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EXECUTIVE SUMMARY

The objective of this report is to present the results of a 1987 tele-
phone survey on attitudes and behaviors toward energy conservation and to
compare them with the results of similar surveys in 1983 and 1985. The
surveys were conducted in the Bonneville Power Administration {BPA) service
area: Washington, Oregon, Idaho and Western Montana. Data collected during
the surveys were analyzed by Pacific Northwest Laboratory (PNL) to assist the
BPA in its energy conservation program planning, design, and marketing.

PERCEPTIONS OF ENERGY CONSERVATION AND AFFILIATED INSTITUTIONS

Asked to rate major socioeconomi¢ jssues about which they were “"very
concerned," survey respondents indicated the following, ranked in descending
order: crime, cost of energy, inflation, energy conservation, unemployment,
and energy use in the home. Concern over energy-related issues has generally
remained at a constant level over the study period.

Respondents believe that investing in energy conservation saves them
money and enhances the comfort and value of their homes. Since 1983 con-
sumers have become more familiar with the BPA and their local electric
utility and are more inclined to believe energy conservation information
provided by these agencies.

ENERGY CONSERVATION ACTIONS

Respondents were asked about their past use and their possible future
use of both building shell and building equipment enhancements. Building
shell enhancements are weatherproofing, storm/thermal pane windows, base-
ment/floor/crawlspace insulation, outside wall insulation, roof/attic insu-
lation, and storm/insulated doors. Building equipment enhancements are heat
pumps, auto/setback thermostats, woodstove/furnaces, water heater solar
panels, and heat pump water heaters.

Each of the shell enhancements has been widely adopted and, according to
the 1987 data, the likelihood of further investment is declining. One



exception is storm/insulated doors, which appear to be the energy conserva-
tion measure most likely to be installed in the future.

Building equipment enhancements have not penetrated the market to the
same extent as have building shell enhancements. The 1987 survey shows that
building equipment enhancements such as heat pumps, water heater solar
panels, and heat pump water heaters are "likely to be installed in the next
2-3 years" in roughly one out of every ten homes. This response is similar
to the response indicated in 1983 and 1985. Woodstoves/furnaces continue to
be a measure likely to be installed in the near future.

PRIMARY HEATING FUELS AND FUEL SWITCHING

Electricity increased its market share as a primary heating fuel during
the course of the study, reaching a level of nearly half of all homes by
1987. Wood is now the primary heating fuel in 22% of the homes in the
region. Natural gas and oil appear to have maintained a fairly constant
market share.

Between 1983 and 1985, an estimated 275,000 households switched their
primary heating fuel. Approximately 135,000 households switched between 1985
and 1987. Electricity was dropped as the primary heating fuel about half of
the time. Natural gas appears less likely to be dropped as a primary fuel;
this was not the case in the 1983 to 1985 period when wood held much public
favor.

The primary heating fuel adopted most often throughout the study period
was wood, followed by electricity. Wood was adopted for nearly 60% of the
fuel switches in the early period, but has since fallen to 46%. The reduc-
tion in wood has meant that electricity, natural gas and oil have each
picked up shares of the "new primary fuel" market.

MARKET SEGMENTATION

The market segment specifically addressed here is the first-tier pros-
pects: those consumers who are most likely to make investments in conserva-
tion. First-tier prospects have installed at least two ECMs in the past and
indicated they are likely to install at least one item in the next two or
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three years. While the responses of second-tier prospects and nonprospects
tend to be similar to those of the first-tier prospects, their intention to
invest is lower.

First-tier prospects tend to be concerned about energy issues. Impor-
tant market program themes for first-tier prospects appear to be "energy
conservation saves money, and enhances the comfort and value of the home.*

In the 1987 survey, approximately 80% of the first-tier prospects agreed that
these were primary motivations for investing in ECMs.

This group has invested heavily in building shell enhancements such as
weatherproofing and insulation. Thus, further penetration of this type of
ECM may be limited. Building equipment enhancements such as heat pumps,
water heater solar panels, and heat pump water heaters are "likely to be
installed in the next 2-3 years" in roughly two out of every ten first-tier
prospects homes. Woodstoves/furnaces and auto/setback thermostats continue
to be a measures likely to be installed in the near future.
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1.0 INTRODUCTION

This study, conducted by Pacific Northwest Laboratory (PNL), tracks
household attitudes and behaviors in the Pacific Northwest during the period
1983 to 1987. The analysis was conducted for the Bonneville Power Adminis-
tration (BPA) to facilitate its energy conservation program planning,
design, and marketing.

1.1 BACKGROUND

From 1983 to 1987 the BPA sponsored three independent surveys designed
to assess the marketing environment for energy conservation programs and
activities in the Pacific Northwest. All three surveys were stratified
random telephone surveys of the BPA service area, and all three were analyzed
for the BPA by PNL.

The first survey, which was part of the Phase I study conducted by PNL,
was administered in 1983. It was fielded to 500 households from four geo-
graphic divisions: Western Washington; Western Oregon; Eastern Oregon and
Southern Idaho; and Eastern Washington, Northern ldaho and Western Montana.
A total sample size of 2000 households was obtained from the BPA service
region. The Phase I survey samples are discussed in RMH (1984).

A second survey, conducted as part of the Phase Il study, was fielded in
1985. This survey, with a sample size of 1058 households, covered the same
regions in proportions similar to those defined in the Phase I effort. The
Phase 11 survey was designed not only to test certain hypotheses about atti-
tudes, behaviors, and conservation practices of households, but also to
track changes in specific household characteristics over the preceding two-
year period. The Phase Il survey samples are discussed more completely in
Columbia Research Center. ()

(a) Columbia Research Center. 1985 (draft). 1985 Marketing Environment for
BPA Conservation Activities: Phase Il1. Prepared for Pacific Northwest
Laboratory, PortTand, Oregon.
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1.2 1987 SURVEY AND SAMPLE DESCRIPTION

During the 1987 Phase III study, a survey specifically designed to
continue the tracking effort initiated in the Phase II study was fielded.
The tracking analysis of Phase III set out to test the hypothesis that
household perceptions of energy conservation and affiliated institutions,
energy conservation actions, and fuel switching had not changed during the
study period. A second hypothesis was that the size and psychographic
profile of market segments had not changed over the same period.

The 1987 tracking survey covered 503 households in the same, previousiy
surveyed, geographic regions. The data (from each survey) presented in this
report have been weighted to approximate population values in the BPA service
region. Detailed tabular sample characteristics and applicable sample
weights for each of the surveys are shown in Appendix A and B, respectively.

The predominant population characteristics (after the 1987 sampie group
has been weighted) include 60% femaie, generally between the ages of 25 and
44 years (52%). Almost 65% of the population has attended some college,
considers itself part of a professional and clerical/sales/technical labor
force (58%), is a homeowner (71%) and has resided in the current residence
more than 5 years (55%). Approximately 76% of the population lives in single
family homes. Nearly 33% are two-occupant households, with three- and four-
occupant households each accounting for 19% of the population. Annual
household income is above $30,000 for 44% of the population, and between
$16,000 and $30,000 for 33%.

In tracking attitudes, perceptions and actions of a particular market,
it is best to draw responses from similar samples across the study period.
With the exception of education and income, the characteristics of those who
responded to the 1987 survey are quite similar to those who responded to the
1983 and 1985 survey. The educational level of respondents in the 1987
survey is somewhat higher. For income, the percentage of the population
earning between $16,000 and $30,000 has steadily declined (from 43% in 1983
to 33% in 1987), while those earning over $30,000 has increased markedly
(from 30% in 1983 to 44% in 1987). Assuming that these characteristics have
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changed in this manner for the population as a whole, it is not unrealistic
to assume that similar groups were surveyed and that comparisons can be made
across the study period.

1.3 REPORT FORMAT

Detailed analysis results are divided into six chapters and three
appendices. Chapter 2.0 presents major conclusions for each of the following
chapters. Chapter 3.0 highlights the importance of conservation as a major
socioeconomic issue relative to other major issues. This chapter also iden-
tifies images that consumers have of energy conservation and affiliated
institutions. Chapter 4.0 reviews the trends in adoption of energy conserva-
tion measures (ECMs) and the likelihood that householders in the survey area
will install additional measures. Chapter 5.0 focuses on primary heating
fuels and fuel switching. Chapter 6.0 discusses many of the topic areas
noted above except that household survey responses are grouped by market
segments and prospect groups. Appendix A presents the detailed contingency
tables used to develop the conclusions and graphics presented throughout the
report. Appendixes B and C discuss the sample weights and the statistical
testing procedures and test results, respectively.
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2.0 CONCLUSIONS

This chapter begins with a discussion of major findings related to con-
sumer perceptions of energy conservation. Next, energy conservation
actions, both past and future, are reviewed. Conclusions related to primary
heating fuels and fuel switching are then presented, and finally, market
segments are addressed.

The analysis set out to test the hypothesis that household attitudes
about energy conservation and affiliated institutions, energy conservation
actions, and fuel switching had not changed during the study period. A
second hypothesis was that the size and psychographic profile of market
segments, as defined by past and intended conservation actions, had not
changed.

2.1 PERCEPTIONS OF ENERGY CONSERVATION AND AFFILIATED INSTITUTIONS

Survey respondents were asked to rank their level of concern about major
socioeconomic issues. According to the survey, major issues, ranked in
descending order, are as follows: crime, cost of energy, inflation, energy
conservation, unemployment, and energy use in the home. Concern about energy
conservation declined between 1983 and 1985 but that decline reversed by
almost an equal amount between 1985 and 1987. In summary, the level of con-
cern for nonenergy issues has declined steadily, while Tevel of concern for
energy issues first declined between 1983 and 1985, then leveled out.

In all three surveys respondents indicated that they invest in energy
conservation because they believe it saves them money, and enhances the com-
fort and value of their homes. Over the survey period, consumers' familiar-
ity with the BPA and their local electric utility has increased, as has the
number of “favorable impression" and "concern about the customer" ratings
consumers gave when asked about these agencies. Local electric utilities are
rated somewhat higher than the BPA as a believable source of information.
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2.2 ENERGY CONSERVATION ACTIONS

Building shell enhancements consist of weatherproofing, storm/thermal
pane windows, basement/floor/crawlspace insulation, outside wall insulation,
roof/attic insulation, and storm/insulated doors. Each of these shell
enhancements had been widely adopted; roof/attic insulation was the most
frequently adopted measure and storm/insulated doors were the least fre-
quently adopted measure.

Use of weatherproofing, storm/thermal pane windows, and basement/floor/
crawlspace insulation increased over the study period. The use of outside
wall and roof/attic insulation increased significantly between 1983 and 1985
then leveled off. Storm/insulated doors appear to have first dropped
slightly, then increased to a level of nearly 70% of all homes.

The building equipment enhancement Tist includes heat pumps, auto/set-
back thermostats, woodstoves/furnace, water heater solar panels, and heat
pump water heaters. According to Phase III survey responses, the heat pump
has been instalied in approximately 11% of the homes of the region; this is
not significantly different from the levels of 1983 and 1985. Water heater
solar panels and heat pump water heaters were not addressed in the 1983 sur-
vey, but since 1985 they do not seem to have penetrated the energy conserva-
tion market to a large extent. Approximately two thirds of the homes in the
region had woodstoves/furnaces and auto/setback thermostats. [The survey
wording, however, raises questions about the validity of the results for
woodstoves /furnace and auto/setback enhancements (see Section 4.1).]

Because most homes now have basic shell enhancements, the likelihood of
further consumer investment has been declining for most measures. One
exception is storm/insulated doors. After remaining constant from 1983 to
1985, consumers' interest in future investment for this enhancement increased
in 1987.

Building equipment enhancements such as heat pumps, water heater solar
panels, and heat pump water heaters are "likely to be installed in the next
2-3 years" in roughly one out of every ten homes, a response similar to the
levels indicated in 1983 and 1985. Woodstoves/furnaces continue to be a
measure likely to be installed in the near future.
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2.3 PRIMARY HEATING FUELS AND FUEL SWITCHING

Electricity increased its market share as a primary heating fuel during
the course of the study period, reaching a lTevel of nearly half of all homes
by 1987. Wood increased its share slightly between 1983 and 1985 but subse-
quently declined as the region's primary heating fuel to a current level of
22%. Natural gas and oil maintained a fairly constant market share.

Approximately 275,000 households appear to have switched their primary
heating fuel in the period between 1983 and 1985; approximately 135,000
households switched between 1985 and 1987. In the 1985-1987 period,
electricity was dropped as the primary heating fuel about half of the time;
natural gas was less likely to be the primary fuel dropped. This result
contrasted with the 1983 to 1985 period when wood held much public favor and
was less likely to be dropped.

Households that switched fuels most often adopted wood as their primary
heating fuel, followed by electricity. In the early period, wood was adopted
for nearly 60% of the fuel switches; however, it has since fallen to 46%.

The decline in wood was offset by increases in electricity, natural gas and

0il as the "new primary fuel" chosen by survey respondents who had switched
fuel.

2.4 MARKET SEGMENTATION

Energy conservation market segments can be established using information
about respondents' past behavior and expressed intentions toward energy con-
servation measures (ECMs). The market segment specifically addressed here
is the first-tier prospects. The first-tier prospects are defined as those
consumers who are most likely to make investments in conservation and,
therefore, are assumed to represent the group most likely to contribute to
additional energy conservation in the region. First-tier prospects have
installed at least two ECMs in the past and indicated they were likely to
install at least one item in the next two or three years. The proportion of
first-tier prospects dropped between 1983 and 1985 but has since then risen,
possibly indicating a more conservation-conscious population exists today
than during the earlier period.
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First-tier prospects were more likely to be females who had attended
some college and consider themselves a part of the professional and
clerical/sales/technical labor force. The proportion by sex and occupation
has not changed dramatically over the study period and is quite similar to
those of the general population. The education level of first-tier pro-
spects, however, has increased over the study period and is roughly 10 per-
centage points higher than that of the general population.

The first-tier prospect is generally between the ages of 25 and
44 years, with 35- to 44-year-olds representing the largest portion of that
group. First-tier prospects have typically resided in their current resi-
dence more than five years. Eight out of ten first-tier prospects live in
single family homes. The proportion of this market segment within the
single family dwelling group has dropped slightly, while that in the mobile
home group increased between 1983 and 1987.

A third of the first tier is composed of two-occupant households. The
shift over time has been from three- and four-occupant households to two-
occupant households.

Annual household income is above $30,000 for over half the group and
between $16,000 and $30,000 for about one third of the group. The percentage
of the group earning between $16,000 and $30,000 has steadily declined over
the study period, while those earning over $30,000 has increased markedly.

2.4.1 Perceptions of Energy Conservation: First-Tier Prospects

Almost without exception, first-tier prospects are more often very con-
cerned about major socioeconomi¢ issues than is the general population.
Except for energy use in the home, energy and nonenergy issues are of high
concern to over half of the first-tier group. While current levels of "very
concerned" responses are somewhat lower than 1983 responses, they are fairly
consistent with 1985 responses.

As was the case for the general population, first-tier prospects very
often agree with the statement that people who invest in ECMs do so to save
money. First-tier prospects also say they would invest in energy conserva-
tion because it enhances the comfort and value of the home.

2.4
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APPENDIX A

CONTINGENCY TABLES FOR 1983, 1985, AND 1987 SURVEY RESULTS

This appendix provides the data used to create the figures and arrive at
the conclusions presented in the report. To facilitate locating data of
interest, the appendix is arranged similarly to the report. Refer to
Appendix B for a review of statistical tests performed on the data.

A.1 SUPPORTING DATA FOR CHAPTER 1.0

TABLE A.1. Sex (% of population)

1983 1985 1987
Male 46 38 41
Female 54 62 Y]

TABLE A.2. Age (% of population)
1983 1985 1987

18-24 years B 9 8
25-34 years 28 25 25
35-44 years 24 24 27
45-54 years 13 15 16
55-64 years 14 13 13
Over 65 years 13 14 12

TABLE A.3. Education (% of population)

1983 1985 1987
High school or less 41 41 35
Some coliege or more 59 59 65

TABLE A.4. Occupation (% of population)

1985 1987
Professicnal 25 29
Executive / Administrative 16 19
Clerical / Sales / Technical 25 29
Crafts / Foreman 1 14
Other employed 23 10
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TABLE A.5. Total Annual Household Income (% of population)

1983 1885 1987

Under $18,000 26 27 23
$16-$30,000 43 39 33
Over $30,000 30 35 44

TABLE A.6. Home Ownership Status (% of population)

1983 1985 1987
Own home 76 71 71
Rent home 24 29 29

TABLE A.7. Length of Stay at Current Residence (% of population)

1983 1985 1987

1.2 years 26 a2 32
3-4 years 16 12 12
More than 5 years 58 55 55

TABLE A.8. Type of Dwelling (% of population)

1983 1985 1987

Single family 77 76 76
2-4 unit dwelling 8 9 7
More than 4 units 8 7 9
Mobile home/other 7 B 7

TABLE A.9. Number of Persons in Household (% of population)

1983 1985 1987

1 person 15 19 16
2 paople 35 34 33
3 paople 17 17 19
4 paople 20 18 19
5 people 8 8 9
€ paople 3 3 2
7-8 peopie 2 2 1
9 or more 0 0 1
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A.2 SUPPORTING DATA FOR CHAPTER 3.0

TABLE A.10. Issues Consumers are “Very Concerned" About
(% of population)

1983 1985 1987

Energy conservation 49 33 44
Energy use in the home 49 35 36
Cost of energy 70 51 52
Crime 74 67 62
Inflation 64 53 48
Unemployment 63 48 38

TABLE A.11. Energy Conservation Statements Consumers are
in Agreement With (% of population)

1983 1985 1987

Saves money 83 92 85
Enhances home value 24 25 41
Causes price hikes a4 3z 27
Eftorts have no effect 27 22 26
Prices net high encugh - 8 6
Don't need to with surplus - 4 5
Shouldn ofter consv. prog. - 13 8
Enhances home comfort - 91 71

TABLE 12. Perceptions of Local Electric Utility
(% of population)}

1983 1985 1887

Famiiiar with 89 a6 a8
Favorable impression 73 77 81
Believable info. source B89 79 87
Concerned about customer - 66 76
Resp. for anergy prices - 83 87

TABLE 13. Perceptions of Bonneville Power Administration
(% of population)

1983 1985 1987

Familiar with 65 73 87
Favorable impression 48 59 69
Believable info. source 76 66 76
Concerned about customer - 52 66
Resp. for energy prices - 77 85
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A.3 SUPPORTING DATA FOR CHAPTER 4.0

TABLE A.14. Owner-Occupied Homes Currently Equipped With Building
Shell Enhancements (% of popu]ation?
1983 1985 1887
Weather- proofing 71 B2 B3
Sim./Thermal pane windows 67 76 80
Bsmt./Fir./ Crawlspace insul, 55 58 74
Outside wall insulation 64 86 B4
Hoof/Atlic insulation 77 94 95
Storm / Insuiated doors 62 59 71
TABLE A.15. Owner-Occupied Homes Currently Equipped With Building
Equipment Enhancements (% of population)
1983 1885 1987
Heat pump 11 9 11
Auto/Setback thermostat 29 44 62
Woodstove / Insert 65 39 64
Water heater solar panels - 2 4
Heat pump water heater - 3 12
TABLE A.16. Owner-Occupied Homes that Indicated it is Likely that
Specific Building Shell Enhancements will be Installed
in the Next 2-3 Years (% of population)
1983 1885 1987
Woeather- proofing 37 42 3
Stm./Thermal pane windows 36 36 35
Bsmt./Fir./ Crawlspace insul. 21 17 b
Ouiside wall insulation 18 12 8
Hoof/Attic insulation 29 21 12
Storm/lnsulated doors 35 36 40
TABLE A.17. Owner-Occupied Homes that Indicated it is Likely that

Specific Building Equipment Enhancements will be
Installed in the Next 2-3 Years (% of population)

1983 1985 1987
Heat pump 14 8 10
Auto/Setback thermostat 17 13 30
Woodstove / Insert 24 15 22
Water heater solar panels - 9 8
Heat pump water heater - 6 7
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A.4 SUPPORTING DATA FOR CHAPTER 5.0

TABLE A.18. Primary Heating Fuels (% of population)

1983 1085 1987

Natural gas 20 20 21
Oil 11 11 9
Wood 28 29 22
Electricity 37 38 46

TABLE A.19. Primary Heating Fuel Adopted by
Households that Switched (%)

1985 1987
Natural gas 15 19
Qil 5 8
Wood 59 46
Electricity 18 27

TABLE A.20. Primary Heating Fuel Dropped by
Households that Switched (%)

1985 1887
Natural gas 18 13
oil 26 18
Wood 8 19
Electricity 46 47

TABLE A.21. Fuel Switching Reasons (% of population)

1985 1987
Expense related 23 70
Reliability/Convenience 7 a0
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A.5 SUPPORTING DATA FOR CHAPTER 6.0

TABLE A.22. Prospect Group Households (% of population)

1883 16885 1987

First-Tier 16 14 23
Second-Tier 43 44 47
Non-Prospects 41 41 30

TABLE A.23. Sex by Prospect Group (% of prospect group population)

First-Tier . Second-Tier Non-Prospects
1983 1985 1987 | 1983 1985 1987 | 1983 1985 1987
Male 45 40 44 47 40 48 44 32 32
Femals 55 60 56 53 60 52 56 68 69

TABLE A.24. Age by Prospect Group (% of prospect group population)

First-Tier Second-Tier Non-Prospects
1983 1985 1987 | 1983 1985 1887 | 1983 1985 1987
18-24 years 5 7 4 3 6 1 3 2 -3
25-34 years 33 a7 25 23 24 22 i9 12 14
35-44 years 32 a7 39 31 28 35 20 18 11
45-54 years 13 A 13 18 20 22 16 17 15
55-64 years 12 3 12 14 13 11 19 23 29
Over 65 years 6 6 7 12 9 11 23 28 28

TABLE A.25. Education by Prospect Group (% of prospect group population)

First-Tier Second-Tier Non-Prospects
1983 1985 1987 | 1983 1985 1987 | 1983 1985 1987
High schoot or less 30 40 25 39 as 29 51 48 53
Some college or more 71 60 75 61 61 71 49 52 47

TABLE A.26. Occupation by Prospect Group (% of prospect group population)

First-Tier Second-Tier Non-Prospects

1985 1987 | 1985 1987 | 1985 1987
Professional 29 27 28 35 24 23
Executive / Administrative 19 22 15 20 16 19
Clerical / Sales / Technical 22 25 27 27 20 31
Crafts / Foreman 12 18 ] 15 13 17
Other employed 18 8 21 4 28 10
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TABLE A.27. Annual Household Income by Prospect Group (% of prospect group

population)
First-Tier Second-Tier Non-Prospacts
1983 1985 1987 | 1983 1985 1987 | 1983 1985 1987
Under $16,000 15 13 i6 16 15 11 29 35 26
$16-%30,000 44 41 29 46 42 24 43 31 31
Over $30,000 41 46 55 38 43 65 28 34 44

TABLE A.28. Length of Stay at Current Residence by Prospect Group (% of
prospect group population)

First-Tier Second-Tier Non-Prospects
1983 1985 1887 | 1983 1985 1987 | 1983 1985 1987
1-2 years 15 28 22 13 25 27 11 11 9
3-4 yoars 22 9 15 16 12 8 14 10 9
5 or mere years 63 63 63 71 63 65 75 79 82

TABLE A.29. Type of Dwelling by Prospect Group (% of prospect group

population)
First-Tier Second-Tier Non-Prospects
1983 1985 1987 | 1983 1985 1987 | 1983 1985 1987
Single family 90 89 80 9 88 93 85 87 84
2-4 unit dwelling 5 3 4 4 1 3 4 2 2
More than 4 units 1 2 2 0 1 0 1 0 3
Mobile home/other 5 6 14 5 11 5 11 1 11

TABLE A.30. Size of Household by Prospect Group (% of prospect group

population)
First-Tier Second-Tier Non-Prospects
1983 1985 1987 | 1983 1885 1987 | 1983 1985 1987
1 parson 6 3 8 8 11 12 17 22 20
2 poople 28 23 33 35 32 28 40 42 45
3 paople 22 24 17 19 19 24 15 15 13
4 paople 22 32 28 26 20 21 17 13 16
5 paople 9 9 8 2] 11 12 7 5 6
6 people 7 3 3 2 4 1 3 3 1
7-8 people 5 5 1 2 3 i 1 1 1
8 or more 1 2 2 1 o 1 0 0 0
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TABLE A.31.

a,

First-Tier Second-Tier Non-Prospects
1883 19885 1987 | 1983 1885 1987 | 1983 1985 1987
Energy conservation 57 34 53 48 33 33 49 28 41
Energy use in the home 53 45 43 49 a0 32 50 32 26
Cost of energy 74 51 60 70 51 42 75 49 59
Crirne 73 60 61 72 67 54 75 72 71
Infiation 69 51 62 63 53 41 85 57 48
Unemployment 61 50 51 63 43 25 64 49 37

TABLE A.32.

First-Tier Second-Tier Non-Prospects
1983 1985 1987 | 1983 1985 1987 | 1983 1985 1987
Saves money 81 90 83 83 92 85 83 g3 80
Enhances home valug 23 25 36 22 21 36 24 25 48
Causes price hikes 34 a3 30 35 32 26 38 K} 24
Efforts have no effect 25 14 26 27 20 24 32 28 35
Prices not high enough - 3 7 - 8 6 - 8 4
Don't need to with surplus - 2 2 5 4 - & 3
Shouldn't offer consv. prog. - 16 7 - 9 5 - 17 12
Enhances home comfort - 98 81 - 94 73 - 90 63

(% of prospect group population)

Issues Consumers are "Very Concerned" About by Prospect Group

Energy Conservation Statements Consumers are in A
by Prospect Group (% of prospect group population

?reement with

TABLE A.33.

Owner-Occupied Homes Currently Equipped with Building Shell

Enhancements by Prospect Group (% of prospect group population)

First-Tier Second-Tier Non-Prospects
1983 1985 1987 ] 1983 1985 1987 | 1983 1685 1987
Weather- proofing 70 79 91 77 85 87 64 79 72
Stm./Thermal pane windows 67 69 79 71 81 85 64 74 74
Bsmt./FIr/ Crawlspace insul. 65 57 78 62 62 77 43 55 66
Outside wall insulation 65 83 88 71 88 87 55 85 77
RooffAttic insulation 82 90 96 83 85 896 70 94 a1
Storm/ Insulated doors 61 48 77 &7 58 72 58 63 65

TABLE A.34. Owner-Occupied Homes Currently Equipped with Building Egquipment

Enhancements by Prospect Group (% of prospect group population)
First-Tiet Second-Tier Non-Prospects

1983 1985 1987 | 1983 1985 1987 | 1883 1985 1987
Heat pump 13 15 13 14 8 15 8 8 3
Auto/Setback thermostat 37 45 66 35 48 €3 20 39 57
Woodstove / Insert 71 46 61 69 42 67 59 33 60
Water heater solar panels - 1 6 - 3 4 - 1 K|
Heat pump water heater - 5 13 - 3 15 - 1 5
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TABLE A.35. Owner-Occupied Homes That Are Likely to Install Specific
Building Shell Enhancements in the Next 2 to 3 Years, by
Prospect Group (% of prospect group population)

First-Tier Second-Tier Non-Prospects
1983 1985 1987 | 1983 1985 1987 | 1983 1985 1987
Weather- proofing N 76 72 58 51 31 4 20 0
Stm./Thermal pane windows 86 85 81 51 53 47 4 1 0
Bsmt./Fir./ Crawlspace insul. 53 42 28 38 21 10 0 3 0
Outside wall insuation 57 32 26 25 13 4 0 0 0
Roof/Attic insutation 82 45 37 53 25 8 1 B 0
Storm/ insulated doors 88 69 80 50 51 53 2 1 4

TABLE A.36. Owner-Occupied Homes That Are Likely to Install Specific
Building Equipment Enhancements in the Next 2 to 3 Years,
by Prospect Group (% of prospect group population)

First-Tier Second-Tier Non-Prospects
1983 1985 1987 | 1983 1985 1987 | 1983 1985 1987
Heat pump 46 28 24 16 10 11 1 0 0
Auto/Setback thermostat 45 56 63 25 14 35 1 0 0
Woodstove / Insert 69 48 58 a5 22 17 2 0 0
Water heater solar panels - a3 23 - 10 6 - 0 0
Heat pump water heater - 25 20 - 6 4 - 0 2

A.9






APPENDIX B

SAMPLE WEIGHTS




APPENDIX B

SAMPLE WEIGHTS

This appendix presents the sample weights applied to results of each
survey. Note that the Phase II survey included a split-run question struc-
ture. For those respondents asked split-run questions, a unique sample
resulted. Table B.3 presents the weights for this sample.

The population of counties within each of the four geographic regions
were determined first, then summed, which yielded a total population count
for each region. The populations of each region were then expressed as a
percentage of the total population of the BPA service area. The weights were
determined by comparing the sample observations for each region with their
respective divisional populations. All population data were approximated by
using the 1980 Census data.

TABLE B.1. Phase I Sample Weights

Percent Population

Geographic Relative of Total Households  Households Weight for
Division Weight Households in Division in Sample Division
W. Washington 1.58 39.50 1,193,384 500 2387.77
W. Oregon 1.12 28.00 846,297 500 1692.59
E. Washington 0.73 18.25 551,604 500 1103.21

& N. Idaho

& W. Montana
E. Oregon 0.57 14.25 430,705 500 861.41

& S. Idaho

TOTAL 4.00 100.00 3,022,490 2,000 --
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TABLE B.Z2.

Phase II Sample Weights

Percent Population
Geographic Relative of Total Households Households Weight for
Division Weight Households in Division in Sample Division
W. Washington 1.58 39.50 1,193,884 258 4627 .46
W. Oregon 1.12 28.00 846,297 270 3134.43
E. Washington 0.73 18.25 551,604 274 2013.15
& N. Idaho
& W. Montana
E. Oregon 0.57 14.25 430,705 256 1682.44
& S. Idaho o -
TOTAL 4.00 100.00 3,022,490 1,058 --
TABLE B.3. Phase II Split-Run Question Sample Weights
Percent Population
Geographic Relative of Tota) Househoids  Households Weight for
Division Weight Households in Division in Sample Division
W. Washington 1.58 39.50 1,193,884 108 11054.48
W. Oregon 1.12 28.00 846,297 91 §299.97
E. Washington 0.73 18.25 551,604 93 5931.23
& N. ldaho
& W. Montana
E. Oregon 0.57 14.25 430,705 _80 5383.81
& S. Idaho
TOTAL 4.00 100.00 3,022,490 372 --
TABLE B.4. Phase III Sample Weights
Percent Population
Geographic Relative of Total Households Households Weight for
Division Weight Households in Division in Sample Division
W. Washington 1.58 39.50 1,193,884 126 9475.27
W. Oregon 1.12 28.00 846,297 127 6663.76
E. Washington 0.73 18.25 551,604 125 4412.83
& N. ldaho
& W, Montana
E. Oregon 0.57 14.25 430,705 125 3445.64
& S. Idaho
TOTAL 4,00 100.00 3,022,490 503 --
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APPENDIX C

TESTING PROCEDURE AND TEST RESULTS

This appendix explains the application of the Chi-square test with
regard to evaluating the significance between differences in the Phase I
(1983), Phase II (1985), and Phase III (1987) survey samples. The Chi-square
test is utilized because of the nominal and ordinal characteristics of the
data collected. The null hypothesis is that differences between observed and
expected responses over different time periods (with respect to the classifi-
cation of responses), are not significant. The significance level accepted
is 5% (denoted with an "A") and 10% {denoted with a "B"). Test results like
this, for each characteristic discussed in the report or shown in a table of
Appendix A, are presented in Table C.1. For example, if a 5% significance
level occurs, the null hypothesis will be rejected implying that responses
during one time period are significantly different from those of a different
time period. An empty cell in the table reflects that either the test was
unreliable due to a small “expected" value frequency or that the null
hypothesis is supported. Although a specific test may indicate independence
between the categories being tested, an associated table and figure may still
appear in either the body of the report or in Appendix A. Note that the
graphical and tabular results were weighted to represent population values
while the statistical tests are based on sample sizes. For a more formal
discussion of the Chi-square test refer to Siegal (1956).
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TABLE C.1.

Characteristic

Chi-Square Test Results

First-Tier
Population Population

Second-Tier
Population

Non-prospect
Population

Sex
Age
Education
Dccupation
Income
Own/Rent
Length of stay in residence
Type of dwslling
Number of cccupants in household
Concarn about:
Ensrgy conservation
Energy use in the home
Cost of enerqgy
Crims
Inflation
Unemp loynant
Agree that Energy Conssrvation:
Saves money
Enhancas hose value
Causes price hikes
Prices not high enocugh
Don't need to with surplus
Shouldn't offer programs
Efforta have no affect
Enhances home coafort
Local Electric Utility:
Familiarity with
Concern for the customar
Responsible for energy prices
Overall impreesion
Balioveability
Bonneville Fower Adwinistration:
Familiarity with
Concern for the customer
Responsible for energy prices
Oversl| impression
Believeability
Primary hesting fuel
Primary heating fus| adopted
Primary heating fuel dropped
Primary fuel switch reason
Prospect groups

A
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JABLE C.2. Chi-Square Test Results For Installed Building Shell and
Equipment Enhancements

Currently Installed

First-Tier Second-Tier Non-prospect
Characteristic Population Population Population  Population

Yeatharproofing
Storm/Thermal pane windows
Heat pump

Aytomatic/satback thermostat
Bant. /Floor/Cravlspace insul.
futside wall insulation

Roof /Attic insulation

50lar water heater
Stora/Insufatad doors
Woodstove/Furnace

Heatpump water heater

A
B

e Oe e Oe Oe De e e De e
E -
e e Oe 3 e D e
B e Je e T -

X 2= O
o -
E

TABLE C.3. Chi-Square Test Results For Intended Investment in Building
Shell and Equipment Enhancements

Intended Investaent

Firat-Tiar Second-Tiar MNon-prospect
Charscteristic Population Pepulation Populstion  Population
Yoatherproof ing A A A A
Stora/Thermal pane windows
Heat pump
Automatic/setback thermostat
Beat. /Floor/Crawispace insul.
Qutside wall insulation
Roof fAttic insulstion
Solar water hsater
StorafInsulated doors
Yoodstove/Furnace A
Heatpump water heater

A

e e e Jee e
b R
e e I e e

o -
-
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