provide a significant contribution to increased
energy conservation actions and subsequent reduction in natural gas
usage, the current research investigated the dynamics of the workshop

and the relationship of these dvnamics to the desired outcomes.
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Two types of investigation were included: tests of treatment inteqrity
and tests of relationship of key workshop processes to outcomes.

The findings related to the treatment integrity issue suggested
that the workshop treatment was not perfectly administered.

Participants did indicate generally high ratings on the usefulness of
workshop content, and they also reported a modest amount of intended
conservation action in the areas covered during the workshop. But the
number of hands-on tasks completed was bath much less than had been
planned and the amount of hands-on activity was significantly different
between the three separate sessions. The author’s observation was that
participants felt a little shy of being one of the few to actuglly aid
in the demonstrations (do some of the hands-on tasks). Also, it became
clear that time was inadequate for everyone to complete hands-on actions
at each warkshop station.

The parts of the workshop which were relatively more successful did
however, suggest some potential mainstays to the overall followup
treatment design. The Foundation Insulation station achieved the
highest number of hands-on tasks, and it was most highly rated among the
three stations.

The tests for the relationship of key workshop processes to the
desired outcomes further emphasized strong features of the workshop
design. High ratings (usefulness) of the Foundation Insulation workshop
station were significantly related to lower PostTreatment natural gas
usage. The correlations of the reported Intention to Act on workshaop
recommendations with PostTreatment conservation actions in the Space
Heating area showed a consistent positive relationship. Even so. only

one correlation was statistically significant: when participants
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indicated intentions to do the Caulking/Weatherstripping actions, this
tended to be related to significantly more PostTreatment conservation
actions in the targeted category of Space Heating.

Thus, the strongest features of the workshops tended to be the
Foundation Insulation station, and in some respects, the
Caulking/Weatherstripping station. It was observed that participants in
the Thermogram Meetings were consistently surprised to see substantial
heat loss from foundation areas, and relatively few homes had insulation
in this area, therefore this seems to be a logical focus for future
followup workshops. It would seem to further improve the participation
rates in coming to such followup workshops if this followup activity
were offered only to homeowners which had substantial foundation heat
loss. Also, with a single content area (Foundation Insulation) the
opportunities for more uniform hands-on activities would be less
constrained by available time. With these improvements the impacts on

PostTreatment natural gas usage might show statistical significance.

Predictor Vari
It had been considered useful to explore the possibility that
selected variables might prove to be significant predictors of
PostTreatment natural gas and electricity usage. If identified as
significant predictors potential implications for treatment design might
be recognized. Unfortunately, the multiple regression solutions
provided little new information about predictors of natural gas and

electricity outcome.
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Summary

This research succeeded in testing the relative effectiveness of
two forms of followup treatment. In combination with Thermogram Meeting
information, the Hands-0n Workshop and Mailed Information follo#up
treatments did prompt significantly more of the targeted conservation
actions. As anticipated, results for PostTreatment electricity usage
were not significantly affected by the treatments. The lack of
significant treatment effects was also indicated for PostTreatment
natural gas usage outcomes, but the grder of effects suggested that the
treatments had some of the desired impact.

The investigation of the strength and integrity of the followup
treatment designed to be most intensive suggested that, with some
improvements, the Hands-On Workshops might effect significant reductions
in natural gas u#age. It was considered useful that the content of the
workshop be narrowed to exclusive attention on Foundation Insulation,
and that the promotion of these workshops could be emphasized for groups
with identified need for this information. Furthermore, hands-on
workshops might be designed for improved access and more immediate
continuity with the Thermogram Meetings. Although the logistics would be
more demanding, these workshops might be more successful if they were
offered immediately following the standard Thermogram Meetings. If
demonstration models were available in adequate numbers, many more
people might take advantage of this second phase of the Thermogram
Meeting. This would also eliminate a separate invitation process for
workshops and would take place while the interest in the Thermoaram

information was at its peak.
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The fact that C2 (Thermogram + Mailed Information) participants had
significantly more areas of heat loss indicated on their Thermograms
seemed to suggest that these residences simplvy had much more need for
space heating conservation actions. In spite of the fact that the
graphic demonstration of major heat loss might have been motivating
toward the most effective conservation actions, it might also have
influenced the resident to defer action on many of the major heat loss
remedies. Thus. one programmatic change might be to integrate
attractive financing alternatives. Because C2 participants were
different from Ci and C3 with regard to Number of Areas of Heat Loss the
need for improvements in research design controls was also suggested.
1f future research included matching of conditions on generic categories
of heat loss., comparison groups would achieve greater comparaability.
This would then allow a better test of treatment differences on
outcomes.

The current research also demonstrated the value of monitoring
intervention processes. This category of data not only permitted the
monitoring of treatment integrity (a factor which is commonly ignored),
but it also provided valuable information for insight on ways to improve
both the treatment and future research. Equally important were the
tests for treatment condition equivalence. These findings were useful
in addressing questions about self-selection differences and also shaped
the content of exploratory analyses.

While the treatments discussed in this manuscript had been
explicitly designed to operationalize and incorporate "social science
technology”, which was coupled to the "physical technology" of the

Thermograms, future program designs could involve even more social
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science technology, especially in the area of community dynamics. In
the current research, the components of social science technology of
factual information were available from the interpretation of the
individual Thermograms, verbal feedback on energy conservation
opportunities was part of the interpretation process, and gpecifig
behaviors were recommended by the volunteer interpreters. Because the
Thermogram Meeting logistics always involved small groups of local
residents who talked with volunteer interpreters and each other, it was
assumed that the smal roups/social context of this environment would
enhance the likelihood of social support for decisions to take
appropriate residential energy conservation actions. Thermogram
Meetings were even held during the winter, when heating bill issues
would be most salient to homeowners. The quality and consistency of
these program design features were perhaps best exemplified in the Ci
(Thermogram + Workshop) condition, where participants were to benefit
from the small group setting and the special opportunity to learn energy
conservation skills by participating in them (task-orientation) at the
Workshop. Nevertheless, as shown by the very low rate of actual hands-on
activity at the Workshops., even very carefully considered proagram design
can have shortcomings in practice.

It was considered important that the current research include
measures of key program processes. In particular, the Workshop process
data was used to examine treatment inteqrity issues. That which had not
been included, however, were procedures and measures which could examine
the relative importance of the community context and the small group
dynamics which were supposed to be an inherent, operationalized part of

the program design. Subsequent research (Jeppesen, 198%5). which had
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been initiated during the writing of this manuscript, broached these
issues. An example of findings from this research was that Thermogram
Meeting participants tended to spread the word of the meetings to an
average of four other people. While these findings are preliminary,
they suggested the value of having more information about the importance
of community dynamics and social processes.

Research which emphasizes the salience of the community context,
and the relevance of local neighborhood dynamics, can make major
contributions. It may often identify those program components which are
suitable for direct intervention by program staff, and those components
which can rely on a participant’s decision to take appropriate actions.
For example, a program could provide full service attic insulation (no
paperwork or installation work required of the resident), but might
require that the resident do a complete job of exterior caulking as a
prerequisite for the attic insulation. To the extent that the social
mores of a neighborhood permit this combination of efforts to weatherize

a home, it could then become an improved program strategy.
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REGISTRATION FORM

Please answer as fully as you can. This will help us to give you
information which fits your situation.

OATE
NAE
ADDRESS
PHONE MMBER
1. Type of residence? (Circle one)
Single family residence Duplex Apartment Mobile home
2. Om or rent? (Circle ome) Own Rent
3. If yeu reat de you pay hesting bills? (Circle one) Yes No
4. Main heating fusl? (Circle one)
Naturs! Gas Fusl O11 Wood Coal
Electric Propane Solar Dom't kaow

S. What kinds of things have you already done tO save on enmergy costs? (Check all that apply.)
—_[nstalled cetling insulation Reduced the amount of hot Heatad with solar

Installed wall insulation vatar used Changed driving habits
—_Installed storm windews/doors —w"&m hot water —___Switched to economy car
o Neatherstripped/cauiked Hed & furnace tune-w —Used carpool/mass tremsit
—_Set back thermostat Insulated heat ducts —Other (Explain briefly)
—Raduced homs 1{ghting Heated with wood

—Closed off unused rocss
6. MHew did you heer about this program? (Check all that apply.)

— - Flyer —Scheol
—Television — Friends —__Booth at a public event
—tadto —Neighbors —_Sosaker

— Poster —_Relatives —Church

7. REQUEST: As the Grand Haven Energy Conservation Organization (ECO) Project develops we would 1ike to know {f
we are actually helping pecple save on energy Dills. To help us answer this question we need your writtan
permission to obtain a copy of your energy bills. [f you are willing to help us in this way please complete
the following and sign your name below where it says “"Your Signature.”

Which utility company or companies provide energy to your home? (Please write the name of the cospany or dealer
in the appropriate place below.)

Natural Gas
Electric
Fusl 011
Propane
1 authorize the relesse of information on the amount and cost of energy purchased from the above companies and/or

dealers from Jamuary 1978 to January 1984. [ understand this information will be used by the Grand Haven ECO
Project to see if it is helping people save on energy bills.

Your Signature

IF YOU WANT TO WRITE OOWN YOUR COMMENTS OR IDEAS USE SPACE LABELED “YOUR COMMENTS" ON THE BACK OF THIS FORM.
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YOUR COMMENTS

Vc‘wi.u.dmamim. If you would 11ke to share them please write them dows on the blank 1ines
below.

HELPER'S WORKSPACE (& e by slagee

SECOnp:
Thermagrea of structure shows heat loss froms(Check all that apply. )
—Attic Foundation Other (explata)
Malls —Ninds
—fromnells ——00TS

1. et kind of informetion interests you mst? (Check all that apply.)

—Mtic tnsulation —Ocher (explatn)
— Vil fasulation

——Fomdation insulation
—_Nindow/door sadifications

— Cmlking and weatherstripping
—_Financing energy conservation projects

2. If we could develop & fres demomstretion workshop om the information you are intsrested {n would you 1ike us
to let you know about 1t? (Circle ome,)

Yes N

3. leuld you be interested in veluntsering some of your time to help with this Energy Conservation Organization
project? (Circle ome.)

Yes L]
4. Gefore caming to this meeting had you signed wp for a Michi Gas Utilities RCS (Residential Conservation

Servica) Energy Analysis? (Show the person a copy of the brochure and the MGU sign-up card, then circle
one of the responses below).

Yes No
CoRp;
If the person answered "no" to # and 1f they ire interestsd in signing-up:
1. Help them f111 out the request card, keep it and indicate that we will mafl it for them. Then check one below.
OR

2. If they want to think about it, give them the RCS brochure and sign-wp card. Then, check one delow.

—_person took information
——Ptrion filed out request and left it to be mailed
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Sample Thermogram
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Sample Thermogram Meeting Registration Form



Appendix D

Condition One Invitation Letter and Response Card
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YOU ARE INVITED . . .

To attend a free "hands on" workshop on home weatherization on Saturday,
at ‘ o'clock.

This workshop will give you an opportunity to ask questions, get
instruction and practice installation of weatherization materials. We
hope this workshop will help people learn how to complete these actions
with a minimum of cost and effort.

Currently, the Grand Haven Energy Conservation Organization (ECO) is
offering this workshop on a trial basis to a small number of people who
registered at the ECO, "thermogram", meetings. Part of the project will
be to see how much interest there is in such workshops and how helpful
we can make them. So, next summer we plan to call people who come to
the workshop and ask them questions which will give us some idea about
how helpful the workshop was. This telephone survey will be brief and
confidential. And if you'd like to know what the survey showed we will
gladly send you the results.

If you want to attend this workshop, please return the enclosed
pre-addressed and post-paid reservation card. Transportation will be
available from the Senior Citizens Center, Columbus and Fifth Street.
Please plan to be at this location 15 minutes before the above scheduled
time.

Mark us down on your calendar.
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[::::] YES, I plan to attend the workshop on

home weatherization on Saturday,

at o'clock.

I will be at the Senior Citizen Center
fifteen minutes prior to above time when
transportation will be available.

(Signature)

ENERGY CONSERVATION ORGANIZATION
CITY HALL
GRAND HAVEN, MI 49417




WANT TO SEE YOUR
THERMOGRAM ?

Although you may have missed
the opportunity to see the
heat-loss picture (thermogram)
of your home last Fall, you
can still see it.

Schedule of dates, times, and location
January 26 7:30 pm ....... Loutit Library
(Tower level)

February 23 7:30 pm ...... Loutit Library
(Tower level)

March 23 7:30 pm ......... Loutit Library
(Tower level)

AP 27¢ JT5300PML g iatotie s Loutit Library
(Tower level)

May 25 7:30 pm ........... Loutit Library
(lower level)

We hope to see you there!

GRAND HAVEN ENERGY CONSERVATION ORGANIZATION



Apoendiy E

Workshop Registration Form
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GRAND HAVEN ENERGY
CONSERVATION
ORGANIZATION
HANDS-ON ENERGY
CONSERVATION
WORKSHOP

REGISTRATION FORM

Instructions: Welcome to our hands-on (learn
by doing) energy conservation
workshop for home weatherization!

Please print your name, address,

and telephone number in the space
provided below. If you came with
another resident of your home

please ask for one of these registration
forms for them too. When you have

it filled out hang on to it until

the workshop is completed.

Name :

Address:

Phone Number:




Appendix F

Individual Checklist
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INDIVIDUAL CHECKLIST

INSTRUCTIONS: As you have seen there were three training stations at the workshop

site.

Each station offered different activities for stopping heat loss.

you had a chance to practics some of these actions at each station.

We hope

Please fi11 out this checklist, indicating which actions you personally did and
which actions you observed. When tallied these checks will give us an idea of
which actions people tend to do most. ) '

STATION 1 : FOUMDATION INSULATION

Check (V)
Actions Goal
Measure did
Clean and f111 openings
Cut Batts do at
Insert Batts least
Staple Batts o

STATION 2 : WINDOW AND DOOR MODIFICATIONS

Insider Storm Window

Actions Goal
Measure
Cut wood
Glue/nail
Rough cut

plastic
Staple do at
Trim plastic least
Edge tape three
Foam tape i
Insert

STATION 3 : CAULKING AND WEATHERSTRIPPING

. t_:hock ggz
did  observed

—did _observed
_did __ observed

_did __observed
_did __observed
_did _ observed
_did _ observed
—did __observed
_4did _ observed

Caulking

Actions Goal

Check (v

Load caulk

in gun
Clean and do at
fi11 opening least
Run bead wo

__did

_did __observed
_did _ observed

__Observed

did or observed

observed

—did observed
_did __observed
daid __observed
—did __observed

Actions Goal  Check (V§
Measure _did __observed
Cut foam do at

board least —did _observed
Cover three —did __observed
Edge tape _did _ observed
Foam tape _did __observed
Install _did __observed
Weatherstripping
Actions Goal Check (vf
Measure _did __observed
Cut weather- do at

stripping least __did __observed
Install two did _ observed



Appendix G

Heat Leak Hit List
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THE HEAT LEAK
HIT LIST
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@ BASEBOARDS - PusH THIN STRIPS OF
. - _ ]
UNFACED FIBER GLASS INSULATION UNDER
BASEBGARDS .

@ ATTIC - 1F THERE IS NOT A TOP PLATE
"OVER EXTERIOR WALLS, STUFF UNFACED
FIBER GLASS DOWN BETWEEN THE STUDS, STAPLE
POLYETHYLENE OVER THE TOP.

@ CHIMNEY OR FURNACE FLUE_ - Twe waop

PRAMING OF THE ATTIC FLOGR 1S BOXED
OUT AROUND THE FLUE OR CHIMMEY, TMERE IS

USUALLY A GAP THAT IS NOT INSULATED. STUFs
UNPACED FIBER GLASS IN THIS GAP. ALTHOUGH
FIBER GLASS IS NOT FIREPROOS (IT WILL CHMAR
AT-8C00F.) TME PLUE OR CHIMNEY (S NOT
LIXELY TO EXCEED 2509F, UNLESS SOMETNING

IS TERRIBLY WRONG.

ATTIC TRAP - INSULATE THE BACK
OF THE DOOR. LF YOU SELDOM USE IT,
SEAL THE EDGES WITH DUCT TAPE,

@ ATTIC STAIRWAY DOOR - [msuLaTe Tne
BACK WITH FIBER GLASS OR [NSULATION
BOARD., WEATHERSTRIP THE SIDES THOROUGHLY .

' DOOR TO UNHEATED SPACE_ - Suck As A

PORCH, GARAGE, BASEMENT. INSULATE
UNHEATED SIDE, WEATHERSTRIP ALL EDGES.

HEATING AMD %IN@ QUCTS _ - Sturr

INSULATION [N THE GAP WHERE DUCTS
PENETRATE CEILINGS. SEAL JOINTS WITH DUCT
TAPE, WRAP DUCTS WITH FIBER GLASS BATTS.

PLUMBING VEHT - STUFF GAP WHERE IT
PENETRATES THE ATTIC OR OUTSIDE WALL.

SILL PLATE - CauLX CRACK BETWEEM
STLL PLATE AND FOUMDATION. [nSULATE
INSICE OF BASEMENT OR CRAWL SPACE WALLS.

CUTNO02 MATER FAUCET - CauLx aoouso
R
0PZN1%G CM CUI3IDE AGD INSIDZ OF wALL.
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ELECTRICAL CABLE - CauLx WHERE CABLZ
ENTERS HOUSE, OM INSIDE AND OUTSIDE,

NEAR THE FusE 3ox, NOT INSIDE T™ME Fuse Box.

<§§> ANTENNA CABLE - Caulx HOLE WHERE
ANTENNA CABLE ENTERS THE HOME. STUFF
FIBER GLASS ON THE INSIDE OF THE HOLE.

(;;} TELEPHONE CA§L§ - CAULK WHERE THE
THIN WHITE CABLE ENTERS THE HOUSE,

@ ELECTRICA SVITQHSICETS, - On
. QUTSIDE WALLS, LITTLE OR NO INSULATION
IS BEMIND BOXES. I[NSTALL INSULATING GASKETS
(AVAILABLE FROM HARDWARES) BEMIND THE COVER
" PLATE.

WHOLE HOUSE FAN - [ summegm IT IS

GREAT, IN WINTER COVER OPENING BY
MAKING A PLUG FROM INSULATION BOARD, SEAL
EDGES WITH TAPE.

ROOM AIR CONDITIONER - Caulx epees,
COVER [T [NSIDE, OUTSICE, OR BOTH WITH
SIX~MIL POLYETHYLENE, SEAL WITH TAPE.

BATH EXHAUST FAN - Maxe SURE THE
OPENING CLOSES TIGMT WHEN NOT IN USE,

@ KITCHEN AND STOVE FAH - Cover op-
ENING FROM INSIDE WHEN FAN [S NOT IN

CLOTHES DRYER VENT =~ CauLx AROuND

EDGES . KE SURE [T CLOSES TIGHTLY,
PUT ON A MAGNETIC CLOSURE. VENT WARM AIR
TO THE INSIDE.

USE.

FIRFPQIAC'-; ~ WHEM THERE IS A FIRE,
WARM AIR IS SUCKED UP THE CHIMMEY,
[NSTALL TIGHT FITTING GLASS DOORS TO PRE-
VENT THIS. [MAKE SURE THE DAMPER FITS
TIGHT, [F THERE ISN'T A DAMPER, MAKE OnE
OUT OF NON-FLAMMAZLE MATERIAL SUCH A3
CZMZNT ASBESTOS.
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Weatherization Information Resources
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How To Notes for Conditions One and Two
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INFORMATION PACKET CONTENTS

FOUNDAT ION INSULATION

Insulate Your Basement Walls
Solving Moisture Problems with Vapor Barriers
and Ventilation

WINDOW AND DOOR MODIFICATIONS

It's Curtains for Heat Loss

Calculating Energy Savings from Window Mod1f1cat1ons
How to Build An Insider Storm Window

How to Build A Foam Board Insulated Window Shutter

CAULKING AND WEATHERSTRIPPING

Weatherstrip Your Doors And Windows
The Heat Leak Hit List

other ways to save on utility bills

Common Sense Energy Tips
65 Ways to Save Natural Gas

Where to get more information

Energy Extension Service:
Who We Are and What We Do

Wwhat else can you do?

1. Share a schedule of ongoing thermogram
meetings with neighbors (two copies are
enclosed)

2. Mail in the Grand Haven ECO INTEREST CARD
(one enclosed)



Extension Bulletin 1108: In the Bank or Up the Chimney

INSULATE YOUR
BASEMENT WALLS

A MODERATELY EASY
DO-IT-YOURSELF PROJECT

Instail 2° X 3" studs along the walls to be insulated. Add

glass fiber blanket insulation between the furring strips
and finish with wallboard ot panelling.

NOTE: The methed of inmvistion shown hare shouid not be

1.

2. Hammer, nails g

3 H-vyhy"h-.ah—-‘uﬁﬁ
4. Tape measure
s,
6

Safety
1. Provide adequats temporary lighting
2 If you use glass fiber or rock wool, wear gioves and a

breathing mask, and keep the material wrapped until
you are ready to use it

Materials

What youll need
1. R7 (224 inch) But o basker

insulation,
-m-mm(hvmmyhu
x{ymu't.uhm:u

(height) X (length) = area

X -

2 Find the linear foet of studs you'll need by multi-
plying the length of the walls you intend to insul-
aa by (6).

(8) X (length) = (linesr ft.)
[(p QU

3. The area of wall covering equals the basement wall
height times the length of wall you intend to finish.

(height) X (length) = area

X -

MICHIGAN DEPARTMENT OF COMMERCE « ENERGY ADMINISTRATION
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Installation

Preperstion

Check to see whether or not moisture is coming through your basement walls from the ground outside. If it is and your walls
nvmwm—dummmummm'nmwwmm
wet and fective.

1! ;

~¢

~

Install another small piece of insulation above the fur- Install finish wail board or panelling over insulation and
ring and against the sill to insulate the sill and band joist. furring.



INSULATE YOUR ' '}

151

TWO OPTIONS AVAILABLE

(1) Do-ft-Yoursett: Install batt or biankst insulation
around the walls and perimeter of your crawl space. Lay
a plastic vapor barrier down oa the crawl spece earth.

(2) Contractor Installed: If your crawl space preseats

how to sslect a contractor.

Portable fan or blower

f

1. Provids adequate temporary lighting

10 provide ventilation 2 Wear gloves 10d 2 breathing mask when working
with giass fiber or rock wool
S. Tope mesum @\ A 3. Provide adequate ventilation
6. Duct or Masking Tape (2" wide) 4 Keep lights, fan, and all wires well off wet ground
Materials How much

What you'll need

1. R11 (3-3%" thick) biankets of rock wool or giass
fiber; without 3 barrier

&&

2 Six mil polyethylene plastic to lay on earth for vapor
barrier (mul’s are a measure of thickness)

3. 1/27 X 1-1/2" stock for nailing strips at the sill and at

the band joist

1. Determine, area to be insulated; measure the length
and average height of the wall t0 be insulated: add
3 to the height (for perimeter insulstion) and
multiply the two to find total insulation area
(length) X (height + 3') = area
X +3 =
2 Determine the area to be covered by the vapor
barrier by finding the area of your crawi space
(length) X (width) = area

X —

You mey have to divide your crawi space into seversl

rectangies — messure them and add up the aress.
(length) X  (width) =

X

X

X

TOTAL

3. The total length of nailing strips required equals the
length of wall to be insulated
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Installation

LHH L .
%5 {f EE?
hgf fe ¢
iyt lty
ik
it Lt

(Rocks work weil, too.) Plan your work to mini-
stepping or crawling on the vapor barrier.

up your house will be wet, and theyll rot. Proper ven-
tilation wil prevent both of these problems:

1. If your crewl space is part of your forced-sir hesting
system (in other words, if air from your furnace moves
through it), seal your crawl space ax tightly s possible—
the air moving through it from your fumace is enough
ventilation in winter. If you have crawi space vents, keep
them shut in winter, open in summer. If there are no
vents, run the blower on your furnace 3 or 4 times dur-
ing the summer to keep the air in the crawl space from
getting too damp.
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TWO OPTIONS AVAILABLE

1. DO-IT-YOURSELF

Install batts or blankets between the floor joists by sta-

pling wire mesh or chicken wire to the bottom of the

joists and sliding the batts or blankets in on top of the

'wire. Place vapor barrier up.

The job is quite easy to do in most cases. If you are

m over 3 crawl space there may be some
problems with access or working room, but careful

muwiﬁ'puﬂmwd

MMM““—M_M"M
best with standard 16™ or 24" joist spacing. If you have
noa-standard or irreguiar spacing there will be more cut-
ting and (itting and some waste of material.

2. CONTRACTOR INSTALLED
See page 6.

Safety
Provide adequate temporary lighting

Wear gloves and breathing mask when working with
iass fiber or rock wool

» =

4. Tape messure 3. Provide adequate ventilation
5. Heavy duty staple gun and staples 4. Keep lights and all wires off wet ground
Materials How much

1. R11 (3"-3%") batts or blankets or rock wool or glass
fiber, preferably with foil facing (See Installation).

—_—

2. Wire mesh or chicken wire of convenient
width for handling in tight space.

Determine the area to be insulated by messuring
the length and width and multiplying to get the area.
(length) X (width) = area
[ |, S
You may find it necessary to divide the floor into
smaller areas and add them.
(length) X (width) = ares
— X
) X (e
(—I X (—= = +
total area =
(.9)(total ares) = area of insulation
()=
total area = area of wire mesh or chicken wire
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Start at a wall at one end of the joists and work out.
Staple the wire to the bottom of the joists, and at right

angles to them. Slide batts in on top of the wire. Work insulate
with short sections of wire and batts 5o that it won't be against the bottom of the floor to prevent loss of hest
too difficult to get the insulation in piace. Plan sections up end. Don’t block combustion air openings for fur-
to begin and end at obstructions such as cross bracing. naces.

“In the Bank or Up imney " by HUD.
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FACT SHEET

APS-2-3-4

UNITED S3.. &S
OEPARTMEN:
OF AGRICULTURE

ENERGY
CONSERVATION
IN THE RURAL HOME

SOLVING MOISTURE
PROBLEMS WITH
VAPOR BARRIERS
AND VENTILATION

When you install insulation—or “weatherize" your
home in uther ways—you may alter the movement of
mmm-ﬂhdwn‘h&.—
of undesirable moisture movemnent are: peeling paint,
‘water suans in the auic, or an extremely damp crawl
space. Trupped moisture invites decay and insects.

Moisture which gets into insulation also increases
the 1ate of heat loss; therefore. you should control
moisture as an essential part of your own energy
conservation plan.

During the heating season, warm indoor air holds
more moisture than cold outdoor air (fig. 1). This
creates vapor pressure inside. which constantly forces
water vapor out through walls and ceilings as it seeks
lower moistute levels outside. When moisture levels
within walls, attics, or crawl spaces become high, the
water vapor tends to condense on cold surfaces. In
most structures moisiure can escape 1o the outside, but
if mosture moves nto the walls, ceiling, or crawl
space faster then it Gn escape to ouuside air, the
moisture will build up.

Here are three things you can do to control moisture
huildup: (1) control humidity 1n the house: (2) insall
vapor barricrs in walls, floors, and ceilings: and (3)
venuilate attics and «rawl spaces.

Figure |. Vapor presmare difference berween usdoors smd cwsdoors
assns the movement of mewsse iee tae walls.

CONTROL HOUSEHOLD HUMIDITY

In cold climates, set your indoor controls for relauve
humidity in the winter no higher than' 35 w 40
percent. When outdoor temperatures are 20°F or
lower, reduce the humidity o less than 35 percent.
Although a higher humidity might be healthier and
might improve the performance of your heaung sys-
tem, it could cause serious condensation problems in
your home. When condensation develops on insulated
glass windows, vou know that the relative humadity is
definitely 00 high.

You add to the motsture levet inside your home by
bathing, cooking, and downg laundry. These acnivives
an raise the humidity level (00 high. Exhaust fans in
baths and kitchens will help eliminaie this mowsture
hefore it spreads ioakt: the house. Clothes dryers

be vented © the vutdoors. If hugh humudity
persists, you mignt consider using a dehumudifier,




&emdm&ouapmudwvw

Smell vents installed near the wp and bonom of
sned spaces will allow moistuse 0 cscape where mo
vapor barvier is used. In some instances, however, these
vents may result in higher moisture in the insulation
point (the wmperacure &t which condensation ocours)
oward the warm or house side of the cavity. The vens
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do reduce moisture levels near the siding or ouunside
wdlmmyhdpmpedaudmm
though there is a greater heat loss.

Blanket insulstion with a vapor basrier backing is
frequently used in new walls. Tabe of the backing
should always be attached over the edge of studs with
tabs lapped. Additional urips should be used over
uninsulessd aress such 2 window framing. Without
ing insulstion blankets. This is something 10 discuss

‘Amother commonly used vapor basrier in new build-
ings is polyethylene flm in large rolls. The Alm is
applied contisuously over the inside face of studs, over
the bottom of ceiling joists, asid on top of Soor joies
over a cawl space. Such a Glm has the advancage of
mmnmm”mmmm
cx for openings such as windows and elecwical
outiets. These holes should be cut carefully © prevent
2 much moisture leakage as possible.

& is dificuk ©0 add a vapor basvier 0 existing
comsruction. Ofien older homes have several coass of
cil-based paint on walls, and this may serve 23 an
sdequase vapor barrier il you maimtain ressomable
bouschold humidities. However, the only way o be
certain of an adequase basrier is 10 add a vapor barrier
© the walls and apply new pansling or other drywall
over the basrier. Astics and crawl spaces can genenally
be venesd encugh 10 casry moisture out, 30 barriers in
fioors and cuilings ase not as cricical a8 basrien om

Figuse 2 Airwey a1 cave mat ant be biached by iasulssion.
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A major source of moisture in houses can be elimi- ilacion (a.,m.w‘

A

Figse 5. Inlow at eave, cutlew at ridge for geed vemilasion.



Energy
Extension
Service

Energy Administration-
Michigan Oepartment

of Commerce

P.O. Box 30228

Lansing, Michigan 48909
(517) 373-0480.
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IT'S CURTAINS FOR HEAT LOSS

Windows can account for up to one-third of a home's heat loss,
depending on the percentage of window space and how adequately
the hame is insulated. To understand how heat loss occurs
windows and ways to reduce window heat loss, an understanding
of the following terms is necessary: convection, radiation and
conduction.

ﬁvm«Wmh the transfer of heat by curreats of air of

nt densities. Warm air molecules expand, become lighter,
and move upward while the cooler ones became heavier and sink
downard creating an air flow. Infiltration means cold air coming
nto the home air leaks around window frames and sashes
creating a dra 1s causes convection currents around window
areas. (A three by four foot window with 1/16-inch leak around
1t 1s 1ike having a hole in your wall the size of a grapefruit!)
You can test for infiltration around windows using one of the

fol lowing methods:

1. Hold a lighted match or candle up to the suspected
drafty area. If the flame flickers or is blown
out, you are losing valuable mrgy. (Be very
careful holding a flame near curta shades, or
plastic. These materials may be ﬂ le.)
& hh a draft gug by atndmlg a ulm of tissue or
clothes hanger with tape or pins.
lhll ltunmmmhfvcmm-w
1t to blow.
u 1 is the transfer of heat in waves which are -utd by
m objects; urwc. furniture, walls, and people.
ruun heat flows to windows, is conducted by the glass and
window frame, and runt-l outside.

ion is the transfer of heat through solid u!ms‘.ﬂfor

materials. For energy uv'ngs. :m hut window frames and
sashes should be poor

HEAT TRANSFER: Heat can be transferred in three different vays.
Coavection is vhat is meant by um "hot air rises.” Conduction
means that heat is hrough

Radiation means heat vaves, “ain alvays travel from warmer
objects to cooler ones in a space.

Energy Hotline... 1-800-292-4704
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R-Values

R-Values measure the resistance of a material to heat flow. The higher the
[<VaTue, the better the thermal protection against heat loss or gain. A
well-insulated wall has a heat retaining ability around R-17 (depending on wall
thickness and insulation quality). A window with double-glazing and loose
drapery has an R-Value of only 1.9. For the total R-Value of a particular
window, add R-Values of all materials: panes of glass, window treatments, and
dead air spaces created. (U-Values measure the amount of energy transmitted,
a ' reciprocal of the. R-Value: U = 1/Ror R = 1/U.)

R-VALUES measure
the resistance of

building materials to
SINGLE GLAZING DOUBLE GLAZING the flow of heat by

conduction. The higher

0.17R outaide air film Q.17R outside air film the R-Value, the less
0.01R glass 0.01R glass heat transfer.
—_— 88 inside air film 0.96R air space Complete window R-Value
0.88A total 0.01R glass information is available
Q.89R inside air fim from Michigan's Energy
1.83R totsl Administration

Clearinghouse.

for “Calculating
Energy Savings from
Window Modifications,”
publication #201.

Redyce Heat loss...

The primary considerations to reducing heat loss from windows are caulking and
weitherstripping to reduce infiltration, and adding window panes to help reduce
conduction, radiation, and convection. Adding air-tight thermal treatments or
improving your existing drapes or shades can also vastly increase energy
savings.

Caulk around immovable parts of the exterior window frame. No not caulk the
Bottom of storm windows because condensation escapes there. Caulking is the
most important and least expensive window treatment.

Meatherstrip around the movable window parts. Weatherstripping products range
from self-sticking adhesive-backed vinyls to higher-priced spring metal strips
that need to be nailed into place. There are durable easy-to-apply plastic
types now on the market, too. Installing a lock on the window will make the
seal even tighter.

Add at least one window pane if you have only a single pane. Double-glazing is
sometimes preferred over triple-glazing because it allows more solar heat gain,
especially on south-facing windows. (The most widely recommended window
treatment is a combination of double-glazing and movable window insulation.)

Exterior storm windows used to be the most common glass addition, but insulated
iermal) glass 1s also becoming popular. Insulated glass is comprised of two or
three panes of glass welded or sealed together with caulk. A dead air space cr
vacuum {s created between the glass panes adding to the insulation value. The
seals can deteriorate, resulting in condensation between the panes. The higher
quality seal that is used, the longer the guarantee of the insulated glass.
Plastic can be used as an exterior storm window, either by tacking the plastic
to the window frame or by building a wood frame for the plastic.
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Interior storm windows are available from several manufacturers. Some
are permanently installed and others snap on and off. You may wish to build a
msﬁc covered wood frame interior storm window which can be easily removed. .
most useful and inexpensive way to add a pane is simply to tape plastic over
the interior of windows that are not opened during the heating season. When
doing this, you may want to leave the hottom untaped, with plastic overlapping
the window sfl1: Then the plastic can be ripped off in a hurry in case of a
emargency such as fire. .

In-between plastic storm windows are another possibility to reduce heat loss.
A frame covered with plastic can be used on the upper portion of a double-hung
window, or a full sheet of plastic may be applied.

When purchasing new windows, consider the material of the window frame for

1ts conduction rate. Since metals are good heat conductors, some new metal-framed
windows are being made with a vinyl gasket between inside and outside metal
sections. This is called "thermal-break” construction.

Thermal window treatments or window insulation should fit properly. I[f there are
air leaks, their effectiveness as insulators will be drastically reduced. Leaks
may allow condensation to form on the window. When considering window insulatiom,
think about the practicality of each window treated. For example, north- and
west-facing windows would be top priority: Their orifentation towards sun and wind
make them lose more heat than east- or south-facing windows. South-facing windows
can actually gain heat from the sun on a winter day. Types of window insulation
include the following:

Shades include Roman shades, quilted shades, and roll-up shades. The shades are
usually comprised of layers of thermal material such as fiberfill, plastic, or
reflective plastic acting as a vapor barrier, and outer layers of fabric. The
Roman shades have quilting rings tied to the back where strings are attached to
fold or roll up the shade. Quilted shades roll up into a valance and usually
have a tight-fitting frame. Roll-up shades are tied up by ties attached to the
top of the window frame and the bottom of the shade. The shades can also be
fitted with velcro attached to the shade and window frame or a hinged frame
clamp made of wood for a tight seal. ‘

ROMAN SHADES: This
disgraa shows one
design for Romen
Shades. Notice the
veatherstripped side
clamps to create &
tight seal between
the shade and vindow
frame. Quilting rings
attached to the back
of the shade allow
it to be raised or
lowered vith a pull
cord. See the Energy
Administration
Clearinghouse Windows
Bibliography for more
designs for window
shades. A good,
tight-fitting shade
can vastly increase
wvindow energy savings
if closed at night.
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Multiple-layer shades and miltiple shade systems are also on the market.
Multiple-layer shades are constructed with four or five layers of reflective
materials separated by spacers that flatten as the shade rolls up. A motor {s
available from at least one manufacturer that will raise and lower the shade, but
the motor's cost makes it practical only for large window areas. Multiple shade
systems have three plastic roll-up shades mounted in the same frame. One shade is
transparent, one is reflective, and one is heat-absorbing with perforatfons to
allow viewing. The shade can provide insulation, reduce infiltration, allow
summer sun -control, or allow winter passive solar gain.

One shade made of fiberglass can be used on the interior or exterior of the window.
The exterior version can be protected from wind damage by a wind sensor which
automatically rolls up the shade during heavy winds.

Interior shutters include sliding thermal shutters, hinged thermal shutters, and
pop=-in shutters.
Sliding thermal
shutters are
attached to an
overhead dowel
and slide over
the window when

in use. They

are constructed
with insylation
board or filled
with fiberfill,
fiberglass, or
cellulose, and they
include a plastic
vapor barrier
within a wooden
frame. Pop-in
shutters can be
constructed with
a high density
cardboard covered
with foil, and
separated by a wood
frame to create an
insulating air space.
The wood frame is
edged with
weatherstripping
to insure a tight
fit within the
window frame.

3
\..

Interior folding
shutters are also
available. They
are made of a
rigid polyurethane
foam core

between birch
plywood panels

There are many !{fferent vptions fur shutter designs.
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and come with a wood frame weatherstripped with flexible foam for a tight fit.

mgr'l%r %hutﬁ? are either hinged or roll shutters. Hinged shutters are

cons insulation sandwiched between plywood and sheet metals "They .
can be hinged on.the top, sides or bottom of the shutter with the inside facing
covered with a reflective material to maximize your home's solar heat gain when
the shutters are opened. The oupside of the shutter can be efther stained or
painted to match the house. A cable connected to the shutter will allow operation
from inside the home. There are two different types of roll shutters: one is _
constructed with numerous horizontal slats and the other has only a few sections
hinged 1ike a garage door.

in panels are comprised of a single piece of insulation board held in place
y metal or magnetic clips; or fiberglass or fiberfill in a wood frame, locked
in place by four bullet catches. They can be coversd with decorative fabric or
posters for use as wall hangings, or they can be covered with burlap for use as
bulletin boards. That way they can hang on the wall when not in use, rather than
having to find storage space for them. Another type of pop-in panel is a
translucent sandwich panel made of two sheets of translucent fiberglass bonded
to an aluminum grid core structure.
FOP-IN PANELS are

. uade to fit owver

magnetis sirip on rim - the inside window

: Magnetis eirip on panel frame. They are
N

—— held ia place with

‘ weatherstripping or,
like in this example,
with magnetic stripe
1ike a refrigerator
door. Several options
are available for
pop—in panel design.
They can be made

B — inuisting panel vith & wood frame

: filled vith insulating

|__ compression-loam materials and

o —

geshet covered with a pester

oa the inside, or
vinyt-clad foam covered wvith burlap
westher stripping and used as a

bulletin board.

Another window {nsulation method is a product which blows polystyrene beads
between multi-paned windows. The beads are stored in a storage bin and can
be controlled automatically by a thermostat or manually by pushing a button,

A pump and motor blow the beads into place or vacuum them into the storage
bin when not in use. The same concept can be used by manually pouring packing
beads between window panes.



Windov blankets and
thermal curtains
contain insulation
quilted to or
sandviched between
layers of fabric. '
They are either bung
on a track and folded
to one side when not
in use, or they can
hang ou a conven-
tional curtain rod.
Reflective fabrics may
be used on the outside
to reduce solar heat
in summer. They
can be sealed in the
sams manner as
existing curtains.
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Oraperies and shades can be greatly increased in effectiveness by sealing the

top, bottom, and sides to reduce convective air flow.

The top can be sealed by

attaching a piece of insulating fabric or a valance can enclose the rod or dowel.
The sides can be sealed with snaps or velcro attached to the drapery or shade and
the window frame. Draperies can also be sealed at the bottom, using a valance

or by weighting them to fit snug on the sill or floor.

Sealing drapery gaskets

are available for purchase as well as drapery liners made of aluminized polyester
to help control summer heat gain.

|

DRAPERIES can create
a flow of cold air
nesr the vindow 1if
they are not sealed
at the top or bottom.
On a cold day, hold
your hand near the
bottom of your drapes.
Can you feel cold air
sinking into the room?
These bottom seal
options, pictured,
can help cut dowa on
uavanted air circ-
ulation next to your
wvindows. Similar
treatments are
possible for the
curtains' top.

Making a good seal
between the curtain
and vindow frame will
save a lot on heating
and cooling bills. A
valence can be used
at curtain tops to
prevent air from
convecting around the
curtain, past the
wvindow, and into your
room.
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Insnhtiﬁ window films are another method of insulating windows. These

plastic ms are glued to windows and reflect radiation from room temperature
surfaces back into the room. Some films are absorptive allowing some of the
sbsorbed solar energy into the room and others reflect most of the solar radfation.
Heat mirror films are still being developed and are not yet widely available.
These films reflect radiant heat back inside through the glass while at the same
time allowing solar radiation to enter. They are applied to the outer side of

the interior glass to prevent wear and tear from the inside.

Avoid condensation problems...

Condensation can be a problem with window treatments. [f fog or frost forms on
your window, 1t could damage the window frame and window insulation. I[f you make
sure that the window insulation fits properly and includes a vapor barrier, and
provide adequate ventilation for your bathroom and kitchen, condensation is unlikely
to form. If it does, you mey have too much humidity in your home.

Summer Savings...

It costs more in electricity to extract a unit of heat in the summer than it costs
in gas or ofl to add a unit of heat in winter. Windows collect the sun's heat,
adding to the cooling burden. Methods of controlling solar heat gain include
reflective films and shading devices. Reflective fiim that can be removed and
reused is more feasible in climates 1ike ours where it is advantageous to use
solar heat gain during colder seasons. Adjustable canvas awnings, shade screens,
and metal louversd screens are on the market, too. They can be folded or removed
when solar heat gain is desired. You may wish to construct a wooden support frame
to hold boards for shading. They can also be removed to let the sun shine in.

ion...

Many of the materials that can be used for mking window treatments are
flasmable.. Plastics, insulating materials, and fabrics are often flammable,
and my release toxic fumes into the air in the event of a fire. Please

use caution when using any combustible materials in your home. You may
wult to plan to use non-combustible materials for windows near your range
or oven, or other heat sources.

For more information...

This publication is intended to familiarize you with the many t.ypls of window
treatments presently available. For product and manufacturers' information as
well as directions to make your own window insulation treatments, some excellent
sources are Movable Insulation by William K. Langdon (Rodale Press, Esmaus, PA
18049; $14.9%), or Thermal Shutters and Shades by William Shurcliff (Brick House
Publishing Company, 34 Essex Street, Andover, MA 01810; $12.95).

The drawings and diagrams in this publication are reprinted from Movable Insulation,
(c) 1980 by William K. Langdon. Permission granted by Rodale Press, Inc.,
Emmaus, PA 18049,
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CALCULATING ENERGY SAVINGS FROM WINDOW MODIFICATIONS

If you are planning to ndify your windows to save energy, ol
to estimate uv!ngs for new windows, you can use this nnin-
tion to check how much energy you might save.

The amount of t energy conducted through windows {s measured
in units of nut flow, and these values for d"fmn window
types are reported in “U-factors.® The U-factor measures the
ttance of heat in BTU* per square foot of window areas,

r, pnr m Fannmc't—mmm the cTnnn
written

h?lc! inside and outside cnnd‘lﬂ
(hour) (F')]

Since heat always flows from the varmer side of a window toward
the cooler side, windows can be considered to be heat-losers or

T'Ms uhllutiu 1: intended to answer questions about
passive solar hntinL i.e., the use of windows to gain heat
dur!u cold months), but 1t will provide useful information for
dering heat loss from windows--disregarding mtr ullr
orl-tlﬁm." In general, though, the better your
fight heat loss in the winter months the better thY 'ﬂl ﬂﬁt
heat gain during the summer. The following calculations will
provide close estimates for the energy-saving potential of
various window modifications.

STU-ger-vesr represents savings...

U-factors for different window types are measured ..in
experimental conditions where the inside and outside
temperatures can be closely monitored. Once' you know: the
U-factor for a given window type you can estimate the total
annal heat loss via conduction using this formula:

U-value x 24 hours x d.d. x window area = B8TU heat loss per
year.

The "d.d.® stands for annual degree days--a value ing
average climatic conditions for different locations.. Window
area should be expressed in square feet. To find the U-value
for various window types, consult the following :Mrt. or ask a
window manufacturer or distributor for test from ai
independent testing laboratory. (Page 3 of this wnliunu
1ists average annual degree-days for each Michigan county; page .
2 shows average U-values for many window types.) —

TBIU 1s short for British Thermal Unit. One BTU is the amount
of heat energy required to raise the temperature of one

of water one degree Fahrenheit--or approximately one kitchen
match worth of heat energy.

**For more information about passive solar energy, contact the

Energy Hotline.
Energy Hotlihe ... 1-800-292-4704
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To calculate the savings 1ikely to result from window modifications, apply the formula
once to calculate annual fuel use (in BTU/year) for your present windows. Then apply
the formula again using U-values based on planned window alterations. If you are
planning to add shades, shutters, or insulated blinds, then you will have to consider
the average number of hours per day they might be in place. To include shutters,
shades, etc. in your calculations, just make a fraction--in hours per day/24--and add
that factor in the formula (see example on page 4).

If you find an "R" value for shades, curtains, etc. instead of a U-factor, then use
the reciprocal of the R-factor to calculate the U (1.e., R = 1/U or U = 1/R).

Figyring infiltration...

The U-value formula, above, s to calculate savings based on heat losses due to
conduction of heat through the window matarials themselves. Another important energy
conservation consideration is the heat loss due to infiltration of cold air into your
home. Some window infiltration occurs around the window frame itself, and this is
where weatherstripping is applied. That kind of infiltration is measured in cubic
feet per minute of air per linear foot of window frame (cfm/ft), and that's
information that you should be able to get from window manufacturers or distributors
for new windows. For your present windows, you can reduce infiltration by applying
weatherstripping to seal the joints where window frames meet, and at the bottom and
top of double-hung windows. Caulking can be applied to seal windows which will not be

Casffisients of Tranomission () of Windows, Skylights, and Light Transmitiing Puertitions
These values are for heat transier WOm air 1 alr, Bhw/(hw o A* o ).

Pat A = Vortionl Pensis (mtesier Windowe, SSding Petle Desre, and Pestitions) — Mt Glase, Glase Siesk, and Plasties Shest

Desmsiptian Winter Deswiption Winter Ocamiption Winter
Piat Glass inndating glase — triple inouisting wnit — doubile
single gless 1.10 0.25-n. aiv spases o» 028-a. sir spase (¥ ]
0.8-n. air spaces (3] 0.8-n. sir spase [V ]
insuisting glass — deuble
Q1878-in. air spase Q62 SR windows
O.8-n. aiv spase (] 0x6x4éin Misk 0.0
O.8-n. air spase, low Plastis Shest 8 x8x4in thick a0
mittanse costing single glased —ith cavity divider a4
e = 020 oz 0.128-n. thiok 1.08 12 2 12 x 4 In. thisk o
0':: a 0.28-n. thick ™ —mith opwity eivider 04e
o= 0.5-n. thiok ot 12x 12 x 2 In. thiek 0.0
Part § — Hertusntal Pancis (Siylights) — Mist
@000 Mock, 284 Plastis Demes Purt G — Adustment Festers For Various Window and Siiding Putie Over
Oeseriptien Winter Types (Muttiply U Vaiues in Parts A And B Oy These Festom)
Flat Gless Osuble
insuiating gless — double - Deseriptien Glsss .g.. Windowse
0.1673-n. air spece g-z
0.25-n. ar space
Windowe
o = e ow oase A Glass 1.00 1.00 100
emittance costing Wood Sash — 80% Gless 0.90 0.98 0.90
o = 020 0.48 Wood Sesh — 0% Glass 0.80 0.8 0.80
o = 0.40 (Y- Metal Sash — 80% Glass 1.00 1.20 120
e = 0.00 .58 Sliding Petio Doors
Giess Slook Wood Frame 0.98 1.00 -
11 2 11 x 3 in. thick with Metal Frame 1.00 1.10 -
omwity 053
12 x 12 x 4 in. thick with
amwty aivider 0.51 This infermation is copled from the Mishigen Energy Code werkbesi, pege
Piastic Domes 28. Data compiied by the American Sesiety of Heating, Relrigeration, and Alr
single-walied 1.18 Conditioning Engineers.
double-walied Q.70
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The concept of degree-days is
used to define average climate
conditions. The numbers on this §
chart are 30-year averages as )
reported by weather bureaus
throughout the stats.

The number of degree-days in
one 24-hour period s equal
to the difference between the
verage temperature for that
dgy and 65° F. The “average”
temperature is figured by \
reading the high and Tow temp-
erature for a day, and divid-
ing by two--to find the mean
temperature. When that mean
falls below 65°, then heating
degree-days are counted. The
annual number of degree-days is
an accumulated total number for
a year.

MICHIGAN AVERAGE ANMJAL DEGREE-DAYS MAP

This map includes average annual degree-
days for each Michigan county.
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A greater share of infiltration around windows occurs between the rough-frame and the
finished window frame. For the best protection against infiltration, you should caulk
211 around the outside of the window frame, and insulate any open spaces in the rough
frame, if possible. (See diagram on page 5.)

For example...

Suppose my home is in Kalkaska County and ! have 240 square feet of window area.
Forty square feet already has storm windows, but I want to estimate the savings from
adding stoms to the rest of the windows, and [ want to check the potential savings
from using shutters on half my windows on winter nights. First [ want to calculate
the present heat loss in BTU/year. From the chart on page two, [ find that the
single-pane windows' U-value is 1.10 (part A of chart). I['m adjusting that factor for
wood sash windows that are 80% glass (part.C), multiplying by .90. For the windows
with storms, ['11 use .50 (from part A) and .95 (from part C). Annual degree-days for
Kalkaska County--from the map in page 3--equals 8000. Applying the formula for my
present situation I have:

U-value for single glass = 1.10 x .90 = .99; window area = 200 fz’z
U-value for storm windows = .50 x .95 = .475; window area = 40 ft°.

(Remamber, the formula for mmag heat loss in BTU/year 1s: U-value x 24 hours x
degree-days x window area (in ft~) = BTU heat loss/year).

Heat loss from single glass = .99 x 24 x 8000 x 200 = 38,016,000 8TU/year.
Heat loss from storm windows = .475 x 24 x 8000 x 40 = 3,648,000 8TU/year.
Present total for house (add each segment's heat loss) = 41,664,000 BTU/year.

If | add storm windows to the remaining 200 square feet, ['l11 have 240 square feet,
all with U=-value of .475, or:

Heat loss for all stom windows = .475 x 24 x 8000 x 240 = 21,888,000 BTU/year.
Savings (present total minus all storm windows total) = 19,776,000 8TU/year.

Now [ want to calculate the savings from using shutters*™* on half the windows, eight
hours per day (in addition to the storm windows). The shutters have an R-value of 5.
R-value for the stormm windows is 1/U, or 1/.475 = 2.105. Adding the R-values, [ find
the total R-value will be 7.105 when the shutters are in place. The total U-value
will u.zumos or .1407. The heat loss for 8 hours per day for my shuttered windows
(120 ft°) will be:*

*Shutters on” 120 ftz = ,1407 x (8/24) x 24 x 8000 x 120 = 1,080,576 BTU/year.
For the other 16 hours each day the heat loss will be:

(Continued on page 6)

*hctually, since the shutters will be in place at night, when it's coldest, the actual
savings will be greater than the formula shows. Remember that these figures are
estimates. Your actual savings will vary depending on local weather condftions, on
the location and orientation of your home toward the sun and wind, and on the condi-
tion and operation of your heating system.

#*Shades, blinds, etc. would be calculated in the same manner. Add R-values to
find the total for the window system.
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It possible, insulate the space between the finished window frame and rough frame (white space in
drawing). That's where most infiltrating air will enter the house. Aiso, apply caulking outside, around
mupdmmmmmmmmm materials. (For more information about
caulking and ing, ask for EES "9, Your Doors and Windows.)
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"Shutters off" 120 ft2 = .475 x (16/24) x 24 x 8000 x 120 = 7,295,999 BTU/year.

The rest of my windows will be “"shutters of f* for 24 hours, or:

Windows with no shutters = .475 x 24 x 8000 x 120 = 10,944,000 8TU/year.

The total for the house using shutters is (adding subtotals): 19,320,575 BTU/year.

Savings from the shutters {s the difference between the heat loss for all storm windows
and the heat loss for the house with shutters, or 2,567,425 BTU/year. Compared to the
way the house is now, the savings would be 22,343,425 BTU/year. In order to calculate
the dollar savings these BTU represent, check EES Publication #93: Which Fuel to

Choose. :
frames...

Steel, aluminumm, wood, and vinyl are the most common materfals used to make window
frames. Steel and aluminum will conduct much more heat than wood or vinyl, but you
shouldn't let the heat loss of the frame material be your only consideration when
buying new windows. Also think about how long the frames will last, how much
maintenance they will require, and how they will look. For example, wooden frames
will conduct less heat than aluminum, but the wooden ones will require regular
painting while aluminum will not.

You may not be able to find out accurately how long each window type is expected to
last, but the mamufacturer or distributor might provide you with names and addresses
of satisfied customers you could talk with. A guarantee or warranty is another good
assurance of product durability.

*"This materfal was prepared with the support of the U.S. Department of Energy (DOE)
Grant No. EC-77-6-01-5902. However, any opinions, findings, conclusions, or recom=
mendations expressed herein are those of the authors and do not necessarily reflect
the views of DOE."
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HOW TO BUILD AN INSIDER STORM WINDOW

An Insider Storm Window is a simple wood frame and plastic £ilm
window treatment. It helps to seal off drafts of cold air

from the window and in addition to offering some window insulation
its design does not restrict sunlight from entering your home.

MATERIALS AND TOOLS YOU WILL NEED

MATERTALS TOOLS

e 3/4 inch wood e wood saw (a miter box and .
ripped to 1 inch saw set up is nice but not
wide from wood a : absolutely necessary)
bit longer than
window height . e yard stick or measuring tape

® wood glue e pencil

e #6 finish nails e knife

e staples for staple e hammer

. gun
e staple gun
e duct tape

.o foam tape weathexr-
stripping

e flexible plastic film
(comes in a roll, should
be a little wider than
window frame opening)

® wooden corner supports
(3/4 inch wood ripped
to 2 inches wide, then . N H
cut into triangular 2" !
pieces, as shown to the
right) 2"

READ THROUGH ALL INSTRUCTIONS BEFORE STARTING THE PROJECT.
THIS WILL HELP SAVE TIME AND HELP YOU AVOID MISTAKES.
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STEP ONE : MEASURE

Measure the width and height of
the window frame opening where

the insider can fit against a flat
surface on top, bottom and sides.

Tips: Measure the window frame
opening at more than one place
along the flat surfaces for both
width and height dimensions. This
is a good idea since some window
frames may be warped or irregular.
Remember to subtract about one half
of the thickness of the foam tape
weatherstripping from width and
height measurements (see Tips under
STEP EIGHT).

STEP T™WO : CUT WOOD

Cut wood in lengths needed for the
overall dimensions determined in
STEP ONE, but take into account
the wvay the wood piecss will be
fitted together as shown here.

In this example, top and bottom
pieces (A) are full width measure,
side pieces (B) are each two inches
shorter than full height measure,
and the support piece (C) is two
inches shorter than top and bottom
Pieces. .

.Then cut wooden corner supports
as shown on page one.

Tips: Make sure yours cuts are
square so joints fit without gaps.
Assemble wood pieces on the floor
to double check that assembled
measursements add up to needed
overall width and height.

3

&C
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STEP THREE : GLUE AND NAIL

Assemble wood pieces by gluing where wood surfaces meet, then
nail joints as shown:

[ 1

£ .
> N
then
- - e
bl ‘ \ ‘ “
N —
glue and nail ' glue and nail
main pieces wocden corner supports

Tips: Determine where you wvant the support piece (C in STEP TWO)
before gluing and nailing - you may want it to parallel a cross
piece in the existing window.

STEP FOUR : ROUGH CUT PLASTIC

Lay assembled wood frame on the

floor, roll out plastic next to

the frame, then cut plastic four
inches longer than the frame 4
height. This will give you a

two inch border on top and bottom.

2.

Then, if plastic is folded as it
comes off the roll, unfold it and
cut it so you have a two inch

border on each side of the frame.

Cut two pieces of plastic with
these dimensions. N,

Tips: Think about the dimensions 2"4 """""""
of the plastic as it comes off the
roll; you may be able to find a
way to cut out the pieces you need
with less waste than you would have
if you did it as suggested above.
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STEP FIVE : STAPLE

With frame flat on ﬁh. floor, or on a sturdy work surface, staple
one sheet of plastic to each side of the frame.

17 9 3 10 18

21 23
13 15
s 7
1 2
6 8
14 16
22 24

19 11 412 20

Tips: Work in a well lighted, clean area. Light reflecting on
the ‘plastic will help you see how much and where to stretch the
plastic over the frame before stapling. A clean area will insure
that lint and other unwanted debris will not be trapped between
the plastic surfaces. Staple from the center of opposing sides
outward (this is illustrated by the series of numbered staples

in the drawing above). Complete stapling plastic on one side
before stapling plastic on the other sidas.

STEP SIX : TRIM PLASTIC

Trim off excess plastic about 1/8 inch in from the edge of the
frame. Do this on all edges of each side of the frame.

P — =
na i
x e
; .
! cut
'============T‘ lines
\ .

Tips: Make cuts with a knife against a straight edge as a guide.
By cutting 1/8 inch in from edges the plastic will not pucker as
the duct tape is applied to the edges of the frame (STEP SEVEN).
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STEP SEVEN : TAPE EDGES

Seal the exposed wooden edges of the frame with duct tape such
that the tape overlaps onto the trimmed edges of the plastic
on each side. :

Tips: Apply a length of tape so that 1/3 of its width is stuck
to the front side. Next, fold and press the second 1/3 of the
tape's width against the outside edge. Pinally, press the
remaining 1/3 of the tape's width against the back side edge.
Repeat this taping process on the other three edges. When

taped on all edges the inside air- 'space (between plastic surfaces)
will be air tight, creating a 3/4 inch "dead air" space.

STEP EIGHT : APPLY FOAM TAPE
Apply self adhesive foam-backed tape on two outside, adjacent

foam tape .\\:;:;;::::::r
(

Tips: As stated in STEP ONE wood frame measurements must leave
enough room for about one half of the thickness of the foam tape

when it is applied to one side and either the top or bottom edge.
ghe foam tape helps the insider to fit snugly within the window
rame.
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STEP NINE : INSERT

Insert the finished insider storm window into the window frame
opening.

Tips: When fitting the insider into the window frame opening
push the side with foam tape on it in first. This will help the
foam tape stay in place while you swing the opposite side into
pasition. Some type of pull knob or tape tab can be secured to
the front of the frame to aid in easy removal.

THE PINISHED PRODUCT

When finished the insider will, by itself, have an R value of 1
but you can add another Rl to its overall installed R-value for
the space of trapped air between the insider and the window
glass (if this distance is 3/4 inch or more). In sum you will
have a window with added insulation value without sacrificing
natural day lighting or the view outside.
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HOW TO BUILD A FOAM BOARD
INSULATED WINDOW SHUTTER

A foam board, pop~in window shutter is a very simple way to
reduce heat loss from windows. In addition to helping to seal
off cold drafts coming from windows, it has a fairly high
R-factor. The most commcn use of these shutters is as a
supplement to closing drapes at night, although they can also
be left in place during the daytime.

When considering use of foam board for shutters you should also
know that covering them with some type of fireproof material

is a necessity; if the foam board should catch fire toxic

fumes would be released. A fireproof covering helps prevent
this possibility.

MATERIALS AND TOOLS YOU WILL NEED

MATERIALS TOOLS

e 4 foot by 8 foot e utility knife
insulating foam
board, 3/4 inch e yard stick or
thick measuring tape

e duct tape e pencil

o fireproof covering
e decorative covering

® glue (if needed for
coverings)

e foam tape weatherstripping

READ THROUGH ALL INSTRUCTIONS BEFORE STARTING THE PROJECT.
THIS WILL HELP SAVE TIME AND HELP YOU AVOID MISTAKES.
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STEP ONE : MEASURE

Measure the width and height of

the window frame opening where

the shutter can fit against a flat
surface on top, bottom and sides.
Tips: Measure the window frame
opening at more than one place
along the flat surfaces for both
width and height dimensions. This
is a good idea since some window
frames may be warped or irreqular.
Remember to subtract about one half
of the thickness of the foam tape
wveatherstripping from width and
height measurements (see Tips under
STEP PIVE). Also, allow for the
thickness of any coverings.

i

TWO : CUT FOAM BOARD

out the piece of foam board
on the measurements made
STEP ONE.

Fgg

"
3

ips: Place and old board or

type of work surface
protection under the foam board
where you will be cutting through.
Use a sharp knife blade and make
cuts clean and square. Measure
in from the edge of the 4 by 8
sheet of foam board, pencil in
cut lines, then with the knife
against a straight edge as a
gquide, make the cuts.

STEP _THREE : COVER

Glue or tape shutter coverings
in place.

Tips: You may want to do STEP

POUR before this step, depending
on your choice of coverings and
whether or not you mind having a
taped border around the shutter.

cut
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STEP FOUR : TAPE EDGES

Seal the shutter edges with duct tape such that the tape
overlaps onto the covering edges on each side.

Tips: Apply a length of tape so that 1/3 of its width is stuck
to the front side. Next, fold and press the second 1/3 of the
tape's width against the outside edge. Pinally, press the
remaining 1/3 of the tape's width against the back side edge.
Repeat this taping process on the other three edges.

STEP FIVE : APPLY FOAM TAPE

:ggly self adhesive foam-backed tape on two ocutside, adjacent
es.

-
foam tape -\‘

Tips: As stated in STEP ONE shutter measurements must leave
enough rocom for about one half of the thickness of the foam tape
when it is applied to one side and 2i:her the tco or bottom edge.
The foam tape helps the shutter to £iz snugly within the window
firame.
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STEP SIX : INSERT"
Insert the finished shutter into the window frame opening.

Tips: When fitting the shutter into the window frame opening
push the side with foam tape on it in first. This will help the
foam tape stay in place while you swing the opposite side into
position. Some type of pull kncb or tape tab can be secured to
the front of the frame to aid in easy removal.

THE FINISHED PRODUCT

. When finished the shutter will, by itself, have an R value
equal to that indicated on the foam board packaging. To this
you can figure another Rl for the space of trapped air between
the shutter and the window glagss (if this distance is 3/4 inch
or more). In sum, you will have a very effective and attractive
means of saving on window heat loss.
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Extension Bulletin 1104: In the Bank or Up the Chimney?

WEATHERSTRIP AN EASY DO-IT-
e YOURSELF PROJECT

You can weatherstrip your doors even if you're not an
handyman.

culty. Select among the options given the one you feel is.
beat for you. The installations are the same for the two
sides and top of a door, with a different, more durable
one for the threshold.

Took ToPview Took & orvew
Kaife or shears, = Hammer, nails,
Tape messure i :

Evelustion — extremaly easy to install, invisible when
installed, not very durable, more effective ca doors than Evalustion — -yw-nn.mu--h-nuu

Instalition — stick foam to

inside face of jamb.
2 Ww“m“m 4. Spring metsi:
Tools
AT
e, . / T A Tin snips < Torvew
Hammer, nails, Ia
Tnpnm-nn ~ Tape measure
Evalustion - casy (o install, visible when installed, Evelustion — easy to install, invisible when installed,
. rable.

MICHIGAN DEPARTMENT OF COMMERCE « ENERGY ADMINISTRATION
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Note: Thess methods are harder than | through 4.

8. Door Shoes:

Tools
Screwdriver, —> INSOE
Hack saw,

Plane,
Tape measure SOK viaw

Svalustion — ussful with woodea threshhold that is not
wom, very durable, difficuit to install (must remove
door).

Instalietion — remove door and
trim required amount off bos-
tom. Cut to door width. Ia-
stall by sliding vinyi out and
fasten with screws.

Svelustion — very difficuit to imstail, exceptionally good
westher seal, invisible whea installed, not exposed to

possible damage.

instalistion — should bs installed by a carpentsr. Not
appropriate for do-it-yourself installation uniess done by
aa sccomplished handyman.

S Vieyl bulb thresheld:

Tools
Screwdriver,
Hack ssw,
Plane,

Tape measure 2006 VIBW

INSIDE

Gvalustion — useful where there is no threshhold or
woodea one is worm out, difficult to imstall, vinyl will
wear but replacements are available.

instaliietion — remove door and trim required
off bottom. Bottom shouid have sbout 1/8"
ssal aguinst vinyl. Bs sure bevel is cut i right direction
for opening.

q

7. Swesps:

w35 -
Hack saw, .
Tape measure

Evelustion - ussful for flat threshholds, may drag oa
carpet or rug.

Instalistion ~ cut sweep to fit 1/16 inch in from the
odges of the door. Some swesps are installed on the
inside and some outside. Check instructions for your

|

10. Inwriesking threshold:

Evelustion ~ very difficuit to instail, exceptionally good
weather seal.

instalistion - should be installed by a skilled carpenter.
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Install strips the full width of the sash on the bottom of
the lower sash bottom rail and the top of the upper sash
top rail.

b Closep

3

Then attach a strip the full width of the window to the
upper sash bottom rail. Countersink the nauls slightly so
they won't catch on the lower sash top rail.

Nail on vinyl strips o doubie-hung windows as shown.
A sliding window is much the same and can be treated as
2 double-hung window turned on its side. Casement and

tilting windows should be weatherstripped with the
vinyl nailed 0 the window casing 5o that, as the window
shuts, it compresses the roll.

Adhesive-backed foam strip

L—

\\

OuTsIDE

\

Install adhesive backed foam. on all types of windows,
only where there is no friction. On double-hung win-
dows, this is only on the bottom (as shown) and top
cails. Other types of windows can use foam strips in
many more places.
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Installation of Caulking

Fill extra wide cracks like thoss at the sills (where the
houss meets the foundation) with oskum, glass fiber
insulation strips, etc.)

Drawing 2 good bead of caulk will take a little practice.
First attempts may be a bit messy. Make sure the bead
overiaps both sides for a tight seal.

Caulking compound also comes in rope form. Unwind it
A wide bead may be necessary to make sure caulk and force it into cracks with your fingers. You can fill
adheres to both sides. extra long cracks easily this way.
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stall your windows for you, although it will cost more.

The supplier will first messure all the windows where
you want storm windows installed. It will take anywhere
from several days to a few wesks to maks up your order
before the supplier returns to install them.

Instailation should take less than one day, depending on
how many windows are invoived. Two very important
items should be checked to maks sure the installation is

i
ki
j %gi

£
R

14
;
z
E

i!

g

ful

iy
i
3
i
g
]

Herdwere quality: The quality of locks and catches has a
direct effect on durability and is a good indicator of
overall construction quality.
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NORMALLY
CONTRACTOR
INSTALLED

You can save a few dollars (10% to 15% of the purchase
price) by instailing doors yourself. But you'll need some
tools: hammer, drill, screw driver, and weatherstripping.
In most cases, it will be easier to have the supplier install
your doors himself.

The supplier will first measure ail the doors where you
want storm doors instailed. It will take anywhere from

Before the installer leaves, be sure the doors operate
smoothly and close tightly. Check for cracks around the
jamb and make sure the seal is a5 air-tight as possible.
Also, remove and repiace the

panels
(window and screen) to make sure they fit properly and
with a weather tight seal.

Selection: Judging Quality

Door finish: A mill finish (plain aluminum) will oxidize,

Reproduced from “In the Bank or Up the Chimney " by HUD.



190

energy tips
To cut your utility costs and help conserve
Michigan’s energy supply
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The (ollowing encrgy counservation mecasurcs are dusigned to provide
Michigan residents with quick and commun-sense ways to save encrgy
ia the homs.

how _to ssve NRATING energy
° Lower your thermostat to 63 degrees during the day and 55 degrees
at aight.

° Keep vindows near your thermostat tightly closed. Otherwise your
furnace will keep working after ths rest of the room has resched
s comfortable temperature.

° If you do not have storm windows, cover vindon wvith clear
plastic sheeting. You'll seal out the cold and reduce heat loss.

o Dust or vacuum radiator surfaces. Dust and grime impede the flow
of heat.

) Make sure there are no obstructiouns, such as fugniture or
draperies, around heatiag air veants inside the liouse.

° Open draperies or shades on the sumny side of the house and let
the sumshine in. Otherwise, keep draperies and shades closed to
help keep warm air in. Alweys close draperies and shades at night.

° Close off unoccupied rooms. Bedrooms or other rooms which are
unoccupied for long periods need not be hested to people-comfort
levels.

° Keep your fireplace damper closed unless you have a fire going. An
open damper in a 48-inch square fireplace can let up to 8% of your
heat out the chimmey.

) To lessen heat loss vhen a fireplace is in use and the furnace is on:

- Lower thermostat setting to 50-355 degrees.

= In the room where the fireplace is located, close all
doors and warm air ducts.

o For comfort in cooler indoor temperatures, use the best insulation of
all-——wvarm clothing. Dressing wisely can help you retain natural heat.

= Wear closely woven fabrics. They add at least a half a
degree in wvarmch.

- For women. Slacks are at least a degree warmer than skirts.
- For men and women. A light long-sleeved sweater equals almost

2 degrees in added warmth; a heavy long-sleeved sweater
adds about 3.7 degrees.
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saving AIM-COMDITIONING energy

) Kesep thermostat at 780F or above vhen you are home, and set it
substantially higher if you are going to be away for s large part
of the dsy. Turn off the air-conditioner if you are going to be
awsy from howme for more than 24 hours. ’

e  Keep vindows and outside doors closed. Remind your family not to
hold doors open and allow warm air to rush inside. Be sure
to turn off lights not in use - the heat produced by lighting
sust be removed by your air-conditionmer. '

) Don't position heat-producing devices such as lamps and TV sets
beneath s vall-mounted thermostat for a ceatral cooling system.

° Clean or replace filters. Clogged filters make your systea
vork harder and less efficiently.

) Ventilate high moisture areas such as bathroom, laundry room and
kitchen. Humid air mskes you feel warmer than dry air.

° Tura off window air-conditioners in unused rooms. Keep doors to
usused rooms closed.

) Keep draperies closed on the sunny side of your home.

o Restrict the use of dryers, m.ad .ol:lnt heat-producing equipmer
Vhenever possible, use this equipment during the cooler hours of
sorning and evening.

° Vent your clothes dryer outside. Otherwise it pumps heat and
moisture into your home. Don't forget your "solar clothes dryer.”
Sun~dried clothes smell great and cost nothing to dry.

o Wear light-weight and light-colored clothing. Natural fibers like
cotton and linen are generally cooler tham synthetics.

) On extremely hot days, serve salads or cold cuts rather thaa hot
msals.

o Drink plenty of cool liquids. They really do help cool you.
vithout air-conditioning....

) Be sure to keep windows and outside doors closed during the
hottest hours of the day.

° Use window fans to cool the house when it's cool outside.
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HOT WATER energy savers
o Check the temperature on your wvater heater. Most vater heaters

are set for 140°F, or higher, but you may not need water that hot,
unless you have a dishwasher. A setting of 120°F can provide adequate
hot vater for most families. (If you are uncertain about the tank
vater temperature, draw some vater from the heater through the

faucet near the bottom and test [t with a thermometer.)

Don't let sediment build up In the huctom of yuur hot wacer heatur.
Sedimont lowers the heater's efficiency and wastes energy. About

ounce a month, flush the sediment out by drawing several buckets
of water from the tank through the water heater drain faucet.

Limit the length of your showers. Showers can use less hot water
than baths, but take care not to "soak” under the shower head.

Alweys use cold vater vhea it will do the job as well as hot.
Replace worn wvashers on leaky fsucets. A dripping hot water

faucet lesking at the rate that would fill s é-cunce teacup in
ten minutes can waste over 1600 gallons of hot water per year.

Do not lesve water running while shaving, brushing teeth, etc.
Turn off faucets promptly after use.

Do not wvaste hot water on a garbage disposal. Most operste better
vith cool water.

Use hot water during off-peak hours when possible. Off-peak hours
are 10 p.m. to 6 a.a.

KITCHEN energy savers
Cooking

Preheat your oven only for baked goods. It is generally not
necessary to preheat the oven for meats, casseroles, etc.
Load immediately vhen pre-heating temperature has been achieved.

Preheating is unnecessary for broiling. The broiler of your range
does not require preheating, no matter wvhat you've heard.

Make use of night or early morning baking or roasting and separate
this electrical load demand from that of other cooking equipment.

Start baking with products needing the lowest temperature.
When possible, use lov temperature roasting.

Never use your oven to heat your kitchem. This is expensive and
unsafe because ovens ars not designed for space heating.
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Don't "peek."” 1Instead, cook by time and temperature. Use a meat
thermomster vhen roasting to prevent over or under cooking and
excess shrinkage. Use a timer to time all precise cooking
operations. Timing prevents loss of heat through repeated
openings of the oven door or by "pecking under the 11d" during
surface coocking.

Place utensil om the proper size surface unit. If the unit is
too big for a small pen, heat is wasted.

In the preparation of vegetables, rice, pasts or puddings, use
stesm cookers (if you have them). They are speedier and need
only encugh power to maintain the steam up to pressurs.

Never line your oven with sluminum foil. It can interfere with
cooking and fuse to the heating element of an electric oven,
thereby reducing oven efficiency. Do not place foil on the

same rack as your food, but on the separate rack below. Leave
aa iach or more of space on all sides for proper air circulation.

Never boil water ia an open pan. Water vill coms to & boil
faster and use less energy ia a kettle or covered paa.

Use high heat setting to bring water to s boil or to start
cooking foods with water, them reduce the heat to desired lower
setting. But dom't set an electric surface unit omn "high" {f
you're just varming aa item.

Whea cooking vith electricity, get in the habit of turning off
burners several minutes before the alloted cooking time. The
hesting element will stay hot long encugh to finish the cooking
vithout using more electricity.

Use small electric pans or ovens (if you have them) for small
ssals rather than the kitchen range or oven. They use less energy.

Use pressure cookers and microwave ovens (if you have them).
They can save energy by reducing cooking tims.

Keep range-top burners and reflectors clean. They will reflect
heat better.

Expand the family menus to include stews and other single-dish
meals that can be prepared in a slow cooker or crock pot (if you
have one).

Eat cold foods and sandwiches more often. -
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Refrigeration and Food Freezing

Don't keep your refrigerator or freezer too cold. Recommended
temperatures: 38 to 40 degrees for fresh food compartment of
the refrigerator; 5 degrees for the freezer section. (If you
have & ate freezer for loang-term storage, it should be
kept at » however.)

Make sure your refrigerator door seals are airtight. Test theam
by closing the door over a piece of paper or a dollar bill so

it 1{s half in and half out of the refrigerator. If you can pull
the paper or bill out easily, the lacch may need adjustment

or the seal may need replacing.

If possible, locate your refrigerator or freeszer away from
heat-producing equipment, such as the range, and out of direct
sunlight.

Assure proper ventilation. Maintain adequate clearance, as
recosmended by the msnufacturer, from valls and/or cabinets.

Keep comdemser coils clean. If dust or dirt is allowed to
accumslate, operation will be impaired.

Defrost freeser wvhen 1/4 inch of frost has accumulated (om a
masual-defrost model). The frost buildup causes the cooling
systes to wvork harder.

Cool very hot foods for a short time at room temperature before
placing in the refrigerator. But doa't let food stand for too
loag—bacterial growth can make it unsafe.

Label all food cleanly and legibly. This eliminates confusion
and facilitates quick removal of food.

Place more frequently used food items in the fromt.
Store products loosely to allow good air circulatioa.

Proper vrapping of foods helps prevent excess frost formation
on sides and coils.

Make a mental list of the things you need before you open the
refrigerator or freeszer door, then take out as many items as
you can at one time.

Dishwashing

Studies show that a dishwasher usas less hot vater than washing dishes
by hand. However, further savings can be made in the way you operate it.

Always wait until you have a full load before running your dishwasher.
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Use the "short cycle” or "light wash" if your dishwasher is
equipped with one.

Use only dishwasher detergent. Other cleaning agents canm block
the wvashing action, csusing overflow and possible damage to the
appliance.

Remove excess fouod before placing Jishes in che dishwasher.
Check the filter frequently to be surc it's oot clogged with food.
Turn off the drying cycle. After the rinse cycle is completed,
turn off your dishwasher and open the door so your dishes can
air=-dry. They will dry quickly and you save electric emergy
used by the heating element.

Do not use your dishwasher to warm plates.

If your dishwasher has a filter screen, clean it often.

Use disbweshers duriag off-peak hours vhen possible. Off-pesk
hours are 10 p.a. to 6 a.=. daily.

Sashing Dishes by Hand

Don't lesave hot water rumming while washing dishes.
Rinse vith warm wvater.

Uashiag

Wash clothes in wvara or cold vater, rinse in cold.

Fill wvashers (unless they have small-load actachments or variable
water levels), but do not overload them.

Use the suds saver if you have one. It will allow you to use
oue tub full of hot water for several loads.

Don't use too msuch detergent. Oversudsing makes your machine
vork harder and use more energy.

—

Pre-soak or use a soak cycle when washing heavily soiled
garments. You'll avoid two wvashings and save energy.

Wash during off-peak hours (10 p.m. to 6 a.m.) when possible.
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Sloches Drying

) If you have space and wveather perauits, hang clothes to dry in the
ounshine or air. )

° 11l clothes dryer, but do not overload.

e [Keep the lint screen in the dryer clean. Lint impedes the flow
of air ia the dryer and requires the machine to use more energy.

) Dry yar clothes in consecutive loads. Stop-and-start drying
uses more energy since the dryer must reach the desired

temperature each time you begin.
[ Separate drying loads into heavy and lightweight items. Since
the lighter ones take less drying time, the dryer doesa’'t have
to be om as long for these loads. ‘
° If drying the family vesh takes more than one load, leave small
lightweight items umtil last. You may be able to dry them,
after you turn the power off, vith the heat retained by esrlier loads.

[ ] Use heated water only in the washing cyecle.
) Avoid over drying in the dryer.

° Remove items vhen dryer stops to avoid umnecessary vwrinkling
wvhich may require pressing to remove.

o Dry during off-pesk hours (10 p.m. to 6 a.s.) vhem poesibla.

Irouing

o Remove clothes that vill need ironing from the dryer wvhile
they are still damp. There's no point in wasting energy to
dry them thoroughly if they only have to be dampened again.

) First iron those fabrics that require lowar temperatures and
work up to those requiring higher heat. An iron heats faster
than it cools.

° Turn off iroan five minutes or so before all clothes have been
ironed, and finish ironing with the heat stored in the soleplates.

o Always turn off the iron wvhen work is interrupted by telephone
or doorbell. —_—

° Do all your weekly ironing at one time.
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gonserving energy ian the BATHROOM

° Take showers rather than tub baths. It takes about 30 gallomns
of water to f1ll che average tub. A shower with a flow of
4 gallons of water a minutsuses ouly 20 gallons in S minutes.

e Consider installing a flow restrictor in the pipe at the shower
head. These inexpensive, easy-to-install devices, restrict the
flow of water to an adequate 3 to 4 gallons per minute.

saving energy in vour HOME LICHTING
Indoor Ligheing

° Spend more time in the same room with other family members.
You can share the use of the same lighting and entertainment.

) "Light-zone” your home and save electricity. Conceatrate
lighting in reading and vorking areas and vheres it's needed for
safety (stairwells, for example). Reducs lighting ia other
aress, but svoid very sharp coutrasts.

) Reduce overall lighting in non-working spaces by removing one
bulb owt of three in multiple light fixtures and replacing
it vith a burned-out bulb for safety. Replace other bulbs
throughout the house with bulbs of the next lower wattage.

o Use one large bulb instead of several small ones in areas
vhere bright light is needed.

° Need new lampe? Counsider the advanctages of those vith three-
vay switches. They make it easy to keep lighting levels low
vhen intense light is not necessary. Use the brightest secting
only for reading or activities that require more intense light.

Alwveys turn three-way bulbs down to the lowest lighting level
vhen vatching television. You'll reduce the glare and use less
energy.

° Use fluorescent lights vhenever you can; they give out more lumens
per wvactt. For example, a 40-watt fluorescent lamp would save
about 140 watts of electricity over a seven-hour period. These
savings, over a period of time, could more than pay for the
fixtures you would need to use fluorescent lighting. -

o Consider fluorescent lighting for the kitchen sink and counter-
top areas.

Consider installing solid scate dimmers or hi-low switches.
They maks it easy to reduce lighting intensity in a room aad
thus save energy.
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° Contrary to popular opinion, you will use less energy by
turning sn incandescent light off and then on again, even a
fow minutes later, than you will by leaving it on continually.

° Keep bulbs and fixtures clean. Accumulation of dust can lower
lighting levels.

° Coutrol wvindow brightness to your best advantage. Use daylight
vhen possible. At anight, cover windows wvith light colored
draperies or shades to reflect artificial light back into the
room.

) Install time swvitches. Leaving lights on day and night wvhile
you're awey from homs is wvasteful and expensive.

Qutdoor Ligheing

° Outdoor safety/security lighting that is normally turmed om at
aight can be put on a photo cell or timer so lights will go off
sutomatically aad not weste power if somecus forgets to turm
thes off during the day.

e To reduce power ussgs, use small-sized mercury vapor bulbs or
fluorescent tubes.

SSALL APYLIANCES and ENTEXTADSGENT SYSTEMS
Bven though these items are smsll energy users individually, you can
sasve considerable energy through care ian their use and operation.

° Don't lesve your sppliances running vhen they're not in use.

) Keep aspplisnces in good working order so they will last longer,
vork sore efficiently and use less energy.

° Use asppliances visely; use the one that takes the least amount
of energy for the job. PFor example: Toasting bread in the
oven uses three times more energy than toasting it in a toaster.
A popcorn popper uses less energy than a unit of your range.

° Portable electric heaters should be thermostatically controlled.
Liait their use to temporary heating. These units are not
designed for full-time heating operation. When the extra heat
is not needed or no one is in the house, turn them off or ~
uaplug chem.

° Rechargeable appliances generally use more energy than those
that operate directly from the electrical outlet.
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65 WAYS TO SAVE
NATURAL GAS

THE HARSH WINTER OF 1979-30 ACCENTED THE NATION'S DEPENDENCE
ON NATURAL GAS, A CLEAN-BURNING FUEL THAT IS IN INCREASINGLY
SHORT SUPPLY.

Inmnmrsunemm;mmwlsmmm-
ING ANOTHER FORM OF ENERGY—ELECTRICITY. SO, WHEN YOU SAVE
ELECTRICITY, YOU ARE ALSO SAVING NATURAL GAS.

O WA TO STRETCH THE SUPPLIES OF MATIRAL GAS IS
TO REDUCE THE AMOUNT YOU USE' DV YOLR HOME BY USING [T IN A
MORE EFFICIENT WAY. YOU CAN BESIN BY ADUUSTING YOUR THERMO=
STAT T0 G5°F DuRING THE DAY MO TF AT NIGHT IN THE WINTER
~0 73F R HIGR mmm
Tmnuvmv&mmsmmmmm
HERE (MO THERE IS SOME SPACE AT THE BACK OF TRIS BOOKLET FOR
YOU TO ADD YR W, TOO). .TRY THEM AND SEE MOW USING LESS
GAS AFFECTS YOUR UTILITY: BILL,

NATURALLY;: IFF FRICES FOR MATURAL GAS INCREASE, ONE WAY TO SAVE
MONEY ON YOUR' GAS BILL IS TO USE LESS GAS. YOUR UTILITY BILLS
MAY NOT GET SLLER, BUT THEY WILL NOT BE'AS LARGE AS [F YOU
DID NOT CONGERVE -

EVEN IF PRICES INCREASE, YOU CAN SEE THE EFFECT OF CONSERVA-
TION MEASURES ON' YOUR GAS BILL BY COMPARING THE-MIMBER OF
“THERMS” YOU USE NOW TD THE NUMBER YOU USED LAST YEAR.

Be CREATIVE AND PERSEVERE, BECAUSE YOLR CONSERVATION MEASLRES

WILL SAVE YOU MONEY IN THE LONG RUN AND HELP THE COUNTRY
STRETCH OUT ITS SUPPLIES OF NATURAL GAS.

Energy Hotline ... 1-800-292-4704
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HEATING
Check your attic to see if your home needs insulation.

Contact an insulation dealer, your local building inspector, or your
county extension service agent if you need advice about insulation.

Buy attic insulation by R-value, not by thickness. Recommended R-
values are R-26 to R-38, regardless of the type.

Insulate floors over unheated spaces, such as garages and craw! spaces.

Insulate, or increase the insulation, in your attic or top floor
ceiling to at least R-26.

Insulate your exterior walls if you live in a very hot or very cold
climate. Call in a contractor for this service.

Caulk and weatherstrip doors and windows to reduce fuel use.

Install storm windows: combination screen and storm, single-pane
storm, or clear plastic film taped or stapled to the window frame.

k]!? storm doors to your house if you live in a very hot or very cold
climate.

Lower thermostat settings to 65°F during the day and 55°F at night.
Oress warmly if you are cold.

Let the sun shine in during the day to warm the house; close draperies
and shades at night to hold in the heat.

Ask your gas utility or Michigan's Energy Clearinghouse about the
savings potential of conservation devices for gas furnace.

Have your furnace checked once a year to make sure it is as efficient
as possible.

Ask your gas utility how to turn off the furnace pilot light during the
summer; make sure you turn it back on when cold weather comes.

[f you are buying as gas furnace, look for one that has an automatic
flue damper to reduce heat loss when the furnace is off.

Do not set the thermostat at a warmer setting than normal when you
first turn the heat up; the house will not warm up faster. —
Clean and replace the filter in your forced-air heating system about
once a month for better system efficiency.

Check the ductwork for a forced-air system, especially at connection
points. Fix leaks with duct tape or caulking.
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HEATING (CON'T.)

Do not heat rooms that you are not using; close them off and save
energy.

Close your fireplace damper when you are not using the fireplace so
that warm room air does not escape up the chimney.

Install glass doors on your fireplace to reduce heat loss up the chim-
ney. You can still enjoy the fire's warmth. .

HEATING WATER

Do not waste hot water by letting faucets drip or by running water
needlessly.

Install flow restrictors in your showers to reduce hot water flow to about
three gallons per minute.

Install aerators or spray heads in hot water taps to reduce the flow.
Do as much household cleaning as possible with cold water.
Use cold water rather than hot to operate your sink garbage disposer.

Make sure the temperature in your gas water heater is no more then 120°F
(140°F if you have a dishwasher).

Buy a water heater that has thick insulation on the shell, or...add insula-
tion to the outside of your present water heater.

Insulate your hot water pipes if they are not adequately insulated where
they pass through unheated areas.

Flush out the bottom of your water heater about once a month to reduce sedi-
ment build-up that lowers heating efficiency. :

Be sure your dishwasher and washing machine are full (but not overloaded)
when you turn them on.

Do not use the rinse-hold feature if you have one on your dishwasher.
Buy a dishwasher that has an air-power or overnight-dry setting or both.

Let the dishes in your dishwasher air dry by turning it off and by opening
the doors at the beginning of the drying cycle.

Wash clothes in warm or cold water as much as possible and rinse them in
cold water.
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HOMES APPLIANCES

Remove clothes from your clothes dryer as soon as they are dry; fill, but do
not overload your dryer.

Keep your refrigerator at 38°--40°F for the fresh food compartment, 5°F for
the freezer compartment. .

Keep the temperature in a separate freezer at 0°F for long-term storage of
food.

Make sure the seals on the refigerator and the freezer are airtight. If
they are not, replace the gaskets.

Oefrost manual-defrost refrigerators and freezers before the frost builds up
to more than one-quarter of an inch.

If you buy a self-defrosting refrigerator or freezer, buy one that has a
power saver switch to turn off the defroster's heating element.

Turn off decorative gaslights or replace them with electric omes.

COOKING

Buy energy-efficient appliances and keep them in good working order. 0o not
leave them running when they are not in use.

If you are buying a new gas oven or range, look for one that has an electro-
nic igniter instead of a pilot light.

Make sure the pilot lights burn with a blue flame for maximum efficiency. A
yellow flame means an adjustment is needed.

Use 1ids on pots and pans for faster cooking time and less energy use.

Adjust burner flames to the pan size so that you do not heat the air around
the pan. :

Plan your meals so that your oven is filled every time you use it.

Keep top range burners and heat reflectors clean.

cooLInG

Install a whole-house ventilating fan in your attic or upstairs window to
draw cool air from the outside through your home.

Use a ventilating fan when the temperature is 82°F or below to cut down on
air-conditioning use.
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COOLING (CON'T.)

Set the thermostat for your air-conditioner at 78°F or higher and dress for
the warmer temperature.

0o not set the thermostat at a cooler setting than normal when you first
turn your air-conditioner on; it will not cool faster.

In humid weather, the “low" fan speed on your window air-conditioner removes
moisture more efficiently than the "high® setting.

Turn off your room air-conditioner when you leave a room for several hours.
Keep lights low or of f during the day to keep heat build-up at a minimum.

Place lamps and TV sets away from air-conditioner thermostat. Their warmth
triggers more cooling than necessary.

Buy the smallest, least powerful air-conditioner m need to cool the space
you have for the climate in which you live.

Clean or replace the air-conditioner filters at least once a month so that
cool air can flow better through your home.

Insulate ductwork in your air-conditioning system, especially ducts passing
through the attic or uncooled areas, to prevent cooling loss.

Oraw shades or draperies during the day to keep the house cool naturally;
use amnings for the same reason.

Cook and use other heat-generating appliances in the early morning or late
evening to help keep the house cooler.

Close off rooms that are not in use to avoid wasting energy to cool them.
Never run the air-conditioner when windows or outside doors are open.
Use the kitchen, bath, and other ventilating fans sparingly if your
air-conditioner is on so that cooled air is not blown away.

OID YOU KNOW . . .

If 10 million gas-heated homes with inadequate insulation were properly
upgraded, we would save about 300 billion cubic feet of natural gas each year,

- or about 8% of the total demand for natural gas for home heating.

If every gas-heated home were properly caulked and weatherstripped, we would
save enough natural! gas each year to heat aimost 4 million homes.

If you reduce the setting on your gas hot water heater from high (140°F) to nor-

(120°F), you could reduce the gas it uses by 18%.
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If you buy a gas oven or range having an electronic igniter system, you could
cut the amount of gas used by your oven by 47% and the gas used by the top bur-
ners by about 53%.

If storm windows and doors were added to 10 million of the gas-heated homes that
need them, we would save enough natural gas to heat another 1.6 million homes.

If heating temperatures in every gas-heated home were lowered § degrees, the gas
saved could be used to heat an additional 4 million homes in winter.

If you do not use the rinse-hold feature on your dishwasher, you could save 3 to
7 gallons of hot water every time you wash dis}ns. :

If you turn off just one decorative gaslight, you could save $40--350 a year.

Eight gaslights burning all the time use as much gas as it takes to heat a whole
house for a winter heating season.

If you fix a faucet that is leaking a drop every second, you could save as much
as 60.gallons of hot (or cold) water a week.

If you insylate in your attic or top floor cefling to at least R-26, you could
save 5 to 30X a year on heating and cooling.

If you insulate floors over unheated spaces, you could save about 8% on heating
and cooling costs.

If you live in a very hot or very cold climate and you insulate your exterior
walls, you could save 16 to 20% a year on heating and cooling.

If you lower thermostat settings to 65°F during the day and S55°F at night, you
could save about 3% of your fuel costs for every degree you reduce the average
temperature in your home for a 24-hour period, or about 1% for each eight hour,
one-degree set back.

If you have your gas furnace properly adjusted, you could save up to 14% in
heating fuel use.

[f you raise the average temperature in your home by 6°F, you could save between
12 and 47 percent in cooling costs, depending on the length of your cooling
season and the air-tightness of your home.

The Energy Administration Clearinghouse has more than 250 free
Publications about energy conservation and renewable resources.

If you need further information or have additional questions,

please contact the Energy Clearinghouse.

Thank you for your interest and concern for Michigan's Energy Future.
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Energy Extension Service

. ENERGY ADMINISTRATION
MICHIGAN DEPARTMENT OF COMMERCE

WHO WE ARE... AND WHAT WE DO

The Energy Extension Service Clearinghouse operates an information service
which is available to all Michigan residents — a toll-free ENERGY HOTLINE.

A division of the Energy Administration/Michigan Department of Commaerce, the
Energy Extension Service is supported by a grant from the U.S. Department of
Energy. The EES Clearinghouse has a variety of energy information and materiais
about conservation, renewable resources (solar, wind, water, etc.), new
technologies, and community and financial assistance.

The EES Clearinghouse staff is ‘on-cail’ to help Michigan residents with many
kinds of energy questions. For exampie. we currently have over 200 different
publications available to interested citizens, including:

Which Fuel to Choose (#93)
Conservation Dollars (#229)

The Energy-wise Home-buyer (#55)
Do-it-Yourseif Insulation Packet (#32)
Wood Packet (#42)

Conservation Packet (#41)

Soiar Energy Packet (#33)

Single copies of these items and a complete list of energy information can be
requested by calling the . ..

energy hotline 1-800-292-4704

or by writing the. ..

Energy Extension Service Clearinghouse
Energy Administration/

Michigan Department of Commerce
P.O. Box 30228
Lansing, Ml 48909

Please feel free to call or write the EES Clearinghouse staff with any energy
questions, requests, or ideas that you may have. We look forward to hearing from
you.
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WANT TO SEE YOUR
THERMOGRAM ?

Although you may have missed
the opportunity to see the
heat-loss picture (thermogram)
of your home last Fall, you
can still see it.

Schedule of dates, times, and-location
January 26 7:30 pm ....... Loutit Library
(Tower level)

February 23 7:30 pm ...... Loutit Library
(Tower Tlevel)

March 23 7:30 pm ......... Loutit Library
(Tower level)

April 27 7:30 pm ......... Loutit Library
(Tower level)

May.25 - 7530 PM! seoniniasns Loutit Library
(lower level)

We hope to see you there!

GRAND HAVEN ENERGY CONSERVATION ORGANIZATION



Appendix J

Workshop Comments
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WORKSHOP COMMENTS

Your comments on this workshop will help us improve it. Please rate
the usefulness of each workshop station shown below. Indicate your
rating by circling one of the five numbers.

VERY SOMEWHAT NOT
USEFUL - - USEFWL USEFUL
1. The station on FOUNDATION INSULATION: 1 2 3 4 5
2. The station on WINDOW AND DOOR MODIFICA-
TIONS: 1 2 3 4 S
3. The station on CAULKING AND WEATHERSTRIP-
PING: 1 2 3 4 5

During the next six (6) months do you think you will do some of the actions
shown at the workshop stations? Please circle one answer for each of the
areas listed. Any other comments are also welcomed.

4. Are you planning to do some .FOUNDATION INSULATION?
Definitely Probably Comments:

Yes Yes No

5. Are you planning to do some WINDOW AND DOOR MODIFICATIONS?

Definitely Probably Conments:
Yes Yes No

6. Are you planning to do some CAULKING AND WEATHERSTRIPPING?
Definitely Probably Comments:

Yes Yes No

If you have any other comments or ideas you would like to share please do so
in the space provided below:

Thank you.
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TELEPHONE SCRIPT

Hello, this is . I am calling to let you know that
the Grand Haven Energy Conservation Organization (the group

that put on the "thermogram" meetings) is mailing out

additional energy conservation information to a few of the
people who attended the meetings back in September, October, and
November last year. Do you recall the meeting you went to? I
see from our list that you went to the meeting at

school. (Brief discussion).

Anyway, I will send you this packet of additional information
including short publications on different things you can do with
window treatments, foundation insulation and how to find and fix
places where home heat can leak out. These are all pretty low
cost options. And, all the publications are free.

~We also thought you might 1ike to know that 30 percent of the

city turned out to those meetings. There was a lot of interest
but not everybody had a chance to see the thermogram of their
house. In case you know somebody who would like to see their
thermogram, I'11 include a couple of cards showing when they can
come in to see them over at the Loutit Library.

Well, I'11 send you that information today. We are sending

out a sample of this type of information to just a few people who
attended the thermogram meetings to see how useful it is. Next
summer we plan to call people who receive this additional
information and ask them about the usefulness of it. This
telephone call will be brief and confidential.

Oh yes, if you want to know how useful the information was to
others who get these additional items, we will be glad to send you
a copy of the results.

Well, I guess that's it -- if you have any questions, our
number is 842-3210. I hope the information will be helpful.

Thank you.

Bye.



Appendix L

Condition Two Cover Letter
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February 6, 1982

Dear Energy Conscious Resident:

Enclosed is the information packet which we promised to send you,
as well as a schedule of ECO thermogram meetings. Please share the
schedule with friends and neighbors who would still like to see infrared
pictures of their homes.

The enclosed postage prepaid card will give ECO permission to
release written information concerning how you saved energy. If you
would be willing to share this kind of information or if you could help
with some aspect of Grand Haven's ECO program, please sign this card,
make a note and put it in the return mail.

Sincerely,

Jerry Brochu, Chairman

Enclosure
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WANT TO SEE YOUR
THERMOGRAM ?

Although you may have missed
the opportunity to see the
heat-loss picture (thermogram)
of your home last Fall, you
can still see it.

Schedule of dates, times, and location
January 26 7:30 pm ....... Loutit Library
(lower level)

February 23 7:30 pm ...... Loutit Library
(lower level)

March 23 7:30 pm ......... Loutit Library
(Tower level)

April 27 - 7:30.pm s wdaten s Loutit Library
(lower level)

May 25/ 7530 pm vattdsdatnd s Loutit Library
(Tower level)

We hope to see you there!

GRAND HAVEN ENERGY CONSERVATION ORGANIZATION
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Telephone Checlsheet
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TELEPHONE CHECKSHEET

Page of

Contact No. Date Time Paragraph Covered Notes/Comments

A B CDEF
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Residential Telephone Survey
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DO == =m NOT~ WRITE IN THIS AREA

(enter survey oumber)

ot}

&

Page
Do you remsmber going to cus of the chermogram mestings
( ) TES=]l NO=2

lasc

Bid you go to the Energy Fair ac che ( ) lase ( )?
YES =1l W e=2 ﬁ

(If “yes”) Bow importaat was the Emergy Fair ia halpiag you

to Cake comssrvation sctioms?

l=very impt 2vimportaat J=met sure ésmet impt Semoc at all impt

ﬁ
(C.1 s.mmm“u.mwm
%ﬁhﬂuynlcﬂc!ﬁhyuﬂ!u L w02
- -

ﬁ
(e How that in
m“n-") m;- Sorkshoy ia belping you ¢to

levery impt 2vimportamt J=uoc sure ésmot impt S=moc st all impe

(C.2 oY) 1.hmmaum-d“m-ﬂmu¥n
Sguservation year

"

000000000
000000000
000000000
000000000
000000000
lulolulolululel)
000000000
Q00000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000

literature in February or March of u;u (ulololololulv]v]u]
YIS o]l M=
— [OODDOOODO
8. (If "yes”) How importamt was that
licerature in helping you to taks comservacion actions? Q00000000
lwvery 2=important J=noc 4=noc Senot all
e - - e locooooooe
9. Have you sigoed up for a ( )
RCS (Residencial Conservation Service) Home Inergy Acalysis? Q00000000
mselws2 00TOOO0000
10. (u"yug Has the Home Inergy Analysis been doune on your 0020000000
met Wz locecoococons
11. (If "yes") How ant wvas the Homs Energy Analysis inf

olelolulolululelulu)
vlelolulolululelulul
wlejolofelululeluly

slejolulojululelulu)
alelalelolululeluly

balping you to take emergy comservation actious?
lovery impc 2=important J=mot sure 4enot impt Senot at all impc
12. (If "yes") Which momth did they do the Home Energy
Analysis? (PROMPT: Was it before or after Thanksgiving,
Xaas, Laster, etc.)
Month Year

ENTER 2 DIGIT CODE [
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DO NOT__WRITE IN_ THI ms AREA -

O0O00OOO0OY
Q000000 DOY
Llohulololololols
Llvlolololululafoly)
ololelololololelolo)
ulofulololulolululy)
ulolyylolololaloly
lulolololulululoly
ulololulolulolululy)
(Llululololulofwloly
Jululolololulofulofu
Lojolululolululeluly
000000000
00000000 OY
ofolblalolololelo]o)
olololololololulolu)
ololelololololelolo)
lololelololololelolo)
Jululololojulufuloly)
ololululoluloleluly)
ololelololololelolo)
olelulololololulolo)
olelelolojololelolo)
elelelololofolelolo)

i (elelo]ololulolelolo)

lelelolololololulolo)
ojojolojolololelo]o)
ulolululojulofuloly)

AR AR A R AR R RAR AR AR AR RARRI RIS

PRI

(oJeJolololololeln]e)
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AR RIRIRNRAR A N an

13. Have you ever called the toll-free Energy Hotlins number!?
‘& m.l ”.z

14. (If "yes") Which mounth did you call? MOWTH
(PROMPT: Uas it before or after Thanksgiving, écth
of July, Rascar, ecc.?) Use 2 digit mouth/yr. code

(KNOWLEDGE)

15. On a scala of 1 to 10, with 10 being the highest, how
would you rate your own knowledge of how to save energy?
ratiag

16. Do you feal your knowledge in this area has improved as
4 result of tha thermogram mseting? ALLOW OPEN~DNDED
RESPONSE, DO NOT PROMPT.

'\——.1ﬂu.¢¢ushdzﬂu.u-uu J=fiot surs é=llo
(COMSERVATION ACTIONS)

babics. If ey of these acticus have beea dome or you plam to do
them, I will ask & briaf questiom or two shout easch of chem.
This will balp us estimate how much esecrgy wight be saved.
KEFER 7O ACTION MATRIX BASIC SCRIPT.
BEYORE AFTER LA
dats dace\amount| dace\amowat |
. Date of mssting ﬁ[g =0/ no/
Insulated Attic et jrovewy nshas
lq
‘
Insulsced walls
) (above ground)
\ i
Insulaced Foumndation l
J (above ground)
) Installed — — ——t
scorm b
J vindows aad doors
N
Install Iaosulated — Pyt | a—ben
) wvindow coverings |
: m—
Caulked and sealed
J Outside cracks
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.DO sm =mm NOT WRITE IN THIS AREA

- cad: 00000000 OH

-

- olalolololololelols

-

- (eater survey number) 0000000000

-

- Q00000000 O

-

- \(OOODODOODOOG

-

= (Action Maerix Come.) [agrorx ATTER PLAN 30000000000

- tn?mnn THERMOGRAM m‘m Q0000000 OY

- Dete of -.d.u Smount @\ amount aaount

: . no/ no/ =0 O0DOOOO0OG

en Doors aad Uindows ool ~—t sayrwed [|0O00000000Y

: Set Back — — — . OOOOQOOOOQ

- - P - (000000000

- - - -

: — — — Y[olelololvlvlvielole

a» Thermoetac [ bask [*%1 3 r Q000000000

: Homa OOOOOOODOO
-an Lighting f[vle]ololv]vlvielvlo

-

: . aee L[| OOODOOODOO

- Looss — ok - —#  (looooo00000

- — = —= =  ||oocooooooos

= Reducad Hot

= Wacsr Usage ulelolololululelolul

-

- (ulvlolulolulvleluly

= Turned Dowa Hot

= Yacar Temp. — e — -— e | OOOOOOODOD

-

- - - — §[elvlolololulvielvly)

& I'ngulaced Water

= Heater d [elelslololulu]elulv)

- [ [QOQOOOO00O

5 Had Furnacs

-

- olelolololulu]lelulyl

@ pDerated (downsized) )

= rernece  [000000000®

- | [oo000Cc000®

-

- Dmagied Tlue |oocoocooooo

- [elsloleloiuialalula)
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DO NOT WRITE IN THIS sm ms AREA

RRARRRXHRHHRBDHBRRBZRARZRAHABBBBABBBRIRBBRRRRRBRRRRRLDDLN

MSU 15 an Afumatne Acuon/ £quel Opportunty Insiivion

o neees

884 1y 01 State Lhsnersly Praitusy

O000OOODON (ACTION MATRIX CONT.)
0000000000 Tk shocaan | TEERN o0
dac date amocunt amount

0000000006 Date of seeting | B0l | moiye ire
OOOOOOOOOd
O0O0OOOOOOO) ] . Switched to main

wood heat I ] N 2
(ololalololololalolo;
(ulololalolulofululy) ] Inscalled solar -q.zj bq. T oq.ft.

space heat of bt of
[blolslololololaloly —ianals.
00000000 ] Raduced use

of car
(olalulololulolulofy
(Llululololululeluly ] Switched to
0000000 romRy cax
(ulo]s oJolululululy, ] . Used carpool/
0000000 mase crmmeic
0000000000 ] Other
(ololnlololololelolo;
loJolulelolololululu) (RRSIDENCE CHARACTERISTICS)
olololololejolulofu; The next few questions are soma basics om the type of resideacs
QODQOOOOOD|  Iamron nay b sering - Balp us escimate sbouc how mch
(olululvlolululwlolul
000000009 17. Do you owm or rent your residemce?
OOOOOOOOOD| g 1opunc 200w
elelululouolelofy) 18. Do you pay heating bills?
Q00000000 19. What {s your main space heacing fuel?
COOOOOOODD| ¢ jegacural Gas 2eFusl oil Ieiicod 4aCoal

20. Is your vater nsater gas OTr eiectric’

COOQOOOOOD| g joyacural Gas 2eBlectric IeOther
(o]oluvlulolololuIuu)
[olelo]olololelslolo)
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IN THIS AREA

BakK:
SURVEY WOMBER:
(eater survey oumber)
Y
Page mumber 3 3
(RESIDENCE CHARACTERISTICS CONT.)
21. Bow msmy stories does your residemcs have ?
1el-1.5 stories 2%2-2.5 stories I=3=3.5 scories
mb=b.S storiss ﬁ
22. Wast type of siding material is imstalled om your residemcs?
l*wood 2 msscasxy Jealumioam ésvizyl Seocher —l
zL‘;;hunu-n:n-ssnuuqd-n-u-hunzh
ﬂ
——doCTess farembett (f£)
Y
26, h:%'anrds:nn-uznaaguﬁnu-hﬂuth
- degrees farmmbait (f) [
25. Hov asmy bedrooms are there in your residemcs -
- (oumber)
ﬁ
26. unnhatz-ntu:hnnuu-nhququm!aup
e!nct.u;ur
don't know = 9999 square feat
27. bvomaudtonrwmhutdmuywrm
in the last two years?
l*added 2=removed Jenoching added or removed —
28. (LF added or removed) About what month was the change
aade?
(PROMPT: Was it before or after Thanksgiving, [
(monch) (year) Xaas, Easter?)

(NOTE: Use sama 2 digit code as for item 12)

0000000000

000000000y .

oooooooooq'
0000000009
0000000000
0000000000
0000000000
000000000
0000000000
O000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000009
0000000000
0000000000
000000000
000000000
0000000000
0000000000
OO0OOOO000
OOCOOOOOOO
DOQOOOO000
DOOOOOO000
0OOOCOOOOD
0000000000
©000OOCO00

olejojujolululeluly)
elelolulolululalule)
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DO __NOT WRITE

DDOOOOODO
0000000000
0000000000
0000000000
Llololololulolaloly)
PO0OOOOOOD
0000000000
0000000000
0000000000
©OOOOOO000
OOOO000000
0000000000
000000000
0000000000
0000000000
PO000OO0DD
000000000
POBOOOOOOD
POPOOOO0®
OOOOOOOD00
OOO0OOODOO
POOOOOOOD®
OO0O0OOO0D
00000000
0000OROOOD
00ODRCO000
00000000
YoI51010 1010181010
OOO0OOO0D®

afelolelolololslolo)
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IN THIS sm sm AREA .

N N N N N N N N N N N N N N N N N N N N N N N N N N N NS N S S S N N N N N N NN N N N NNy

29. Can you recall amy events, such as long vacatiocns or illness™

which wmight have changed how much you heated your house?

(Write respouse verbatim, including spproximacs dace (-nch/-

year or seascn/yesr).

|
%
|
|
A

(sumber)

31. Nov mamy msmbers of your housebold, including yourself, work
outside the bome 30 hours or more per week?
¢ (cumber) .
(MULTIFLIERS)

I

The next four quastiocus sre about emergy comservecioa
:ms.n( , ) during the last year

About what percentage of the matsrials amd services you

Wu«mmcu—nnpm

"

Percent

Roughly, how much did you spend this last year oa the
couservation msasures you msancioned?

Dollars

Have you takem out a loan for amy of the enargy couser-
vation projects sincs ( )?

leYes 2=io

3S. (If "yes") Whare?

l=Local bank/financial institution 3eUtilicy company
2=Nonlocal financial institutiom 4=[novestmant source

SeAssistance program

Yes, Rasponse=l No Raspoase=2
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DO sm m=m NOT WRITE

IN THIS AREA

SAME: Q0OOO0OO0DOY
SURVEY NUMBER: (olelololalalolelolo
(enter survey oumber) O0ODOOOODOG
(o]ululolulululwlLle
00000 OODOO
MOOOOOOODO®
(BARRIERS TO COMSERVATION) Page mumber & *OOOOOOOOOO
» I'm going to read a list of reascus vhich have
::- taking ecuunua: .eu-oa Please -mz-:y un::‘-:“ O000000009
you strongl » » undecided,
disagree with ng::. - d1sagree or scrongly 0000000009
36. Tha cost of emsrgy saving msasutes has h’e from taking ©000000009
conservatioa sctioas. “ i ‘3, : s: Q000000 NO®
ﬂ
37. : amcuat of time a comsarvation actios will caks to pay 0000000009
ia from
| """I.""". kapt = takiag Q0OO00000Y
A 4 U7 1> ® » (Dlvlulolvlululeloly
38. Bot kmowing what to first has
4 has kept l;‘ e (LIvlolulvlululeloly
’ []elololwlolulelol,
39. The difficulty ia salecting or buying the right comservacioa
aagerials bheas kept ms from caking comservatiom acticas. O0OOOOODOO)
R 000000000
40. Not imowiang how to do the conservatioa acticas myself has ©
kept =a from taking comservatioa “u“;i s 0 b (ulvlolololululeluly,
— 000000000
41. Problems with obtaining s losm has kept ms from taking lulelolulvlululeluly
conservation actioas. SA A U D O
0000000000
2. Uncertaincy sbout how long I will stay at my preseat
residence has kept ms from taking ecuo:.u.a aguo; lulelololvlulvieluly
A SD
43. g«: for tha comfort of mhou sembers has kapc e P |OOCOOOOOOO
taking conservation sct
“. The ¢ vork hae SA A U0 D $p —P|OOCQOOOOOOO
. amount o uired 1 £ taking
conservaciocn ac::.on:?q kepc = from (vleolulelululelv]vl
SA A U D S
5. e — I O0000000OO
45. cooperation required f family mamba
frow taking conservacion acticam. | o e KePc o DOODOODOD®
BAT DR 000000000
46. The he house is built has
comservacion saticas. o (P ®e from cakisg 0CO0OCO00D
e [eToutoYotatatotel
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DU NOT WRITE IN THIS s sm AREA

N RN R RN RERHRERRRHHRIRBHRBBBBBBBRBBRRRRRIRRNRRRRRDL NN

D000 ODOO| (INERGY COMSERVATION ATTITUDES)
O0OOOOODOO® Now T would like to ask your opiniom asbout several statements
00OOOOODOOO UNDRCIDED D;&:G’l:l o m.;-g.z’;‘xmn with each Sy
. gstatemantC.
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Appendix O
Comments and Ideas, As Solicited on the Workshop Comments Instrument
*] am building a system for solar hot water. After this change,
in about 4 to 6 months, I plan to start other things.
*Would Tike more information.
*] would have liked to see installation of weatherproofing fully
exposed basement walls (walkouts) and remodeling ideas as far as
insulation of existing upstairs walls (plastered, etc.).

Excellent demo--Thank You!!

*Well run. --Like to see more of these workshops and similar
things done by the community.

*[ used 1/8 inch plexiglass sheets for basement storm windows.
*Would like more information on older home with crawl space.
*Excellent idea! I'd Tike to attend another workshop!

*Article in Detroit Free Press stated that you shouldn't leave
your storm window up on a south facing storm door because if the
inside door is completely sealed and the widow is up, moisture
can form in between and warp both door frames.

*This was really worthwhile.

*Thank you!

*Thanks, hope more people can do this.

*Didn't show how to weatherstrip or caulk windows, just did doors.
*Very good--in areas covered.

*Would like to have observed caulking and window weatherstripping.

*This program is excellent. My major concern has been basement
and bedroom windows.

*Fine workshop!
*Good ideas--Some I wouldn't have thought of.
*Excellent program. Persons were knowledgable and willing to assist.

*(The presentor) did not know prices or availability of materials
needed for doing the job.
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*More time would be needed at each stop to actually do the work,
even in a group of only eight people.

*Workshop very good.

*Best result was when placed an extra insulation blanket in the attic.
*] thought the workshop was very useful for me because I have a

very old house and am just learning how to accomplish some of the
things I want to do.

*Would like information on weatherstripping large double entrance
doors--between doors.

*Thank You.
*Very helpful in my future plans.
*Good ideas. Informative. Helpful suggestions.

*] feel it was very worthwhile and although there wasn't enough
time to get involved with everything, your prepared displays
assisted in making the demonstrations more meaningful. A real
fine program.

*Workshop where, for the cost of material plus fee, would
actually supervise the making of window panels, quilts etc. would
be helpful (and pop in frames for basement). I hope I can follow
the instructions. I can't always. Very worthwhile experience!
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