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The following information is provided in case questions arise concerning
this report:

General information about Energy Information Administration data om
energy consumption may be obtained from W. David Montgomery, Director,
Office of Energy Markets and End Use, (202-252-1617) and Lynda T.
Carlson, Director of the Energy End Use Division (202-252-1112). Direct
supervision of the report was provided by Nancy Leach, Acting Chief of
the Residential and Commercial Branch (202-252-1114),

The text of this report was prepared by Gerald Peabody (202-252-1123},
based on a final report submitted by the Responsa Analvsis Corporation.
The Response Analysis Corporatiom, Princeton, New Jersey, was the data
collection agent for the study. Questions concerning the Residential
Energy Consumption Survey can be answered by Wendel Thompson on
(202-252-1119), who was also the teschnical supervisor feor this scudy.
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INTRODUCTION

The Study in Brief

This report presents the findings of a systematic evaluation of the
energy savings resulting from the weatherization assistance program for
low~income households, The evaluation is dased on a narional sample of
single-family Homes (including mobile homes) selected from those which
participated ia the weatherization assistance program. The sample covers
the gamut of conditions under which the program has been administered dy
community action agencies in all parts of the United States.

This study is based on a total sample of 1,727 homes, which is
statistically representative of all the single~family Zomes receivin
low=-income weatherization services in calendar year 1981. The income
profile of families with weatherized homes is roughly the same as that
for all families with incomes below 125 percent of the poverty level in
1981. The gecgraphic distribution of the sample, however, is sctrikingly
different from the distribution of all U.S. low-income households. More
of the homes rhat were weatherized im 1981 were in the colder weather
zones, and fewer were in temperate and warm weather zomes. Partly
because of this climate difference, these homes consumed significantly
higher qudntities of energy for home heating, prior tc weatherization,
than the average for all low-income households.

The analysis of energy savings is based on comparisons of actual utility
and fuel dealer bills for electriciry, natural gas, fuel oil and
kerosene, and liguefied petroleum gas, for the year before weatherization
and thepyeat a!:ar. Statistical adjustments were made for differences in
weather conditions in the 2 years and for other factors to improve the
accuracy of the savings estimates.

Highlights of Findings

L. Weatherized households saved an average of 14 miilion Btu o3 energy
in theé 'yéar following weatherization. A range of average savings was
obtained by a number of different calculations. The range of sverage
savings per household are:

o 9.1 to 9.7 percent of total household energy conmsumption

o 10.4 to 10.9 percent of total household use of the main home
heating fuel

o 13.1 to 13.7 percent, as an upper bound of savings, of the main
‘home heating fuel used specifically for home heating purposes.

2. Energy savings of weatherized homes were related to the type and cost
of weatherization activicy. Households receiving the most extensive
weatherization services--insulation plus storm windows or
doors-~saved more than twice as much energv as weatherized homes that
were not iqsulatﬂd



3. The general pattern of post-weatherization energy savings is
duplicated in all malor subgroups of weatherized homes. Findings are
within a percentage point or two of the 10 to 1l percent range Zor
post-weatherization savings in use of main home heacing fuel for
homes grouped by

o main home heating fuel of the household
o weather zones

0 heated square feet

0 age of housenholder

0 race of householder.

4. aAnnual cost savings for the main home heating fuel, at 1981-1982
prices, average $71 per weatherized home. Average cost of
weatherization services (for materials only) was $400. Average
dollar savings varied roughly in proportion to the cast of the
weatherization services.

Cautions on Interpreting the Results

The energy savings obtained from a particular conservation improvement
can be precisely determined only by measuring energy consumption under
identical circumstances beforsa and after the improvement is made. This
condition is impossible to meet, however, because conditfions are always
changing. Weather and energy-use patterns, such as thermostat settings
and intensity of use of the home, are two of the factors that are likely
to change.

A second variable that adds to the difficulty of evaluating a2 particular
conservation change is that its effectiveness will depend upon the
characteristics of the specific house. The effectiveness of actic
insulation, for example, will depend upon the amount of heat lost through
the roof relative to other sources of heat loss.

A third complexity in evaluating the weatherization precgram is the wide
variation in the types of comservation improvements made and possibly in
the quality of "installation. The improvements were determined by the
house's characteristics and the policies of the local agency conducting
the weatherizatiom.

As a result, this study can only provide an estimate of the average
effactiveness of the program for a large sample of households. This
study does not provide a useful estimate of the savings obtained for a
particular house or from a particular improvement. The discussion of the
findings elaborates on this point.

A strength of this study is the large sample of weatherized homes
included in it. These homes cover the range of circumstances that effect
energy use. Consequently, the average savings estimated here can be
reliably attributed to the program. '



The next chapter of this report gives a general descripcion of the
procedures followed in ccnducting this studvy and of the characterisctics
of the households studied. The main findings of the report are discussed
in the third chaprer. The Appendices provide a ccmplate descripction of

the methodology followed in the study for cthe more technically inclired
reader. The appendices also include additional information on the study,
including detailed tables and the questionnaires used for the household

interview and those sent to the fuel suppliers.



METHODCOLOGY AND SAMPLE CHARACTERISTICS
Objective of the Study

The purpose of this study was to provide a systematic, objective
avaluacion of energy savings from the weatherization assistance program
for low=-income households.

Low-~income persons have been particularly hard hit by rising fuel prices.
Their homes are more likely to be poorly insulated, and they are least
likely to have the money necessary to make energy-counserving home
improvements., The weatherization assistance program is intended to
reduce the impact of higher fuel costs on low-income households and
generally to assist in the National energy conservaticn program.

It is estimated that 13 million households are eligible for assistance
under the program. Through 1983, approximately 1.4 millicn homes had
received some weatherization assistance through programs of the U.S.
Department of Energy (DOE) and its predecessor organizations.

DOE administers the program through six Operatioms (ffices, which review
grant applications and State plans, make grant awards, and monitor State
programs. The States generally allocate the funds among local
governments and organizatioms, particularly community action agencies, to
implement the program.

Sample Selection and Data Collection

Energy savings were evaluated by obtaining and analyzing actual bills for
household energy consumption for pre- and post-weatherization annual
periods., Research findings are based on a national sample of
single-family homes (including mobile homes) weatherized in calendar vear
1981.

This was not a demonstration project in which an avaluation was based on
homes weatherized under ideal conditions in one or a few closely
monitored settings. A sample of households was selected from the
mainstream of the program. The method of sampling provided assurance
that the gamut of conditions under which the program was carried out in
1981 was covered.

Probability sampling procedures were used in all stages of selection of
the national sample of households., The starting point was a set of 29
sample areas (counties or groups of counties) well dispersed throughout



the United States. Sample areas were composed of a total of 11l
cocunties, including oge or more ccuncies in each of I4 Staces and the
Districe of Columbia.”

In brief, the selection of specific households within sample areas
included the following steps:

o A camplete list of community agencies that administered the
low-income weatherizarion program in 1981, in sample counties,
was completed from contacts with State energy assistance
offices.

o Bach community agency was contacted by mail and telephone to
sbtain overall information on the total number of homes
weatherized in 1981.

o Systematic random sampling procedures wera used to select 2
sample of homes weatherized in 1981 from the records of each
agency. The agencies had no influence on the selection
procedure.

High levels of cooperation were obtained from State and community agency
officials at each step in the sampling process.

Interviews wers completed with a very high proportion of households
selected for the study. Altogether, 2,159 single-family homes wera
selected for inclusion in the data collectien phase of the study.
Interviews were completed with 1,727 households, which was 91.2 percent
of those aligible. Interviewers visited all of the 2,139 hcmes selected
to obtain personal interviews. Of che hemes visited, 70 were vacant and
196 others weras found' to be ineligible for inclusion in the study,
primarily because they were no longer occupied by the family who lived in
the home at the time of the weatherization activict

Thls study was conducted as an adjunet to the Residential Energy
Consumption Survey (RECS). RECS, which has been conducted since 1978, is
a comprehansive survey of energy use by a Nationally representative
sample of households. The sampling and interview procedures Zollowed in
RECS have been used in this study, with appropriate modifications to
allow for the special nature of the target population of weatherized
homes. The questionnaire used in RECS has also been used in this study,
again with modifications necessary due to the special requirements of
this study. More complete details about the sampling and interview
procedures are given in Appendix B. Further information about RECS and
findings from the latest available survey are given in Residential Energy
Consumpcion Survev: Consumotion and Expenditures, april 1981 Through
March 1982, Energy information Administration, DOE/EIA~0321, Sepcember
1983.
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The interviews were conducted in April and May 1983 and averaged abour 338
ninutes. The interviews included questions on structural features of the
house related to energy, such as insulation, doors, and windows; the
heating and cooling systems and the fuels used with these svstems;
household appliances; receipt of govermment assistance for the cost of
heating; and demographic dacta on household members.

Toward the end of the household interview, the respondent was asked for
the names, addresses, and telephone numbers of ucility companies and fuel
dealers that supplied the household. Respondents were a2lso asked to sign
a waiver authorizing data collection directly from companies for utility
bills and fuel deliveries for the three-year period from January 1980
through December 1982,

The fuel supplier survey involved collection of data from 574 companies.
The survey covered four fuels-—electricity, natural gas, fuel oil or
xerosene (considered to be a single fuel for purposes of this study), and
liquefied petroleum gas (LPG). In many cases more than cne dealer had
supplied fuel oil or kerosene or LPG to the household, and =ach of the
dealers was contacted.

Characteristics of Weatherized Homes

There are similarities and differences between the families in the étudy
and other low=-income families living in single-family homes in the United
States (Tables 1 and 2).

The similarities include:

o The income profile of families in weatherized homes is roughly
the same as that for all families with income below 125 percent
of the poverty level.

o Weatherized homes are about the same size as other low-income
homes, both in terms of number of heated square feet and number
of persoms in the household.

0 The families are about the same in racial composition.

The most striking difference between weatherized homes and all U.S.
low-income homes is in their distribution bv weather zones, Far more of
the weatherized homes are in the colder weather zones of the United
States, and fewer are in the temperate or warm zones (Figure 1).



Figures 1. Weather Zomne Differences between Weatherizad Homes
and All Low=-Income Homes in the U.3.
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Table 1. Comparisons of Weatherized Bomes and All Families Below 125
Percent of Poverty level Living in Single-Family Homes:
General Similarities

All Households
Below 125 Percent

of Poverty Level Weatherized
(1981 RECS) Households

Family Income#**

Less than $5,000 58 52

$5,000 - $§9,99¢% 36 36

$10,000 or higher 6 12
Heated Square Feet

Less than 1,000 44 42

1,000 - 1,599 35 32

1,600 or more 21 25
Number of Persons in Household

1 28 33

2 27 24

34 25 25

5 or more ’ 20 17
Race of Householder

White 77 72

Black 21 25

Other 2 3

Total 100 100

Source: 1981 RECS, Energy Information Administration for all households
below 125 percent of poverty level. Data collectad for this study shown
for weatherized households.

**1980 family income for all households below 125 percent of the poverty
level; 1981 family income for weatherized households.



Table 2. Comparisons of Percentage Distribuction of Weatherized Hemes and
1

All Families Below 125 Percent of che Poverty level Living in
Single=Family Homes bv Several Variables

All Households
Below 125 Percent

of Poverty Level Weatherized
(1981 RECS) Households

Weather zone

More than 7,000 heating

degree days 1l 33

4,000 - 5,499 21 19

Less than 4,000 52 21
Houses built

Before 1940 40 3

1940 - 1964 35 ‘ 29

1965 or later 25 18
Age of householder

Under 45 35 27

45 - 39 18 .8

60 or older 47 . 35
Scurces of income

Wages . 30 26

Social Security 47 58

Food Stamps 28 39

AFDC 11 13

SSI : 11 L7

Unemployment 6 7

Source: 1981 RECS, Energy Information Administration, for all
households below 125 percent of poverty level. Data collected for chis
study shown for weatherized households. )

This difference is associated at least in part with the weather-zome
difference between the two groups of houses. Another important
difference in that the average energy consumption of weatherized homes :in
the pre-weatherization annual period was 30 percent higher than the
average Zor all U.,S. low-income homes.



Other noteworthy differences include:

o Weatherized homes tend to be older (more were built before
1940).

o) Housenolders in weatherized homes are older {more are cver 60).

o Occupants of weatherized homes are less likelv to get at least

part of their income from wages or salaries, and more likely to
receive benefits from Social Security, food stamps, and other
Government assistance programs.

Another important comparison betwaeen the sample of weatherized hcmes
considered in this study and the universe of low-income households is
their consumption of energy. Since the weatherization program is focused
on energy used for home heating, consumption of the main heating fuel is
considered.

Table 3 shows total consumption of the main heating fuel for the
weatherized houses and for all households from the 1981 RECS with incomes
less than 125 percent of the poverty level that live in single-family
houses. The time periods for the consumption of the two groups are nct
the same. The 1981 RECS sample covers consumption for che period april
1981 through March 1982, The period of consumption for the weatherized
sample varies from household to household, covering a omne-year period
begining a month or so after the weatherization was completed. For most
weatherized households, the post-weatherization periods includes most of
the 1981-1982 winter that was also included in the 1981 RECS period.

The data in Table 3 indicate that weatherized households consumed an
average of 118.8 million Btu, which was 35.5 milliom Btu, or 40 percent,
more than 3ll households in single-family homes and with incomes below
125 percent of the poverty level. This higher consumption level is to be
axpected since more weatherized homes are located in colder weather
zones, For households in weather zones with 5,300 or more heating
degree~davs, consumption for the main heating fuel is similar for the two
groups.
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Table 3. Average Total Consumption of Main Heating Fuel per Housenoid
for Weatherized Homes and for All Households with Incomes
Under 125 Percent of the Povertv Level (Million 3tu)

Households Under
125 Percent Zoverty in

Weatherized Single-Family Homes
Households {1981 RECS)
Total ' 118.8 83.3
Weather Zone (HDD)
Under 3,300 2.0 85.2
5,300 or more 135.6 129.4

Source: 1981 RECS, Energy Iaformation Administration for all households
below 125 percent of poverty level. Data collected for this study shown
for weatherized households.
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WEATHERIZATION PROGRAM ENERGY SAVINGS
Analysis of Energy Savings

This study provides estimates of the energy savings obtained from the
Weatherization Assistance Program. The savings are estimatad frcom energy
consumption data for a one-year period ending shortly before the
weatherization was carried ocut and for a one-~year period starting just
after the weatherization was completed. The consumption data are based
on actual utility company bills and records of fuel deliveries to the
weatherized homes., Whenever possible, utility company records were
obtained for the three-year period from 1380 through 1982 for homes
weatherized some time in 1981,

To estimate the energy savings, adjustments must be made to the raw data
on fuel consumption obtained from the utility companies. These adjust-
ments are described in the following sections. First, the data must be

annualized to provide consumption figures for precise one~year periods
before and after the weatherization. Secondly, the data are adjusted to
corract for changes affecting consumption that occurred during the time

period of the study that are not related to weatherization. Third, not

all the households that were interviewed could be included in the final
analysis of energy savings for a variety of reasons. The third section

iscusses the criteria for selecting the different groups of households

that were used to make the final estimates of energy savings.

Annualization of Energy Consumption Records

The community agency records usually indicated the month in which the
«weatherization activity was completed, but not necessarily the exact span
of dates in which the work was carried out. Consequently, a set of rules
was established for coustructing equal length pre-~ and post- o
weatherization pericds of 1 year. Application of the annualization rules
created a buffer zone of about 3 months between the annual periods used
in the energy savings analysis. This buffer zone prevented any unusual
anergy consumption activity, just before, during or just after the
accemplished weatherization, from affecting the savings estimates.

The annualization rules followed are discussed fully in Appendix C.
Application of these rules give estimates of actual energy consumption
for pre- and post-weathevrization annual periods. Briefly, -the rules for
the different fuyels are che following.

For deliveries of fuel oill/kerosene and LPG, a specific set of 12 months
was defined for the pre-weatherized annual period and similarly for the
post-weatherization annual period. For electricity and natural gas
bills, the rules defined annual periods that weres usually in che range of
360 to 370 days. 4An additional adjustment was then made to the first and
final billing periocds for pre- and post-weatherization years, as
required, to standardize each of che annual periods to 365 days.



Adjustments to Account for Changes in Weather Condicions and Housenold
Composition

It is tempting, but naive, to calculate energy savings by comparing :the
actual consumption figures for the pre-~ and post-weatherization pericds.
This procedure provides meaningful estimates of the energy savings for a
one-year period to the weatherization ounlv if the pre- and

post-weatherization periods are idemtical except for the weatherization.

Changes in the weather, in energy use patterns (such as raising or
lowering the thermostat setting), in household compositionm, or in any
other factor affecting energy use will also coanrribute o differences in
consumption between the pre-~ and post-weatherization periods. The
changes due to the weatherization must be isolated from these other
changes to estimate the effect of the weatherization program.

In general, a household's energy use will change from vear o year for a
number of reasons related to changes in weather, stcck of appliances,
thermal integrity of the house and energy-related behavier. Some changes
will be relatively small, such as the increased consumption Irom the
purchases of a small electrical appliance, while others may be quite
large, such as an increase in consumption for space heating due to a
substantially colder winter. In general, it is difficule to determine
all the factors that contribute to an observed change in total energy
consumption and their relative importance.

For an individual weatherized home, therefore, weatherization will be one
of many factors contributing to changes in energy consumption. To
estimace the effect of the weatherization alove, it is necessary to
account for all the other changes. For a single household, it Is
difficult (and beyond the scope of this study) to isolate the
contribution of one factor, such as the weatherizaciod, to the change in
total energy consumption. However, by averaging over a large number of
households, many of the factors that lead to change will cancel out, and
it is possible to isolate the effect§ of changes that persist across all
households.

The approach followed in this study is to use average consumpticn Jor
large groups of households to estimate the average effact of
weatherization. For this estimare, it is first necessary %o adjusc Zor
all other factprs that lead to systematic changes in cousumpcion among
the households in the study. Any change that occurred to all households
will not, of course, be canceled out by averaging over the households, so
the change must be accounted for in the analysis.

In this study, there were two important changes that require adjustments.
Probably the most important is weather, because climace has such a large
influence on consumption for home heating. Heating Degree Days (HDD)
were, on average, 5 percent higher in the vear afzer weatherization than
in the year before. The second factor is household composition.
Households were slightly smaller, on the average, in the year after
weatherization than in the vear before.
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A pulri-variate statistical procedure has been used to account for the
changes in weather and household ccmposition. The procedure adiusts
sach household's comsumption in the pre-weatherization period to
correspond to conditicns in the post-weatherization pericd. This
adjusted consumption is the amount that would be predicted to be consumed
in the post-weatherization period without weatherizaticn under the
¢climate and household composition situation that occurred in the
post-weatherization period. The calculated savings for each household is
the difference between this predicted consumption and the actual
consumption in the post-weatherization period:

SAVINGS = PREDICTED CONSUMPTION - ACTUAL CONSUMPTION.

This formula is used to calculacte the energy savings Ifor the
weatherization program for the households in the study. Complete data
for estimating consumption were not available from all households
selected to be in the study. Before considering the findings from che
study, the selection of households used for the energy savings analvsis
ig discussed.

Households Used in the Energy Savings Analysis

There were a number of rsasons whv some households in the study could not
be used in the analysis. These reasons pertained chiefly to difficul-
ties in obtaining a complete and accurate record of the household's
consumption of its main heating fuel for the more-than-two-year period
that would permit an analysis of differences before and after the
accomplishment of weatherization. Specific data gollection and analysis
problems of this type included the following:

o The household used wood or cocal as its main heating fuel.
Experience indicated that records on consumption of these fuels
could not be obtained with sufficient precision to permit
analysis of quantities consumed before and afrter
weatherization.

o The household switched its main heating fuels scme time within
the period covered by the study,

LThe adjustment procedures are discussed in detail in Appendix C. The
approach 1is based on a multiple regression analvsis of end use
consumption of data from che RECS, as described in Residential Energy
Consumption Survev: Regression inalvsis of Energy Consumption 5v 3nd
Use, Energy Information Administration, DOE/EIA-Q431, October 1983.
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o Records for the housencld's single main heating fuel--
electricity, natural gas, fuel oil/kerosene or L2G--wers 2ot
available or not complete for the period relevant o the ernergy
savings analysis. This happened in some cases when the
household respondent did not sign a waiver that would have
permitted us to request cousumption records from fuel
suppliers. Frequently, fuel suppliers were unwilling or unable
to trace records back for the required period of time. The
latter reason usually applied to use of fuel oil/kerosene or
LPG rather than the use of elecrricity or natural gas.

In combination, reasons of the types above ruled ocut of the energy
savings analysis 638 (37 sercent) of the 1,727 homes for which personal
interviews had been completed (Figure 2). This established a base of
1,089 households for which main heacing fuel records were judged to oe
complete and which were included in at least some phases of the arnalysis
of energy savings data.

Within this base of 1,089 households, energy savings data were analyzed
in a varisty of ways. In one approach to the analysis, all of the 1,089
households wera included. In other approaches, one or both of the
following groups of households were dropped:

o Households for which complete energv consumption records could
not be obtained for fuels other than the main heating fuel.
For these households, energy savings could be estimaced IZor the
main heating fuel but not for total energy consumpticn.

a Households for which unusual factors related to energy

- consumption might either mask or exaggerats differences in fuel
use between the pre—- and post-weatherization amnual peried.
Households in this group include those who used a significant
quantiey of wood as a supplemental heating fuel, those Zor whom
some nounhousehold use of a fuel (2.g., for business or farm)
was included in their fuel bills, and those with changes in
their pattern of fuel use for hot water or air conditioning.

Taken in combination, these faczors affectad 343 of the 1,089 souseholds
in the toral base for the energy savings analvsis (the combination of
groups of households labeled B, C, and D in Table 4). To help judge zhe
way these factors might affect estimates of energy savings, Iour sets of
households were defined:

I. The maximum number of households (1,089) for which main heating
fuel estimates were available-=Groups A + B + C + D + E in
Tabla 3.

2. A maximum number of households (965) for which total emergy
consumption estimates were available-~Groups & + C - D in
Table 3.

3. A pipimum number of households (863) for which main heating
Zuel aszimates were available, excluding zhose with unusual
factors that might affect energy savings astimates--Groups
A+ B + C in Table 3.
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Figure 2.

Not included 1n energy
savings analysis: Use
wood or ¢oal as main
heating fuel, or complete
fuel bills for main
neating fuel could not
e optained

Zouseholds Included im Study:

{ncluded in ail parts
of analysis: All data
available, no unusual
factors identified that
might affect savings
estimates.

Total = 1,727

Jincluded in some parts of
analysis: Some data not
availaple, or ynusual facior
wnich mignt affect 2nergy
savings estimatas



Table 4. Factors Affecting Use of Householid EZnergzy Consumpcion Daca
in Energv Savings Analvsis
~ Complete Zata
Available for
Main Heating
All Housenolds Complete Cata Fuel, But Data
in Base for Available for Missing for at
Energy Savings Total Energy Least One Other
Analysis Consumption Fyel
Total 1,089 965 124
Yo unusual factors
relaced to energy A 3
consumption 840 746 94
One or more unusual
factors related to
energy consumption,
but none related to
consumption of C
nain heating fuel 23 23 e
One or more unusual
factors related to
consumption of main D E
heating fuel 226 196 30
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Main Findings on Savings from Weacherizaticn

Tour sets of findings on :zhe savings from the weatherizarion program are
presented. The first is the average savings for all households. Savings
are expressed as a percenz of -"otal consumption, as a percent of
consumption of the fuel used for space heating and as a percent of total
space heating consumption. (The latter figure is the most significant
since weatherization only affects space heating consumption.)

Second, the savings associated with different types of weatherizatiom
activities are examined., Then, the savings from weatherizacion for
different subgroups of the populaction are considered. Finally, an
estimate of the annual cost savings for the first year after che
weatherization 1s completes 13 presented. This sectiocn of rhe report is
zoncluded with an examination of the distribution of weatherization
savings among individual households. The findings are discussed in
greater detail in the Appendices.

Average Savings Due to Weatherization

Weatherized households saved an average of 14 millicnm 3tu of emergv in
the year following weatherizacion. Savings are in the range of 10 to Ll
percent of use of the main home heating fuel. Average annual energy
savings are presented in three ways in Figure 3.

o Weatherized households saved 9.1 to 9.7 percent of total
household energy consumption.
These figures were based on utility and fuel supplier
bills fer all household uses of electricity, natural gas,
fuel oil/kerosene, and LPG--depending, of course, on which
of these fuels were used by che household. Wood or coal,
‘when used as a supplemental heating fuel 5v the household,
were not included in the base for these savings estimates.

o Weatherized households saved 10.4 to 10.9 percent of total
housenold use of the main home aeating ZIuel.
Uses of che fuel other than for home heating were usually
included in the household bills used to calculate cthese
savings estimates; for example, when natural gas was used
as the household's main heating fuel, it was often used
for hot water and cooking.

o Weatherized households saved 3.1 zo 13.7 percent, as an
upper bound, of savings of the main home heating fuel
specifically for home heating nurposes.

Calculations of these figures differed from those for the
figures above in an important way. Percentage savings for
total household consumption and for total use of the main
home heating fuel were based om total bills for fuels used
by the household (all bills, and the bill for the main
home heating fuel, respectively). Calculation of fuel

18



savings specifically Ior home heating purposes wer

2
TL3TL
atis

necessarily based on a different procedure., & st cal
model was used to estimate fractions of esch fuel used for
specific purposes--home heating, air conditioning (wheg

used by the household), hot water, and other purposes.’

When applied in the calculation of fuel savings
percentages, the calculations assumed that total savings
of the home heating fuel were accounted for specifically
by reduced use of the fuel for home heating purposes. The
savings range of 13.1 to 13.7 percent must therefore be
interpreted as an upper bound of fuel savings specifically
for nome heating purposes.

el
Residenzial Energy Consumption Survev: Regression Analysis of EZnergv

AR S

Consumpeion by End Use, Energy Informarion Administration, DOE/EIA-0431,

Oczober 1983.

See appendix C for a discussion of cthe procedures that

were followed to make the estimates of savings Zor home heating.



Percentages within each bar of Figurs 3 show the range of results for
four groups of nousenolds, defined in terms of completeness of fuel
consumption data and other characteristics that aight affect pre- and
jost-weatherization compariscns. The narrow range of percentages (for
example, 10.4 to 10.9 percent savings of home heating fuel) demonstrates

the relative stability of overall results among sets of households
defined in different ways.

Results of one set of calculations are displaved in more detail in Table
5, based oum all households for which estimates of total znergy
consumption (electricity, natural gas, fuel oil/kervgene and LPG) were
available for both the pre- and post-weatherization annual periods.

Figure 3. Average Percentage of Energy Savings
in Year Following Weatherization

Energy
Savings
Percentage

108 ecccccaacancaanaat

Taotal housancia Consumption of Consumption

consumption f main neme heate specifically
slectricity, ing fual for nome neat-
natural gas, ing purposes
fuel 011/ {upper dound)
kerosens,

and LPG

Jote on sampling error

The standard error of the perceant savings figures shown in Figure 3 and
Table 4 is approximately one percentage point. This means that the
chances are 2 in 3 that the possible range of error due to sampling alone
is no greater than one percentage point, plus or minus, around the
percent savings figures cbserved for this sample of households. The

chances are remote, about 1 in 20, that the sampling arror is greater
than two percentage points.

20



Table 5. Estimated Average Energy Consumption and Savings per Household
for Year After Weatherization

Toral for Use of Main
Total Energy Housenold's Main Heating fuel
Consumntion Beating Fuel for Space Heat
Predicted consumption,
year after
weatherization
(milliom Bru) 1532.4 132.6 105.3
Actual comsumption,
year after
weatherization
(million Btu) 138.4 118.8 91.6
Average Savings
(million Btu) 13.9 13.8 13.8
Percent savings 9.1 10.4 3.1

Unless otherwise noted, all remaining findings in this section w
on the sample of 1,965 households for which escimates of goral =
consumption were available for both pre~ and post-weatherization annual
periods.,

Savings Relative to Weztherization Cost
Znergy savings of weatherized households are related to the tvpe and cost

of weatherization activicv. Households that were insulatad and in which
storn windows or doors were installed saved most.

Community agencies generally reported multiple types of weatherization
services to homes included in the study. The most frequent types of
activity were weatherstripping or caulking (about 9 homes out of 10) and
attie, wall, or floor insulation (about 8 homes our of 10). lJust over
half of the homes received storm windows or storm doors,

Percent
of Homes
Weatherstripping or caulking 91
Attic, wall, or floor insulacion 81
Storm windows or doors 33
Other services (insulacion of
het wataer heaters, repairs, ecc.) 6%
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There were marked differences in post-weatherization energv savings for
nouseholds who received different tvpes of weatherization activiecy. As
shown in Table 6, homes that were insulated in the weatherization program
saved substantially more energy in the post-weatherizaticn annual period
than did homes that wers not insulated. For homes that were insulated
and in which storm doors or windows were installed, the energy savings
were meore than double the energy savings of homes that were not
insulated. These significant differences in energy savings were observed
in absolute number of Btu saved and in the percent savings.

A similar, although less dramatic, difference in anergy savings was
observed for homes differing in the cost of weatherization activity.
Homes that received higher-cost weatherization services started at a
higher pre-weatherization level of fuel consumption and experienced more
anergy savings, both in terms of the absolute number of 3tu saved and in
their percentage savings.

In terms of, the actual numger of Btu saved, in homes for which the cost
of weatherization materials™ was $400 or more, almost twice as many Betu
were saved as in homes for which the cost of materials was less than
$400. The difference for percentage of savings is smaller because the
actual amount of energy used by homes receiving higher-cost
weatherization activity started at a higher level.

3Mos: agencies reported costs for materials only because labor costs had
not been calculated separately for each nome. These findings excluded
homes for which cost Iigures were reportad for the tocal of both
materials and labor.
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Table 6. GZnergy Savings Related to Type and Cost of Weatherization

Serrices
Tvoe of Weatherization Activity
Insulation Insulation
Plus Storm Yo Storm
Windows orv Windows or Na Yot
- Doors Doors Insulation Availabie
Number of homes 402 3935 153 13

Predicted
consumption, year
afser weatherization
(million Btu) 146,64 121.5 126.3 Ya

Aczual consumptionm,

year after

weatherization

(nilliom Bru) 128.8 108.7 119.1 NA

Average savings
(milliom Btu) 17.8 12.8 7.2 VA

Percent savings 12.2 10.5 5.7 RFY

Cost of Weatherizarcion (Materials Onlv)

Not

Under $400 5400 or More Available
Numper of homes 320 468 177
Predicted
consumption, year
after weatherizacion
(million Btu) 110.56 134.9 NA
Actual consumption,
year after
weatherization
(milliom Btu) 101.1 119.1 Na
Average savings
(million Beu) 9.5 15.9 NEY
Percent savings 8.6 11.7 A

aFigu:es are the actual number of homes in the sample on which the
findings were based, Information needed to decermine placement in
columns of table was unknown for scme households. TFTor those households
10 data are given (NA),
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Weatherization Savings by Population Subgroups

The general pattern of post-weatherization energy savings are duplicated

in all maior subgrouvs of weatherized homes. Dataz summarized in Table

=

show savings in the main heating fuel for weatherized homes grouped by

Q

Q

Q

Q

Q

the main home heating fuel used by the housshold
major weather zones
heated squars faet
age of householder

race of householder.

In each case, findings were within a percentage point or zwo of cthe 10 to
11 percent range for post-weatherization savings in the use of the main
heating fuel for all weatherized homes.



Table 7. Average Inergy Consumption and Savings per Household oI the
Main Heating fuel for the Maior Subgrcups cf Housenolds

Main Home Heating Fuel

Natural Fuel 01il/ N
Gas Lerosene L2G Ilectricicy

Number of homes 568 183 71 43
Predicted average
consumntion, vear
after weatherization
(million Bku) 130.2 113.¢9 8C.8 51.0
Actual average
consumption, year
after weatherization
(million Btu) 1346.2 102.9% 72.8 5%.8
Average savings
{million 3tu) 16.0 11.0 8.2 5.2
Percent savings 10.7 9.7 10.2 8.5

Heated Square Feet

Yot

Under 1,000 1,000 or More Available
Number of homes 324 4 599 42
Predicted average
consumption, year
afrer weatherization
(million Bcu) 106.6 148.1 NA
Actual average
consumption, year
after weatherizacion
(million Btu) 92.3 133.1 NA
Average savings
(million Btu) 12.2 15.0 A
Percent savings 11.7 10.2 NA

a R - . , . .
The conversion of kwh of electricity to Btu did not include 3tu used in

the production of electricity; a conversion factor of 3,412 3tu/kwh was
used.

25



Table 7. Average Energy Comsumption and Savings per Household of the
Main Heating Fuel for the Major Subgroups of Households

(Continued)
Weather Zones
Cold Zomes (5,500 Temperate Zones
or More Heating (Fewer than 5,500
: Degree Days) Heating Degree Davs
Number of homes 616 349
Predicted average
consumption, year
after weatherization
(million Btu) 150.4 104.4
Actual average
consumption, year
afrer weatherization
(million Brtu) 135.6 92.0
Average savings
(million Btu) 14.8 12.4

Percent savings 9.8 11.9

Age of Housenolder

Jot

Under 65 65 and Ovar available
Yumber of nomes 477 485 3
Predicted average
consumption, year
after weatherization
(milliom Btu) 147.3 11%.6 NA
Actual average
consumption, year
after weatherization
(million Btu) 133.3 105.7 NA
Average savings
(million Btu) 14.1 13.9 YA
Percent savings 9.5 1l.6 VA




Table 7. Average Energy Savings per Bousehold for Major Subgroups of
Zousehclds (Centinued)

Race of Householder

Vot

White Black Available
Number of homes 698 248 19
Predicted average
consumption, year
after weatherization
(million Btu) 121.6 170.3 NA
Actual average
consumption, year
after weatherization
{(million Btu) 109.0 131.2 VA
Average savings
(milliom Betu) 12.6 19.2 va

Percent Savings 10.4 11.2 NA

Energy Cost Savings from Weatherization

Annual cost savings for the main home heating fuel at 1981-1982 prices
averaged 371 per weatherized ftome. Weatherized aouseholds paid an
average of $643 for their main hcme heating fuel in the year following
weatherization (including all or most of the winter of 1981-1982). Th:is
was $71 less than the predicted average of $§714 1if no weatherization
activity had taken place. The figures in Table 8 for percentage of cost
saved are close to those shown earlier for percantages of 3tu saved for
each of the four main hearing fuels.

Whnen related to the cost of weatherization materials, dollar savings vary
in rough proportion to costs (Table 9). Homes Zor which sSosts were 35400
or higher for materials ounly (average cost for this group is S510) saved
an average of $88 in the year after weatherization. Homes for which
costs were under $400 (average cost for this group was $220) saved an
average of 846 in the vear after weatherization.
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Table 3. Average Cost Savings per Household for the Main Home Heating
Tuel of Weatherized Hcuseholds

¥ain Home Heating Fuiel

All Natural Fuel Cil/

Hemes Gas Kerosene LPG Electricicy
Number of homes® 959 666 182 71 40
Predicted average
consumption, year
after weatherization $714 $631 51,010 $636 $354
Actual average
consumption, year
after weatherization 3643 $568 5 912 §33¢ $781
Average savings § 71 $ 63 $ 98 § 7L $ 73
(milliom Btu)
Percent savings 9.9 10.0 9.7 10.8 8.5

4The number of homes represented in this table is slightly smaller than
in Table 6 because energy price data were not available for six
households.

Table 9. Average Cost Savings per Household for the Main Home Heating
Fuel Related %o the Costs of Weatherization Services

Cost of Weatherization (Matarials Only)

Yot
Under $400 S$400 or Mors Available

Number of homes 317 466 182
Predicted cost, year

after weatherization 5627 $760 NA
Actual Cost, year

aftar weatherization $581 $673 Na
Average savings $ 46 $ 88 NA

Percent Savings 7.3 11.6 NA




Distribution of Comsumption Changes per Housahold

The main findings presented in the preceeding section were astimates of
savings due co weatherization based on the average consumpticn changes
for groups of households. Individual households had consumpcion changes

that varied around the average. The distribution of changes in
consumption per household of the main heating fuel is showm in Figure 4.

About 77 percent of weatherized homes used less of their main home
heating fuel in the post-weatherization annual period than thev did in
the pre-weatgerization period after adjusting for weather and household
ccmposition. The remaining 23 percent of households used movs of their
main heating fuel. $lightly more than half of weatherized hcmes (33.3
percent) experienced savings in the range between 0 and 20 percent.
There were, as noted above, wany reasous apart from weatherizatiom for
variation iz cousumption from one year to the next, even aiter
adiustments had been made for weather differences aﬁA differences in
household composition. Some households mav have changed the pattern of
use of their home heating fuel between the pre~ and post-weatherization
neriods. Indicated increases in fuel use mavy raflect higher thermostat
settings for additiomal comfort or other changes in the way the home was
used even by the same number of people.

Measurement problems related to fuel consumpcion or weather patterns nay
also affect the findings for individual homes. Scme fuel bills were
based on estimated rather than actual cousumption.  If the estimates
occurred at the beginning or end of an annual period, some fuel
consumption may have been inappropriately assigned to an annual pericd in
which it did not cccur. The overall weather pattern for an area which
included many weatherized homes may not have exaczly fit the specific
conditions that prevailed for some individual homes. Measurement errors
may affect savings estimates for individual homes by a number of
percentage poines but would be expected to have no more than a trivial
affect on overall averages. For those reasons, consumption changes for
individual homes were not as useful as overall averages for estimating
the effectiveness of the weatherization program.

3 . .
These findings were based on homes using natural gas or electricity as

their main space heating fuel. In gemeral, consumption of those fuels
was established for specific calendar periods between meter readings.
Findings for fuel oil/kerosene and LPG included a higher proporticn of
extreme variations from year to year because delivery records did not
exactly match the period during which the fuels were consumed.

"Estimated consumption’ in this comtext rafers to estimatas made by

utility companies for billing purposes when acrual meter readings were
aot available,
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APPENDIX A
Supplemental Tables
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Table Al. Reasons for DJropping Households from Porticns of Energy
Savings Analysis

Housenolds in Studv Sample

Jumber Jarcent
Total Households in Sample 1,727 100.0
Households dropped from all parts
of analysis 638 36.9
Did not live in home for at least a
12 months prior to weatherization 49 2.8
Wood or ccal is main heating Zuel 201 11.7
Changed main heating fuel during
neriod covered by study 54 3.1
Incomplete or missing consumption
data for main heating fuel 336 19.3
Total number of households for which
main heating fuel consumption estimates
were available (groups A « B + C + D +
E ia Table 4, page 15) 1,089 63.1
Households with missing or incomplete
data for one ore more fuels other
than wain heating fuel {groups B + E
in Table 4, page 16) 124 7.2
Households with data availlable for
total enmergy cousumption; one or
more unusual factors related to
energy cousumption (groups C + D
in Table 4, page 16) 219 12,7
Data not available for amnual
period as normally defined for
year before ang/or afrer
weatherization 61 3.5
Household used one or nore
cords of wood as supplilemental
heating fuel in year pricr to
interview 49 2.8



Table Al., Reasons for Dropping Households from Porticas of EZnergy
Savings Amalvsis (Ccntinued)

douseholds in Studv $

Jumber e

Changes in air conditioning and/
or in hot water fuel during
period covered by study 530 2.9

Some household fuel bills

include nonnousehold uses

of energy (farm, business, or

nonhousehold recreational

uses) 10 0.

o

Changes in heated or total
square feet during period

covered by study 0.3

-
(99

Incomplete or missing square
feet measursments 36

(el
2
b

Number of households in all parts
of energy savings analysis (group
A in Table 4, page 16) 746

o~
[O%)
-

(3]

umber of households to which reasons applv are amutually exclusive;
i.e., a household dropped for a reason listed closer to the top of the
table is not duplicated in che count for a reason lisced lacer in :che
table.

See technical discussion in Appendix C.
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Table A2.

Energy Consumption and Savings Estimates Zor Household

Groups Defined bv Factors Affecting Epergzy Consumption

Data

Total Energy
Consumption

Total for
Housahoids’
Main Heat-
ing Fuel

Use of
Main
Heating
Fuel for
Space
Heat

Maximum number of households

(1,0€9) for which main heac-

ing fuel estimates were
available-~Groups A + B +
C + D in Table 4, page i6.

Predicted comsumption,
vear after weatherization
(million B3tu)

Actual consumption, vear
after weatherization
{million 3tu)

Average savings
(million Btu)

133.1

118.7

H
=~
(IR

91.5

14.3

Percent savings

10.8

Maxinum aumber of housenolds
(965) for which total emexgy
censumption astimates wera
available~=Groups a + { in
Table 4.

Predicted consumpction,
vaar after weatherization
(million Btu)

Actual consumption, vear
afcer weatherization
(million Btu)

Average savings
(million Btu)

152.4

138.4

[
(98]
@

(Yo ]

132.8

118.8

105.5

91.6

Percent savings

9.1

3.1

[¥8)
i



Table A2. Energy Cousumpticn and Savings Estimates for Household
Groups Defined by Factors aifscting Energy Consumpcion

Data (Continued)

Total Energy
Consuymption

Total
Households'
Main Heat-
ing Fuel

for

Use of
Main
Heating
Fuel for
Space
Heat

Minimum number of households

(863) for which main heating
fuel estimates were available,

excluyding those with unusual
factors that might affect
anergy savings
estimates--Groups A + 3 in
Table 4.

Predicted cousumption,
vear after weatherizacion
(million Btu)

Actual consumption, vear
after weatherization
(million Btu)

Average savings
(million 3tu)

Percent savings

9.1

pt
(V8]
-

Minimum number of households
(746) for which total energy
consumption estimates were
available, excluding thosae
with unusual factors thac
might affect energy savings
estimates~-=~Group & only

in Table 4.

Predicted comsumption,
vear after weatherizarion
(million Bru)

Actual consumption, year
after weatherization
(milliom Btu)

Average savings
(million Bry)

149.4

135.0

[
(9%
o]
.

(9%

—
;-.-.a
o
[

14,

™2

103.4

Percent savings



Table A3. Percent of Households by Percentage of Main Heating Fuel Saved
in Individual Bomes During Post-Weatherizavion Period, by

Main Heating Fuel

Fuel Savings

Natural Gas

Fuel 0il/Xerosene

Percentage or Eleccricity or L2G
Number in sample (711) {256)
Below -20.0 3.2 13.2
-20.0 to -10.1 3.8 8.7
-10.0 to - 0.1 16.2 13.9
0.0 to 9.9 27.2 7.8
10.0 to 19.9 26.6 9.2
20.0 to 29.9 15.4 1n.l
30.0 to 39.9 5.0 ]
40.0 or above 1.6 1l.3
Total 100.0 QC.0

Note: MNatural gas and electricity are metered fuels; actual billing
periods were used to estimate savings in the post-weatherization annual
period. Fuel oil/kerosene aud LPG estimates are basad om the time
periods during which deliveries were made to households.
fuel actually consumed within an annual period may be different from the
amount of fuel delivered to the household during that periocd, depending
ogn the beginning and end of period inventories of fuel om hand.

L

The amount of



Sampling Zrror of Emergy Savings Estimates

An approximation of the sampiing error of cbserved savings in energy
consumption was computed for the percentage savings in consumpticn of
nain home heating fuel. The approximation was based on the sample of
households (n=965) for which estimates of teotal energy consumption were
available for both the pre~ and post-weatherization periods. Average
nercentage savings were computed for each Primary Sampling Unit (PSU) in
the national sample for which savings estimates were available for 30 or
nore households; PSU's with fewer chan 30 households were grouped into
weather zones as feollows:

Less than 4000 HDD
4000 - 3499 HDD
5500 - 7000 HDD

More than 7000 4YDD

Sixteen average savings figures wevre produced in this way: 12 for
individual PSU's and 4 for the remaining PSU's in the sample grouped by
weather zones. The minimum of 30 households established for computation
of the figure for an individual PSU was intended :o provide a reascnable
level of stability to the computations. The use of PSU's and 23U groups
for the computations reflects the actual cluster sampling design.
Systematic ramdom procadures were used to select households within each
PSU. The selected households in each PSU were the ulcimace clusters.

The 16 observations of percentage savings estimates for PSU's and ?7SU
grcups were distributed as follows:

Percéntage Savings of Number of PSU's
Main Home Heating Fuel or PSU Grouns

4.0 - 5.9 1

6.0 - 7.9 b

8.0 - 9.9 4

0.0 - 11.9 6

12.0 - 13.9 1

l4a.0 ~ 15.9 2

16.0 - 17.9 0

18.0 - 19.9
‘Total 16
Mean = 10.3 Standard Dewviation = 3.4
Computed in this way, the apprecximate standard ervor of the average

percent savings figure is 0.9 percentage points,
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DATA COLLECTION PROCEDURES

Selection of Sample Households

The universe for this study included, with some restrictions, single-
family homes (including mobile homes) in the United States for which work
under the low-income weatherization assistance program was ccmpleted
during calendar year 1981. The restrictions to this definition were:

o homes weatherized undaer the low cost/no cost provisions
of the program (weatherization costs under $350) were
excluded

o homes in Hawaii were excluded hecause available records
indicated that few, if any, homes had been weatherized
under the program

o homes were excluded from the universe if families cccupying
the housing unit at the time weatherization work was
completed had moved prior to data collection for this study
in April and May 1983.

Probability procedures were used at all stages of sample selecticn. The
starting point was a subset of 19 of the 131 PSU's used for the
Residential Energy Consumption Surveys (RECS) for 1980 through 1982. To
construct the RECS sample, the 3,141 counties and independent cities in
the 50 States and the District of Columbia were divided into 1,782 PSU's
on the basis of Standard Metropolitan Statistical Areas (SMSA), county
and independent city boundary lines, and population characteristics. The
?SU’'s were grouped into 131 strata for the RECS sample and one PSU was
selected from each stratum. To select the subser of 29 PSU's for this
study, the 131 PSU's were regrouped incto 25 master strata based primarily
cn geographic region and metropolitan or nonmetreopolitan status.
Probability procedures were then used to select two PSU's from each of
four nonmetropolitan master strata outside the South, and to select cne
?SU from each of the other 21 master strata. Diffsrancas in the numbers
of 2ST's selected from the 25 master strata were intended Zo raducs the
variation in weights that would be needed to produce overall natiomal
estimates for the low-income weatherization scudy.

o

In one of the original 29 PSU's selected for the study, the only agency
implementing the weatherization program during 1981 was unable to provide
names of participants. Because of the importance of representing each
stratum in the sample, a substitute PSU was drawn from the same master
stratum,

The 29 PSU's were the sample areas from which weatherized homes were
selected. Sample areas weres composed of 1ll counties, including one or
more counties in each of 24 States and the District of Columbia.
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Selecticn of specific homes within sample areas included zhe follewing
sceps.

o Starting in lace 1982, state energy assistance offices were
contacted to compile a complete list of communitv agencies
that administered the low-income weatherization program in

1981 in sample countiles.

o Each community agency was contacted by mail and telephone
to obtain overall information on the total =umber of
homes weatherized in 1981.

o Systematic random sampling procedures weras used o select
a sample of homes weatherized in 1981 from the records of
each agency. This selection procedure was encirely
controlled by the EIA contractor,

0f che total of 108 agencies contacted, 96 participated in czhe study by
providing access to their records. Information on weatherized households
obtained from these agencies included, when available, zhe names,
addresses, and telephone numbers of residents, types of living quarters
(single~ or multiple-family), cost of weatherizatijon services, whether
costs covered materials only or also included labor, the zvpes of
weatherization improvements to the home, and datag of the weatherization
work.

Agencies that were unable or unwilling to provide access to their records
were generally those who weatherized very few homes in 1981 and in some
cases were no longer in existence, Fewer than 5 percent of all homes
weatherized in 181 were accounted for by these nonparticipating agencies.

Procedures for cthe selection of specific households from agency records
wera designed to place comcrol of this step in the hands of the research
staff carrying out the scudy. Two procedures wera used for the seleccion
of records from agency files:

o 51 agencies, generally those with fewer than 130 homes
weatherized in 1981, were asked to provide information
on all homes weatherized during that year

o 45 agencies were visited and a systematic random sample of
weatherized homes were selected from the agency files,
This group included 39 agencies who had weatherdized 150 or
more homes in 1981, plus 6 others who requested assistance
in compiling information on weatherized homes from their
racords,

Approximataly 4,500 homes were included in this first selsction from
agency records, An additcional systematic random sampling step reduced
the sample to approximately 3,000 homes for which talephone screening
contacts were then atrvempted to check addresses provided by agencies and
to determine whether weatherized units were still occupied by families
living in the units at the time the weatherizatrion werk was compleced.



A final sampling step raduced the number of housing units seleczed for
oersonal contact to 2,139. Homes that could not be contactad by
telephone were retained in che sample but were sampled at a lower race
than homes that had been screened bv telephone.

Household data collection

The 2,139 homes selected in the final sampling step were visited by
interviewers during April and May 1983, Interviewers found that 78 units
were either no longer used for dwelling purposes, or were not habitable,
or were not single~family dwellings. Of the 2,081 remaining housing
units, 70 were ineligible due to vacancy and 118 were ineligible because
they were no longer occupied bv the family who lived in the home at tche
time of weatherization. Personal interviews were completed during April
and May 1983 at 1,727 of the 1,893 eligible units, for a response rate of
91.2 percent.

The Interviewers

A rotal of 102 interviewers completed ome or more personal interviews for
this study. Each interviewer conducted an average of 17 interviews. The
most interviews completed by one interviewer was da,

Somewhat over half (37) of the interviewers had worked om earlier RECS
assignments. Those who had not worked on RECS assignments were trained
in one-day regional meetings or, in a few cases, were trained
individually by an experienced interviewer or supervisor.

The Intarview

The average personal interview lasted 538 minutes with 85 percenc of the
interviews lasting between 35 and 80 minutes. The interview wizh the
nouseholder (or his or her spouse) covered structural features of :the
Qouse related to energy, such as insulation, doors, and windows; the
heating and cooling systems and the fuels used in these svstems; uss of
wood; energy conservation efforts; household appliances; receipe of
government assistance for the cost of heatings; and demographic data on
household members.

At the end of the interview, respondents were asked zo sign a waiver
authorizing the contractor to obtain records of energy consumption from
the housing unit’'s energy supplier(s). At this time, the interviaswer
also measured the dimensions of the housing unit, using a retracrcable
50~foct metal tape measure, and recorded the dimensions on a rough-drawn
diagram of che floor plam.



Weighting Procedures

Weights were used in developing estimates from the survev data. The
weight for sach sample household reflects the probability of selection of
that household and an additiocnal adjustment te help correct for poctencial
biases arising from the failure to contact all survev units.

The procedure included calculation of a basic assignment weight as
follows for each sample household:

BASIC ASSIGNMENT WEIGHT = PSUWT * NFIRST * NSECOND * STHIRD

Total 1978 nopulation in stratum group
Total 1978 population in PSU

PSUWT =

is the inverse of the probability with which a sample P35U was chosen.

NFIRST is the inverse of the probability of selaction in step 1
(selection of households from agency lists)

NSECOND is the inverse of the probability of selecziom fn step 2
{selection in central office for ianclusion in telephone screening phase)

STHIRD is the inverse of the probability of selection in step 3
(selection after phone screening for field interviewer comtact)

A aonresponse weight was computed for households in =2ach PSU, separately
for those households for which telephone screening contacts were
successfully completed and for those housnolds for which telephone
screening contacts were not completed.

Number of eligible households in assigned PSU for field
contact

"R WEIGHT = Number of completed interviews in PSU

The final weight for each household was equal to

BASIC ASSIGNMENT WEIGHT * NCNRESPONSE WEIGET
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Fuel Supplier Survey

The overall obiective of the fuel supplier survev was to provide data ou
which to estimate the pre- and post-weatherization Iuel consumption and
expenditures of the weatherized households. Four utilicy fuels were
covered in the survey--electricizy, natural gas, fuel oil, and L?G.* For
each of the fuels, the goal was to obtain complete consumption records
for the three-vear period January L, 1980, through December 31, 1982,

Toward the end of the household interview, each household reported for
each use of the fuel, whether or not the fuel was paid for bv the
household, included in the rent, or paid another way. For those
households that paid directly, the respondent was asked for the names,
addresses and telephone numbers of the fuel companies supplving :zhe
household; these respondents were also asked to sign a waiver,
authorizing consumption data to be collected from the suppliers.
Altogether rhe fuel supplier survey Iacluded initial ccmtact attesmpts
with 374 companies. The number of couwpanies in the survey supplying each
fuel and the total anumber of households supplied are shown iIn Table Bl.

Table 3l. Companies 1ln Fuel Supplier Survey and Number of Housenolds

Supplied
Number of Number of Survev
Fuel Supplier Companies Households Suvnlied
Electricity . . . . « . . . 97 1,647
NMatural Gas . . . .+ « « « . 56 989
Fuel 0il or Kerosene. . . . 328 485
LPG . ¢ v v v e e e o e e 132 337

%The total number of companies in the survey was 3
that supplied both elacrricicy znd natural gas; 1 =
gas and LPG; and 20 that supplied fuel oil and L2G.

These figures represent the aumber of households that signed an
authorization form and that paid directly to the utilicy companv for all
uses of the fuel. Excluded are % fuel oil households and & L?G
nouseholds supplied by unknown companies.

*Households using LPG for outdcor cooking grills only were not included
in the LPG data collection; LPG used by thess households is excluded Zrom
consumption and expendicures estimates.



Data collecrion for the fuel supplier survey began in MYay 1983 and
continued through august 1983. Procedures for electricity and natural
gas companies included at least the following steps:

0 An initial lecter from the Administrator of the Znergy
Information Administration, addressed to the president or
other official in the company outlining the general natural
of the request for participation. The letter also announced
that a telephone contact would be made to determine the name
of the person to whose attention the survey materials should
be sent. Enclosures in the lerter included a printed statement
entitled "About the Survey of Households Receiving Low-Income
Weatherization Assistance,"” specimen copies of w2porting and
authorization forms, and a postage-paid postcard with a check-
list of available publications and data tapes.

¢ The telephone contact referred to in the initial Lletter.

o The mailing of survey materials to the person named as contact
person.

o A follow-up telephone contact a few days later £o answer
questions or discuss survey procedures as necessary.

¢ Completed forms or copies of records returned by wmail.

o A letter from the EIA thanking the company for izs effore.

The personal contacts established at an early point largely precluded
nailings of materials to an inappropriate person and the delays cthat
might develop from such mailings.

Procedures for fuel o0il or kerosene and LPG dealers were the same as for
electric and natural gas companies up through and including the mailing
of survey materials to the company person named as the contact. Those
companies, however, often nad ouly one or two households for which
information was to be supplied, and data collecticn was generally
completed by telephone. an earlier pretest of the procedure had
indicated a somewhat greater likelihood that companies would respound by
telephone rather than as a result of a request fo cowmplece and return the
forms by mail. Companies that chose to return the forms by mail,
howevar, were not discouraged from deing so. After the company recurned
the information, addicional contact with companies and households was
sometimes required to idencify the correct record in cthe company files.

Znergy Consumption Records
The fuel supplier survev was conducted for households that paid their owm

fuel bills directlv to the supplier and authorized access to their
records. Households lacking consumption reccrds because they did not pay



Hills direczly to suppliers are fewer than 2 percent of survey households
for each of the four fuels (see Table B2). Between 3 and 5 percent of
the housenolds for the four fuels did not sign authorization forms
(access to records denied).

Table B2 shows that complete and usable records were much more oiten
received for electricity and natural gas consumption than for use of fuel
0il or kerosene and LPG. Some dealers supply fuel oil, kerosene, and L2G
on a cash-and-carry basis and simply do not keep records of individual
purchases by households, or do so only for a limited period of time.
Also, households may change their source of supply for fuel oil,
kerosene, and LPG, leading to additional difficulties in reconstructing a
record spanning the more than 2 years required for the comparison of pre-
and post-weatherization fuel consumption. In some inscances, companies
who formerly supplied fuel oil, %kercsane, or LPC 2 survey hcuseholds
were no longer in business at the time of data collection for this study.

Tor electricity and natural gas, the most Irequent reascn Ior unusable
records was that companies were not able to retrieve information for
individual households for the full period needed to compare pre~ and
post-weatherization fuel consumption. Among the records raceived from
electric and natural gas utility companies and classified as unusable,
more than two-thirds were complete for the post-weacherization annual
period but not for the year before weatherization.

&~
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Table B2. Fnergy Consumption Records and Missing lata for Survey
Households Using Electricicy, Matural Gas, Fuel 0il or

Xarosene, or LPC (Percentage of Housenolds Using che Fuel)

Natural Fuel 041
Survev Households Electricity Gas or Xarosene L2G
Total Households
Using the Fuel ........ ceeoas 100.0 100.0 ee.o 100.0
(Sample Number) .....cc:ec00.(1,725) (L,03L) {(514) (367)
Usable Records Recgived
From Fuel Supplier ......... 86.7 80.0 49,2 59.9
Unusable Records Reczived
from Fuel Supplier ..... v oae 7.5 14,4 26.3 21.3
HZousehold Pays Directly to
Supplier~~No Records
Available for the
Household ..vivincnse ceaseans 4,5 4.2 3.3 15.9
Household Not Identified
in Company Records ....... . 1.3 1.6 L7 10.4
Company Refused to
Participate ...cvvvevcuovion * * 1.i 0.3
Company Unknowm or Yot
LoCatad v ivioennoracnsen * * 1.2 1.6
Authorization Form Vot
Signed ..... G eteeascsientan 3.2 2.6 3.3 4.6
Fuel Used Included 1in Rant
or Paid in Other Way~ ....... 1.3 1.4 2 1.9

3Records were comsiderad usable if they covered a full rear segment in
both the pre- and post-weatherization annual periods.
Includes houssholds with mixed payment methods: one or =more uses of a
specified fuel paid dirsctly to a supplier, and other uses included in

rent or paid ia other way.

*Represents or rounds Lo zZero.



APPENDIX C

Procedurss for Data Adiuscment
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ESTIMATE OF ANNUAL CONSUMPTION FOR THE YEAR 3EFCRE
AND THE YEAR AFTER WEATHERIZATION

The zonth during which weacherization was completed was xnown for
virtually all housing units in the sample (1717 of 1727 or 99.4 percent).
Any comparison of preand post-weatherization fuel consumption that
attempts to estimate savings should try to avoid contamination of the
estimated before/afrer change by excluding consumption data for a time
interval that immediately surrounds the date of weatherization. By
"backing off" in both directions from the month of weactherization o
construct the before and after consumption estimates two difficulties are
avoided:

9 uncertainty as to the exact period of weatherization
activicy
0 vossible unusual consumption activity just belore,

during, or just after the accomplished weactherization.

Cn the other hand, the above objective must be balanced against the
difficulty of obtaining actual billing information for a long time span.
By "backing off" too much, the billing data simply mav not exist for the
construction of annualized estimates.

The strategy decided upon for this amalysis established a :hrsze-month
buffer zonme centered on the month in which weatherization was completed
by backing off one month before and one after. For example, if the
weatherization month was Jure 1981, the period of May through July 1981
was regarded as a buffer zone. Pre-weatherization consumption was then
astimated from billing data for the period May 1, 1980 o aApril 30, 1981,
and post-weatherization consumption from data for the period August 1,
1981 co July 31, 1982. It is cbvious that exact billing data for these
two annual periods were typically unavailable.

The following paragraphs outline the specific rules used to approximate
before and after annualized consumption, while observing the three-month
buffer zone centered on the weatherization month insofar as possible.

1f billing data were deficient to the extent that an approximace "before”
annualized coosumption over a time interval that respectcs the three-month
buffer was impossible, an approximation over the time interval April 1,
1980 to March 31, 1981, was attempted. Similarly for an "afzer”
consumption an approximation was attempted with April 1, (981 to March
31, 1982, as the subscitute time interval. These alternative standard
year intervals were chosen because they reflected the survey periods for
RECS.

Data from the coutinuing national RECS survey are used throughout this
analysis. Thev establish baseline statistics; they furnish models that
allow adjustment of the weatherized sample measurements to altered
conditicns of weather, household demograpnics, and housing unit
characteristics; and they are used in various wavs as comparison Zata
from a pseudo control group. For each RECS survevy, annualized fuel



consumption is always reported and sstimated Zor the "standard vear
April | to March 31: RECS! data is for April [, 1980 2o March 3
and RECS2 data is for April 1, 1981 to March 31, 1982.

Since the median month of weatherization completed is May 16 to June 13,
the typical three-month buffer zone mentioned above is aApril 15 to July
15, so that the rypical "before" and "after” annual periods described
above are April 16, 1980 to april 1S, 1981, and July 16, 1981 to Jjuly 13,
1982, respectively, Very roughly them, the RECS] standard year may be
viewed as a most reasonable approximation to the "before" period that we
wish to represent pre-weatherization consumption, and the RECS2 standard
year as a less reasomnable, but still acceptable, approximation for the
"after" period that we wish to represent post-weatherization
consumption.*

Rules for Defining Time Segments and Annualized Escimates for EZlecuricicy
and Utility Gas Bills

Four time segments were defined, each encompassing a period of close to
365 days for which bills were available and subject to the constraint
dates shown below. Segments 3 and 4 correspond to the pre- and
post-weatherization periods surrounding the three-month buffer zone
centered on the weatherization month, Segments | and 2 correspond to the
RECS1 and RECS2 standard year intervals.**®

Coustraint Dates

Preferred 3eginning Must Begin on Must End on

or Ending Date or Afrer or Before
Segment | . Begin 040180 111379 063081
Segment 2 Begin 040181 111580 073082
Segment 3 End WMB-OL 111579 WMB-13
Segment & Begin WMA2-0l WMA-16 0213583

Here and throughout, WMB denctes the month pricr to, WMA the month
following, and WMA2 second month following the month in which
weatherization was completed.

The number of days within the constraint days for which 5illing data were
available (counting the first and last days each as one=-half day) were
determined first. If less than 330 days of data were available within

*This logic is silly with respect to individual cases but is corract
for aggregated daza. Nota that, if it 1s assumed that weatherization
leads to comsumption savings or at least to ao change in consumpcion Zor
most cases, then any blas incroduced by the use of the RECS standard time
intervals for a certain percentage of cases is in the direction of a
reduced estimate of average savings for the entire group.

**Throughout the analysis, segments 3 and 4 data were used whenever
available. Segment 1l or 2 data were used only when segment 3 or % data
were raspectively unavailable. Yo case was used for any porticn of the
analysis if either segments ! and 3 were both unavailable, or segments 2
and 4 were both unavailable.
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the constraint period, then no annualized estimates for consumption or
cost were attempted or reported for that segmenc. If 330 to 38Q davs of
data were available within the ccnstraint period, annualized consumption
and cost were estimated bv scaling all available data tc a 363-day
period, as described below. If more than 380 days of data were available
within the comstraint period, a procedure was followed chat attempted to
reduce the period of available data to the range of 351 tc 380 days,
while observing the preferred beginning or ending date insofar as
possible; the resultant period was them scaled to a 363-day pericd.

Redefining periods of greater than 380 days:

The exact procedure for accomplishing this depended upon che segment
involved,

Segment l: Within the 381+ days for which bill data were available,
the beginning date closest to April 1, 1980, was noted.
From that beginning date, the number of days available
through the ending date that occurred on or %efore the final
constraint date (June 30, 1981} was determined. If this
number of days was greater than 350, bills were cumulated in
chronclogical sequence, starting at the beginning date noted
above, until the total days covered just exceeded 350. If
this number of days was 350 or less, bills were cumulated in
reverse chronological sequence, starting with that bill whose
ending date was closest to, but not later than, June 30,
1981, until the total days covered just exceeded 350,

Segment 2: Same procedurz as for Segment 1, but with April 1, 1981, as
the preferred beginning date, and June 3¢, 1982, as the final
constraint date.

Segment 3: Bills were cumulated in raverse chromclogical sequence,
starting with zhe bill whose ending date was closest to
WM8-01l, until zhe total days coverad ‘us: =zxceeded 330.

Segment 4: Bills were cumulated in chronological sequence, starting with
the bill whose beginning dace was closesz to WMAZ-0l, uncil
the total days covered just exceeded 350.

Scaling to 365-day estimates:

For each casae with 330+ days of data available within the comstraint
period, annualized conmsumption, cost, and heating and cooling degree days
were estimated through adjustment of the appropriate totals for the
beginning and ending billing perioeds. Let D = 365 ~ (elapsed davs for
the available data spam); if 381+ days were originally available within
the counstraint period, the available data span refers to the redefined
subperiod of 351+ days as described above. Quantity, cost, and degree
days for beginning and ending billing periods within the available data
span were adjusted by using =he multiplier ratios

5%



Adjusted amounts for the beginning and ending periods were added

actual amounts for intervening periods to yield annualized torals
to reader: throughout this text, the * in Jormuias means mulcip

Rules for Defining Time Segments and Annualized Estimates for Fuel 011/
Kerosene and LPG Bills

Four time segments were again defined, each zancompassing a period of
exactly 365 davs.

Beginning and Alternative Beginning
Ending Dates and Ending Daces

Segment 1 : 040180 - 033181 none

Segment 2 040181 - 033182 none

Segment J WMB-01, 1980 - lasz day WM=0l, 1980 - last day
of WwM82, 1981 of WMB, 1981

Segment 4 WMAZ-01, 1981 - last davy WMA-OLl, 1981 -~ last day
of WMA, 1982 WM, 1982

Zach billing record for fuel oil/keroseme or LPG specifies a starting
date (always the first day of a month) and an ending date (alwavs the
last day of a month). This billing record may be interpreted as a
completa record of purchases for the set of months en icompassad by the
starting and ending dates. Thus, any specified month is either cotally
covered by, or totally excluded from, the billing period.

For each of the four segments, we determined whether rhe billi o
was complete for at least the 365-day period spamned by the beginning and
ending dates for that segmenc. If not, no annualized escimates for

consumption OTr cost were attempted or reported for that segment Iz
completed consumption and cost were summed for all deliveries ocuurrlng
within the 365-day period; and heating degree davs were summed “or chis

same 365-day period. .

If, for Segments 3 or 4, the billing periocd was incomplete for the vear
period spanned by the beginning and ending dates for that segment, we
determined whether the bil ling record was. nevertheless, complete for the
period spanned by the alternative begianning and ending dates. If aow
complete, consumption, cost, and heating degree days were summed over
this alzernate period.



POST~-WEATHERIZATION ADJUSTMENTS
AND DEVELOPMENT OF END-USE FRACTICNS

The most basic component of any analvysis must surely involve a
comparison of annualized consumption in che pre- and post-weatherization
periods. A naive and tempting estimate of percent savings 1s simply

pre-weatherization consumption - post-weatherizaticn
consumption

SAVINGS = — : :
pre-weatherization consumption

The problem with this approach, however, is immediately obvious. No
account is zaken of the fact cthat weather condicions and Zousehold
composition can and do wvary from year to year.

The winter heating requirements for a given housing unit can sasily vary
v as much as = 10 to 15 percent for successive vears [using heating
degree days, say, as the index of space heating fuel consumpcion). A
household with pre-weatherization consumption equal o
post-weatherization cousumption would show SAVINGS = 0 according to the
simple estimate above. It is quite likely, however, that if space
heating requirements for this case accounted for more than 50 percent of
overall consumption, and if heating requirements were [0+ percent greater
for the post-weatherization year, the household had, in fact, conserved
at the 4 to 7 percent level. Even at the aggregated level, the shift in
average heating requirements from pre- to post-weatherizacion periods was
at the +3 percent to +f percent level: this suggested zhat che above
estimate for SAVINGS would be a biased underestimate by several
percentage points.

The number of persons in a household direcely affeces overall energy
consumption in several measurable wavs, particularly thrcugh the demand
for hot water and the intensity of minor appliance usage. The above
astimate for SAVINGS takes no account of shifts in household size, so
that both individual and aggregate estimates would suill manifestc %ias
even if conditions of weather were assumed comparabie. The bias would,
of course, be smaller here because the energy requiraments for hot water
and mincr appliance usage represent a much smaller fracuion of the total
energy requirements than those for space heating. %Weatherized units show
an average 3 to 4 perceut decline in number of persons and a 7 percent
increase in the number of single-person households in the post-weatheri-
zation period. Altogecher rhis would yield an oversstimare for SAVINGS.

To take these factors i{nto account, the astimate of percent savings is
expressed in the form

(pradicted post-weatherization cousumption
- post-weatherization consumption)
predicted post-weatherization consumption

SAVINGS =



where predictad post-weatherization consumption is an adjustment in the
actual pre-weatherization consumption. The adjustment takes into account
at least the changes of weather and household compositicn tetween the
pre- and post-weatherizaticn periods. Predicred posct-weatherization
consumption should be thought of as a predicted consumption Zor ti
"after" period, assuming that no weatherizatiom had occurred.

Among all energy requirements, those for space heating dominate. an
estimata of percent savings for space heating has been constructad in the
form
(predicted post-weatherization consumption for space
heating - post-weatherization counsumption for space

heatin

FAT SAVINGS - Lgating) — — e
predictad post-weatherizazion consumption Ior space
heating

P?radiction models for consumption were developed for 2ach fuel, ard a
method was devised for disaggregating total consumption inte Its and-use
components.* The modeling sequence and results and the method for
fractionalizacion are summarized below.

Models for Pradicted Post-Weatherization Consumpticn

Regression consumption models were developed using RECSI and RECSZ
housing units for which approximarely fullevear data were availabls and
acceptable., Separate models were developed for the four fuels:
electricity, utility gas, fuel cil/kerosene, and LPG. These are end-use
models that furnish individual household forecasts composed of separately
interpratable components that reflect the major end uses of a fuel for
neating, cooling, hot water, and general appliance usage.

Not all RECS1 and RECSZ cases were used in the vegression modeling. For
sach of the four fuels, any household satisfying ar least one of che
following conditions was designated as unacceptable fcr regression
analysis:

o the household did not use the fuel

o the household was interviewed by mail and not personally

o any one of the main space heating fuels, secondarv space heating
fuels, or water heating fuels was imputed

*The methodology for disaggregating total consumption into its end use
components is described in Residential Enmergy Consumption Survey:
Regression inalysis of Fnergy Consumption 5v Znd Use, Znergy Information
Administration, DOE/EIA-Q431, October 1983,




o the fuel was a main heating fuel and square fcotage data were
imputed

o the fuel had some nonresidential use(s)

o full-vear actual ccnsumption data covering all uses of the fuel
were not available (at least 330 days of actual data were
required when the fuel was electricity or urility gas),

Those cases remaining after the above exclusions were not all used in
modeling, however., Because the aim was to create prediction equations
and end-use decompositions for the weatherized sample, the RECS cases
were further restricted by controlling living-quarters type, income, and,
to a lesser axtent, geography, thereby ensuring that the resulting RECS
consumption models would have a more valid application to the
weatherization sample. These restrictions included:

) deletion of all RECS mulecifamily housing unit types

0 deletion of any RECS case with household income of $15,0C0 or
more

0 deietion of any RECS case whose RECS Sample Intersection (i.e.,

Census Division and DOE Region intersection) was not
represented within the Weatherization Survay.

The model equations are given below, together with relevant wvariable
descriptions. The strategy for modeling consumption was not the same for
all fuels. There were separate models for electricity for each structure
svpa. For the other fuels, all structure types were modeled simulta-
neously, with an allowance for differentiation of structure types by
inclusion of dummy wvariables for each of the nonsingle family detached
types.

The sample size n gives the combined number of RECS!l and RECS2 cases
used. The dependent variables are XWH for electricity, gallons for fuel
oil/kerosene, and thermws for both utilitcy gas and LPG.*

*For justification and more detailed explanatiom of wariable definitions
and the modeling strategy, see

{a) "Impucing residencial snergy consumption for RECS2: mnodel equations
and procedural summary," Response Analysis technical report, March
1983; and

(b) Regression Analvsis of Energqv Consumntion by Eand Use, op. cit.




ELECTRICITY (SINGLE FAMILY DETACHED)

o
~

+ L9T74*ELNDX -~ GO*HELWHT <+ 69.3*WATEIR
2.18*HEATUSE + 107.5*%HTXDD + ,Z4*HTYXDDZ - . LS*HTIWOD
L42*ATXYES - .36*BTXINC
36%COLROOM + 1.28*COLXINC + 35*COLUSEC
MAX (1198*HSBNMELH - 12.7%HSELXDD,0).

+ + 8+ O

ELECTRICITY (SINGLE FAMILY ATTACHED)

N o= 116 R® = .726

PRED = - 235 + Ll.042%ELNDX -~ 199.4*HELWHT + 137.35%WATEIR
+ 57%( + 2.18*HEATUSE + LO7.5#HTXDD + .24*HTXDD2

-~ 15%*BTXWOD - .42%HTXYHS - .36*%HTXINC)
+ ,8463%( + 36*COLROCM <+ 1.28*COLXINC =+~ 3*COLUSEC)
+ 1.86%( + MAX(L198*HMSBNMELE - 12.7*%HSELXDD,Q) )

ELECTRICITY (MCBILE HOME)

N =226 RS = .571

PRED = 997 + 1.077%ELNDX + S11.8*HELWHT + 36*WATER
« 1,122*%( + 2,18*HEATUSE + L07.353%HIXDD - .24*HTXDD2
- 15*HTXWOD - .42*HTXYHS - .36*HTXINC)
+ 1.189*%( + 36*COLROCH + L,28*COLIINC + S*COLUSEC)

UTILITY (PIPED) GAS

¥ o= 1265 RZ = .651

PRED = ,944*UGASNDX + 73*HUGASWHT + 3.12*WATER

"+ 92.6 = L69*HHT?223A

L2*RMHTH20 - 49*KMHTSH + .59*%SLOPHIC + .45%SLOPFA
<38*SLOPSH + 14*HTXDD - .0S5*HTXDDZ - .O0S2*HTIYHS
<0022*HTXAGE - .094*HTXSEC _ .O002%HTISTM

MAX( - 185*HAVEAC - 2.25*COOLUSE + 12.37*COLROOM,0)
260*HSBNMUGH

N S

FUEL OIL / REROSENE

¥ =279 R: = .616

PRED = Z11*HFCWHT + .34*WATER

+ 354 = 32%HHTYPLL +« 409*QMHTH20 - 136*QMHTSH
.101#SLOPH20 + .323*SLOPFA + .35%SLOPSH
- Q44*HTXTHS + .004*UTXAGE - ,0049%HTXWOD - ,00L4*HTXSTM
165*HSBNMFOH

+



LPG

N o= 342 R™ = 724

PRED = .4*%LPNDX + 4S*HLPWHAT + 3.77*WATER
+ 57 - LS*HHTYPLL + 186*XMHTH2Q -~ SQ*KMHTSH + . 2S5*HEATUSE
+ 16, 1*HTXDD ~ ,LO5*HITXDDZ - .O5*HTXYHS - .QS*ETXSEC

Composite and Index Variables:

(L

deating variables.

The fundamental wvariable is HEATUSE. If the fuel in question
was used as the main heating fuel, then HEATUSE =
HEATED*HDD63/100, where HEATED = heated area of the home and

HDD65 = heating degree days (in 100s) te base 4% degrees;
otherwise, HEATUSE = O,

If the fuel was used as a secondary but not main heating fuel,
an appropriate dummy variable (HSBNMELH, BSBNMUGH, HSBNMFCH, or
HSBNMLPH) was set to l. For a given fuel, the following
variables may assume nonzerc values only if that fuel was the
main heating fuel:

HTXDD = HDD65; dTXDD2 = HDDE3#*2;

HTXYES = HEATUSE*(AGEBLDG - 3), where AGEBLDG is a slightly

recoded version of the year-built variable;

HTXAGE = BEATUSE* (HBAGE - 30), where HHAGE is the respondent's
age;

BEATUSE*SECFUEL, where the temporary dummy variable
SECFUEL = 1 1f a fuel other than the amain heating
fuel and wood was used as a secondary heating fuel;

HEATUSE* (WOODCORD) , where WOODCORD = aumber of cords
of wood used (in tenth of cords and =runcated at 50)
as a secondary heating fuel;

BTXINC = BEATUSE*(INCOME - l4);

HTXSTM = HEATUSE*(PCTSTORM), where PCT3TORM = the percent of

(deors + windows) that were insulated;

KMHETH20 1is a dummy variable, = | if the main heating equipment

used a steam or hot water delivery systam;

RMATFA 1s a dummy variable, = | if the main heating equipment

was a ceatral warm air furnace;

KMETSH  is a dummy variable, = | if che main heating equipment

was neither of the above;

SLOPH20 = HEATUSE*QMHTH20; SLOPFA = HEATUSE*RMHTTA;

SLOPSH = HEATUSE*KMHTSH;

HSELXDD = HSBENMELHE*HDDES.

HTXSEC

#

HTXWOD

H

in
On



(2)

(3)

(4).

Warer variables.

The fundamental variable is WATER, an index cthat mulictiplies the
number ¢f household members by a weighted combinaticn ol taras
for personal, clothes washing, and dishwasaing use of hot
water. If the fuel in question was used as the water heatin
fuel, then WATER = NHSLDMEM*(7.10 += 2.635*min (WASHER + WRINGER,
1) + 7.62*DISHWASH), where WASHER, WRINGER, and DISHWASH are
dummy variables denoting ownership. In order =o account for
regional variabilicy in energy consumption for water heating
that results from differences in the mean annual temperaturs o
water delivered to households, we redefined the above to
WATER = (1/83)*(83 + (HDD65 ~ 50)/2.5)*WATER.

Finally, HELWHT, HUGASWHT, HFCWHT, and ZL2WHT are dummy
variablas, = | wnenever the respectzive fuel was used as

the water heating fuel.
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Appliance indices.

The appliance indices (ELNDX, UGASNDX, and LPNDX) used
engineering estimates for various ainor appliances, sometimes
weighting these by the number of household members (e.g., oven,
range, washer, dryer, dishwasher, and lighting) and sometimes
not (e.g., refrigerator, freezer, ldelhumidifier, furnace fan,
and television{s]). For utility gas and LPG, the .ouly
appliances used to construct an index wers oven, range,
refrigerator, and dryer. No further details are sketched here.

Cooling variables.

The variable names and computations are similar {or electoricicy
and utility gas.

If the air conditioning fuel was electricity, then

COLROOM = NROOMAC*CDD63, where JROOMAC = number of rocoms air
condicioned;

COLUSEC = FROCMAC*HEATED*CDD63/100 if central air =
where FRCOMAC = the fraczion of rooms air
conditioned; and

COLXINC = COLROOM* (INCOME « 14),

xistad

£ the air conditioning fuel was utility gas, then
COLROOM was defined as above;

COOLUSE was defined by the formula for COLUSEC above; and
HAVEAC is a3 dummy variable, = | 1if CDO65 was nonzero.

If both fuels were used for air conditioning, COLROOM and
COOLUSE were redefined as 507 of their above values.
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(5) Living gquartars =voe codes.

Two dummy variables appear;
HHT?I?1l = | for mobile homes; and

HHATP2234 = | for single-family attached homes
that used utility qas as the main heating fuel.

Implementing Adjustment and Disaggregation

For each weatherization sample household, the low-income RECS amodels
degcribed above were usad for each fuel to adjust pre-weatherized annual
consumption to a predictaed post-weatherized annual censumption. The
predicted value should e viewed as an adiustad version of
pre~weatherized consumption that has been adjusted to account for the
different conditions of weather and and possibly different number of
household members that prevailed during the "after’” weatherizatiom year,
but otherwise assuming =hat no weatherization had, in fact, occurred.

The computational formula for adjustment was simply

predicted post-weatherizacion comsumption = (PREDA/PREDB)*(actual pre-
weatherization consumption)

PREDB and PREDA are the RECS model prediction equacions zvaluated for the
given housing unit and given fuel and using either the weather and
household composition data appropriate to the pre=~weatherization period
(PREDB) or the post-weatherization period (PREDA).*

Suppose, f{or example, that a given weatherization case used L2G for
cooking, space heating, and hot water., The ratio terwm for adjusting
pre-weatherized consumption of LPG was (PREDA/PRELB) where

PREDB = .4*LPNDX1 + 4S5*HLPWHT -+ 3.77*WATERL
+ 57 = IS*HHTYPll + l186*KMHTH20 - 50*KMHTSH -+ .25*HEATUSEL
+ 16.1*HTXDDL - ,lOS*HTXDD21 - .OS5*HTXYHSL - .03#4TXSECL
- 012*HTXWCDL + 137#*HSBNMLPH.

PREDA = ,4*LPNDX2 + 4S*HLPWHD + 3.77*WATER2
+ 57 - 15*HHTYP1ll + 186RKMHTH20 ~ 50*KMHTSH - .2S*MEATUSER
+ 16.1*HTXDD2 =~ .1OS*HTXDD22 - .05*HTXYHS2 - .0S*UTXSEC2
- .012*HTXWODZ2 + 157+HSBNMLPH.

*Tt will observed later that, while PREDA foracasts acrual post-
weatherization consumpticn rather closely, PREDB sericusly underestimates
ore-weatherization consumption. This does not detract in anv major way
from the efficiency of the ratio adjustment given above,



Ia the PREDB equation LPNDXL, WATER!, and the heating
variables--dEATUSEL, ..., HIYW0Dl--denote the appliance index, wat
index, and heating variables which were evaluated using the anumber
residents reported tc have lived there during 1981 and using heati
degree davs {rom the "before" period. Whereas, in the PREDA equation
LPNDX2, WATER2, and HEATUSEZ, . . ., HTXWOD2 denote those same var*ables
evaluated using the number of residents reported at the time of interview
and using heating degree days from the "after” period. Some variables
are the same in both versions: they represanc dummy variables for living
quarters type (HHTYPL1), heating equipment type (XMHTHIO and MHTSH), and
secondary heating fuel (HSBNMLPH), which are assumed te have remained
censtant rhroughout,

a

UQ [O3NS |
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In general, then, heating degree day adiustments affect heating variables
and the water index; cooling degree day adjustmencts affect cooling
variables; and household composition changes affect both the appliance
indices and the water index. Adjustments were effected, separately, for
each fuel used by a weatherization household. Adjusczed toral consumption
was then simply calculated as the sum of the separately adjusted
individual fuel rotals. The SAVINGS estimates discussed earlier were
then calculaced on both an individual fuel and an aggregatad fuel basis.

Earlier it was mentioned chat space heating rsquirements domau te overall
energy consumption. It was therefore desirable that HEAT SAVINGS also be
estimated. The estimate chosen was comstructed as follows:

(1) Let PRED demote the predicted post-weatherization consumption
as given above.

{2) The fraction of total consumption due zo »>rimary space heating
was estimated as FREHEAT = (sum of tarms Zrom PREDA relevant to
primary heating)/PREDA.

(3) The portiom of PRED attributable to space neating was estimated
as PREDHEAT = FRHEAT*PRED. '
The portion of PRED not attributable to space heating was
therefore estimated as PREDREST = (1 - FRHEAT)*PRED.

1

(4) Ler REAL denote the actual post-weatherization consumptioun.
The portion of REAL not attributable to space heating was
estimaced as REALREST = PREDREST.

The portion of REAL attributable to space heating was estimatad
then as REALHEAT = REAL - REALREST = REAL - PREDREST.



($) The estimated tercent savings in primarv space neating was
BEAT SAVINGS = (PREDHEAT - REALHEAT)/PRETHEAT, which by
substitution from (3) and (4) vields

(*) HEAT SAVINGS = (PRED - REAL)/PREDHEAT .

The final estimate (*) has boch a simple form and easy interpretation.
It says basically that all of the estimated savings (i.e., PRED - REAL)
are duye to savings in primary space heating and that no savings occur
with respect to any other and use. (This assumption occurs at step (4),
where it is estimated chat REALREST = PREDREST.) Addiricnally, ic is
assumed that FREEAT, the disaggregated fraction of total consumption due
to primarv space heating as estimated from the PREDA =2quation,

may actually be applied to PRED to yield PREDHEAT (cf. step (3)). This
is an important assumption: that information gained Zrom PREDA (a
pradiction model from low-income non-weatherized cases) can de used to
decompose information from PRED (an adjusted estimate of pre-~weatherized
consumption for a weatherized case).

A good way to put these assumptions to perspective, and thus to evaluate
the estimate (*), is to examine the accuracy of the average predictions
PREDB and PREDA, as summarized in Table Cl.



Table Ci.

Comparison of Actual Average Annual Pre- and Posc-
Weatherization Consumption with Predicted Conmsumptioun Ior

Differant Fuels

QUANTITYE
PREDB
QUANTITYA

PREDA
PRED

QUANTITY3
PREDB
QUANTITYA
DREDA
2RED

SAVINGS

ELECTRICITY UTILITY GAS FUEL OIL/KEZROSENE L2G
u=1496 n= 828 a= 237 n=223
64713 1402 844 452
-2.1% +146.7% +21.3% «8 ., 4%
6609 1222 696 417
6215 1284 742 408
-3.9% + 2,3% + 5,99 -3.1%
6468 1249 594 418
6352 1430 348 432
ELECTRICITY
Appliances Air Conditioner  Warter Air Conditicner
Only Only Only and Water
n=699 n=346 n=279 n=l24
4808 6044 8068 9089
-3.2% - 1.1% - 1.6% -4 . 3%
4968 6110 8196 9499
4734 5725 ' 7849 8471
«3.5% - 2,12 - 2.8% -7.6%
4906 5851 2073 9170
4753 5812 7981 3814
+*, 47 +1.5% +1.65% +2.8%
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In Table Cl, QUANTITY3 and QUANTITYA are the actual pre- and post-
weatherization annual consumpcion averages., PREDB, PREDaA, and PRED have
their customary meaning and are given as averages. The percentages
indicated gzive the excess (+7%) or deficiency (=%) of QUANTITYB(A) with
respect to PREDB(A). For each £fuel, the only weatherized cases excluded
from this summary are those for which either Segments ! and 3 were both
unavailable or Segments 7 and 4 were both unavailable (c?., rules for
defining segmencts). SAVINGS is defined as above.

The most striking feature of this table is the degree to which the RECS
model PREDB severely undersstimates consumption in the '"before" period
and then (using PREDA) racher closely forecasts consumption in che
"afrer” period. The weatherization sample househclds were clearly
overconsumers (except for aelectricity) before their weatherizacion,
whereas, after weatherizazion, their consumption pattern s approximacaly
in line with that of all low-income non-weatherized) hcousenolds.

If we look at the averages Zor electricity, overall and »roxen down inte
four large end-use categories chat exclude cases where elactricity was
the primary space heating fuel, we see that PREDB and PREDA furnish
forecasts that are generally very accurate, with a sligh: tendency toward
overprediction, There is no suggestion of overconsumption here, either
before or after. This roughly, but reasonably, suggests :chat amost of the
serious overconsumption nonticed above was due overwhelminglv to excessive
consumption for space heating.

Finally, note that the estimates for SAVINGS for the four end-use
subgroups for electricity are all positive and suggest that, although
probably "smallish," real savings from end uses other than primary space
heating de occur.

All of the above suggestd the following:

(1) The numerator of our estimate HEAT SAVINGS is an overestimate
. ©of actual savings in fuel use as a primary heating fuel,

(2) TFRHEAT is a good estimate of the fractiom of QUANTITYA (=
actual post-weatherization consumptiom) due te primary scace
heating, but it is likelv an underestimate of zhe fraction of
PRED (= adjusted pre-weatherizacion comsumpticn} due to primary
space heating because PRED reflects the sericus overconsumpticn
of the "befors" period that 1s in great part due to excessive
primary space heating. Thus PREDEEAT = FRHEAT*PRED is likely
an underestimate of adjusted pre-weatherizatiocn consumption for
space heating.

(3) Together (1) and (2) imply that the astimane HEAT SAVINGS
furnishes an upper bound for percent savings for space heating.

(4) TFor all fuels except electricity, SAVINGS icself may reasonably
be thought of as a lower bound for percent savings for space
heating. This is because fuel use Ior space heating dominates
(averaging at least Iwo=-chirds of all fuel use Sor any of these
three fuels): it would require unlikely high lLavels of percent
savings for the other end uses to reduce percent savings for
space heating wmora than | or 2 percentage neints bhelow SAVINGS
iesel?f,



APPENDIX D

Analysis of Weatherizacion Savings by Means of
Matched Comparisous Using 1980 and 1981 RECS
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ANALYSIS OF WEATHERIZATION SAVINGS 3Y MEANS OF
MATCHED COMPARISONS USING 1980 and 1987 RICS*

Overall Strategy

It was impossible tc comstruct a single control group comprised of RECS cases,
because the RECS1 and RECS2 samples consist of different groups of households.
Although RECS 3 utility daca have recently become available, so that a comtrol
group selected from cases that appeared in both RECS. and RECS3 is theoreticallw
possible, such a procedure would suffer from several defects:

o The reduced number of cases available for selection to the
control group would seriocusly degrade the efficiency of the
matching procedure as described below (less than half of
each RECS3 sample would be in the overlap and cherefore
available for matching).

o RECS3 consumpticn data is for the period April 1, 1982
through March 31, 1983, which is roughly one vear later
than the one year consumption period just following
completion of the weatherization work (whereas the RECS2
consumption pericd coincides much more nearly with
the post-year period for weatherization houssholds). This
means that RECS3 consumption data would require adjustment
that accounts for RECS2/RECS3 changes that occurred indepen=
dently of climare changes, switches of fuels{s) znd equipment,
ate.

Matching Strategy

Although details varied slightly for che two fuels, the overall criteria for
matching and sequence of matching operations followed these general guidelines.

(A) The following matches wgere always required:
o Main heating fuel

0 Main water heating fuel = main heating fuel? (Yes or Vo)

o living quarters type (mobile homes matched mobile homes,
and single family unitcs aatched single family units).

(B) Given (A), each weatherized case was matched with a cluster
of cases from the RECS File. (There were separate and
independent matches using RECS1 and then RECSZ). The
clustar contaized cases with comparable values of

*References in the text o RECS1 and RECS2 are to =he RECS for 1980 and 19881,
respectively,



o POVRATIO = POVERTY LINE RATIO = INCOME/(L00 percent
BOVERTY LEVEL for the given family size);

o Predicrted consumption = 3z regression model predicred
value of consumption for zhat fuel chat was the main

heating fuel;

o Climate/Degree Days: Usually AId Zone, but especially
for AIA zone =5 (Cooling Degree Davs greater than 20C0);
overriding of AIA zoune was allowed hy comparable heating
degree davs.

o Heating equipment zype (hot warer, sream, forced
air, and all other types).*®

(CY Given (A) and (B), each weatherized case typicall
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a cluster of "comparable"” cases as potencial matches
The raquirements for "comparable” wersz adjusced in
r

-

samples. Withia this cluster, the best manch was
chosen by minimizing distance functions that took into
account:

o The variables mentioned in (3)

o Year moved into home

o MNumber of persons living in the housing unit

o Use of a supplementary heacring fuel (Yas or No).

The number of matches for any RECS case wo different
weatherized cases was controlled.

(D) No RECS case was allowed as a potemtial match unless:
o Complete annual utility data for the relavant fuel

was available, with all uses paid for bv the house-
hold

*This was used as a matching variable only when the main heating fuel was utilicy
gas.



o It was a nousehold interview

¢ There was no non-residenzial fuel use
¢ Square foonage data was good

o No relevant fuel use was imputed

o Income was known and less than 160 percant of poverty
level,

No weatherized case was matched to or used for analysis
if income was not known. Other exclusions are given in
the analytic strategy.

Analytic Strategy

The matching strategy was designed to furnish approximate control groups of RICS
cases. From the pool of RECS cases available as potantial matches to the
weatherized cases, some were never selected and many were selected several :zizes.
in effect, the matching procedure was a formal mechanlsm for reweighting che poci
of RECS cases to "look more like the weatherized sample” on important discribu=is
like living quarters tvpe, income, predicted consumprior, AIA zone, and zumber
persons. It is natural then, to expect that the changes in consumption between
natched (reweighted) RECSL and RECS2 groups may serva as a baseline for evalua=z
before/after weatherization sample savings.

Whether it is called ir matching or reweighting, the comstruction of RECS
pseudo-control groups as described above was undoubtadly the most subjective
component in this weatherization analysis. The a@atching strategy required muiziz.n
choices at twao levels:

(1) Variables to he matched on, and
(2) Relative impertance of the matching variables used.
&

Every efiort has been made to make reascnable choices Zuor the above based upon zuw
gccunmulatad experience with related consumption models for the RECS surveys,
Nevertheless, the estimates tabulated beleow, particularly for baseline savings
between the RECS control g roups, siould be interpreced cautiouslv. The estimatas
for weatherization savings relative to ccontrol group savings need suppor= and
incerpretation from the other modes of analysis.

Some examples of the effect of matching, where utilivy gas is both the main heani:s
and water fuel are shown in Table DI1.

o
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Table D1. Average of Selecred Variables for Weatherized Sample
and for RECS Cases Before and Aftsr Macch Weighting

Variables Averages

‘ JEATUSE JHAGE AGE3LEG
Weatherized Sample 800 "Before” 50.5 1.92
840 "after"

RECS1 potential matches 603 36.0 2,32
{(unweighted)

RECS1 matched cases 763 39.2 2.08
(unweighted)

RECS2 potential matches 590 34.8 2.61
(unweightad)

RECS2 matched cases 836 59.1 1.95

(unweignted)

87



Two additional steps were required before consumption savings could be
computed by means of matched comparisons.

(1) Exclusion of weatherized cases that had great nocential for confounding
the final results. Weatherized cases were cdelated whenever at least one
of the following conditioms prevailed:

¢ Income was unknown
o There had been a switch in the main heating fuel

o There had been a switch in the main water heating fuel thac
iavolved that fuel that was the main heating fuel

o Square foot data was incomplete

o The number of @otal or heated square feet had changed since
September, 1980

0 The main heating fuel was reportad as parzi:
non-residential purposes

1lv used for

o Utility gas was the maln heating fuel, and also used for air
conditicning

o Fuel oil/kercsaene was the main heating fuel, anc also used for
cooking

o At least one cord of wood was burned
o Segment 4 consumption data was unavailable and/or both segment L
and segment 3 data were unavailable.

This appears to be a lengthy list of exclusioms, buz, excepting the last
condition, missing income accounted for amost of the delaticns, with
switches in main heating or water heating fuels accounting for most of
the rest,

(2 Post-Stratificaton Adjustments and Standardization. The conditiocns
of weather, houseno’d demographics and housing unit characteristics
obtained for the weatherized group during the period prior to weatheriza-
tion were adopted as the "standard conditions." The low-income RECS
consumption models previcusly described were used to decompose individual
household consumption inte its end-use components, The end-use components
were than adjusted by using ratios of the form

Average ""Standard Conditions”
Average Conditions for Group in Questions

and the adjusted end-use components were then recombined into a total.

This procedure was used for the three groups that required standardization:
the weatherized sample when considering post-weatherization data, and che
RECS1 and RECS2 matching groups. Post-stracificarion adjustments for che
variables HEAGE (respondent’'s age) and AGEBLDG (Year 3uilz), using the

same ratio technique, wers applied to the RECS groups.
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These adjustments are illustrated for cases zhat usad fuel oil'karcsenes
as the primarvy space heating fuel. Cases were sortad by water Deatin
fuel and heating equipment tvpe, and the subgroup averages in Tabile D2

were ysad to construct the adjustment racios.
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Table D2,

Subgroup Averages Used to Construct Adjustment Ractlos

WEATHERIZATION SAMPLE RECS1 CONTROLS

(weighted averages) (weighted averages using the matching
weatherlzation case welights)

Pre-Weatherization Post-Weatherization

“Standard Conditions"

RECS2 CONTROLS

Subgroup __ HEATUSE WATER AGEBIDG HHAGE HEATUSE WATER HEATUSE WATER ACEBLDG HHACE HEATUSE WATER AGEBLDG HHAGE
NON FO/KER H20

Waler, Sceam and

Forced Atr 847 0 2,36 60.1 960 0 597 ] 3.10 81.8 1086 0 2.66 60.8

Space Heaters 513 0 2.28 71.2 522 0 495 ] 2.28 66.4 514 0 1.79 71.5
FO/KER H20 1045 35.1 1.44 59.9 1052 32,2 1375 42.5 1.04 63.7 955 32.8 2.67 62.5



Two particular applications of the adjustment procedure are shown below.

(A) Adjustment for a weatherized case in the post-weatherization
segment. Assume, say, that this case used fuel oil as the hot
water fuel and had forced air equipment. The low-income RECS
consumption model is

PRED = (211*HFOWHT + .S4*WATER) +
(354 - 32%*HHTYP1l + 409*KMHTH20 - LS6#KMHTSH
+ ,101*SLOPH20 + ,.323*%SLOPFA + .535*SLOPSH
- Q44*HTIYHS + .Q04*HTRAGE - .0Q49*HTXWCD
- ,0014*HTIST™),

where all terms are evaluated using number of residents and degree day
information appropriate to the post-weatherization segment. Let FOQTY
denote actual consumption in the post-weatherization segment. The
adjusted post-weatherization consumption, FOQTYA, was then calculated as

FOQTYA = ((211*HFOWHT + .34*WWW*WATER)/PRED
+((354 - 32*HHTYPLl + 409*KMHTH20 - 136*XMHTSH)
+ HHH*(.101*SLOPH20 + .323*#SLOPFA + ,55*SLOPSH
= ,044*UTXTHS - .0049*HTXWOD
+ Q04*HTXAGE - .0014*HTXSTM))/PRED)*FOQIY

where WWW = 35.1/32.2 = 1.090 and HHH = 1045/1052 = ,9933 denote the
water index and HEATUSE adjustment ratioc factors constructed from the
above table.

Rationale: First note that F + (2LL*HFOWHT + .34*WATZR)/PRED is the
estimated fraction of total fuel oil use for hot water, so that
((211*HFOWHT + .S4*WATER)/PRED)*FOQTY is the estimated fuel oil
consumption for hot water for this household., Yext note that I =
(2L1*4FQWAT + ,54%1,09*WATER)/(211*HFOWHT + .54*WATER) may be intcerpreted
as the estimated fractional increase in fuel oil use for hot water for
this household it is assumed that the overall group ratio “WW = 1.09 for
the water index applies uniformly to all households within that group.
Finally then,

I*F*FOQTY = ((2L1*HFOWHT + .S54%1.09*WATER)/PRED)*FOQTY

is the estimated adjusted fuel oil consumption for hot water for this
household in the post-weatherization segment, adjusted in the sense that
the water index has been modified for the given household in such a way
that the overall water index now coincides with the "standard conditions"”
water index. This explains the first of the two majior terms constituting
FOQTYA.

An estimated adjusted consumption for space heating in the
post-waatherization segment was constructed using similar logic. The two
adjusted end use estimates were added to yield the total adjusted
post-weatherizacion consumption.
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(3) Adjustment for a RULCSL matched case. Assume as above that

this case used fuel oil for hot water and has forced air sguipmenct.

PRED and FOTY dencte the consumption predicted by the regression model
and the actual consumption, raspectivelw. FOQTYA was then calculated as

FOQTYA = ((21LI*HFOWHT + .54*WWW*WATER)/PRED
+( (356 -« 32*HHTYPLL + S4Q9*RMHTH2C - 1L56*RMHTSH)
« HEH%*(,l01*SLOPH20 + .323*SLOPFA + .55#SLOPSH
~ Q44*HEATUSE* QRMM*AGE3LIG~3) - .0049*HTXWOD
+ ,004*HEATUSE* (NNN*HHAGE~50) - .COL4*HTXSTM))
/PRED) *FOQTY

whare now WwWw = 35.1/42.5, HHH = 1043/137S, Y@M = 1,54/21.04 and NSN =
59.9/63.7. Here MMM and NN denote the AGEBLDG and HHAGE adjusctment
ratio factors, and all ratio factors were constructed from the above
zable. The ounly new feature here is the post-stratificarion adjuscment
for the AGEBLDG and HHAGE variables, from RECS averages zo ''standard
conditions" averages.

The adjustment procedures for utility gas was similar. Two additional
adjustment ratios were required: one for UGCASNDX, the appliance index,
and one for HDD&3, becauss the variable heating degres days is explicity
used in the consumpcion model for utility gas. In additionm, utility gas
hot water users were further classified by heating equipment tvpes, and
separate averages and ratic adjustments were computed for these
subgroups.

Note finally that the ratic adjustment factors are alwavs approximactely 1
for standardization of rhe post-weatherization segment data, but are
frequently greatly different from 1 for the RECS control groups. This
was expected: the RECS matched cases represent different households from
those weatherized cases used ro establish the "standard conditions', and
the matching strategy was necessarily imperfect. The adiustment
procedure may therefore be viewed as a secoundary effort to correct
inequities that exiszed after the original matching.

Adiusted consumption, FCQTYA and UGQTYA, was used for all subsequent
analysis. Tables XX and V¥ summarize and compare weatherization and
control group savings for fuel oil/kercsene and ucilizy gas.



Table D3. TFuel Oil/Kercsene Consumption (in Galloms) for Weatherizazion
Cases and Matched RECS Casas

Tnitial Counts: 47 RECSL, 56 RECS2 and 376 weatherized cases were
available for matching.

Matches: 328 weatherized cases had both a RECS1 and RECS2 match; 42
RECS1 and 49 RECS2 cases were used. The final weatherization subgroup
that could be used consisted of 158 cases.

Weatherization Cases

Pre~Weatherization

Quancicy Post-Weatherization

Subgroup  "Standard Conditions’” FOQTYA Savings #Cases
All 821 752 8.3% 138
NON FO/XZR

H20 740 678 8.47% 119
Water, Steam

and Forced

Air 788 732 7.1% 102
Space Haaters 540 437 13.3% 17
FO/KER H20 1166 1070 8.3% 39

Matched RECS Control Cases

Subgroup RECS1 FOQTYA RECS2 FOQTYA  Savings Cases
All 694% 709 -2.2% 138

NCN FO/XER
420 522% 621 A =33

Water, Staam
and Forced

ir 663 638 TR Ri=106%*
R2=102

Space Heaters 454 4653 «2.5% Rl=13*
RZ2=17

FO/KRER H20 1003 1092 -3.8% 39

*The RECSL control group had a slightly higher percentage of water,
steam, and forced air equipment among NON FO/XER water users than the
weatherized group. Thus weatherization sample case weights were applied
in such a way that the flagged estimates here reweighted the RECS control
group to the distribution of heating equipment cthat obtained “or the
weatherized sample it was macched to. :
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Table D4, Utilicy Gas Consumption (In Terms) for Weatherization Cases
and Matched RECS) Cases

Intitial Counts: 237 RECS1, 350 RECS2Z and 786 weatherization cases were
available for matching.

Matches: 693 weatherized cases had both a RECS1 amd RECS2 match; 163
RECS1 and 197 RECS2 cases were used. The final weatherization subgroup
that could be used consisted of 482 cases.

Weatherization Cases

Pre~Weatherizat:ilon

Quantity . Post=-Weatherizaticn
Subgroup "Standard Conditilons” UGOTYA Savings 4#Cases
All 14632 1263 11.8% 482
Utiliey Gas
H2¢ 1468 1294 11.8% _438
Water, Steam
and Forced
Alr 1731 1535 11.23% 310
Space Heaters 995 862 13.3% 128
Non Utility
Gas H2¢Q 1132 . 1002 11.5% 44

Matched RECS Control Cases

Subgroup ‘RECS1 UGQTYA RECS2 UGOTYA  Savines  #Cases

ALL 1307% 1258%* 3.9% 482

Ucilicy Gas
#20 . 1338 1272 5.8% 438

Water, Steam
and Forced
Alr 1470 1437 2.2% 310

Spaca Heaters 1099 977 PRI 4 128

Sou Utilicy
Gas H20 1054% 1138% ~8,07% 44

*The RECS control groups had a slightly higher percentage of water, steam
and forced air equipment among utility gas H20 users: cthan the weatherized
group. Thus weatherization sample case weights were apolied in such a
way that the flagged estimates here reweighted the FECS control groups to
distribution of heating equipment that obtained for the weatherized

" sample they were matchad to,
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ITEM 1. HOUSTHOLD SURVEY MATEZRIALS
Advance letter to housenolds from U.3. Oepartment of Znergy

o

I >

Department of Energy
Washington, D.C. 20585

April 1983 e

Dear Resident:

The U.S. Department of Energy needs vour help. An
interviewer will be calling at your home in the next weak or
S0 to ask gquestions about yecur househeld's esnergy use. Your
housahold was picked randomly as part of a scientific sample
of households in :he United States. This suzvey will preovide
important information on current trends in energy use and
help those planning for our energy future.

The survey is being done under the Federal Energy
Administration Act cf 1974 (Public Law 93-2735). The suzvev
is voluntary, and your participation is very important to i
~success of the study. The information vou provide and your
identity will be held confidential in accordance with the
provisions of the Privacy Act of 1974. (See the statement on
tha other side of this letter for Zurther details con the
Privacy Act.)

The Department c¢f Energy will not know the names cf
individuals providing informaticn. Ffor that reascn, 17 ycu
have any questions about the survey, please zall Dawn lavy,
Response Analysis Carpeoration, Princeton, Yew Jersev. <Call
collect at (609) 921-3333.

We very much appreciate your ccoperation. If veu wish o
contact somecne at the Deparsment of Znergy about the survey,
please call Wendel Thompson. Dr. Thompscn can be reached cn

(202} 252-1119.

Sincerely,

J. Erich Zvered
Administrator
Energy Information Administration

wWa

77



ITEM 2. HOUSEHOLD SURVEY MATERIALS
Privacy Ac: Notice

PRIVACY ACT NOTICE

This residential energy survey is being conducted by the
Response Analysis Corporation for the U.3. Department of
Energy. It is authorized under Secticn 52 of the Federal

Energy Administration Act of 1974 (Public Law $%3-273).

The purpose of this survey is to collect residential energy
consumption information to be used by the Department of Energy
to perform statistical analyses that will provide a basis for

the develcpment of J.S. energy policies.

As part of this survey, we are requesting permission from you
to obtain your fuel consumption data from your utility
companies. Response Analysis, or other degignee of the U.S.
Department of Enerqf, will need Zo maintair your name in order

to collect information from your utility companies.

Once the data ahouﬁ'fuel consumption have reen .inked with
the infoermation describding your household and we have
concluded cux planned visits to your household, all
information identvifying the data with your name and

address will be destroved.

The Department of Energy will recsive onlv statistical

information; no individually identifiabpie data will be orovided

to the Department of Enerqgy.
av

Your participation in this survey is voluntary.

P-4421
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ITEM 3. -!OUSE 0LD SURVEY MATEZRIALS .
Housing Unit Record 3heet -- front

WEATHERIZATION STUDY
HOUSING UNIT RECORD SHEET

Response Analysis Carooration OMB NO. 1905-0093
Princaton, New Jersey €apires May 311, 1933
933183 £-4480 EIA 457A

preliminary telephone contact
[] #AS (] ®AS NOT
completed for this housenold

INTRODUCT ION

working on 3 nationa) survey ror the U.S. Jeparument of Energy. May | speax 2

Hello, ['m from Response Analysfs, a survey grganization in Princatan, Neu Jersey.

We are
7

*ASK TO SPEAK TO PERSCN NAMED ON LABEL. OR SPOUSE/PARTNER.

IF FAMILY NAMED ON LABEL M0 LONGER LIVES AT THIS ADDRESS, MARK HERE [] 28D 30 NOT COMPLITE
AN INTERVIEW IN THIS HOUSING UNIT. ALSO MARK RESULT OF CONTACT AT THIS HOUSING JNIT ON
BACX QF THIS PAGE.

SEE INSTRUCTIONS FOR INTERVIEWERS, PAGES 8-3 FOR ADDITICNAL INFORMATION ON PERSCNS LIGIBLE
TO BE€ INTERVIEWED. ’ .

CONTINUE WITH PERSON NAMED ON LABEL, OR OTHER ELIGIBLE RESPONDENT.

We would like to 2sk some guestions about your home, about neating and iir-conditioning,
and related topics.

HAND PRIVACY ALT NOTICS TO RESPONDENT. ‘*his notics sxplains that ‘aformation about your nousehold is
protacied’ By The Privacy Act of 1974 and wiii remain configentiai.

CONTINUE WITH INTERVIEM

r
@ INTERVIEWER CBSERVATION OF TYPE CF LIVING QUARTERS

MARK 80X 3ELOW:
12{] MOBILE HOME OR TRAILSR

21(7] ONE-FAMILY HOUSE--DETACHED
22{] ONE-FAMILY HOUSE-~ATTACHED ON ONE SIDE {SEMI-JETACHED)
23(] ONE-FAMILY HOUSE--ATTACHED ON TWO SIDES

99 (] HOUSE OR BUILDING WITH TNO OR MORE HOUSING UNITS

P 00 0T COMPLETE INTERVIEW.
DESCRIBE TYPE OF STRUCTURE OR BUILOING:

SEE INSTRUCTIONS FOR INTERVIEWERS, PAGES 3-10.
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[TEM 3. HOUSEHOLD SURYEY MATERIALS
Housing Unit Recorq Sheet -- nack

@ RECORD OF VISITS TO HOUSING UNIT
Time of day
Visit (include AM
number or PM) Date Day of Week Result or Comments
1
2
3
4
USE THIS SPACE FUR ADDITIONAL NOTES QR COMMENTS ABQUT WiSITS 7O THIS ACUSEHOLD.
DESCRIBE FULLY IF REFUSAL OR QOTHER NOMINTERVIEW.
THIS [TEM APOLICASLE QMUY [F FAMILY NAMED ON ULABEL - -
NO LONGER LiveES N =15 =QUSING UNIT
NAME AND PHONE NUMBER OF CURRENT HOUSEHOLDER (CR ONE JF THE HOUSEHOLDERS)
Name Phone number
frwa Code ( J
@ INTERVIEWER'S MAME AND [.D. NUMBER T B
Interviewer i.d. number

8Q



(TEM 4, HOUSEHOLD SURVEY MATERIALS
Household auestionnaires -- gover

OB Neo. 1305-0083 ¢ Eila 4578
Eagives sy 37, 1983

Thie survey is volualery and authorized undar the Federal Energy Administratfias Act of
1974 (Public Law 93-275) az amended. Iniormation adoul apecific households will Ge
kept striclly contigendal. The cata wiil Be summanzed within large groupings !of
statistical purposas.

?

Residential Energy Consumption Survey

WEATHERIZATION STUDY

Energy Information Adminfstration

U.S. Department of Energy

| Location # b119-116
i
Housing Unil 8 e s ‘ 117-118
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TTEM 4. HOUSEHOLD SURVEY MATERIALS
Haousehold questiannaire -~ page 1

o

M
. - W
TIME INTERVIEW STARTED Lo .
1. 1n wnat year did your family move into oz {] BEFORE 1940

this {house/apartment)? 02 {7 19401949

03 [ 1950-i959
04 [] 1960-1964
os [ 1965-1369

os (] 1970-1974 121122
a7 (] 1975-1879
o (] 1980
09 (31981 | gy oz
10 {] 1982
12 [ 1983
1F *1980" OR (ATER, ASK;
§ 2. 1n which mantn did you Tove in?
(SPECTFY MONTH AND ENTER WAST ‘ ) o
QLGXT OF mﬂ) HJNTH. [ | 123-:24
’ TEAR: L_,,m::_

3. 1n what year was this (nouse/building) built? al ] 3EFQRE 340
Just your astimate. 22 77 16401349

o3 (] 1950-1959
o4 (] 1960-1964
0s (] 1965-1963
06 (] 1970-1376
a7 ] 1975-1978 125-128
o (1 1977
09 (1 1978
10 (] 1979
12 (1 1980
) 22 {3 a1
13 [J 1eme
14 (] 1983

€1A 4578 & 1302 Anuidentisl Enargy Consumpuon Survey
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ITEM ¢4, HOUSEHOLD SURVEY MATERIALS
Housenold cuestionnaire -- page 2

4. Altogether (counting all areas that are used
as yearergund living ssace}, "ow many rogms
do you have in your living quartars? {0 not
count bathrooms, unhaatad corches, foyers, or NUMBER ] ‘ 127128
hailways. (SEE IMSTRUCTION 8ELOM.) OF ROOMS: |

§. Yow miny comolete bathrooms and how many half-bathrooms do you have? (A complete Dathraom is
8 room with & flush toilet, 04CAtuD OF SAOWEr, Ind 3 Sink/wasnsdsin with running water. A
half-bath has at least 2 flush toilet or bathtub Qr shower, bul does nOT have 3il tne facilities
for 2 complete batarcom.) :

@

NUMBER OF — <29

COMPLETE SATHROGMS: (| :
0o NONE

MMBER OF S 130

HALF 3ATHROCMS:

[] NOME

INTERVIEWER INSTRUCTIONS:

Q. 4 - Ganerally count any room as long as it is a comfor=able placa o rest, re2a, study.
ets. , year-round, .

Do mot count laundry rooms, ynfinished attics or Dasements, oden parcnes, or un-
finTsnes space usad “or sigrage. .

ElA 4378 ¢ 1982 Residendat Energy Conaumation Survey
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ITEM 4, HOUSEHOLD SURVEY MATZRIALS
Household juestiionnaire -- page 3

HAND RESPONOENT EXHISIT 6/7

§. What 1s the main fuel usad for heating your home?
(SEE INSTRUCTTON BELOW) 9. 6 0. 7
MAIN FUEL MARK
{MARK ALL THAT  :33-

(MLY ONE) APPLY 232
GAS FROM UNDERGROUND ?1PES
SERVING THE NEIGHSORWOCO . . . . . ool {d 133
LPG GAS (BOTTLED OR TANK GAS) . . . . a2 [] (0 1
FUEL OIL . . . . . . . 2 0 s
KEROSENE OR COAL OIL . . . . . . . .. 96 (] £ e
ELECTRICITY . . . . . . .. ... . a8 13 a 137
COAL QR COXE . . . . . . .. . .. .. a6l T 3
woeo ... .. .. . g7 1] Q1 139
SOLAR COLLECTORS . . . . . . . . TR 1 e
QTHER (SPECIFY):
a il 3 1z
DON'T XNOW . . . . . . . .. o s (] 0] 142
NO HEATING FUEL USED -- TAXKE 3ACK .
EXMIBIT §/7; SKIP TQ Q. 27 . . . . . . J0 0]
NO ADDITIONAL FUEL . 1 4
7. What other fuels, if any, dre used 20 heat your home «-
including those that are used 1O provide neat just
occasionally? )
MARK ALL THAT APPLY
* {1F NONE, MARK "NO AQDITIONAL FUti ')
3a. You mentioned thai ydur main heating ‘uel is (SZL 3. 61. L 61 eps L -
Has that been the main "eating fuel nere 'm sour nome LLlvEs 5;z§5?¢C2/7
since January 19807 ;KIP a9
3078

[F *NO,° ASK:

. " : ;
8d. [n what month and year did your present hame neat- ONTA ]

ing fuel come nto use (just spproximately)?

8¢. wWhat was the miin home neating fuel Sefare that?

PREVIQUS “OME |
MEATING *UEL: [

S—

L . TAKE BACK SXWIBIT 6/7

INTERVIEWER INSTRUCTIONS:

Q. § -~ [f two or mwore heating fuels are ysed, the main neating fye' is one that provides most

of the heit for the home. J

I

Q. 6=7 -~ If housenold =acently converted %o a different fuel, or is in the process of conversion,,
nart answer for fuel(s) in use for winter of 198Z-1983.

EIA 4578 0 1982 Rouncential Energy Consumotion Survay




ITEM 4. HOUSEHOLD SURVEY MATERIALS
Housencld questionnaire -- page 4

TURN 7O EXHIBIT 3/10

9. Returming now 20 your present home heating situationm,
what is the main heating equipment used wilh your
sain hesting fuel?

HOT WATER PIPES AUNNING THAOUGH A SLAB FLOQR (RADIANT HEATING) . .
STEAM OR MOT WATER SYSTEM <ITH RADIATORS QR CONVECTORS . . . .

CENTRAL WARM-AIR FURRACE #[TH'OUCTS TO INDIVIDUAL ROOMS (30 NOT
COUNT HEAT PUMP MERE) . . . . . . . . . . . . o .« o o ..

HEAT PUMP . . . . . . . . L o e

SUILT-IN ZLECTRIC UNITS (PERMANENTLY [NSTALLED (N wALL. CEILING,
ORBASEBOARD) . . . . . . . . . ..o e o

FLOOR, WALL, OR PIPELESS SURNACE . . . . . . . . . . . . . . . ..
ROOM HEATER FURNING 3AS, CIL, XEROSENE (NQT PORTABLE) . . . . . .
HEATING STOVE BURNING W0OD, COAL, COKE . . . . . . . . . . . . ..
FIREPLACE(S) . . . . . . . o o e e e e e e
PORTABLE SLECTRIC HEATER(S) . . . . . .. e e e e e e e e e
PORTABLE KERCSENE HEATER(S] . . . . v v v v v v v v v e o e o

COOKING STOVE, RANGE, QR OVEN (USED TQ 4EAT HOME, AS «ELL AS
FORCOORING) . . . . . . . i e e e e e e

QTHER (SPECIFY):
DON'T XRHOM . . . . . . L e

MO ADDITIONAL ZQUIPMENT .

10. Hhat athar types of aquicment, if any, are used 1o neat
your home -- including those that are useq 0 orpvice

q.9
MAIN
EQUIPMENT
{MARK

ONLY ONE)
0x{]
92(]

03]

24

as(]
os{]
a7(3
s8(3

a9(]

heat just accasionally? MAAX ALL THAT apeLy
(IF NONE, MARK "NO ADQITIONAL IQUIPMENT")

1F "CENTRAL WARM-[R PURNACE" MENTIONED IN Q. 3 OR 9. 10, isK:

11. For the gentral =arm-air furnace, is the warm

air foresd tarougn the ducts dy 2 fan? Lo TES
9 (] no
s [] DON'T xNOW

IF_"HEATING STOVE 3UANING 500D, COAL, COKE" MENTIOMED % 3. 3 2R J. 10, 35K:

$ {1 es
e (I ™
6 [ DON'T xNOW

12.¥ {3 the neating stove airtigne?

TAXE 2ACK SXHIBIT 3/10

1A 4378 o 1982 Residental Energy Consumption Sureay

Q. g
MARK
ALL THAT
APPLY
9 e
(1 48
T e
{1 :sa
s
{1 :s2
(i 1s3
o ise
03 :ss
(1 :s8
{1 7
T :ss
3 ss
3 80
01 s
i
182
:83

HEL
.38

*Question 13 is omitted.
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[TEM 4. HOUSEHOLD SURVEY MATERIALS
Household questionnaire -- page 5

r

J4. Has any wood been durm-d in your home in the 2(] ves e
past 12 months? K] MO == SKIP TO Q. 21
1F *YES,* WAND RESPONMDEMT SXHIBIT 15, AND ASK: 188
18, This exhidit §1lustrates sbout one cord of 1] LESS THAR ONE CORD -~ ASK Q. 16
wood. Did your nousenald zurm less than 2] ONE IR OR ORE -- SKIP TG Q. 17

this wmaunt, 9r 1bout this amount or aqre?

IF *LESS THAN ONE ZORO." TURN TQ SXHISIT 16, AND 4SK:

16. which af zhese is most nearly the 1{7 A FEW LUGS OF SCRAPS OF %000
amount of wood bhurned in your , vy -
housenold in tne past )2 months? 2(;1 /4 70 '/3 OF A CORD '57

(] 142 CORD (ABOVT INE PICK-UP :

TRUCK OF wOOn)

403 OQVER 1/ JORD 3L LESS THAN
A FULL CORD

TAKE SACX EXHIBIY 16, SK[P 70 Q. 21

{F "ONE CORO Of MORE* ON_J. 15, TURN 10 EXHIS(T {7, ANO ASK:

17.% Tnis exhibit saows wood piles af different
sizes. Just using these as jeneral refarence
points, about now many cords 3f waod 3i¢

you burm in your Bousenold in the past r 168179
12 montas? (SEE [NSTAUCTICN 3ELIW.) YUMBER OF CORDS: | ¢ '

TAKE 3ACK EXdi3(™ 17; G3 "0 Q. 21

INTERVIEWER INSTRUCTIONS: -

Q. 17 - &xpibit 17 is imtanded gnly for general refereace. fPruse for respondent’'s Jest asti- |
mate of numder 97 cords surneq -- tn1s, AF zsurse, will Jrainariiy se 1 aumoer
d{fferent from the soeciffc quantisies shown 3n zhe 2xRibi%.  9acard answer ta
nearest cord, ar cord plus Fraction, as jiven 2y respondent | ‘ar azampie: 1, 1-i/Z7,
4, 10, 12, and 53 an).

CIA 4578 ¢ 1912 Qewisunddal Energy Cansumpiion Survey

*Questions 18-20 are omitted,
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(TEM 4. HQUSEHOLD SURYEY MATIRIALS
Housenald questionnaire -- page §

.

- 3.

28,

8.

At what temperatyre 40 you usuaily keeo your home during he day
in the wintersime when samecre is it hame? (SET INSTRUCTION

AL what temverature do you usuaily ceen your tome during ine day
in the wintertime woen no one 13 at “ome? (SEE INSTRUCTION

-

At what temperature 40 you usually keep your home 1urmc
tlesoing hours in the wintgreime? (SEE INSTRUCT 108 3o, )

Oc you have a thermostat that cin de used %0 adjust the
temparature in your home Quring the heating seasoni

207-208:02

' DEGALES
‘ FANRENHE 1T 21:-222

98 (] HEAT TURNED OFF

| CEGRELS
l FAKRENHEDT 213-14

95 [] HEAT TURNED CFF

; SEGRESS .
FAHRENHELT e

35 (] HEAT TURNED OFF

L7 YES -~ SKIP TO . 28

of1 v
IF_*NG™, MANO RESPONCENT EXMIS(T 25 AND A3K:
28, Please ook 1t nis lise and tel) me ihe ways, if any, you
use %O adjust the temperilture in sour MoMe Juring Ine Veating
$2830n. MARK ALL THAT APPLY.
OPEMING ANO CLOSING #INDOWS R 300RS . . . . . . . 71
GPENING ANO CLOSING HOT AIR (ENTS . . . . . . . . (]
TURM MEATER ON OR OFF [UP OR JQuN} . . . . . R
TURN RADIATURS QR COMVECTORS JM Q2R JFF . . . . . 03
ADJUST ORAFT OR AMOUNT JF FuEl #CR .
%000 OR CQAL FiRE e e 23
USE COOKING STOVE., JYEN, TR ANGE ’O
HEAT HOME . . . . . . . . . . e e e 0
QTHER (SPECIFY): {1
NG WAY 70 AQUUST THE TEMPERATURE ij
HKANG RESPONOENT EXMIS[T 26
ring the Dast winter wds your ome wilhaul Reat
far gne or more days for iay of lnese --asons:
(INTERVIEWER: READ AND MARK *vES,” (R "¥0," FOR IACH {TEM.)
unadle 0 say for fuel or sliiitiss . . . (] vES EIDA
(andlord 4id not orovide heat . . . . :(3 res st 4O
Heating systém Jraxen Ir uncer ~sparr . . U] YES SO
No fuel availagle . . . . . . . . . ... 27 res {3 o

Jthar (Scecify):

(] ves o( w0

JAXE 3ACK SXMISIT 2

8

a18
213
220

32
222

223
22¢

228

INTERVIEWER INSTRUCTIONS:

Q. 21223 -- If respondent xeegs different jecsicns of the ncuse at diffsrent temperatures, ve want L9 Xndw
the ismoeratyre in tne 2art Af the Yoyse wnere tne deopie sre. Lf, far example. ine neat is

turned of f upstairs 2uring ne Jay decause e ‘amly
temperature.

'S 10wn§laire, ve wanti ne downsiairs

{f respondant doesn t know ‘emuerature, hut does tnow Inermustat setting, ~ecard ihermostat

setting, Jtnerwise, Srode for oest estimate.

E1A 4578 0 1982 Residential Enorgy Consumoation Survey
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ITEM 4, HOUSEHOLD SURVEY MATERIALS
Housanold gquestionnaire -- page 7

HAND RESPONOENT £XHIBIT 27/29
27, hich fuel fs ysed most for heating water 01 {] GAS FROM UNDERGROUND PIPES
(other than just foF cooking purposes)? SERYING THE NEIGHBORHOOD
02 {J LPG GAS (BRTTLED UR TANK 3AS)
o1 (] sueL QML
o« (] XERQSENE OR COAL QTL 331-232
os (] ELECTRICITY
‘ o6 (] CCAL 2R COKE
07 [] woQ0
o8 [] SOLAR COLLECTORS
21 {] OTHER (SPECIFY):

00 [] N0 FUEL USED -- “AKE 3ACK £XHIBIT
27/29, SKIP T0 3. 32

3¢ [ 0ON'T XMW

28. In addition %0 your main *uel, do you use 1 (] ves 233
any other fuel for aeating water (other {1 %0 -- SKIP 0 3, 30
than just for cocking purposes;?

23. What s the additional fuei? 01 (] GAS FROME UNDERGROUND PIPES
SERYING THE NEIGABCRRKOO0

02 (] LPG 3AS (BOTTLIZ 2R TANK GAS)
23 [ FUEL O1L

04 [] XEROSENE CR CdAL 310

03 [] ELECTRICITY

o6 [] COAL OR COEE

07 {] w000

os (] SOLAR COLLECTORS
21 {] OTHER (SPECIFY):

234-338

s o it s

96 [ DON'T NOM

30. 0o you have Mt runring water in your home! 1 0] ves

‘:3 ) 216

312, You mentigned that the fuel you yse mst for
heating water is (SEE Q. 27). Has that Jeen the

Ln = TES . SKIP TT 3
main water healing rug: Nnere 'n your home Si1nce £ E AR
January 19807 ¢ (] no

[0
s

315, In what month and year 4id your oresant water AGHTH:
heating fuel came nto use {(just igoroximately)?

TEARS

le. What was the main water heating fuel before that?

FREVIOUS #ATER
HEATING FUEL:

i

TAKE 3ACK EXHIBIY 27/29

EIA 43718 @ 3982 Ranigentiel Energy Consumption Sucvay
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ITEM 4, HOUSEHOLD SURVEY MATERIALS
Household gquestionnaire -- page 8

12. 0o you have air-conditioning equioment, either a
central system or individual window 3r wall units?
{MARK ALL THAT APPLY.)

IF “INDIVIDUAL (WINDOW/WALL) UMITS®

33. Yow many individual window or wall units
40 you have?

@

1F “CENTRAL SYSTEM® QN Q. 32, ASK:

34.% Does the central sir-conditioning system
usa gas from underground piges. LPG, or
slectricity?

36. How many rooms in your [house/apartment) can be
cooled by your air-conditioning? 20 not count
bathrooms, hailways., foyers, or enclosed
perches.

HAND RESPONCENT EXHIBIT 37

7 OYES, CENTRAL STSTER

TOYES, THDIVIOU'L [MINDOW/WALL}
UHITS
{1 % -~ SKIP 70 Q. 37¢

e e

NUMBER OF UMITS: i |

1 [] GAS FROM UNDERGAOUND ?[PES
SEAYING THE NEIGHBORWOQO

2 {7 L6 GAS (BOTTLED QR TANK Gas)
3 {7 ELECTRIZITY
6 (] DON'T xnOM

UMBER OF 200MS: |

95 [] EHTIRE HOUSE QR APARTMENT

o2 B
2
g

240-341

242

344-343

37. hich of the statements on this exmibit best describes the way you used your air conaitioner(s;

last summer? {MARX ORLY CNE.)
6 [ DID NOT USE AT ALL

1 {] TURNED Om ONLY A 72W JAYS OR NIGHTS WHEN REALLY NEIDED

2 (3 TURKED ON UITE A 31T

$ {] OTHER (SPECIFY):

3 (] TURNED O JUST ASCUT ALL SUMMER

TAKE SACK SYHIBIT 37

[F °YES,* ON Q. 32. A3K:

372. Have you used the same air conditioning equipment
in your home since sanuary 13807
IF_*8Q,* ASK

378, [n what montn ang year 4id your prasent
air condilioning equioment come atg
use {just approximately)?

37e¢. 01d you have air conditioning equipment
hefore Mmag time?

{F_*NQ," 0N Q. 32, ASK:

37d. Have you used iny air conditioning squipment
nere in your home since January L3807

- {F *YES, " ASK:
37e. - [n what month and year 3id yau stag using

the ai1r sonditioning sguipment [just
approximately)?

1A 4578 ¢ 1982 Revidental Bngrmy Consumption Survey

1{] rEs

S{; %0 -~ K{P "0 Q. 18

WOHTH: |
R
pes————

TEAR: | i
SRR

248

*Question 15 is omitiad.
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ITEM 4,

HOUSEHOLD SURVEY MATERIALS

Household guest:onnaire -- page 3

1.

HANQ RESPONOENT EXMIBIT 3%

4ow many doars 10 you nave in your hoee that go from 3 hested arel

to the outside or to an unneated ired? (SEE INSTRUCTION 2ELOW.)

wumaER
JF 200R

(1 momg

. [MM_—[ 247 248

-~ SKIP TO Q. 44

200rs that Jo to an unhegted porch or garage.
include 300rs 0 2 heated Nallway in 4n sosrement SuTlding,
dogrs thal ire permanent!y sealed shyt, or dears 20 an

unhested attic or hysament.

Q. 18439 -~ Count eacn air of sliding glass 200rs 4% Ine toar.
%0 not

ine!ude

g

@

@ o

T

7 COMMERGED 3T PROFESSIONAL TMENCY

T3 SAYE ALATING AMQ/OR IIQLIAG 10STS

T OTAME THE COST 35 4 CREOIT A

IRCORE TAE ETUAN

8 TARE ASYAMIAGE ¥ SOVEMWMEN! <OmfY JR
LOeCOST SOVEANMEAT LDANS QR WPRQUEEENIS |
U3 WIS ALCAUSE «f SEFC J0IRG JTMER

P MPICYEMNCS AT Samg 1 i
ECOMMLROES 8T 7RI{NQ 51 2ELAINE i

WYIION (EMERGT AGOITOR M £1PERT)

ARG 0N ICAQ ABON! 3ENCFITS OA
UGIT R TY, MGALIAEL A MWSPAPERS |

)
|
i
|
i

TLAACDWCNE IF BRORER IR EFECTIVE NI

ITER AEASOR (SPECIST) J

ELA 4570 ¢ 1202 Rendenbai Energy Consumonon Surery

39. Please 100k 4L his 2xnidit af Jifferent kinds of doars. How many of each «f :hese Types of fcors 40 you Mave’
Q. 40 fe. 4
NUMGER WITH | NWGER STORM/ |
Q. 39 $TORM 000f INSULATING DOORS Q0. 43 |
AUMBER QR [NSULATING | PUT (N SINCE CTRCLE NUMBERS FOR REASONS i
aF 200RS RASS | SE?T. 1, 1980 3. 8 i SELECTED 3Y RESPONCENT i
Da. Sitdtng glass | l | 256-260 I
i 00rs WONTH: , - ~ 4
YEAR: 198 _ | L i3 {
NONE NONE 1 HONE iN PRQCESS L0 {FPEIIRY )
} a 249 a 28¢ > 251 q: 2524258 | ’ R
{'n. other doors ' {2r8-072
‘ to iMe outside m-.____i‘ : ) TR
! YEAR: 198 l
’L (] wong 1] WOME {1 nONE {7 % PROCESS TGO{SPECIFYY:
281 L 202 154-2587 | B ‘
TAKE 3ACK SXK{81T 39 t " 0 0
{
FOR SACH TYPE QF 200R SOR il ‘
WHICH ANSWER IS "2NE OR \
MORE ,* ASK:
’740. (Ooes/How many of) e ___ \
door(s) nave (a storm dGar/ \
storm doors) or insulating L
qlass?
i FOR EACH TYSE OF STORM 000R it OOOR WITH
| _INSULATING GLASS, A5k
41, row nany of the (stormyinsyiated .
. glass) doors wers Jut in our
nome since Septemper 19807 —e—ememe—a
[F_ONE OR MORE. ASK:
42, In wnat month and yeér 319 you get (it/them)? wwee—s
HANQ RESPCNOENT ZXHW{BIT 43/48
43, Which of these wert most ‘moortant ‘n your decition to 'nstali Cstarm/
insulated glass) deor(s)?
CIRCLE NUMBERS 7QR ALL ALASONS THAT ApoLY
TAKE 3ACK ZXW{BIT 43,48
or TEASONS FOR 3. 43 *
INTERVIEWER INSTRUCTIONS: ‘ : :
© IR ComroRT !

0



[TEM 4.

HOUSEHOLD SURVEY MATEIRIALS
Hausehold questicanaire -- page 10

“,

Kow sany windows 40 you have in your home?

gnly If these areas re deated. (SEE [NSTAUCTICA 3ELQW.)

337-308:23

Plegse Include basemmnt, at®i¢. Jarage, and JOPCH windows

How sany of the windows
Agwe SLorm windggws or

insulating glass? (SEZ
INSTRUCTION BELOM. )

{F OME OR MORE WINOOWS W{TH STORM
HINDONS QR INSULATING 3LASS, ASK:

4§, How many of the sLOMM windows
or windows with insulating
glass ware gu i your nome
since Septemver 1, 13807

I¥ _ONE OR “ORE, ASK:

47, 1a what month and year were ey DUL iN7 oot

HANG QESPONCENT SYMIB(T 43/48

48.

Which of these were most imoartant in your
gucision o install [s33rm winaows/windows
with tasulating glass)? CIRCLE MUMBERS

FOR ALL REASCHS THAT APSLY,

0. 4%
NUMBER MITH Q. 46
StoRn NUMBER STORM
Q. “ WINOQWS OR % INOOMS 9. 48
MaSER INSULATTHG PUT (M SINCE CIRCLE NUMBERS FOR 2EASONS SELECTED
OF WINDOWS GRASS SEPT. 1. 1980 g, o7 87 RESPONOENT
. WONTH: 321325 |
YEAR: 198 1 2 3 & 5 & 7 & 3 1
(] wong {3 ~oxg {1 xGnE -1 {3 i~ pROCESS 10 (SPECIFYY: !
372-312 123314 278.318 317-320 |
A A A

JAXE 3ACX EXMIBIT 33/48

q

witrdan,

INTERVIEWER INSTRUCTIONS:

7. 44 - Each »indow that Opens secarately snould Se coynted 25 dne

Alsg count windows Lnat ire fixed in slace. 0

ot include windows (glass sanels) ia doors.

4§ oo Windows made of doudle glass ind ather types of insulating

glass count the same 33 sLOrm windows.

1A 4878 © 1982 Rosidendst Energy Consumotion Survey

1
REASCNS “TR 7. 48

1 £OR COMFOAT
$ T3 SAVE MEATIRG ARG/CR IDQLIRG TI3TI
3

N
i
0 TARE WE COST A% 4 IFEQLT W !
ACORE AL PETURR |

& T TAKE ADVARIAGE OF JvFSWEERT mmEY IR
LOMeCOST SAVEMRENT SANS IR (PEROVEMENIS |

$ OI0 THIS SECAUSE «f «£4€ 20(NG JTHEQ {
O LPCOVEMENTS AT A M€ ‘

§ SCCOMMENGLD 37 /RIEMD OR FELATIYE

7 MCOMMENOCD 8Y PROFESSIORAL INERGY
ADVISOR [[MERGY AUDITOR IR ZXPERT)

§ ARD OR LLAD ABOUT SENEFITS .OR
QLD 08 TV, MAGALINE M CNSPARERS)

|
i
9 RORACDERT IF WORER R MFECTIVE (TR t
10 OTHRER ACASR [ SIELIFYY J




{TEM 4. HOUSEHOLD SURVEY MATERIALS
Household gquestionnaire -- page 1l

{ {F ONE-FAMILY MOUSE OR MOBILE 4OME, ASK Q. 49Ff. [F 2 OR MORE UNITS [N BUILIING. 5KIP 73 Q. 73 N 2AGZ '3 ’

49. 00 you have insylacion in 411, or jome, ar none af the 10 ALL
outside wails of your home? 2 (] SOME
a [] xone iz¢
&[] 0OM*T xHOM
s, 0o you have roof ar cailing insulagion? 1 0] res .
3 (] NG - SXIP T Q. 54 327
6 (] 0ON'T XAQM .- SKIF T G. 34
[F _°YES,© HAND RESPOMDENY SXHIBIT ST AND ASK:
51, Adout haw much of he roaf or ceiling area 3 [ YERY LOTTVLE (LESS THAN 1)
is fasulacea? 1] e 1
2 (3172 {38 - sy 323

3 (] 308 187 - 5L
¢ {3 AL (98 - T00%)

TURM O EXMIBIT 32

5§2. Thts exntbit shows different xinds of [ " X
tnsuiagion. Pledse all ma whether 4. SATT/BLANKET ‘; {1 ves i i
or not you have #acn Ine n your reaf ’ 27 10 ! INCHES {
or cailing area. s :

€ {] 2087 enou i (1 cON'T xNQW
[
329 | 330331 .
. |
5. LOGSE E (] vEs ] ;
BARTICLES/ |, . g |~y |
LOOSE FllL 4 ;

4 &7 0ONT QoM l {] 20N'T xu0W

332 333-324
: {
c. FIRM FoMMs |1 [0 ¥ES | 5
FIRM PLASTIC |, © v 1 TNCHES ;
605 0N oG | T 00N'T enOw

t
535 1382337 !
4. SPRAYEZ~IN |17t vEsS ; 5
FOAM 0§70 | NCHZS .
A 6] Q0N T KNOW ] {] ON'T KHOW ¢
- 338 539340
e. OTHER L0 ovEs } f
(SPECIFY): 11 X0 TNCAES (
e | 61 0ON' T KAOW ' 20 oot ew |
FBR EACH *VES.® ASK: 41 ! 542-343 |
~

§3. Adout how many incnay of (INSULATION TYPE} J
40 you heve in yaur mof or caving area?

TAKE_ZACK EXHIBIT_ 92

E1A 45710 @ 1982 Residgentist Energy Consumption Survsy
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ITEM 4. HOUSEHOLD SURYEY MATERIALS
Household questionnaire «- sage 12

s CONTINUE IF ONE-FAMILY #QUSE IR @08ILE #OME. (F 2 OR MORE UNITS [N SUILDING. SKIP TQ Q. 75!

H

HAND RESPONOENT EXMIBIT 54

o4, F!uso__ikoak ac this list and 21) me which items, if any, Save deen idded 3Ir instailed in your hGme since

Septemder 1, 1980,

q. $6
CIRCLE “UMBERS FOR IEASONS

Q. %4 Q. 5% SELECTED 3Y AESPONDENT
4. Rgor or ceiltag in- *
sulation 349-353
{3 ves MONTH:
1 YEAR: 158 2 Y & 0§ 5 7 3 3
{] in PROCESS {1 in #ROCESS 19 {SPECIFY;:
344 345348
b, lasulation in :ne
sutside walls 353383
(] res MONTH:
{in YEAR: 198 1 2 3 4 5 6 1 3 3
{3 i PROCESS {] in sroCESS 10 (SPECIFY):
384 158-358 ——————
¢. Imsulation in the
Satement or Crawl | 363=373
space dalom floor
af house
{3 s MONTH:
{] w0 YEAR: 198 Y2 Y ¢ s & 7T 3 3
[ o . 10 (SPECIFY):
{] % PROCESS 164 {Jm uoczggs_‘,sa (SPECIFY)
. A
TAKE BACK EXNISIT 4

FOR *YES," QR 1N I9OCES3™ ANSMER, ASK:
$5. In what maneh snd yedr was the

wark completed? (SEE

INSTRUCTIQON 3ELOW.)
HAND R!S?ONE!.!IT,_EMBIT b

$6. Mhich of these were mos: imoortant in your decision to add/install
she insulation? CIRCLE YUMAERS FOR ALL EASCHS THMAT ApPLY

TAKE BACK EXMISIT 36

INTERVIEWER INSTRUC TIONS:

Q. 54 .- Marx “Yes,® “N0." or “In Srocess,’ for sach item. Zount 4s “In
Procass” any work started but not yet completed. 00 not count
Zranges nade defore this housenclid moved in.

Q. §5 «« {f nousenold has done item more than OncCe, write down the mose
recent date.

£IA 4579 & 1382 Residential Energy G pion Survey

ACASONS FOR 3. 36

1 FOR COMFQRT

2 73 SAYE ACATING ANG/ON SOOLING (OSTS

1 1Q TARE "ME COST AS A4 CXEDIT WM
{NCoNE AL SETUAN

4 70 TAKE ADVANTAGE OF CVERWERT 2OREY OR
ANeCOSS DYEMRERT LOANS FOR [WRCYEWENTS

§ 010 IS SECAUSE o€ +€AE JOING JTHER
HIE IPRVEMNTS AT S T
§ ZECONENED 1Y FRIENG M ICLATIVE

1 RECORENOLD Y PROSESSIONAL INEAGY
AQVISOR (ENERGY AUGLITOR R CIPERT)

3 VEARD OR RCAQ ABQUT TENCFITS (Om
B0 IR TY, sAGRZING X SQUSPAPERS)

$ ROPLACEMENT OF SROKER O XFECTIVE (TEw
10 ATER REASOR (SPECIFY)

93



ITEM 4. HOUSEMOLD SURVEY MATERIALS
Housengld questionnaire -- page 13

EONTIMIE {F OME-FAMILY HOUSE OR MOBILE HOME. [F 2 JR MORE UNITS [N BULLDING. 3Xi? '3 3. 7S

HAND SESPONDENT £XMIBIT 7

57. Have any of thess beaen added ur installed in your nome since Seotenier 1,

19802 907438234

a. 61
CIRCLE NUMBERS FOR
REASONS SELECTED 37
Q. §? q. 88 . 59 1. &0 RESPONOENT.
i A reslacement | (] ves 201 REPLAGEMENT | (] SAME FUEL | wONTW: __ ’ RIRE
nome eacing | a(7 0 207 ApoITIoNAL | 2{] OIFFERENT! YEAR: 198
system or {] In PROCESS FUEL ) ?ROC-__—b 1Y 23 48567 8 9
2 . 1 35
furnace 10 (SPECLFY):
411 112, 13 41d=dl7
o :r’:gmm{' (] ves 1{] REPULACEMENT { 1(] SAME FUEL | wONT4: __ Ls20-s2¢
ot vater ol] % 2] ADDITIONAL | 21 OLFFERENT | vEad: 198 1 2148674839
sailer. or 2{) I PROCESS {1 % PROCESS
tank 10 {SPECIFY):
433 124 428 425-429
[}
c- A reslacemenc 1.0 ves 107 REPLACEMENT | ;[] SAME SUEL | MOnTH: [#42-438
cencral aire  g(] %0 2(] ADOITIONAL 0] DIFFERENT | vEAR: 198 12y 45 87 39
e ™ 1a(1 o Process e (3 1 saocess 10 (SPEELFYY
43§ 458 437 138441 )

TAKE SACX EXHIBIT S7
FOR_SACHM TVES™, OR “'N JR0CESS™, ON 3. 57, ASK:

58, Was this a replacement or an
wditional system?

? A - A

|

53, "Doas it usa the same fuel or different
fus] than the ane you had defore?

0. !n what month and year was the workx completed?

HAND iESPONOE!&T TXMIBIT 31

¢
z §1. Whigh of these were Mest impor<ant in sour Jecision i3 ~eplace/add .-
| the new system? CIACLE NUMAERS FOR ALL REASCNS THAT APPLY

TAKE 3ACK EXMIBIT &1

—

REASONS FOR §. 51

IF _“vesS,> OR "IN PROCESS.” ON ). S7a. 3, or c. ASK:

T AOR OMEOAT
§2. Has/have the replacement/idditional system(s) 2 70 SAVE HEATING MNQ/OR COOLING 38T
included the uyse of active salar energy or 147 170 tAE 'ac mt a3 A CRtOtt m
wind snerqy davicss? 1{3 veS INCONE AL tLTURN
4 1Q TARE AGVARTRGE IF TvEeweEN? ONEY IR
o{] 0 LOMeCOST GOVEUNRENT LOMMS FOR MPROVEMENTS
$ 30D THES BECAUSE W et :om g
{F "YES,” ASK: O PROYENEINTS AT Mg T na
, § SCOMNGED 31 FRIEN0 OF ltumt
§3. Please dascride the new system. ? ACTENED BT FIOFESSIONA, CNERGT
8 umwn (ENENGY suLTOR 08 umn
1“9 ARG O REAQ ABQUT BEMEFITS .

UﬂlD O 1Y, WAGALING M ﬂ‘iﬂlﬂlsl
0 HEMACEICNT OF SACKEN OR OEFECTIVE (TEM
10 OTWER REASOR ($PECIFYY

E1A 4578 © 1982 Nesid 4 Energy © ption Survey




[TEM 4,

HOUSEHOLD SURVEY MATZRIALS

Housahold quastionnaire «- page id

[CQNTI'WG 1F INESFAMILY MOUSE OR “OBILE HOME. IF 2 R MORE UNITS (N 3UILOING, 3XIP 70 Q. 73 i

54,

RAND gmur gmg;r d

Nés 100k at this 145t ang as | resd sscn item tel) me which,
since Septeseer 1, 1980. (SEE [MSTAUCTIONS AT BOTTOM OF FACING PAGZ.)

if any, have Jeen added or installed in your home

q. 56
RCLE MMBERS FOR EASONS

[41
e Q. 54 q. 6% SELECTED 8Y RESPONDENT
2. An augomatic seg-dack ar clogk 1 (] s NONTN 155-489
thermostat v(lm YEAR: 198 12 T 5 & 1 8 3
' 2 {7 N PROCESS | (] N 9ROCESS LR P
40 452354
. Flam retention neas durner for 101 e NONTH: [ms-n's
furnace (fuel ofl) o[l n YeAR: 198 12 S A
7 {7 in PROCESS | [] IN PROCESS 1Q (SPECIFY):
- 180 183-454
¢. Automatic flue door {vent damper) | I ] YES MONTH ; [473-475
2 (] ne 1EAR: 198 12 T 5 & 7 8 3
2 {7 In PROCESS | (] [ PROCESS 18 {SPECIFY):
" 422 47.422
d. Electrical or mecvanical furnace | 1 (] YES  s5o7} MONTH: | 515 520
ignition system (sgarx ignitian) o (1™ 508: YEAR: 198 12 T
2 {7 IN PROCESS | (] [N PROCESS 10 {SPECIFY):
11 §12+518
'R !‘mﬂuim srgund hedting and/or 1 {7 s MOMTH: f 528530
cooling ducts e ] % YEAR: 198 12 T8 s 7 3 3
2 [7 teproceSs | (3 (N PROCESS 10 {SPECIFY):
337 522.525
f. Insulation arcund the not watsr 117 ves HONTH : | 538-540
, ne/or cooling pipes o [1% YEAR: 198 12 T 57§ 3
2 {7 e PROCESS | (] IN PROCESS 10 (SPECIFY):
. §37 532-835
g Insulacion around the not water 1 (] ves MONTH: [5“-550
heater a(1% YER: 198 |1 2 T s & 7 & 3
2 {7 1% PR0CESS | (] N oRnOCEISS 19 {SPECLEY):
S41 392-5481

| 0. §4-88 ARE CONTINUED ON 7ACING ?AGE ]

E'g E-‘-g ¥ Dgs -, 55‘:
§s.

nwhat month and year was the -urk comoieted?

(szs mmucmn AT aQTTOM OF 7

w.i!ﬂ_.

86, Wiich of these were most imoortant in your decision 0

EiA 4578 ¢ 1982 Renic

Wd or instail (TYPE OF iTEM ADDED OR INSTALLED)?
CIRCLE NUMBEAS FOR ALL REASONS THAT APPLY

ACING PAGE.)

Syrvey

Sal Energy C.
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ITEM 4. HOUSEHOLD SURVEY MATERIALS
Household guestionnairs -- page i3

e

[ conTinueD Faom PaGE 1 |

2 (1 In PROCESS
531

{1 tx PROCESS

10 (SPECLFY):

———————————>

q. 46
CIRCLE YUMBERS FOR REASONS
9. 64 9. 6% SELECTED 3Y 3ESPONGENT
h. Closeable shutters, insulating 1) ves MONTH: | 358-300
drapes. reflective film ¢ (1% veAR: 198 1 2 1 45 &5 7 8 9
2 {1 1% mocess | [] Im PROCESS 10 {SPECIFY):
53 £55-588 -
1. Plastic spests (over indows 3r 1 (] ves MONTH: {segms70
gther cpenings) s (Im YeMR: 198 {203 & § & 7 8 3
7 (] i ProcEss | (1 tw 2w0CEss 10 /SPECIFY):
341 $43-545
1. Cauilking 1 {1 s MONTH: | §78-330
o (1w TEAR: 198 Tt 2 3 & § 6 7 8 3§
2 (] In PROCESS | (] (N PROCESS 19 {SPEZIFYY:
571 373.378 ————
k. Weatner stripping iround any 1 (JY€S 607+ MONTH: ]' | Fg-s29
windows ar doors Lo he $08: . -
outside o {]% o8 | YEAR: 198 ; vz 3 & 35 & 7 8 3
2 (] tn proceSS | [] M PROCESS } 10 (SPECIFY):
511 $72-4875¢ em————- ]
1. Xeat pump 1 (] s wONTH: f | 422430, ]
ERSR YEAR: 198 vz 3 4 s & 1 5 9
2 [] tn PROCESS | (] N PROCESS | 10 (SPECIFY): !
27 | #22-625 | -
m. Wogd-durming stave 101 res MONTH: LI3€~d¥d
o (ln YEAR: 198 v 2 3 4735 5 7 8 9

FOR_EACH “YES.~ asx:

65, [n what month and year was :he work comoieted

2§ !

§

(SEE INSTRUCTION 3ELQMW.)
TJURN _TQ ExMiBIT 68

§6.% Which 3f thesa ~ere most impartant in your decision ta g or
1 inscall (TYPE QF [TEM ADQED IR INSTALLED)?

) CIRCLE SUMBERS FOR ALL REASONS THAT 4PPLY

TAKE 3ACK EXHIBIT §§

recent dace.

INTERVIEWER INSTRUCTIONS:

Q. 64 <= Mark "Yes,” "NM0.° or “In Process” ‘or each item.
Procass” any work started But not yet compleceq.
count any changes made defare INis nouserald moved ia.

Q. 65 .= [f nousenoid has done item mare than onge, write down the mast

Count &3 "In
0o not

REASONS FOR Q. 56

1 FOR IOMEOAT
T 10 SAVE ALATING 4mQ70R CO0L (NG (05T

370 TAKE T™™E IOST LS 4 CREUIT M
(ACONE TAS RETUAN
4 0 TARL AQYARTAGE JIf CAvEAMMENT YOwEy IR

NS ST COYERWACNT LCANS SOR [eeagyegnis

$ 010 THIS MECAUSE & JERE SCING ATwed
O WIGTEMEALS AT SAE TiM

& WMCOPENOED Sy FRITND M TELATIYE

T CLCOMEROED BY IBIFESSTORAL ENEIGT
AQVISOR (EACRGY AGQITOR R £2PERT)

& WCARD OR EAD ANCUT SENEF(TS (Om
IO IR 1Y, WMGALINC I8 ACUSIRPERST

$ MPMACDRAT 3F SROKEN OA DEFECTIYE [TEX
10 OTMER REASOW (SPECIFY)

EIA 4579 » 1582

i Energy C

Survey

*Questions 67-74 are omitted.
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ITEM 4, HOUSEZHOLD SURVEY MATERIALS
Household Suestionnaire <« sage 1§

75. Qo y0u have 4 refrigarator in your home that you use ;{7 res
reguiariy or occasionally? o {140 - SKIP Y0 0. 79 558
LF_SYES. = ASK:
76. 06 you have one refrigerator or more than one that 1 (] one
13 presently in use? {How many iitogesher?) $57
2 {] ™0
. : : 3 (] THREE OR MORE
ASK ABQUT EACH REFRIGERATOR .- FIAST ask Asout :
FRL TOR uSED “OST: (SEE IMSTRUCT Lok, REFRIGERATOR o1 1 REFRIGEIRATOR 2 |
1. 13 {t eiecsric ar gas? {7 sLeStris ISERREE -t k
2 (] 6as £5212 1] GAS 560
. HAND AESPONDENT EXHIBIT 78
- 78. 'llMch of these best describes yoyr refrigerator?
{MARK ONE)
o Freezer section (or ice cube section) must be )
defrosted servocically HES 13
) 5% §81
o Freezer saction defrosts aucomatically after
frost WiTas w0 (catcn pan must be emoties) 2 (] 2101
& Full frost-free (frost does not 2uild up) 3 (] 2 (3
¢ N9 working freszer section . ¢ (] « (]
3 X EXHI3IT 78

INTERVIEWER INSTRUCTIONS:

Q. 7778 «a [f raspondent 2as nare than Swo refrigeritors, 1Sk 200Ut twa Jseqd Tost.

CIA 4578 & 1942 Reudantisl Energy Cansumption Survey
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ITEM 4. HOUSEHCLD SURVEY MATERIALS
Housghold questionnaire -- page 17

79. D00 you have & home freezer -- one that is 2 sesarate
sopl m;a from the refriges ator -- that i presently
in use

IF *YES,® ASK:

80. Do you have one freezer or more than one that
{s presantly in use? (How many altogether?)

ASK ABOUT EACH FRETZER -« ASK FIRST ABOUT SREEZER
USED MOST: (SZE INSTRUCTION 3ELOV.)

41, Is 1t electric or gas?

82. s it 3 frost-free freezer orF must i2 de
defrosteq?

(3 res

o {1 % - SRIPTOQ. 83 143

1{] ™
2(] ™
3 {] THREE OR MORE

83

FAEEZEA #1

FREEZER #2

2 (] ELECTRIC
203648 584

1 [ FROST-7REE
WST OEFROST
201 "e5S

L {] ELECTRIC

2 (3 @S 388

2 {7 FROST-FREE

2 (] musT 0EFROST
387

INTERVIEWER INSTRUCTIONS:

aout two used most.

Q. 8182 -« If resoondent has mare chan two freezers (ihat are appliances separack from refrigerators), asx

ElA 4578 & 7382 Renidential Energy Consumption Survey




ITEM 4. HCOUSEHOLD SURYEY MATERIALS
Househoid questiagnnaire «- page 18

HAND RESPONOENT EXHIBIT 33

83. Thinking of all the different kinds of
cooking done nere, including cooking in the
oven, an. & range, and with small appliances,
wnich fuel i$ used most?

TAKE SACK EXHIAIT 23

34. Ooes your housenold use an oven of any type,
incluging microwdve or convection ovens, <or
cooking at least occasionaily?

[F _“¥E3, " ASK:

85. 0o you have one oven gr more than one
aven that you presently usa? (How
many -altogether?) (SEI INSTRUCTICN
BELOW.)

ASK ABOUT SACH OVEN -- ASK FIRST ASOUT
QUEN USED MOST: (322 NSTAUCTION

o

| 86, ' 1s your oven electric or gas?

87. Is it a microwave aven?

I
!
t 1F YELECTRIC,“ ASK:
|

o1 {] GAS FROM UNOERGROUND PIPES
SERVING THE NETGHBORKOCD

02 {] LPG GAS {BOTTLED OR TANK GAS)

03 (] FUEL OIL .

04 {] KEROSTNE OR COAL OIL 568-369
os (] ELECTRICITY

06 {J COAL QR COKE

07 [J wo0D

21 {7 OTHER (SPECIFY):
o0 {] NO COOKING DONE -- SKIP 70 Q. 38

1 (1 ves 870
3 {180 .- 5K{? "0 7. 38

2 {7 oNe
2 (3 ™™ £71
1 {3 THREE OR MORE

oVEN o1 | QVEN 2
1{] eLsctRIC 1 {7 ELECTRIC
2(] aas g7z 0 1] GAs 574
|
1
2{7 ves ooid ves
2] %o 5731 2(1 %0 575

INTERVIEWER INSTRUCTIONS:

Q. 85 -« 0o NOT count tcaster ovens in count of ovens.

Q. 86 -~ [f respondent Nas more than two ovens, ask 3Loul wo used "0ST. I
i

LA 4578 » 1942 Rewl { Energy C fon Survey
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ITEM 4. HOUSEHOLD SURVEY MATERIALS
Household juestionnaire -- page 19

HAND RESPONDENT £XHIBIT 28 707204 :97

88. Please look at this list and, as [ read each item, te | me which of these you
use here in your (house/agdriment)?

ELECTRIC RANGE (STOVE-TOP OR SURNERS) 1 {7 ves o[ 0 7t
GAS RANGE (STOVE-TOP QR SURNERS) 1(Jves - o{]ln 712
(USING GAS FROM ugg;gg%m%s??gg% (] res (] %0 713
{usING LPG-—BOT?‘L‘ngg: 9'::&63‘5‘)' 1{3 ves a{l M0 714
AUTOMATIC CLOTHES WASHER 1{] ves a(] No 78
WRINGER WASHING MACHINE (ELECTRIC) 1{] YES o(] %0 718
ELECTRIC DISHWASHER 103 ves (] xo 717
ELECTRIC CLOTRES DRYER 1[] vEsS a(] %0 718
GAS CLOTHES ORYER 1[7 tES af] NO 719
QUTDOOR GAS LIGHT 107 res a(] N0 720
ELECTRIC OEMUMIDIFIER 18] YES 2{] % 721
ELECTRIC HUMIDIFIER 10] YES o{] N0 782
EYAPORATIVE CQOLER (SWAMP COOLER) {3 res a{] Ne 723
ot SRS e
WINDOW OR CEILING FAN 0] YeEs 2(] NO NUMBER. !___;____iﬁzs
BLACK AND WHiTE TELEVISION SET {1 ves of] NO  NUMBER: L_____l""‘”f
COLOR TELEVISION 3ET {1 ves 2{1 NO MNUMBER: l 1727
A
{F “YES™ FOR WINOCW QR CIILING FAN, ASK:
89. How many window or c¢eiling fans do you usa here in your home?
1F *YES" FOR SLACK AND WHITE TV SET, ASK:
N 90. How many black and wnite telavision sets do you uyse nere
in your home?
{F “YES® FOR COLOR TV SET, ASK:
91.% How many color television sets ¢o you us@ nere in your nome?
“TAKE 3ACX EXHISIT 43
£1A €578 © 1342 Residentai Energy C tdon Survy

*Questions 92-101 are omitted.



{TEM 4. HOUSEHOLD SURYEY MATERIALS
Household Juestionnidre - page 20

103,

104,

108.

107.

162. Now T have some questions adout the Jecple waa live nere.

2ease cz2ll me wno iney sre, Cust in relation

za (MOUSEMOLOER). | would also like 20 kaow their ages on their 1ast viriddays. § eese Jegia with
{MOUSEMOLDER). ~ (SEE INSTRUCTIONS 3ELIN).
w0 1S RELATIONSHIP sex Q. 107 . EMPLOYMENT ‘3GE i4#)
L PERSON | RESPON- 10 - FOLL PART NGT
R NENTY 4OUSEHOLOER FEMALE  WALE | 262 TIME TIME TmrAvED |
LI O HOUSENOLDER 13 A] 1] Hel a{] | 36:-d67
2 (1 ] (1 ] (1 Larraar
397+304:23
3 . 3 A2 (I ol | aniesr?
4 i1 12 A1 o] 1 osar-z20
5 M A0 (1 2(] of] | 931-337
§ bin) A | TS 2] a{] | #z1e3¢7
7 1 ) b0 ) (] | 3810387
8 il 2] He| a0 o] | ssi-e7
3 i a0 el 203 W] | e
1007.2068:13
e $q3 A2 Lo A3 o1 1512e:207
1" (] 3] (1 ] of] |1021.1027
2 i3 23 {3 (2 of] i1031-19%7
I nave 1istad (READ RELATICNSHIPS FROM Q. 102 ABOVE), Wave ! missed . . . . . a
) FOR QFFICE
Any badies or umall caildren? {3 TES (ADD T2 LISTING) USE aNLY:
' Cang A prere 10381039
Any lodgers, boarders, or Jersons in your employ (] YES (ADD TO LISTING)
wno live nere? P
{4 N
i
wht usually lives “ere Sut is away traveling 771 YES {AQD TQ LISTING!
ar in the nospitai? (SEE [NSTAUCTION SELOW.) {1 %0
Anyone alse staying here wno does 10t Mave 3 rwge o1 v€3 {ACH TQ LISTING) !
ular residence sisewhere? 11 %o i

FOR ZACH PERSON AGED 14 YCARS OR JLOER. ASK:

{3 Ye/she emoloyed fyil-2ime (30 nours or nore zer

week), part-timm, or not empioyed?

INTERVIEWER INSTRUCTIONS:

In generwi, the househoider is the cersom (or ane af the oersons) in whose mame 10 ome 'S Jwned Jr ~enced.

mousing wait.

Q. 102 -= 3& sure 3o list rwlstionshios, act rames.

S, 1 {nclude memders of 1 secand family that share Ine
Checx box to indicate wnich nousenoid memper i3 tne respongent.

For questions an tnis and e following pages, where the serw "HOUSEROLOER™ is inserced. use the acorapriace
designation «= you, your Musband, wife, partner «~ depending on wao is the Yousenoider and wnom sou are
ingerviewing.

Q. 10§ <« Parsons who are normally memoers of the Mousinold Sut wno are now liviag sway from nome (e.g..

college students ar Temoers of ne Armed Farces) shouid not Je listad.

€IA 4578 & 1982 Rania

tisi Energy C ton Survey
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[TEM 4. HQUSEHOLD SURVEY MATZRIALS
Housenald guestionnaire -- page 21

1082. Qoes another family share your nhone with you?

108d. Thinking back o 1981, adnut how many pedpie
were in your housencid &t that time?

1{] YES (SEE INSTRUCTION 3ELCW.) 1340
o(l M

NUMBER (N HOUSEHOLO '
In 1981: ‘

INTERVIEWER: MARK ANSWER. ASK, IF NECESSARY.

HOUSEHOLOER'S 109. Which of the following Jest describes (HOUSEMOLDER): now .
MARTTAL STAards married, widowed, divorced or separaced, Jr never marriad? | 1041

1[] NON MARRIED

2] wioowep

3(] DIVORCED OR SEPARATED
4{] NEVER MARRIED

HAND RESPONDENT EXHISIT 110

110. which of the grouns on this exhibit dest
descridbes (HOUSEHQLOER)?

TAKE BACX EXHISIT 110

111, 1s (HOUSEHOLOER) of Spanish or Hispanic origin or
descant?

1(] WHITE

2{] SLACK OR NEGRO
3(] AMERICAN INDIAN, ALASKAN NATIVE 042
4] ASTAN, PACIFIC ISLANDER

${] OTHER (SPECIFY):

1{] ves

0w 1043

INTERVIEWER INSTRUCTIONS:

or through a common hall.

menbers in Q. [C2.

Q. 108a -~ [f answer {5 “YES,” check wnather the additional family (or unrelatad individual] nas
4 separate room or aparcnent that is defined by our rules as sagariate living quarzers.
Separate living quarters ire those in wnich the occupamts (1) Tive ing eac senaracely
from othar perions in suilding, angd (2) nave direct access from sutside ine 1liging

If the second Family's space does meet the rules for separate !iving quarzers, that
space should de axcluded from the information obtained i this interview. Go dack
over this interview t0 make carrections if necessary.

17 the second family's space does not meet he definition of separate living Juarters,
be sure that the members of the second family are inciuded in the Tist of housenold

BlA 4578 ¢ 1382 Renc ( Energy C Survey
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1TEM 4. WOUSEHOLD SURVEY MATERIALS
Housenold questionnaire -- page 22

! have just a few questions for dackground statistical purposes.

112. what s the Nighest grade {or year) {HOUSEMOLOER)

attanded in 3chool?

113. 04d. (HOUSEMOLOER] finish that grade (or year)?

HANQ RESPONDENT ZXHIBIT 114

4. In 1981 did you or any memper of your family jiving

here. Feceive any income or Senefils From:

{INTERVIEWER: = READ AND MARX "YES," OR "NG,"
FOR EACH {TEM

3. Wages or salaries . . . . . . ... . ..

b. Self employment from business gr fam

¢. Ald to Families with Uependent

A S

d. Supplemental Security Income {S31)

o. General Assistance or otner juolic
assisgance . . . . . . . e e

$.Food SBamps . . . . . . . .. ...

e s e

20(] REVER ATTENOED SCHOOL --
Skip T0 Q. 114

o1{] FIRST 07(] SEVENTH

02{] secono o#{] SIGuTH

a3(] THIRD o9{] NINTH

o4(] FOURTH 10{] TEXTH zgjj;
as{] FIFTH 22[] ELEVENTH

a6(] SI1LTH 22[3 TWELFTH

COLLEGE (ACADENIC YEARS)

3l 0 16{] C3

4] €2 il cs

1s{7 ¢3 18(] <6 OR “ORE

i1 ves 1048
(] Mo

LMY ves oL v toe?
£

YES  o(] N 1248

I ves o] MO 249

e e e e o2 ss oI N0 rose

........

3. Social Security or Railrecad Retirament

h. Unemoioyment compensation . . . .. . . . . ...

TAKE 3ACK SXHIBIT 114

Z1A 4570 » 1982 Reuid § Energy Con ptian Survey

L3 ves ] w0 :os:
27 ves Al N0 1082
i3 res Al ¥ oS3
A3 ves Al v 1054

ES
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[TEM 4. HOUSEHOLO SURYEY MATERIALS
Household questionnaire - page 23

HAND RESPONDENT XHIBIT 115

115. MNow let's look at tnis list of income groups. Please %e)) me which grouc lettsr best
describes the total combined income in 1981 of al) members of your family living here,
from all sources -- wages, dividends, Social Security, and so forth -- before taxes and
deductions. (Family includes all related persons living in this housenold.)
CIRCLE LETTER FOR INCOME GROUP

01 A LESS THAM § 3,000 o J $11,000 - $11,599 19 5§ $27,500 - 529,999

028 § 3,000 - 3,999 a2 X $12,000 - $12,399 20 T $30,000 - $32,499
03 & $ 4,000 - § 4,399 12 L $13,000 - $13,399 221 $32,500 - $34,399
04 0 § 5,000 - § 5,399 13 M $14,000 - $14,3599 22 ¥ $3%,000 - $39,399
as E § 6,000 - § 6,999 14 N $15,000 - $17,499 23 W $40,000 - $49,399 igjj'
o F $7,000 - § 7,999 1% Q $17,500 - $19,999 24 % 350,000 - $74,399
97 G § 8,000 - § 3,399 is P $20,000 - $22,499 25 Y $75,000 OR JVER
o8 l: 319,000 - 519.999 17 Q $22,500 - $24,999 96 {1 JON‘T XNCW
o9 [ $10,000 - 10,999 18 R $35,000 - $27,499 97 [ REFUSED
TURN TO EXHIBIT 116
116. Since January 1980, has your hausehoid received
any of the following services frae or at reduced
cost, from the federal, state, or local govern-
ment? (INTERVIEWER: READ AMD MARK "YE5" OR
*NO* FOR EACH ITEM.)
3. Insylation in the atuic, Jutside wall, or
. basement/crawl space zelow the floor of tnhe
HOUSE « « + « o @ o v o s ot s b e e LI ves ol o 082
b. Insulation around the hot water heater . . . . . 2(] vEs o{1 N0 058
¢. Repair of broken windows or doors to keep .
out the cald or hot weather . . . . . . . . . . . 2{] vES (] N0 1088
d, Weather stripoing or caulking argund any . ) .
windows or doors o the queside . . . . . . . .. (] ves a(l M 80
¢. Storm doors or windows added . . . . . . e aJ s ofi N0 ice:
#. Repair of broken furmace . . . . . .+ . . . . . . 1] res a{Y N0 1062
g. Furnace tuneup and/or modifications . . . . . . . 1{] ves of] w0 1083
h. Other home energy-saving devices )
{Specify): : 1{] vES o{] Y0 1064
TAKE BACK EXHIBIT 116
EWA 4571 ¢ 1962 Rewcendst Energy C Survey
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ITEM &4, HOUSZMOLD SURYVEY MATERIALS
Mousehold questignnaire -~ nage 24

nz.

118.

The government has an snergy assistance program that heips
pay Mating and cooling costs. This assistance can de re-
ceived directly Dy the nousenold or it can de paig directly
to the eleciric or gas company, fuel dealer, or landlord.

~

umguf,nctobcr 1, 1981 and Septemter 30, 1982 did your
household recaive assistance of this type for home.
coaling from the federzl, state. or local government?

Between October 1, 1981 and September 30, 1582 did your
household receive assistance of this type for heme
heating from the federal, stace, ore local government?

IF “YES » N 0. 118, HANO RESPONOENT EXHIBIT 119 AND ASK:

119, Were hsating assistance payments made in the form of
checks, coupons, or vouchers sent 0 this househcid
‘or ware the Ddyments sent directly o 2he utility
. company, fusl dealer, or landlord? [MARK “YE£3," IR
NG, FOR EACH ITEM.)

~ ¢..Assistance sent directly 0 electric or gas

JAKE BACK EXHIBIT 113

120.  Altogether, how much government energy assistance to
help pay heating costs nas heen provideg direszly to
‘this houseénold and/or provided on denalf of this
househaid to a utility compaay, fuel dealer, ar
landlord Hetween Jczoher 1, 1981 and Septamoer 3G,
19827 (PROBE FOR 2EST £STIMATE) :

121,

1A 4878 ¢ 1942 Ausigentins Energy ©

00 you or members of your nousehold own your
nome or do you rent?

IF_“ONN: [BUYINGS " asK:

122.. 1s this (house/agartment) part of 3
- condeminiun or cocperative?

IF_SRENT " ASK:

123.. What {3 the monthly rent of your (house/
apartoent)?

THE AMOUNT. PAI0 PER TIME PERICD.
TIME PERIOD COVERED:

AMOUNT PAID PER TIME PERIOD: ¢ -0

tion Survey

a. Check to housenold . . . . . . ... e e e e e e
». ‘Coupan/voucher %0 houseneld . . . . . . . . . ...

company, fyel dealer, or landlord . . . . . . ...

{3 res of] w 1068
{1ves (TN 1068
i{Jves. o[l w0 1087
if1ves o) w 10823
fJres - ol w0 1089

10701073
NUMBER OF
DOLLARS § .80

————

1{] owM (SUYING)
2{] RENT -~ SKIP 70 Q. 123

1074
2{] GCCUPIED WITHOUT
PAYMENT OF 2ENT --
SKIP T0 §. 124
1{] YES. CONOOMINIUM
2(] YES, COQPERATIVE 1975
o] w0
1078-:079

$ _____ .00 PER MONTH

IF RENT- S NQT PALD 3Y THE MONTH, NOTE IN THE SPACET 3ELCW THE TIME PERICO COVERED AND

105



ITEM 4., HOUSEHOLD SURVEY MATERIALS
Househcid guestionnaire -- page 25

HAND RESPONDENT EXMIBIT 124

124,

ELECTRICITY
2. FOR HOT WATER
b. FOR HEATING YOUR HOME

¢. FOR AIA-CONDITICHING [CINTRAL OR
WINDOW/WALL UNITS)

d. FOR COOKING
FOR LIGHTING AND QTHER APPLIANCES

»

GAS FROM UNDERGROUND P1PES
YOUR Ne:GH i

o

#. FOR HQT WATER

§. FOR MEATING YOUR HOME

h. FOR CENTRAL AIR-CONDITICNING
{. FOR COOKING INSIDE HOME

§. FOR COOKING ON QUTDOOR GRILL

k. FOR OTHER APPLIANCES ([INCLUOE
OUTSIDE GAS LIGHT HERE)

LPG_GAS (BOTTLED OR TANK GAS)
1. FOR.HOT WATER
a. FOR MEATING YOUR HOME
n. FOR CENTRAL AIR-CONDITIONING
0. FOR COOKING INSIDE HOME
9. FOR COOKING ON QUTD0OR GAILL

q. FOR QTHER APOLIANCES (INCLUNE
QUTSIDE GAS LIGWT HERE)

FUEL 0IL OR KEROSENE
r. FOR HOT WATER
s. FOR REATING YOUR HOME
%, FOR COOKING

.

FOR SACH USE OF EACH FUEL, ASK:

TAKE BACX SXHIRIT 124

1]
1]

1]

1]
i3
1(]

:0
]
i1

T
YsED

okl
of3

o(]

of]
ol]

(]
o]
of]
(]
o]

e(]

of]
o]
o(]
8]
of]

°(]

ol]
ol
ol]

.

PAID 8Y INCLUDED QTHER
NOUSEHOLD 14 RENT (SPECIFY)
19| 203 s
] ] L1
(] 23 LSRN
1] 2(1 10
1] 2] 10 S
:{] (] S
13 2] Q) o
el 2(] )
(] (3 (Y o
1(] (] L S
i3 2(] L1
1{] 2] 5
1] 7] Y o
103 €] L5
] (] ST e
(] (] 1
Hy HE S0
18] 203 18 .
13 A1 ) o
if] 23 L9

125.% {s that paid for by your househoid, inciuded in
your rent, or do you get it some ather way?

1

IF NONE OF FUEL 3ILLS ARE "PALD BY HOUSEHOLD," SXIP TO INSTRUCTION #QR Q. 144 ON PAGE 35
OTHERNISE, CONTINUE W(TH Q. 127 OK NEXT PAGE.

Ne may have covered some of these points before, but just to be sure, please iook at this exhibit and
tall e whether thase fueis are used for these purposes in your housencid.

1307-1108:12

-1212

b4
b
s3=iil4

22
i1
1115-1115%

1117-1118
1113-1220

1i21-1722
11231124

1 1225-1126

1327.1128

1329-1235

1131-1232

1133-1134
1135-1138
113721138
1139-1140
11431142

11431244
1145-1148

1247-7148
1199-3180

ELA 4578 o 192 Residential Energy Consumotion Survey

*Question 126 is omittad.
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{TEM 2. HCUSEHQLD SURVEY MATERIALS
Housenold Juestionnaire .< page 6

KEROSENE 'N Q. 125, °AsK-Q. 127¢f.

{F WSENLB USES. AND PAYS FOR fLECTRIGITY, 3AS (FROM UNDERGAQUNO PIPES OR LPG). OR FUEL OIL/
OTHERWISE, SXIP TO INSTRUCTION FOR Q. 144,

127,

~

HAND sroa - EXMIBIT 127

3 my of your ‘nousenold fuel BilTs include
charges for fusl used for purposes other
than for your own living suarters, such as
!m Bbuildings or machinery, the house or

of another nousencld, 3 dusiness
v OF anything eise?

JIE SYES,® ASK:

128. wWhich fuel bills include charges for fuel
. far purposes other tran your awn live
ing quarters? (MARK AS MANY AS APPLY.)

TURN 10 EEHIBIT 129-132
CulE 'g g:aRICITY" 3. 128, ASK:

: 129. “About how mucn of your household's
o sleetricity 2111 is used for non-
housenold uses such as farm build-
{ngs or machinery, ine nouse or
apartnent of anather nousehold, a
business or affice, or anything
else?

130, - ABout how much of your nousencla's
gas 5111 is used for non<housenold
Uses Such as farm Suiidings or
machinery, the house or 3partment
of snother housenhald, a bdusiness or
office, or anytning sise?

_IF _*LPG GAS® ON 0. 128, ASK: .

131, About how much of your housensid's
LPG 111 is used for non-housencid
uses such as farm byildings or
sachinery, the nouse Ir acarment
‘of another housencld, 3 dusiness ar
office, or anything alse?

1P *FUEL OTL OR XEROSENE™ ON 0. 128, ASK:
‘1132, Abaut how much of yoyr household's
fuel oil/kervsene Bil) is used for
non-fousencia usas such as farm
buildings or machinery, the house or
apartoent of another nousenmold, 3
Business or office, or anything e!se.’

TAKE 2a€K EXMISIT 129-132

EIA 4578 ¢ 1992 Rendeniial Energy Cansumotian Survey

1(] res

0] NO -- TAKE BACK EXNIBIT 127:
SKIP 70 INSTRUCTION 7OR
Q. 133

{3 gLecTAICITY

{J GAS FRCM UNDERGROUND P{PES

{] LPG GAS (BOTTLED OR TANK 3AS)
{J FUEL OIL QR KEROSENE

o] VERY LITTLE (LESS THAN 5%)
0] 8 (5 - 33%)
2{1 /2 (38 - 56%)
301 3/ (87 - 95%)

‘IF *GAS FROM UNCERGROUNQ PIPES™ ON 0. 128, ASK:

B
Aol

] YERY LITTLE {LISS THAN 3
Tia (5.3
1172 (38 - 66%)
] /8 (67 - 953)

9 {3 4ERY LITTLE {LESS THAN 5%)
(T we (5 - 33%)
2(] /2 (38 - 356%)
301 3/4 (67 - 35%;

2 (] VERY LITTLE {LESS THAN
101 (5 - 33
2{3 172 (34 - 563)
3(2 /4 (67 - 958}

()
o
—

1152

ii33
254
1188
38

1183

1183

i180




ITEM 4.

HOUSEHOLD SURVEY MATERIALS

Household questionnaire -- page 27

OTHERMISE, SXIP TO INSTRUCTION FOR Q. 136.

[F HOUSEHOLD USES AND PAYS FOR LPG GAS SEE QUESTIONS 124-125, PARTS 1~q), ASK Q. 133ff.

131,

134,

About how many deliveries of LPG does your
hoysahaid usuaily get in a year?

Since January 1980, 4id you buy LPG for this
(house/apartnent) from one company or from
nore than one company?

IF “MORE THAM ONE COMPANY . ° ASK:

135,  How many diffarent corpanies?

NUMBER OF 11614
OELIVERIES: 12142
94(] CASH AND CARRY, PICX UP AT STORE
9s{] LIVED HERE LESS THAN 1 YEAR

1(3 ONE cOMPARY 1183
2(] MORE THAN ONE COMPAHY

2{] ™o
{7 THREE 1284
4{] FOUR QR MORE

IF HOYSEHOLD USES AND PAYS FOR FUEL OIL OR XEROSENE (SEE QUESTIONS 124-125, PARTS r-t}, ASK
Q. 138ff. (QTHERWISE, SKIP 70 Q. 140.

138.

137.

About how many deliveries of fuel 0il/kerosene

does your household usually get in a yeir?

Since January 1980, did you duy fuel oil/
kerosene for this (house/acartment) from
one company or from more than one comoany?
IF “MORE THAN ONE." ASK:

138. tHow many differsnt companies?

HAND RESPONCENT EXHISIT 119

139.

About how much fuei d{1/kerusene does your
Mousencid use in a3 yedr -« which of these
groups would it be, just approximately?
PROSE FOR BEST ESTIMATE.

TAKE 9ACKX EXHIBIT 139

XUMBER OF

1388~
OELIVERIES: !- I 1286

94(] CASH AND ZARRY, PICX UP AT STORE
9s{] LIVED HERE LESS THAN 1 YEAR

1{] ONE cOmMPANY

2{] MORE THAN ONE COMPANY 1267
(] ™o -
3{] THREE 1288

«(] FOUR QR MORE

1{] LESS THAN 100 SALLONS PER YEAR

2{] 100-499 FALLONS PER YEAR

3(] 500-999 3ALLONS PER YEAR 1189
«(] 1000 OR MORE GALLONS PER YEAR

EIA 4371 5 1942 Rasidential Enargy Cansumption Survey
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ITEM 4. HOUSZHCLD SURVEY MATER!IALS -
Hoysehald cuestionnaire -- page 23

CONTINUE 1F ANY FLECTRIC, GAS (FROM UNDERGROUND PIPES OR LPG), OR FUEL JIL/XERQSENE 8ILLS
ARE PAID 2Y MOUS nOLD. OTHERWISE, SKIP TO INSTRUCTION FOR Q. 144

140. In mi:im to the types of fuel you use, we are interested in the quantities used and
in the imount that people pay for electricity, gas; fuel oil, or kercsene in different
sarts of the Uniteg States.

! have 2 form that would authorize the companies that supply your housenold to provide
that information to Response Analysis (orooration. The authorization doplies 0 tne
period from Jasuary 1980 tarougn April 198J.

Since this study {s deing done nationwide, it will give & gaod sicture of the d¢ifferences
in fuel cost ang usage il over the couacry. The infarmation i3 needed 23 nelp 2siaglish
tmportant national enerqy solicies.

INTERVIEWER: REMOYE THE AUTHORIZATION FORAM FROM THE QUESTIONMAIRE ANQ HAND TQ RESPONDENT.
EITHER YOU QR RESPONCENT SHOULD FIL. ‘IN "HE NAME{S) OF COMPAN[ES. [F MORE
THAM.ONE LPG OR FUEL O[L QR XEROSENE COMPANY HAS SEEN USED SINCE JANUARY !,
1980, FILL IM ACOITIONAL ISMPANY NAMES QN OQTHER S{0€ OF 7FORM. PLEASE PRINT.

2 [] AUTHORIZATION FORM SIGNED 1170
0 {] AUTHORIZATION FORM NOT STGMED -- INTERVIEWER, ZXPLAIN BELOW:

IF AUTHORIZATION FORM.IS SIGNED, ASK Q. 141ff. OTWERWISE. SKIP TO [NSTRUCTION FOR . l1é4,

141, Do you "u;_l,!iﬂ\s come adcressed to 2{] SAME MAME .- SRIP TO
( (QF SEGNATURE ON AUTHORIZATION FQRM), Q. 143.
or Are L

71

J“mtno:ne.r name? 2{] ANOTHER NAME

IF BILL [S IN AMOTHER NAME, ASK:

142, what 3?,'—."“ name and address:
BILLING NAME:
STREET ADORESS:
CITY ANQ STATE:
TIP COOE:

143, Mould it be passible for you 10 Jive me your customer numner at your alecsric/gas comoany?
This numtieris on your 8iils from the company.

ELECTRIC COMPANY - CUSTOMER NUMBER: 1172
[ NOT AVAILABLE/REFUSED

SAS (FROM UNDERGROUND PIPES) -« CUSTOMER NUMBER: 1173
S {7 NOT AVAILABLE/REFUSED

CiA 4878 « 1m_npﬂunw Energy Consumption Survey




[TEM 4. MHCUSEHOLD SURYEY MATEZRIALS
Household questionnaire -- page 29

Remove Form Carelully At Perforation

w

U.S. DEPARTMENT OF ENERGY SURVEY

Authorization Form tor
flesidential Energy Consumption Survey

| hersdy give Dermission to the company (companies) beiow 10 provide information 10 Response Anaiysis
Carparation (or ather gesignes af tne U.S. Departmant of Energy] tor canfidential use 11 connection with
their survey for the U.S. Qepartmens of Energy.

This autharization covers use of luels (electneity, natural gas or LPG, tuei ail or xerosene) 2y my
househgld from January 1, 193Q through Agei 30, 1983 inctuding:

1) the totai amaount of fuels used By My Nousehoia.
2) tha totai pnce charged far fuels By My NQusenalg.

Companies are authorized to provide this information by monthly periods or by delivery date, whichever
aweliss,

A photocapy of this autharzation may be accepled with the same authonty as the Sriginal.

Signature:
Qate:
PLEASE YOUR NAME
PRINT _
ADORESS ABT. NO.
CiTY OR POST OFFICE STATE 21P CCOE
TELEPHONE
AREA CODE: NUMBER:
PLEASE COMPLETE ONE SLOCK BELOW FOR EACH FUEL USED 8Y YOUR HQUSEHOLD
(T MORE THAN ONE SUPPLIER OF A PAATICULAR FUEL USE THE OTHER SI10€ OF THIS SHEET
PRINT FULL NAME OF ELECTRIC COMPANY
ELECTRICITY
TOCATION OF COMPANY [I1F KNCWN] = CITY AND 3TATE
TELEPHONE
AREA CODE: NUMBER:
GAS PRINT FULL NAME QF GAS COMPANY
© from underground Dioes LOCATION OF COMPANY (IF KNQWN} = CI!TY AND STATE
or LPG (Doieg o tank gas)
TELEPHONE
AREA COOE; NUMBER:
PRINT FULL NAME OF QI COMPANY
FUEL OIL
e KERCSENE LOCATION OF COMPANY (IF KNOWN] < CITY AND STATE
TELEPMHONE
AREA COOE. MNUMBER:
TIA 4578 ¢ 1992 11 Energy C Survey
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[TEM 4. HOUSEHOLD SURYEY MATERIALS -
Housahald guestionnaire -- page 10

FUEL Q1L s
o REROSENE

SECOND GAS COMPANY

PRINT FULL NAME OF GAS COMPANY

LOCATION OF COMPANY [1F AROWN} = CITY AND STATE

TELEFPMONE
AREA CROE: . NUMBER:

s

THIRD GAS COMPANY

PRINT FULL NAME JF GAS COMP anY

LOCATION OF QOMPANY (IF ANGWN) = T!TY ANG STATE

TELEPHONE

AREA COOE: NUMBER:

SECOND FUEL QIL/KEROSENE COMPANY

LRIMT BULL NAME QF QIL COuMBANY

LOCATION OF COMPANY [TF KNGWN] — GITY AND STATE

TELEPHONE

AREA CODE:, NUMBER:

THIRD FUEL OIL/KEROSENE COMPANY

PRINT BULL NAME QF OIL, COMPANY

LOCATION QF COMPANY {F KNOWN} = (iTY AND 3TATZ

TELEPMONE

AREA CODE: NUMBER:

£1A 4578 ¢ 1962 Residandai Energy Cansumotion Survey
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ITEM 4. HOUSTHOLD SURVEY MATERIALS
Housghold guestionnaire -- page 31

IF HQUSEMOLD HAS ONE QR MORE TUELS “INCLUOED (N RENT™ QR "OTHMER" (SEE Q. 129 AN PAGL 29,; ASK
J. 143, OTHERWISE, SKIP 70 Q. 148,

144, e may be needing some additional information about fuels used in this building (house).
May 1 hive the name of thne pgerson or company tQ ~nom you 33y rent Orf who is responsibie
for paying the fuel bills for this building (house)?

NAME :
TELEPHONE NUMBER: (AREA CODE: )
STREET AODRESS: ’

CITY QR TOWN/STATE/ZIP CUOCE:

IASX EVERYONE

145. For interview verification purposes, may [ have your name, chone aumper, and mailing
dddress please?

RESPONDENT'S NAME:

TELEPHONE NUMBER: (AREA CO0E: )
STREET ADORESS:

CITY OR TOWN/STATE/ZIP COOE:

LIA 4578 » 1382 Resideniisi Energy Consumption Survey




ITEM 4. HOUSEHOLD SURVEY MATERIALS
Housahold questionnaire -- page 12

146. INTERVIEWER:
MARK VYPE OF HOUSING uNIT

1{] MOBILE HOME OR TRA{LER
2{] ONE-FAMILY HOUSE

1{] ME sToRY
2(] T™O STORY
3{] THREE STORY
«{] SPLIT-LEVEL

s{] OTHER (SPECIFY):

——.

1207-1208:12

[F ONE-FAMILY
HOUSE. MARK STYLE
SASED ON GENERAL
APPEARANCE FROM
QUTSIBE

3{] HOUSE OR BUILOING WITH 2 TQ 4 UNITS

<(] APARTMENT 3ULLDING IR QTHER
STRUCTURE WITH 3 OR “ORE UN[TS

[F THIS IS A MOBILE HOME QR A BUILDING WITH S OR MORE HQUSING UNITS, SKIP TQ 1. 153.
{F THIS {S A 3UILOING wWITH 2 TO 4 HOUSING UNITS, SKi®P TQ 3. 13Q.
IF THIS IS A ONE-FAMILY HOUSE, CONTINUE WiTH Q. 147.-

HAND RESPONDENT EXMISIT 147

147. QOoes this house have 3 basement, an
enclaosed crawl space, a craw! space
open L0 the cutside, 3 concrece siad,
ar a combination of chese?

TAKE 3ACK SXHIBIT 147

1[] BASEMENT
2(] CRAWL SPACT --
3{] CRAWL SPACE --

PEN 7O THE OUTSIOE

¢{] CONCRETE SLAB -- SKIP 70 Q. 153
s[] COMBINATION (MARK ALL THAT APPLY.)

{1 8ASEMENT
(1 craWL spAcE
{1 crawm space

[] CONCRETE SLAB

[F_"BASEMENT." “CAWL SPACE." OR "COMBINATION. ASK:

148, s all, sart, ar aone of the
basement ar crawl space
heated?

ETC., YEAR-ROUND

I[] ALL -- skip 70 Q.

2(] PaRT
o] NONE

1 AESPONOENT ASKS, A 3ASEMENT (S CONSIDERED HEATE:
LCOMPORTABLI PLACZ TO SIT, WQRK, QR LAY,

ENCLOSED
QPEN TQ THE CUTSIZE

IF “PlRT.' OR "NONE™ [S HEATED. HAND RESPONMDENTY EXH{SIT 149 AND ASK:

149. About how much of the
: floor area ibove the
unheated basement or
crawl space is
insulated?

{1 NOME, VERY LITTLZ (LESS TMAN 4%)

(Jw/a (5~ 33
{1172 (38 - &6%)
{1 3/8 (67 - 95%)
[] AL (96 - 100%)
{J oon*T KnOW

TAXE SACX EXMIBIT 149: SKIP TQ 4. 153

ElA 4578 ¢ 1582 Residantial Energy C. tHon Survey
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ITEM 4. HOUSEHOLD SURVEY MATERIALS -
Household gquestionnairs -- page 33

rzr-' THIS IS A BUILDING WITH 2 TO & HOUSING UNITS, ASK Q. 150, OTHERWISE. SKIP 70 Q. xss.J

150. Oces this buiiding have 3 bassment? 1{] ves 1220
o] no
__[F “YES,* ASK:
161. Is any part of the basement for the : {7 ves
exclusive or primary use of your househqld? (] %0 1221
_IF *YES," ASK: .
152. Thinking of the basement space used 107 AL
by your household -- is all, part,
or none of that space heateq? 2] PART 1222
o] NONE
JF RESPONDENT ASKS, A 3JASEMENT [S CONSIDERED HEATED
A COMFORTABLE PLACE TO SiVv, wORK, QR PLAY,
£ETC., YEAR-ROUND.
I ASK EVERYONE
HANO RESPONDENT EXHIBIT 153
183. Since September 1980, have any of the kinds of
things 1isted on this eaxhibit been done to your
home -~ that is, anything that has sither increased
or decreased the total number of square feet of (] ves
space, or that has changed the numoer of square 1223
feet of heated space? . o3 N0
IF "yES*, 70 Q. 153
154. 0id the tgeal number of square faet of 1{] INCREASED ’
space increase, decrease, Or remain - .
the same? 2(] QECREASED 1224
3{] REMAINED THE SAME
4
155. 0fd the amount of heated space increase, 22 INCREASED
L 5
decrease, Or remain lne same? 2(] SECREASED 1225
7{] REMAINED THE SAME
156. Please give me a3 description of the 1226«
work that was done. 1227
157. In what month and year was the work MONTH : 1228-
completed? YEAR: 198 1231

TAKE SACK EXHIBIT 153

€1A 45713 @ 1382 Aesidentisl Energy Consumption Survey




TEM 4. HOUSZHOLD SURVEY MATERIALS
Housahold questionnaire -- page 24

158.

S0 far, we've Yesn salking adout things in your housencld that affect your energy use.
what we naed also is a weasure of your year-round living space.

With your persission, [ would like to measure your home. [ <an do it from the inside
or the outside. With your home, [ think it would be most accurate to do it on ine
(inside/outside).

INTERVIEWER INSTRUCTIONS:

In general, measure all parts ot she housing unit snclosed from ing weather.

I I T R N L B I B S S R N N AR L A A s

Basements or cellars
Includé basements or csllars in gne-family houses.

Include basement space in Suillings witn 2 <0 2 housing unity, if it is
or the exclusive or Srimary use Gf housengiad for tnis intsrview. 3See J. 131,

-

Exclude basements and callars tn buildings with 5 or more units.
Exelude crawl spaces.

Atties

Include attics i¥ heated or finished.

Exclude attics if unheatad and also unfinished.

Garages. sheds, or barns

& i lude garages if attacned to housw and enclosed from the weather.

Exclude qarages, sheds, or dars if ot attached to house or if agen
0 the westher. ‘

forehes
Inelude parches if enclosed from he weather.
Exclude porcnes if goen 10 tne weatner.

U U I T T I T S I A L N

Buﬂ‘dings with 2 or more housing units: Measure only the spacaz uysed 5y nousanold
BT -thi1s inLErview (40 not measure wne entire duilding).

N I Y L T I R T I S T I I I

Unheated aress: Within the nousing umit Shat you measure, indicate unneateq area(s) |
-Tn the diagrams with lines, Give dimensions of unneated arza(s).

{ndicate unheated
areas this way > <

A

USE BACKS OF MEASUREMENT PAGEZS FOR ADOITTONAL SPACE AS NEZDED, FOR SKETCHES AND
- MEASUREMENT

-

£1A 4578 » 1962 Revidendal Energy C don Survey
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ITEM 4.

HOUSEHOLD SURVEY MATERIALS

Household questionnaire -- page 3§

START WERE

if this
househald
has 1 basa-
mnent or
callar (see
instruction
on facing
page far
basements
and
callars)

START HERE

if this
household
does not
have a
basement
ar cellar

RECORD MEASUREMENTS OM QIAGRAM TQ NEAREST FQOT

BASEMENT MEASUREMENTS

{] FULL BASEMENT
(] HALF BASEMENT

RECTANGULAR SHAPE

ORAW OIAGRAM, [F QTHER THAN RECTANGULAR

[ ]

[ ]

INTERVIEWER:

HAVE YOU MARKED WITH LINES AND GIVEN JIMENSIONS JF UNHEATED

AREAS [N QIAGRAM ABGVE?

FIRST STORY MEASUREMENTS

(] FuLL STORY
{7 “ALF STORY

RECTANGULAR SHAPE

DRAW QIAGRAM, [F QTHER THAN RECTANGULAR -

[ ]

[ ]

INTERVIEWER:

HAVE YOU MARKED WITH LINES ANO GIVEN DIMENSIONS OF UNHEATED
AREAS [N QIAGRAM ABQVE?

CONTINUE ON PAGE 4!
FOR SECONO AND THIRD

FOR OFFICE USE OWLY STORIES
. LK)
Fir Codas nit A onic 8 Untt C unit 0 Tt
1332133 [ 341 35 (3837 |J8+39) 40 | 4143 § 43add | 45 | 4847 | 4849 | 50} 5152 | 533¢ $§
1358157 |52 1 59 8081 6263 64 |8588 |47+68 | 89 | 70271 | 72.73 | 74 | 78278 | 77.73 4 ]
€A 43578 o 1382 Hesdental Energy C.

Survey
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ITEM 4. HOUSEHOLD- SURVEY MATERIALS
Household guestionnaire -~ page 26

: iIF M0 SECOND OR THIRD STORY 7O MEASURE, 30 "0 Q. 159
RECORD MEASUREMENTS ON O[AGRAM TQ NEAREST FOOT

: : £ PuLL sTORY
SECOND STORY MEASUREMENTS [ WLF STORY

" RECTANGULAR SHAPE ORAW OAGRAM, [F JTHER THAN RECTANGULAR

[ ]

_INTERVIEWER: HAVE YOU MARKED WITH LINES ANO GIVEX OIMENSIONS OF UNWEATED
. AREAS [N OIAGRAM ABQVE?

: : : [ saL STORY
MENT
f T sTomy ressurnaTs 0 wair sowr
i RECTANGULAR SHAPE ‘ ORAW 2IAGRAM, IF OTHER THAN RECTANGULAR

[ ]

[ ]

INTERVIEWER: HAVE YOU MARKED WITH LINES AND SIVEN JIMENSICNS 07 UNHESTED
: AREAS [N OIAGRAM ABQVE?

FOR OFFICE USE OMY 1307-:308:13
3 . #af
#{p-Conles Unit A Unit 8 unig C ynit 0 Units

13 13 1233 | 2¢ | 25<28 | 27.28 | 29 | 3031 | 32.33 3

13130 L33 ) 1a | 1518 ) 17218 | 19 | 20-31

s3asl a0 [ 37 138 | 30e40 | 4292 | 93 | 4=a3 | 4047 | 48 | 49<50 | 51-33 ) 53 | s4-55 | $b~s7 | 38

Neated Unheated DK Hta/Unntd TaTALS
X ¥yl
1358-1362 13841388 138941373 NEAET
EIA 4ST8 ¢ 1982 Residential Energy C Survey

117



ITEM 4. HOUSEHOLD SURVEY MATZRIALS
Household guestionnaire -- page 37

159. One part of My *ask is %9 nark an my diagram any parts of your home that are 10t heated

during the heating season.

TELL RESPONOENT WHAT PARTS OF HOME, IF ANY, YOU HAVE MARKED AS MQT HEATED QURING HEATIRG

SEASON. THEN ASK:

[s that corrsct -~ have { missed any unheated areas?

REVISE SKETCHES AS NECESSARY;
Tixlglﬂ MARK APPROPRIATE 80X AT
R

160. [NTERVIEWER:

MARK BOX TO [NOICATE HOW MEASUREMENTS
WERE QBTAINED FOR (MOQUSE/APARTMENT)

of] MO UMHEATED AREAS
107 ALL UNMEATSD AREAS WAVE 3EEN

MARKED WITH LINES

2{] ENTIRE UNIT 1S UNHEATED {NQ
HEATING ZTULPMENT)

01{] MEASURED INSIOE
02(] MEASURED CUTSID

03(] COMBINATION OF INSIDE AND
QUTSIDE MEASUREMENTS 1275

04 RESPONOENT GAVE TOTAL 2376
SQUARE FEET FROM ALAN

0s(] RESPONDENT'S £STIMATES
22(] OTHER MEASURIMENT
PROCEDURE (SFEGIFY):

TURN PAGE T COMPLETZ INTEIVIEW

FOR QFFICE
JSE ONLY

LT

1377-

e 1378

EIA 4578 & 1962 Residental Energy Consumption Survey
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iTEM 4. HOUSEHOLD SURVEY MATERIALS
Household gquestignnaire -- page I8

-INTERVIEWER REPORT ON MEASUREMENT OF YEAR-AQUND LIVING SPACE
161, WMAT PROBLEMS, [F ANY, DID YOU HAVE [N MEASURING THIS (MQUSE/APARTMENT)}?

162. ' WHAT EFFECT, [F ANy, 0ID THESE PROBLEMS AAVE ON THE ACTURACY JF YQUR MEASUREMENTS?

1407-1408:14

w DI, [ 7777
s i V77 e

€1A 4578 + 1982 Residenital Energy Co

) Survey .. DIVIOUTNT eINTING IFFICE

Y 3 . ITeels)
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ITEM 9. UTILITY SURVEY MATERIALS
Electricity reporting form -- page 1

CMB NO. 1905-0092
(Expires 8/31/83)
EIA-4F JE F-44S0

U.S. DEPARTMENT OF ENERGY

NATIONAL SURVEY OF HOUSEHOLDS RECEIVING
LOW-INCOME WEATHERIZATION ASSISTANCE

Conducted by
RESPONSE ANALYSIS CCRPORATION
Research Park, Route 206
P.0. 8ox 158
Princeton, New Jersey 08540

' ELECTRICITY
BILLING RECORD

These data will be combined with similar data throughout the U.S. in an
analysis of use of energy by homes recgiving low-income weatherization
assistance.

This research is being conducted by Response Analysis Corporation under
U.S. Department of Energy Contract Number QJ£-AC01-32%1-11557. This survey
is mandatory as authorizaed by the Federal fnergy Administration Act of
1974 (Public Law 93-275), as amended by the Energy Conservation and
Production Act (Public Law 94-385).

Information about specific households wiil be kept confidential in
accordanca with the provisions of ‘the Privacy Act of 1974. The data will
be summarized within large groupings far statistical purposes.
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ITEM 9. UTILITY SURVEY MATERIALS
£lactricity reporting form -- page 2

1f the customer iCCOuAt numoer is aot

HOUSEHOLO: sngun, please enter 1t.
if you have any Juestions, dlease
call collect to Ms. Luc) Raaue ot
{609) 9213333
CUSTOMER .. *
ACCCUNT--42
ELECTRICITY USAGE FROM JAMUARY 1, (3980, THROQUGH JECZMBER 31, .982
{Lircle One}
khih are:
= Lonsumption Period A - Actual rotal
Time .1 . Jeginning nging Mumoer of § - Istimate dotlare
Peried . Cate Qate tih ysed R . %ead by Customer Amguat
1 . A £ R
2 A 13 R
3o A z 2
L3 A £ ]
5 a E 1
£z A £ I
?- A £ H
&= A E R
. g ) A £ 2
ln o A £ F
122 A £ £l
13- A £ R
14 A £ R
18 A £ R
16 A £ R
17 A £ R

*Please inclyde state ang local taxes,
the budget pran. g0 NSt Jrovide ine Budgetsm Dill; Jrovide inslead the collar amount that 1 the <ost of the
wetual consumption in the oericd.

giclude merchandise, repair, and service 3narges. (f ihe "ousenald 15 an

21




ITEM 3. UTILITY SURVEY MATERIALS
Electricily renserting form -- page 3

3
(Circle One) '
fon Periog K are:
! Tioe 3191::‘:::”‘ Enaing Number of 2 : g:?:':::u D;ﬁ:l' :
Period Oate Gate Thih Used R « Aead by Customer Amaunt |
17 A& R i
2 A £ R | :
A A £ ] :
22 A £ ;
2 y £ A 1 f
2 A 3 R j
25 A g ] |
26 A £ R |
2 A £ R ! »
s A £ R !
ER A ¢ R i |
k] J A £ R i
LA A H ] ; 1
2 A H R J
3 A 3 R
n A £ R
3 | A 3 R :
% ] A £ ] | |
7 A £ R ' 1
k] & £ R [ | |
3 A £ a | : i
% S |
i
|
Form completed by
\Hane ) (Teiephone Hunoer) (datet
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ITEM 10.

UTILITY SURVEY MATERIALS

Utility qas regorting form .- page 1

OMB NO. 1905-0092
(Expires 8/31/83)
EIA-457F F-4351

U.S. DEPARTMENT OF ENERGY

L

NATIONAL SURVEY OF HOUSEHOLDS RECEIVING
- LOW-INCOME WEATHERIZATION ASSISTANCE

Conducted by
RESPONSE ANALYSIS CORPORATICN
Research Park, Route 206
?.0. Box 158
Princaton, New Jersey 08540

UTILITY 3AS

BILLING RECORD

These data will be combined with similar data throughout the U.S. in 1n
analysis of use of energy by homes receiving low-income weatherizatian
assistance,

This re;'éart:h is being conducted 5y Resoonse Analysis Carporatian under
U.S. Department of Energy Contract Number OE-ACO1-82€[-11557. This survey

- is mandatory as authorized by the Federal Energy Administration Act of

1974 (Public Law 93-275), as amended by the Znergy Consarvation and
Production Act (Public Law 94-185).

Information about specific households will Se kept confidential in
accordance with the provisions of the Privacy Act of 1974, The data will
be summarized within large groupings for statistical purposes.




ITEM 10. UTILITY SURVEY MATERIALS
Utility gas reporting form -- page 2

{f the customer account numpber 15 20C:
HOUSEROLO: _ shown, please enter L. '

{f you have iny questions, slease i
zall collect to Ms. Luc) Qadum at
(609} 921-3333

CUSTOMER
ACCOUNT +4:

{nformation about specific housenoids will be kest strictly confidential. The data «i1] be summariied within 'irge
groupings for statistical ourpases.

[ UTTILITY GAS USAGE FROM JANUARY [, 1980, THRQUGH TECIMBER 11, .982
{Circle QOne)
Quintities dre:
Consumation Pericd -
A o Actual Tatal
Time eginning Eading Quantity £ - Istimate Zgllaree
Perrod Late Jate yseg® 1+ ead Iy Customer inount
1 ' A 3 ]
2 A 3 R
3 i A £ !
4 A ¢ 2 !
5 A £ R
5 | A £ R
12 A £ | |
8 A g ? : ‘
3 A £ R i }
] :
10 A £ 1 | |
1 , s @R ] ]
12 T ! :
13 [ a g R |
u A ¢ 2
15 A £ 1 !
16 - A £ R
17 A £ ]
- 18 ’ A £ R
*The quantity used is exoressad in terms of: (Mark one) 1] Therms
Cubic Feet
j Hundreds of Cudic Feet (CCF)
'] Thousands af Cudic set (MCF)
! tj Jther [Please speciiy):

vePlease include state and local %3xes. Sxclude merchandise, reoairs, 3ng service Zharges. [f the nousenci2 :s an
the Buddet 373n, 20 29¢ drovide tne duddeted 31!f; pravide instesd the doilar amount nac 13 tne Jost of tne
actual consumplian :a the per:od.

1
|8}
‘,\



ITEM 10. UTILITY SURVEY MATERIALS

ytility cas regorting form .- aqe 3

3
{Circle Cne)
Quantities are:
: Consumption Pertad A - Actpal Tatal
Timg Seginning Enging Quality £ - Estimates Goflare"
Perica Jate Oate Useg - R - Read by Customer Amqunt
19”3, A g ]
L A £ R
4} A g ]
2 A £ (]
o a £ ]
un A £ R
[ e A £ R
6 a £ R
Ei A £
-2-‘ - - - .
rs 2 A £ R
0 2 £ 2
n A z R \ :
o A € ] !
3 A 3 ] |
M A € 2 | |
e T :
3.5 = | A £ 2
- A 3 R i
b A £ 2 !
3 | A € R |
LS | | * e @ |
Form comoleted by _
Ee | Name) \ 1eregnane .‘fmer: Lwdl@}
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ETEM 1;. UTILITY SURVEY MATERIALS
Fuel gil ar <2rgsene raparting form .- 9age !

OoMB NO. 1905-0092
(Expires 3/31/83)
EIA-457G F-4452

U.S. DEPARTMENT OF ENERGY

@

-

NATIONAL SURVEY OF HOUSEHOLDS
RECEIVING WEATHERIZATION ASSISTANCE

Conducted by
RESPONSE ANALYSIS CORPORATION
Research Park, Route 2C6
P.0. Box 158
Princeton, New Jersey 08540

FUEL OIL OR KEROSENE
HOUSEHOLD
DELIVERY/PURCHASE RECORD

These data will be combined with similar data throughout the U.S. im an

analysis of use of energy by homes receiving low-income weatherization
assistance.

This research is being conducted by Response Analysis Corporation under
U.S. Department of fZnergy Contract Number DE-ACOLl-32E1-11557. This survey
is mandatory as authorized by the Federal fnergy Administration Act of
1974 (Public Law 93-275), as amended Dy the Enargy Conservation and
Production Act (Public Law 94-385). :

Information about specific househalds will be «ept confidential in
accordance with the provisions of the Privacy Act of 1974. The data will
be summarized within large groupings for statistical purposes.




ITEM 11. UTILITY SURVEY MATERIALS
Fuel gil or kergsane reparting form -« page 2

If you nave any dquesticns, plesse
call cotlect to Luch Radum at
« {609) 921-3333.

FUEL Ot AND XEROSENE USAGE '

Please orovide infarmation on 111 deliveries %o this housencld from January 1, 1380, :hrougn Jecewper 30, 1982. [f
informasion s availanle anly for a shortar period, just report daiiveries for ihat shorter pericd.

Calumn 1 Calum 2 Column 3 Coluen ¢ Calumn § Column &
Fuel Said Was: ¥as cank
completely fillea:

Fuel oil #1 {1}

Fual oi) 42 (2) Yas

Kerusene (K] X0

Other {0) Jon't Xngw {OK)
Oel. Gallons Frice per Tatal DJollar
t Oate. of Oelivery (Circle ane) Celiversd Gallon Amount* (Circle one)
1 1 2 x 9 €S ¥ X
2 1 2 x @ YES 0 X
3 1 2 x o | s w0
4 1 2 X 0 €S N X
H 1 2 x @ v€S N0 X
§ 1t 2 x o €S N0 X
? 1 2 x 0 | €5 %0 X
8 1 2 x @ €S M0 X
9 . 1 2 x 9 YES N0 X
10 1 2 x @ YES N0 X
i 1 2 x 9 YES N0 X
12 I 2 x @ YES N0 X
13 1 2 x o ES M0 X
14 1 2 x 0 i YES %0 X
is 1 2 x o YES M0 X
15 i1 2 x 0 €S ¥ X
17 1 2 % 0 YES N0 X
18 1 2 x 0 €S 4 X

PLEASE CONTINUE QN PAGE 8 [F NECEISSARY.

*Please include state ind local sales taxes, where applicadie. Sxclude mercnandise. repairs, ar service dharges.
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ITEM 11.
Fuel o1l

YTILITY SURVEY MATIRIALS
or kergsene reoorting form -- nage 3

FUEL QIL ANDO KERQSENE

L

1.

1.

I# *Other Mas besn circled for type of fuel in
Column 2 (page 2 or page 4), please specify what
TueT was sola:

. what was the caoacity of this hausenold's storage

tank as of Oecemoer 11, 19827

das this housenold your customer as of
January 1, 19807

Was this housenold your customer as of
Decemoer 31, 1982?

AS far 13 you Inow, was your comoany the only
supplier of fuel oil and/or kerosene tg this
Agusenold during the period soecified above (from

January 1, 1980, to December 11, 1982, uniess other

dates have Deen entered 'n answers Lo guestions
3 and 4)?

The information presanted here is from:

This information has deen jupplied by:

{] mOT APPLICABLE

CAPACITY: GALLONS

(] ves
(1%

{F *%0,° woroximately when dig this housenold
become 2 customer 2f your company?

APPROXIMATE DATE:

] coN'T kNOW
{7 NEVER A CUSTOMER

() res
(Im

IF *N0,* igproximately wnen 314 this nousenold
stop being a customer of your Somoany?e

APPROXIHATEﬂ OATE:

{J oom:T xNOW
(] MEVER A CUSTOMER

{] THIS COMPANY WAS THE ONLY SUPPLISR
(] THE HOUSEHOLD #AS AL5Q SUPPLITD 3Y 9THER
COMPANIES

{] %OT SuRE

{7 compANY RECOROS
{] AM ESTIMATE MADE 37 A COMPAMY REPRESENTATIVE

(] INFORMATION SECURED FROM THE CUSTIMER

{Nane) {Lompany)

(releproney 1ldce)
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ITEM 11. UTILITY SURVEY MATEZRIALS

Fyal 0il or <erpsena rasarting form -- page 4

FUEL OIL ANO KERQSENE

Column 1 Calumn 2 Column 3 Colum 4 Cotumn 5 Caium §
fuel Sold Was: Was tank
completely fillea?

Fuel ail #1 (1)

Fuel oll #2 (2} Yes

Kerosene {x) No
. Other (0} Don‘t Know (0X)

_ Oel. e Gailons frica per Total GCoilar
¢ Bate of Oelivery {Circle one) Jejivered Gallaon Amgunt® {Circle one)
19 ' 1 2 x ¢ YES WO x
20 i 2 x ¢ €S NO x
A 1 2 %X 0 YES NO x
22 1 2 X @ YES NO x
3 - 2 % 0 YES 8O Y 4
FL) 1 2 kX ¢ YES NO x
28 1 2 % o €S K0 X
26 1 2 X 0 YES NO x
27 1 2 X 0 131 NG X
8 1 2 x @ YES NG x
] 1 2. % @ ¥§S N0 X
30 1 2 x 0 €S NO X
i 1 2 x 0 1ES N0 x
32 1 2 X .0 YES NG X
EXD 1 2 x o0 YES N0 X

8 ' 1 2 x @ YES M0 X
5 1 2 «x ¢ YES NO X
36 1 2 X o YES NG X
37 1 2 % @ YES R [¢] X
38 1 2 x 0 1€S 0 x
39 1 2 K @ YES - NG x
40 i 2 X Q 1€5 NO x

*Please include §tite and lacai sales taxes, where apolicable.

Exclude merchandise, renaics, Or service charges,

[ PLEASE CHECK THAT THE QUESTIONS ON PAGE

THREE HAVE BESN ANSWERED, 1
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ITEM 12, UTILITY SURVEY MATERIALS -
Licuefied setroiaum cas regorting form -- page 1

OMB NO. 1905-0092
(Expires 8/31/83)
E1A-457H 7-4493

U.S. DEPARTMENT OF ENERGY

NATIONAL SURVEY OF HOUSEHOLDS RECEIVING
LOW-INCOME WEATHERIZATICON ASSISTANCE

Conducted by
RESPONSE ANALYSIS CCRPORATION
Research Park, Route 206
P.0. Box 153
Princeton, New Jersey 08540

: LIQUEFIED PETROLEUM GAS (LP-3AS)
HOUSEHOLO
DELIVERY/PURCHASE RECORD

These data will be combined with similar data throughout the U.5. in an
analysis of use of enargy by homes receiving low-income weatherization
assistance.

This research is being conducted by Response Analysis (Carporation under
U.S. Department of Energy Contract Number DE-ACO1-8281-11357. This survey
is mandatory as authorized Dy the Federal Znerqy Administration Act of
18974 (Public Law 93-275), as amended by the Energy Consarvation and
Production Act {Public Law 94-389).

[nformation about soecific households will be kept confidential in
accordance with the provisions of the Privacy Act of 1374, The data will
be summarized within large groupings for statistical purposes.
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ITEM 12,

UTILITY SURVEY MATERIALS

Liquefisd Jetralsym gis regorting form -- oage 2

LIQUEFIED PETROLELM 335 (176)

Column 1 Column 2 Calumn 3 Column ¢ Calumn § Column §
Was tank/cylinger
Fuel Sold wWas: complietely fillea? :
Progane P Yes }
Sutane 8 no
Ont, Ouner ° Quant ity Price oer Total foilar Jon’s Xnow (a‘_) )
’ Jate of Oelivery (Circle one! Celivered Unit Amgunt® (Cirele zne) !
13 4 3 0 €S N0 X
20 ? 3 Q v€S NO x
il 4 8 ] S 40 X !
22 p 8 0 ves 80 X
b ? 3 Q €S NQ X
24 4 8 [«] vES NO x
25 14 8 ] 1€S b x
i 4 ] Q ¥ES NO p.3
2T ? 8 Q. €S 80 X
) p 8 ] €S %0 X
% 4 ] Q YES NO x
30 P 8 0 €S %0 X
1 14 8 Q YES N0 x
LR P 3 o {ovES W0 X
33 P8 0 YES N0 X
u ? 8 o €S M0 X
b s 0 s a0 X
16 14 3 Q ¥E€S 0 X
N » 8 9 S N0 X
’; 8 ? 8 b} s w0 xS
ki ? 8 +] YES ‘0 x|
0 ? 8 9 vES W x|

[ PLEASE CHECX THAT THE QUESTIONS QM 2AGE THREE “AVE 3EEN ANSWERED.

*Please include state and lacal sales taxes, where aoplicasie. Ixclude mercnandise, repairs, or sarvice charges.
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[TEM 12. UTILITY SURVEY MATZRUIALS

Liquefied petr

cleum gas reporting form -- page 3

LIQUEFIED PETROLEUM 545 {LPG)

l.

2

3

8.

[f *Cther” Nas been circled for type of fuei
in Column 2 (page 2 or page 4), please
specify what fuel was solg?

Please mark unit of measure for deliveries
reported on page 2.

Whet was lhe capacity of this housenoid's
storage tank(s) as of Oecember J1, 19827

Were you sudolying tnis household on
<anuary [, 19807

¥as his housenold your cusiemer as of
Jecemoer 31, .982?

As f3¢ a3 you &now, wis your comuany ihe
only suoplier 3f ‘uel 31! 3nd/dr cerasene

Lo this nousenoid during the jeriad specified
above (from January L, 1380, o OJecemoer 31,
1982, unless other Jdates Mave Yeen sntereq

in inswers to questions 4 and 5)7

The information reported here is from:

Thiy information nhas deen suoplied dy:

{] MOT APPLICABLE

{] pounos
(] aaLLons
(1 cusic FEET

[} cuerc meTeRs
[] oECsTHERMS
] OTHER (Please soecify):

Capacity was
in numoer of:

» Measures

{] rounos
(] GALLONS
{] OTHER JNIT {pledase spec:fy):

(] ves
[Ixo

IF *NO,* aoproximately whenm 2ig thi1s ngusenals
decome 4 customer Of sour <Imodny?

APPROXIMATE CATE

(] oam*T kNOW
{] NEVER A CUSTOMER

(3 res
(1x0

[F *%0," when did this nousahold stop teing
2 customer 3f your zompany?

APPROX {MATE JATE

{7 X8 T xNOW
{] MEVER 1 CUSTOMER

{] THIS COMPANY #AS THE INLY SUPPLIER

(3 THE HOUSEMOLD ~AS ALSD SLPELIED 3y OTHER
COMPANIES

{1 NOT SURE

(] company RECCRDS
[] AN ESTIMATE MAQE 3Y 4 COMPANY JEPRESENTATIVE
{7 INFORMAT[ON SECURED "ROM THE CUSTOMER

“TRame; TComoany)

vrelennone) LJate)
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[TeM 12.

UTILITY SURVEY MATERIALS
Liguefied petraleum 33s rsgorting form -- page 4

LIQUEFIED SETROLEUM SAS (LPG)

Coluen 1 Calumn 2 Calumn 3 Catumn ¢ Column S Colum §
Fuel Sold Was: ::;%:::{;y:‘:'l‘?:;'l
Progane P Tes
Sutine 8 No
Oel. Jeher ° Quantity Price per Total Dollar on"t Xnow {3)
¢ Oate of Oplivery {Clrele ou)‘ Delivered Unit Amount* {Circle one)
19 p ] ] AT B 4
0 ? E 0 €S w0 x|
5 P 8 o €S W0 X |
2 P 8 @ S K X |
23 ] 8 o €S 80 X
n ¢ ] 0 YES N X
28 P 8 o S W X
% P 3 0 s v x|
27 o ] Q 133 50 x
28 P 8 0 S %W X
29 ? ] 0 S %0 X
b I P 8 o § . €S %0 X
i ? ] o . €S X0 K
2 I S M x|
13 ? 3 ¢ €S N0 X
34 ] 8 ] ES N0 X
38 ] ] 0 €S x0 X
3 ] ] 0 YES M0 X
k1 ? 3 0 S v X
k] ? 8 -] YES 40 x
39 P 8 0 SN X
| @« P8 0 L €S N0 X |

*Plesse include state snd local sales taxes, where applicasle.

Sxclude merchandise, repairs, ar serwce Inarges.

[ PLEASE CHECK THAT THE QUESTIONS O PAGE

THREE HAVE 3EEM ANSHERED. [













