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  Of the expenditures for major energy sources, 65 percent were for electricity; 25 percent for natural 
gas; and 10 percent for fuel oil, LPG, and kerosene combined.

  Expenditures for electricity averaged $761; natural gas, $472; fuel oil, $652; LPG, $381; and kerosene, 
$116. Households paid an average of $12.00 per million Btu for these energy sources.

  If wood consumption were included, the estimates of total household energy consumption would be 
6 percent higher.

  Warmer-than-normal weather in 1990 caused households to use an estimated 0.75 quadrillion Btu less 
than they otherwise would. Nationwide, the winter of 1990 was 14 percent warmer than normal, and 
the summer 11 percent hotter. Thus, households saved about $46 each in 1990, due to weather 
patterns in a year where a major concern was the Desert Storm crisis.

How has energy consumption changed?

  Energy consumption in the residential sector is affected by the increasing number of households, their 
improving economic circumstances, improving construction techniques, the use and efficiency of new 
appliances, and the price of energy.

  In 1990, there were more households and higher disposable personal incomes than in 1987, when the 
last survey was conducted; but nominal energy prices were higher. 2

  Both energy consumption and expenditures per household declined slightly since 1987.3

  Wood consumption declined by 32 percent since 1987, based upon RECS personal interviews. This 
is attributed to improved efficiency of wood-burning stoves and tighter local emission regulations, 
particularly in colder rural areas where wood is most popular.

Where does the energy go?

  Space heating uses 52 percent of total household energy consumption; air conditioning, 5 percent; 
water heating, 18 percent; refrigerators, 5 percent; and all other appliances, 19 percent.

  Space heating accounts for 31 percent of household energy expenditures; air conditioning, 10 percent; 
water heating, 14 percent; refrigerators, 11 percent; and appliances, 34 percent.

  Electricity-intensive uses dominate household energy expenditures.

  The patterns of use for electricity and natural gas households are different, reflecting both the 
versatility of the source and the regional and climatic characteristics of the household.

^ince the last survey, which was conducted in 1987, the number of households has risen from 90.5 million to 94.0 million; disposable 
personal income (in current dollars) has risen from $13,500 per capita to $16,200, a nominal increase of 20 percent compared with an 
inflation rate of 11.5 percent; and energy prices have risen by 12 percent, about the rate of inflation.

3In 1987, energy consumption per household was 100.8 million Btu and energy expenditures per household (excluding gasoline) were 
$1,210 in comparable 1990 dollars.
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Demand-Side Management

Who participates?

  Only 7 percent of eligible households participated in at least one DSM program (4.6 million 
households). Rebate programs were used by 1.2 million households; load-control devices, 1.6 
milh'on; audits, 1.1 million; and other conservation programs, 1.3 million.4

  Participation in DSM programs is voluntary, and this substantially affects the energy savings.

  872 of the 3,250 electric utilities responding to EIA's electric utility survey (Form EIA-861) ran DSM 
programs in 1990, including 363 of the 1,194 largest utilities. The savings attributed to DSM by the 
largest utilities include a 4.9-percent reduction in peak demand and a 0.6-percent reduction in 
delivered electricity to all sectors-mostly residential.

  DSM participants tend to be efficiency conscious, older than nonparticipants, relatively more affluent, 
better educated, and homeowners living in a newer home. They tend to take active conservation 
measures and live in a relatively energy-efficient house. Households with these characteristics usually 
consume less electricity than average, in addition to the enhanced efficiency due to the DSM program.

  Heavy electricity users receive larger electricity bills and would be more prone to respond to DSM 
advertising, and those who volunteer would be more likely to be efficiency conscious.

Do participants use less energy?

  For the average of all electricity users, DSM participants use less electricity than nonparticipants, but 
the savings are relatively small. This occurs because the average includes households that do not use 
electricity intensively.

  The DSM advantage increases with level of use. For intensive household users, such as those using 
electricity for their main space heating or central air conditioning, DSM participants used significantly 
less than nonparticipants.

  DSM could save even more electricity by focusing more on nonparticipants who are less efficient and 
not natural conservers. In areas served by DSM programs, there are at least 26 million nonparticipant 
households in single-family homes using electricity for main space heat, main water heat, and/or 
central air conditioning. These nonparticipants on average used significantly more electricity than 
their DSM counterparts in 1990.

The Average Energy-Consuming Household

What is a typical household?

  It is an urban, single-family detached home in a temperate region of the country, with two household 
members who own the house and earn a combined income of $34,268.

  The household consumes 98.1 million Btu of energy for which it spends nearly $1,200. It uses most 
of its electricity for appliances and most of its natural gas for space heat.

''Table 41, "Conservation by Census Region and Urban Status, Million U.S. Households, 1990" in the Housing Characteristics 1990 
DOE/EIA-0314(90).
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The data are published to provide objective, accurate energy information for a wide audience including 
Congress, Federal and State agencies, industry, and the general public. The data were collected and published 
by the EIA to fulfill its responsibilities as specified in the Federal Energy Administration Act of 1974 (Public 
Law 93-275), as amended.

The EIA gratefully acknowledges the cooperation of the respondents in supplying the information used to 
produce the estimates presented here.

Organization of the Report

The text of the report provides a discussion of the energy consumption, expenditures, and energy-related 
characteristics of U.S. residential households. Many data referenced in the text are from the "Detailed Tables" 
section of the report, where extensive cross tabulations of energy sources and end uses are presented. 
However, some tabulations of special interest appear in the main text of the report

The appendices provide the supporting information on the survey. Appendix A, "How the Survey Was 
Conducted," provides information on the survey design and how the data were collected and processed. 
Appendix B, "Quality of the Data," discusses procedures for calculating the relative standard error of the data, 
data imputation procedures, and other quality-related topics. Differences in the coverage of this survey and 
EIA supply surveys are discussed in Appendix C, "RECS Coverage Related to EIA Supply Surveys." Appendix 
D, "End-Use Estimation Methodology," presents the nonlinear equations used to estimate end-use 
consumption.

The data for the RECS are collected on Forms EIA-457 A through G. Copies of the forms can be found in 
Appendix E, "Survey Forms." Climate zones and Census regions and divisions maps are located in Appendix 
F, "U.S. Climate Zones and Census Regions and Divisions Maps." A list of related EIA publications are 
located in Appendix G, "Related EIA Publications on Energy Consumption." Definition of the terms used 
in this report are located in the "Glossary."

The energy consumption and expenditure data in this report are presented at the national level. Regional data 
are presented in Household Energy Consumption and Expenditures 1990 Supplement: Regional, the companion 
volume to this publication. The 1990 RECS data are also available on public use diskettes; order information 
can be found in Appendix G. The "Detailed Tables" section provides more information about the organization 
of the tables, including a Quick-Reference Guide to major table topics, and how to use the RSE Row and 
Column Factors presented in the data tables.

Statistics Reported

New Data for the 1990 RECS

Several new data questions were added to the 1990 RECS. New data collected were on lighting, participation 
in demand-side management programs, shade trees and other methods of helping to cool a house other than 
air conditioning, and also collected were air-conditioning nameplate data so as to obtain more information 
on their energy efficiencies. More information was collected on refrigerators and their usage, enabling 
refrigerators to be estimated as a separate end use (previously refrigerators were included in the appliance end 
use).

Enorgy Information Administration/Household Energy Consumption and Expenditure* 1990
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Electronic Data Sets

The national-level tables and the regional-level tables from the "Detailed Tables" sections of both this and the 
companion report, Household Energy Consumption and Expenditures 1990 Supplement: Regional, are available 
on diskette. In addition, the public use data from the 1990 Residential Energy Consumption Survey will be 
available on diskette. See the "Detailed Tables" section, Appendix G, "Related EIA Publications on Energy 
Consumption," and the inside back cover of this report for ordering information.

Energy Information Administration/Household Energy Consumption and Expenditures 1990
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Table 1. Summary of Energy Consumption and Expenditures in U.S. Households, 1990

Energy Consumption 
and Expenditure 
Characteristics

Energy 
Sources' Electricity Natural Gas Fuel Oil Kerosene

Liquefied 
Petroleum 

Gas

Housing 
Characteristics

Total Households 94.0 94.0 57.7 11.7 5.3 8.2
(million)

Average Floorspace 1800 1801 1842 2169 1753 1684
per Household 
(square feet)

Energy Consumption

Total 9.2 3.0 4.9 1.0 
(quadrillion Btu)

Average per 98.1 32.3 84.2 83.4 
Household0 
(million Btu)

Average per 54.5 17.9 45.7 38.5 
Square Poor* 
(thousand Btu)

Energy Expenditures

Total 110.18 71.54 27.26 7.63 
(billion dollars)

Average per 1172 761 472 652 
Household0 
(dollars)

Average per 12.0 23.6 5.6 7.8 
Energy Source 
(dollars per 
million Btu)

0.1 0.3

12.3 34.1

7.0 20.2

0.62 3.14

116 381

8.9 11.2

aMajor energy sources include: electricity, natural gas, fuel oil, kerosene, and liquefied petroleum gas. 
bBased on total square feet per housing unit (heated and unheated). 
°Averages are calculated with only those households using the energy source.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A-G of the 1990 Residential 

Energy Consumption Survey. Tables 18-25, 27 and REGS Public Use Data Files.

The number of household users and the variety of household purposes for each energy source affect both the 
total and average consumption of each. These considerations produce significant differences in residential 
energy consumption patterns for the major household energy sources, as measured by household bills for 
energy usage.

• Natural gas is by far the dominant energy source for residential use, accounting for 53 percent of total 
household energy consumption in 1990. In that year, U.S. households consumed 4.9 quadrillion Btu 
of natural gas (4.7 trillion cubic feet). Approximately 58 million households (61 percent of all 
households) used natural gas, predominantly for space heating and water heating. Natural gas 
consumption averaged 84.2 million Btu per household.3

3Averages of energy use or expenditures are always averages of those who used that energy source, rather than simple averages of all 
households. This excludes those households who do not use the source.

6 Energy Information Administration/Household Energy Consumption and Expenditures 1990
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While these statistical averages depict the overall characteristics of household energy consumption in the 
United States, considerable variation from these averages is evident-in particular, the differences in 
consumption based on climate. For example, although energy consumption per household averaged 98.1 
million Btu for the United States as a whole, households in the hottest zones of the Nation used about 23 
percent less energy (an average of only 75.2 million Btu) while those in the colder zones used about 26 percent 
more energy (123.3 million Btu). Households in the coldest zones actually used even more energy, but the 
data presented so far do not include wood.

Unlike the five major energy sources discussed above, wood is not billed to consumers by a utility, making it 
more difficult to estimate consumption and expenditures. From RECS respondents, it is estimated that 22.9 
million households each burned an average of 1.3 cords of wood in 1990, amounting to total consumption of 
580 trillion Btu-more than kerosene and LPG combined. Since this is in addition to the estimates from utility 
bills for the five major energy sources cited above, total household energy consumption is consequently 580 
trillion Btu higher. This means that total residential energy consumption was actually about 9.8 quadrillion 
Btu in 1990, about 6 percent more than the 9.2 quadrillion Btu reported above.

Expenditures

In 1990, the 94 million U.S. households spent $110.2 billion on energy in their homes. These expenditures 
averaged $1,172 per household.

• Electricity expenditures of $71.5 billion accounted for the largest share of household energy bills (65 
percent). The average expenditure per household ($761) was more than for any of the other major 
energy sources. Electricity is the most expensive energy source, but it is also the most flexible. With 
the cost of electricity averaging $23.56 per million Btu (8.1 cents per kilowatthour) nationwide, it costs 
more than four times as much as the cheapest energy source (natural gas).

• Natural gas expenditures of $27.3 billion accounted for only 25 percent of total household energy 
expenditures. Despite the fact that it has the highest per household consumption, the average 
expenditure per household was only $472. This is because of the relatively low cost of natural gas, 
which averaged $5.61 per million Btu (5.8 dollars per thousand cubic feet) nationwide-the lowest of 
all the major energy sources.

• Fuel oil, LPG, and kerosene expenditures of $11.4 billion accounted for only 10 percent of the total. 
Average household expenditures were $652 for fuel oil, $381 for LPG, and $116 for kerosene.

Because wood is not billed by utilities, precise data on household expenditures for this energy source are 
unavailable.

There is surprisingly little variation in household energy expenditures from the coldest to the wannest zones 
in the country (only about $243). Excluding expenditures for wood, the highest average household bill in the 
colder zones was $1,251, while households in the warmest zones paid an average of $1,197 and households in 
the temperate zones had the lowest bill of $1,008. The source of this uniformity is the role of electricity in 
space heating and cooling. Households in the warmest zones have lower heating bills, but significantly higher 
cooling bills. Electricity is an efficient provider of cooling (via a heat pump or central air conditioning), bui: 
it is also more expensive on a Btu basis than other energy sources used for heating in colder zones. Higher 
electricity costs relative to other energy sources, therefore, tend to carry greater weight in raising the average 
expenditures in wanner zones.

Energy Information Administration/Household Energy Consumption and Expenditures 1990
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Table 2. U.S. Residential End-Use Consumption of Electricity, 1990

Appliance/End Use
Million 
Units

Annual kWh 
Consumption per 

Unit

Electricity Consumption

Billion kWh Trillion Btu Percent

Total Households

Air Conditioning 
Water Heating 
Space Heating 
Refrigerator8 
Appliances

Lighting
TV8

Clothes Dryer
Freezer
Range/Oven
Furnace Fan0"0
Waterbed Heater9
Microwave Oven
Dishwasher
Swimming Pool Pump
Clothes Washer
Dehumidifier
Well Pump
Personal Computer
Hot Tub/Spa Heater
Residual __ __

34.0
60.3
36.1
37.2

112.6
94.0

94.0

192.8

49.5

32.4

54.3
57.2
16.9

74.1

42.7
5.0

71.7

11.3

14.3

14.8

1.7

9,447

2,333

2,742
2,392
1,301

4,395

b844 

b360 

b909 

1,299

888.0

140.7

99.0

89.0

146.5

413,1

Consumption estimates
if.''

404
b960
b191

b330

82,022
b99 

b370 
b228

"77 
°482

liSljjiftiifilBi^:: si

: r'K.fflJtillill'.aif £? ip|W

" : : :1:l|iSis|||||il§^;!ii|

- = Data not applicable.
aCount of individual units within the household.
bNational survey of electric utilities conducted by the American Electric Power Service Corporation, Columbus, Ohio.
°lncludes furnace fans for heat pumps (6.8 million) as well as central furnaces with ducts (50.4 million).
dSierra Pacific Power Company (1986).
eAverage of two estimates from Southern California Edison.
'Consumption estimates by appliances in the shaded area were obtained by applying published industry estimates of consumption 

per appliance to the RECS counts of number of appliances to obtain estimates of appliance consumption whose sum (over all 
appliances) was prorated to equal the appliance total.

Note: 'Residual* includes appliances not listed such as small cooking appliances and electric tools.
Sources: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, and E of the 1990 

Residential Energy Consumption Survey (RECS), RECS Public Use Data Files; American Electric Power Service Corporation, Sierra 
Pacific Power Company, and Southern California Edison.

10 Energy Information Administration/Household Energy Consumption and Expenditures 1990
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Energy Consumption and Expenditure Intensities 

Conditional Energy Intensity

A Conditional Energy Intensity is a measure of intensity that adjusts either the amount of energy consumed 
or expenditures spent for the effects of certain characteristics such as weather, size of unit, and number of 
household members for households that use a particular energy source.

Consumption: Conditional Energy Intensity =

Btu __________
Energy Source-Specific Square Feet. 

Where:
Btu = total consumption of a specific type of energy in all housing units within a specific
category.
Energy Source-Specific Square Feet = total floorspace of housing units within that
category, which use that specific energy source.

Expenditures: Conditional Energy Intensity =

Dollars
Energy Source-Specific Square Feet. 

Where:
Dollars = total expenditures for a specific type of energy in all housing units within a 
specific category.

Conditional End-Use Intensity

A Conditional End-Use Intensity is a measure of intensity that adjusts either the end-use consumption or 
expenditures for the effects of certain characteristics such as: floorspace, degree-days, or household member 
for households that use an energy source for a particular end use. In the case of space-heating intensity, only 
the heated floorspace and heating degree-days are used. The air-conditioning intensity uses only the cooled 
floorspace and cooling degree-days. The water-heating intensity adjusts consumption and expenditures for the 
effects of the number of household members on water-heating consumption.

Conditional End-Use Intensity (for space heating and air conditioning) =

____End-Use Btu_______________
Energy Source-Specific Square Feet*Degree-Days. 

Where:
End Use Btu = total consumption of a specific type of energy in all housing units for an
end use within a specific category.
Degree-Days = heating degree-days (HDD) or cooling degree-days (CDD).

Conditional End-Use Intensity (for water heating) =

End-Use Btu
Number of Household Members.

12 Energy Information Administration/Household Energy Consumption and Expenditures 1990
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heating degree-days (HDD).* However, the average number of HDD in 1990 was only 3,887.7 The 1990 
cooling season was also warmer than normal, with 11 percent more cooling degree-days (CDD) than normal. 
Figure 2 shows the diversity in weather over the last 20 years.8

Figure 2. Percent Difference from 30-Year Average for Heating Degree-Days and Cooling Degree-Days in the United 
States, 1960-1990

a> 
oc 
ow
««^

5
'c

aa o.

T I I I
1987 1990

Heating Degree-Days Cooling Degree-Days

30-Year Average

Notes: • The base temperature is 65 degrees Fahrenheit. • The percent difference in HDD for the years of the Residential 
Energy Consumption Survey (REGS) are circled

Source: National Oceanic and Atmospheric Administration, Climate Analysis Center, Analysis and Information Branch (Camp 
Springs, MD). Unpublished preliminary data from the National Weather Service.

Since the winter of 1990 was not as cold as normal, households needed less energy to keep warm. On the 
other hand, households needed more electricity to keep cool in the summer, since it was also warmer than 
normal. Overall, however, the net effect was to reduce the need for household energy by 750 trillion Btu

*HDD is a measure of how cold a location was over a period of time, relative to the base temperature of 65 degrees Fahrenheit. See 
the Glossary for more detailed definitions of heating and cooling degree-days.

7Energy Information Administration, Office of Energy Markets and End Use, Housing Characteristics 1990 DOE/EIA-314(90) Table 
55.

8Although the calculations of energy consumption and expenditures are based upon RECS weather data, data from the National 
Oceanic and Atmospheric Administration were used for Figure 2 since in 1987, EIA changed degree-day assignments. See "Weather" in 
Appendix B for details. NOAA's 1990 average CDD is 5.1 percent from normal and NOAA's 1990 HDD average is 13 percent from 
normal. One of the differences between NOAA and RECS degree-days is the differences in the population weights. Another is that 
different years were used in the calculations of the 30-year average. The 1990 NOAA 30-year average is based on the years 1961 to 1990. 
The 1990 RECS 30-year average is based on the years 1951 to 1980.
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Table 6. Cooler Summer Effects on Electricity Used for Air Conditioning In the United States, 1990

Air-CondHioning 
Equipment

Total 
Households 

(million)

Average Cooling 
Degree-Days1

1990
30-Year 
Average

Total Consumption 
(trillion Btu)

1990

Central 35.1 1,797 1,615 390 

Room Unit 25.1 1,318 1,201 90

30-Year 
Average

Total Expenditures 
(billion dollars)

1990

350 9.0 

80 2.2

30-Year 
Average

8.1

2.0

'in 1990, the average cooling degree-days (COD) are averages for those households using the energy source for air conditioning. 
The 30-year average ODD are averages for those regions where the households using the energy source for air conditioning are 
located.

Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A,B,C, and E of the 1990 
Residential Energy Consumption Survey (RECS). Tables 37 and 38 and REGS Public Use Data Files.

was 22 percent wanner than normal in the winter. For the South, these weather patterns led to an overall 
change in energy consumption of 231 trillion Btu less of the energy sources for heating in the winter, and 34 
trillion Btu more electricity for air conditioning in the summer. If the weather in 1990 had been normal, there 
would have been a net increase of 197 trillion Btu in the South.

Figure 3. Changes in Energy Consumption for Selected End Uses if the Weather Had Been Normal in 1990, 
by Census Region

Northeast -

Midwest -

South _

West

235

100 125 150 175 200 225 250

I Air Conditioning E22 Main Space Heating

Trillion Btu

Notes: • Normal weather is the 30-Year Average based on annual degree-days averaged over 30 years from 1951 to 1980. 
• Energy consumed for air conditioning is only electricity. Main space-heating energy consumption is the total of electricity, natural 
gas, LPG, and fuel oil.

Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A-G of the 1990 Residential 
Energy Consumption Survey (RECS). RECS Public Use Data Files.
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Figure 5. U.S. Residential Wood Consumption 
(Selected Years)

48.6

42.6

29.1

29.4

1980 1981 1982 1983 1984 1985 
Year

1986 1987 1988 1989 1990

All Uses Main Space Heat

Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, and C of the 1980, 
1981, 1982, 1984,1987, and 1990 Residential Energy Consumption Surveys (RECS). Table 26 and RECS Public Use Data 
Files.

This trend can be partially explained by the changes in the use of wood as the main space-heating energy 
source. In 1987,5.0 million households consumed wood as their main space-heating energy source. In 1990, 
that number fell to 3.9 million. This shrinkage of 1.1 million homes accounted for a decline of 4.3 million 
cords, 32 percent of the total decline.

The decline in wood consumption can also be explained by reduced intensity of wood use for space heating. 
Households using wood for main space heating consumed an average of 4.7 cords per year in 1987 and only 
3.9 cords per year in 1990, even though the need for heat in those households using wood as indicated by 
HDD remained the same. The decline in wood space-heating intensity reduced wood consumption by 3.1 
million cords, 23 percent of the total decline.

The remainder of the decline in wood consumption can be attributed to changes in the use of wood for 
secondary heating.13 Between 1987 and 1990, the number of homes using wood as a secondary energy source 
increased by 1.6 million. This increased wood consumption. However, the increase was offset by a decrease 
in usage intensity. The average number of cords burned for secondary heating per household per year fell 
from 1.1 in 1987 to 0.7 in 1990. Together, these changes in the use of wood as a secondary heating source 
accounted for a 6.1-million-cord decline in wood consumption, 45 percent of the total decline (Figure 6).

^Secondary heating includes burning wood in a fireplace, which may produce negligible benefits in space heating. 
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had secondary heating sources, and 35 percent of those who used wood as their main space-heating source had 
central furnaces. This indicates that those who heated with wood could have switched to their secondary 
heating system easily.

Another possible explanation is that increased environmental regulation has reduced the use of wood. State 
and local regulations designed to limit paniculate emission by restricting the burning of wood may have caused 
a reduction in wood use. Some cities for example, Missoula, Montana, have passed laws banning the use of 
fireplaces and wood-burning stoves when air pollution levels are high. Similarly, the state of Washington has 
enacted legislation regulating the burning of wood and the efficiency of wood stoves. These and similar local 
regulations may have contributed to the decline in the use of wood.

The reduction in the number of homes using wood for their main space heat and the lower per-household 
usage in these homes compared with 1987 were important factors in the 32-percent fallin wood consumption 
in 1990. Regulations which restricted emissions, increased the efficiency of new wood stoves, and limited the 
usage of stoves in high pollutant areas added to this decrease in wood consumption.

This trend may very well continue, as new Federal and local regulations discouraging wood usage are enacted. 
The EPA regulations were tightened in 1992, and some recently passed local laws are more stringent. As of 
January 1, 1993, Denver will not allow any new or remodeled homes to have conventional fireplaces or 
uncertified wood stoves. Additionally, the EPA and many individual cities such as Crested Butte, Colorado 
are fining householders who do not trade in their old wood stoves and buy the new EPA-certified clean- 
burning stoves. Other cities, including Denver, are offering low-interest loans and rebates for the purchase 
of new stoves.1*

Based on the 1990 Residential Energy Consumption Survey, wood consumption 
declined by 32 percent since 1987. This is most prevalent in colder rural areas 
where wood is widely used.

16For a more detailed discussion see "Wood Stoves Clean Up their Act" in The Christian Science Monitor, September 23,1992, p. 12, 
and "Incentives Offered to Convert Fireplaces, Woodburning Stoves" in The Denver Post, September 3, 1992, p. 4B.
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heating, natural gas intensity declined 27 percent from 1980 to 1990. The corresponding decline for electricity 
intensity in households that used electricity for main space heating was only 8 percent. A very real 
confounding factor is the effect of weather during the years of the RECS. As noted in the previous section, 
the years 1987 and 1990 were warmer than normal. In fact, there was a continuous decline in the number of 
heating degree-days (HDD) from 1980 to 1990 for the years in which RECS was conducted (Figure 2). This 
weather-related decline would be responsible for some of the observed decline in energy consumption intensity 
for natural gas and electricity (Table 7).

Table 7. Average Energy Consumption Intensity in the U.S. Residential Sector, 1980 to 1990

Energy Source

Average Energy Consumption Intensity 
(thousand Btu per heated square foot)

1980 1982 1984 1987 1990

Percent 
Change, 1980 

to 1990

All Energy Sources 76.2 71.0 72.7 67.6 62.5 -18.0
Not adjusted to 30-year 
average heating degree- 
days

Natural Gas 69.8 64.1 67.0 59.7 51.2 -26.6 
(all natural gas for
households with natural
gas as main space
heating)

Electricity 40.3 42.5 40.9 38.2 36.9 -8.4 
(all electricity for
households with electricity
as main space heating)

Adjusted to 30-year 
average heating degree- 
days

Natural Gas 67.8 64.5 65.0 63.6 57.5 -15.2 
(all natural gas for
households with natural
gas as main space
heating)

Electricity 39.1 41.8 40.9 39.5 39.0 0 
(ail electricity for 
households with electricity 

_as main space heating) __ ____ ___ ___ __

Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, and C of the 1980,1982, 
1984,1987, and 1990 Residential Energy Consumption Surveys (RECS). RECS Public Use Data Files.
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Table 8. Saturation of Selected U.S. Household Electrical Appliances and End Uses, 1980 to 1990

Appliance/ 
End Use

Refrigerator
(one)

Refrigerator
(two or more)

Central Air
Conditioning

Room Air
Conditioning

Water Heating

Main Space
Heating

Color Television

Black and White
Television

Clothes Dryer

Freezer

Range

Oven

Microwave Oven

Dishwasher

Clothes Washer

Dehumidifier

Waterbed Heater

Hot Tub/Spa
Heater

Personal
Computer

Saturation 
(percent of all households)

1980

86

14

27

30

32

18

82

51

47

38

54

51

14

37

75

9

NA

NA

NA

1982

86

13

28

30

32

16

85

47

45

37

53

53

21

36

72

9

NA

NA

NA

1984

88

12

30

30

34

17

88

43

46

37

54

49

34

38

74

9

10

<1

NA

1987

86

14

36

30

35

19

93

36

51

34

57

57

61

43

76

10

14

1

NA

1990

84

15

39

29

37

23

96

31

53

35

58

59

79

45

76

12

15

2

16

Percent 
Change in 
Saturation, 

1980 to 1990

•2

1

12

-1

5

5

14

-20

6

-3

4

4

65

8

1

3

-

-

_

NA = Data not available. 
- = Data not applicable.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EfA-457 A, B, and C of the 1980,1982, 

1984, 1987, and 1990 Residential Energy Consumption Surveys (RECS). RECS Public Use Data Files.
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the equipment is used. Because accurate data on equipment efficiencies19 are difficult to collect and do not 
distinguish the specific usage characteristics of the household, it is necessary to impute energy intensities for 
the major end uses. The intensity estimates reported in REGS incorporate the effects of the equipment 
efficiency and other factors such as how the equipment is installed, maintained, and used.

For new homes in the 1990 RECS, energy intensities for space heating, air conditioning, and water heating 
are essentially the same as for the preceding cohort of homes built from 1985 to 1987 (Table 10). For the 
same heating degree-days and floorspace, electrically-heated homes built from 1988 to 1990 used 0.70 kWh 
per heating degree-day per thousand square feet of heated space, statistically the same amount of electricity 
as homes built from 1985 to 1987 (0.69 kWh). Although the intensities for both electricity and natural gas 
used for water heating in new homes exceed the intensities for homes built in 1985 to 1987 by a larger margin, 
the differences are not statistically significant.

Table 10. End-Use Consumption Intensities for Recently Built U.S. Homes, 1990

End-Use Intensity
New Homes 

(built 1988 to 1990)
Home* Built 
1985 to 1987

Number of Homes (million) 2.8 5.1 

Main Space Heating
Electricity (kWh/HDD*1000 square feet)

Natural Gas (cubic feet/HDDMOOO square feet)

LPG (gallons/HDD*1000 square feet)

Electric Air Conditioning
Central (kWh/CDD*1000 square feet)

Room (kWh/CDD*1 000 square feet)

Main Water Heating
Electricity (kWh per household member)

Natural Gas (1 ,000 cubic feet per household member)

LPG (gallons per household member)

0.70

5.8

0.056

0.75

0.94

1,042

9.6

58

0.69

6.6

0.060

0.82

1.04

963

8.2

58

Note: See 'Glossary1 for definition of terms used in this table.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A-F of the 1990 Residential 

Energy Consumption Survey. Tables 18, 33, 34, 36, 37, 38, 41, and 42.
I

New Homes Consume More Total Energy

Even though energy intensities in the newest homes did not change from the earlier cohort, the total amount 
of energy consumed in new homes built in 1988 to 1990 was higher than in homes built in the previous 3-year 
period. The small number of new homes relative to the total number of homes in the RECS sample (3 
percent of total homes), however, presents difficulties in interpreting these data.

The 1990 RECS results indicate a reversal of a 10-year trend of declining energy consumption per household 
in new construction (Figure 7). In 1990, the newest homes consumed 53 percent more total energy than 
homes built from 1985 to 1987 (an average of 103.1 million Btu of energy compared with an average of 67.6 
million Btu for the next newest homes).

I9RECS made a special effort in 1990 to collect data on the design efficiency of central air-conditioning equipment. See "Potential 
Efficiency Gains and Energy Savings from Replacing 1990 Stock with 1990 New Appliance Units" later in this section for information on 
the SEER.
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Table 11. Adjustments to Sample of U.S. Homes Built from 1985 to 1990

Statistic

RECS Count of Total New Homes (million)

Total Consumption (quadrillion Btu)

Total Consumption per Household (million 
Btu)

1990 Annual Heating Degree-Days

Heated Floorspace (square feet)

Main Space Heating
(million Btu per household)

Electricity

Natural Gas

LPQ

Household End-Use Intensities

Main Space Heating

Electricity (kWh/HDD*1000 sq. ft.)

Natural Gas (cubic feeVHDD*1000 sq. ft.)

LPG (gallons/HDD*1000 sq. ft)

Electric Air Conditioning

Central (kWh/CDD*1000 sq. ft.)

Room (kWh/CDD*1 000 sq.ft.)

Homes Built 1 988-1 990

RECS

2.8

0.29

103.1

4,047

2,143

10.3

77.8

39.2

0.70

5.8

0.056

0.75

0.94

RECS Ratio 
Adjusted

2.8

0.25

90.3

3,655

1,849

9.8

63.5

37.5

0.78

6.4

0.076

0.83

0.89

Homes Built 1985-1987

RECS

5.1

0.34

67.6

3,177

1,581

7.9

59.7

28.5

0.69

6.6

0.060

0.82

1.04

RECS Ratio 
Adjusted

5.1

0.36

70.6

3,319

1,591

8.2

59.1

29.0

0.68

6.7

0.056

0.80

0.99

Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, D, E, and F of the 1990 
Residential Energy Consumption Survey (RECS). Tables 18,19, 33, 34, 36, 37, and 38 and RECS Public Use Data Files.

Why Did New Homes Consume More Energy?

The higher energy consumption in new homes built in 1988-1990, compared with homes built in 1985-1987, 
can be traced to the increased use of natural gas and to larger homes, and the increased level of services in 
new homes (Table 12).

Proportionately, more new homes built in 1988 to 1990 made use of natural gas for space heating than those 
in the 1985 to 1987 cohort. A house heated by gas consumes more energy per square foot than one with 
electric heat (Expenditures per square foot are more similar. See "Comparison of Electricity and Natural Gas" 
in the previous section). For example, for the same heating degree-days and floorspace, a house with electric 
heat would use 2.4 Btu per square foot per degree-day while a house with natural gas heat would use 6.0 Btu, 
a difference of 3.6 Btu (Tables 33 and 34). The net effect of this shift in space heating (and water heating) 
energy source is to add an additional requirement of 14 million Btu per household, since gas-heated 
households are more energy intensive than electrically-heated households.

28 Energy Information Administration/Household Energy Consumption and Expenditures 1990



.... . . . .

to; Gsinsus infortnationi Other
;;: ..

A-G-of;Miev tggo Residential
tion would probab

|tf new homes that had central
She (Mnvolative eflfectre space than o

^|n;:BtWpe£:hQasehqld in 1990

Jiliat:;«listiB|uteh:,homes -built in

~

,,j; :K,,|ll|g
homes have more 

(Table 44).
BlMlfh^iisej=yof :;tfe;.hew. home may"

^----i'ffijisgBjis^jissij;::-..--, ' .. .. = . - :•---. ... .- . -•.;..,. * '

latioh^ of natural gas stoves and 
In additte^ energy intensity

aw.= ,._„_ tie efficiencies may
teiisp*.;^o'^Intensely.; : :

new lidrries is less clear
H :|?ui||iilg;iplwding cooking, 

spas/vKSw?:-. Knes, however,

, new:
iT;cp|||u|iers, waterbed 

40 in

jjSK 'See Matio Adjustment Procedures 
This overestimate



In conclusion, the 10-year decline in energy consumption per household reversed itself with new homes built 
from 1988 to 1990. The largest factor in the increase in per-household consumption for these new homes is 
the greater use of gas (natural gas and LPG) and diminished use of electricity for space heating and water 
heating. Gas is more energy intensive than electricity when measured at the point of use. The increased size 
of homes was a factor requiring more energy for heating and cooling. Other factors included more appliances 
and their location in colder climates requiring more heating.

Potential Efficiency Gains and Energy Savings from Replacing 
1990 Stock with 1990 New Appliance Units

The energy efficiency of new appliances has improved significantly over the past several years, but these 
efficiency improvements are not as apparent in the RECS due to the larger number of older appliances still 
in use. An interesting question is how much energy would be saved if appliances presently being used by 
consumers were replaced by new, more energy-efficient units. Two hypothetical possibilities were considered: 
replacing the entire 1990 stock with new (1990) appliances and replacing only those appliances that were at 
least 10 years old in 1990. The first example is purely hypothetical, since the immediate replacement of the 
1990 stock by new units is unlikely. However, this example does provide an upper limit for potential energy 
savings through replacement of the existing appliance stock. The second example is more plausible, since 
replacement of the oldest appliances in the 1990 stock can be expected over the next few years.

The National Appliance Energy Conservation Act (NAECA) of 1987 mandated minimum energy efficiency 
standards for several types of household appliances and equipment.23 This followed the earlier voluntary 
appliance efficiency targets of the Energy Policy and Conservation Act (EPCA) of 1975 and various state 
appliance efficiency standards. In response to these various standards, manufacturers have significantly 
improved the energy efficiency of household appliances over the past 20 years.

Using the 1990 RECS data, it is possible to estimate the magnitude of efficiency improvements and savings 
that would have been obtained if the 1990 appliance stock24 had been replaced by new units. The analysis 
shows there would have been significant efficiency gains for each appliance type and a significant savings in 
the total consumption of energy (Table 13 and Figures 8 and 9). If the entire 1990 stock were replaced by 
new units, as much as 835.7 trillion Btu per year would be saved.

The estimated 1990 average stock efficiency of each appliance is given in the first column of Table 13. For 
example, the 1990 stock average residential freezer efficiency is estimated to be 114.5 (relative to 1972=100). 
This means it is 14.5 percent more efficient than a new freezer bought in 1972. Comparing this with the new 
freezer efficiency of 194.7 for 1990 means that it is 94.7 percent more efficient than one sold in 1972.

Energy-Efficient Dishwasher

Efficiency features
• Water saver
• Heat'sound insulation
• Air dry cycle
• Water temperature booster

^Covered products under NAECA: refrigerator-freezers, freezers, room air conditioners, heat pumps, electric and natural gas water 
heaters, furnaces, dishwashers, clothes washers, clothes dryers, direct heating equipment, kitchen ranges and ovens, pool heaters, television 
sets, and fluorescent lamp ballasts.

2*The mix of different ages of units that comprise the units in use in the given year. 
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Figure 8. Comparison of 1990 Average Stock Efficiencies with 1990 New Unit Efficiencies

^^^^^^^^^^^^^^_^^^^^^^^^^^^^^_ 212.2 
Refrigerators

Freezers

Room A/C

Heat Pump

Central A/C

Natural Gas 
Furnace

—i 

100 150 200 250

Normalized Efficiencies (1972=100) 

1990 New Unit Average /////A 1 "° Stock Averaa6

Sources: Energy Information Administration, Office of Energy Markets and End Use, Housing Characteristics 1990, 
DOE/EIA-0314(90), Table 7, p. 24. REGS Public Use Data Files; J. McMahon, Lawrence Berkeley Laboratory, unpublished data.

Analysis of RECS Age Data and Appliance Efficiency Data

The potential impacts of efficiency improvements on the 1990 stock considered two factors: the energy 
efficiency of new 1990 appliances and the efficiency of the existing stock in 1990. The analysis used available 
energy efficiency data from manufacturers for refrigerators, freezers, room air conditioners, central air 
conditioners, natural gas furnaces, and heat pumps. These data were fairly complete because manufacturers 
of appliances covered by NAECA and EPCA have been required to test their appliances for energy efficiency 
under DOE-specifled testing procedures since 1978. For each model year, the manufacturers calculate the 
average efficiency, or shipment weighted energy factor.25

Details of the calculation of the 1990 stock efficiencies appear in Appendix B, "Quality of the Data." New 
model appliance efficiency data are available for the period 1972 to 1990, and Table 7 in the Housing 
Characteristics 1990 provides information on the age distribution of the existing stock of appliances in 1990. 
The age distribution of the stock is given in the form of age ranges (e.g., less than 2 years, 2 to 4 years, etc.), 
rather than by individual year. The 1990 stock efficiency for each appliance was found by weighting the 
average new model efficiency of each age range by the proportion of units in that age range. The average 
efficiency is best estimated by computing the energy consumption by each age grouping of the appliances and 
dividing the result by the number of appliances. This approach has the effect of correctly aggregating the

2SThe shipment weighted energy factor is the average efficiency of appliances shipped during the model year, weighted according to 
the number of units shipped in each efficiency class.
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The calculated 1990 stock efficiency overestimates the average efficiency of the stock because it does not take 
into consideration the decline in efficiency of units as they age, due to the aging of the appliances, lack of 
proper maintenance by the owner, or both.

For all six appliances, the potential efficiency gains from replacing older, less efficient units with new, more 
efficient ones are significant, whether the entire stock was replaced or whether only the older part of the stock 
was replaced. Assuming the efficiency gains could be translated directly to a reduction in energy used, the 
potential savings per appliance becomes a function of potential efficiency gain and the amount of energy 
consumed during 1990. On this basis, the combined sum of the energy savings for the six appliances, by 
replacement of units at least 10 years old, is 671.8 trillion Btu, an impressive 7.3 percent of the total amount 
of energy consumed by all residential end uses in 1990. Another way of looking at the energy savings is in 
terms of consumption of electricity and natural gas. The appliances that consume electricity, combined, would 
save 390.4 trillion Btu, or 114.4 billion kWh. Natural gas furnaces would save 281.4 trillion Btu, equivalent 
to 274.0 million cubic feet of natural gas. If the entire stock were replaced, the energy savings would total 
835.7 trillion Btu, 9.1 percent of total consumption. The appliances that use electricity would save 505.0 
trillion Btu, or 148.0 billion kWh. Natural gas furnaces would save 330.7 trillion Btu, or 322.0 million cubic 
feet of natural gas. Clearly, the replacement of older, less efficient household appliance stock can make a 
major contribution to the overall reduction of energy consumption in the United States.

Comparison of 1990 RECS Appliance Nameplate Data and Manufacturers' Shipment 
Weighted Energy Factor Data

The preceding analysis used RECS data on the age of appliances along with manufacturers' new model 
efficiency data to calculate stock efficiencies of appliances. An alternative approach is possible for central air- 
conditioning units. As part of the 1990 RECS, energy efficiency data were collected from the manufacturers' 
nameplates on central air-conditioning units of 331 of the 1,820 survey respondents who had such units. (See 
Appendix B, "Air-Conditioner Nameplate Data Collection.") These data provide direct information on the 
efficiency of air-conditioning units in the 1990 stock. The efficiency rating for the air-conditioning units is 
given as a seasonal energy efficiency ratio, or SEER,2* which is an industry standard. These data were 
matched with the ages of the units to give the age distributions of the efficiencies. The data were then 
compared with manufacturers' shipment weighted energy factor data, which were grouped into the same age 
categories.

The efficiencies are very comparable for the three most recent age categories, but not as close for the oldest 
category (Table 14). This discrepancy may be due to the fact that the two samples are not identical. The 
nameplate data are a small portion of the RECS sample, whereas the manufacturers' shipment weighted data 
are based on all appliance shipments, both residential and nonresidential. Nevertheless, there is an overall 
consistency between the two sets of data. The collection of nameplate data in future RECS would provide 
a way to directly acquire efficiency data about the existing stock of residential appliances. However, the 
reasonably close correlation between the nameplate efficiency data and the more easily collected age data 
suggests that it is not worth the additional effort and cost.

2*The Seasonal Energy Efficiency Ratio is the cooling output divided by the power input for an average U.S. climate. 
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Table 15. U.S. Single-Family Potential and Actual Participation in Demand-Side Management 
Programs, 1990

Characteristics

Total
Households 

(million)

DSM Potential
Households 

(million)

DSM Actual
Participants 

(million)

DSM Actual
Participants with 

Intensive8
Use of Electricity 

(million)

DSM Nonpartlclpants 
with Intensive"

Use of Electricity 
(million)

Households

Census Region

Northeast

Midwest

South

West

64.4

11.9

16.0

23.7

12.7

45.8

10.1

10.7

15.4

9.7

3.9

.8

.8

1.5

.8

3.0

.4

.5

1.4

.6

25.9

3.9

6.3

11.1

4.5

aAn intensive user uses electricity for main space heat, main water heat, and/or central air conditioning.
Notes: Potential households could participate in DSM since their electric utilities offered a DSM program. Actual participants have 

participated in a DSM program. Nonparticipants could have participated but did not participate.
Sources: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, and C of the 1990 

Residential Energy Consumption Survey (RECS), RECS Public Use Data Files; Office of Coal, Nuclear, Electric and Alternate Fuels, 
Form EIA-861, "1990 Annual Electric Utility Report.'

Although DSM programs do save energy, they reach only a relatively small percentage of U.S. households 
(roughly 5 to 10 percent). RECS data indicate there are more than 26 million single-family households that 
are intensive users of electricity but do not yet participate in existing DSM programs for which they are 
eligible. The effectiveness of DSM programs could therefore be improved significantly with increases in 
participation rates for households with access to utility-sponsored DSM programs.

Electric Utility and Household Perspectives on DSM Participation

In addition to the RECS, which collects data from household energy users, EIA also collects data from electric 
utilities on their DSM activities. Schedule V of Form EIA-861, "Annual Electric Utility Report,"31 asks 
utilities if they have a DSM program. By cross-referencing RECS utility information against data from the 
Form EIA-861, it was possible to identify which RECS households were served by a utility that had offered 
a DSM program. With this information, it was possible to assess actual participation relative to the total 
potential participation in DSM programs, excluding RECS households that did not participate simply because 
no DSM program was offered by their electric utility company.

Participation in DSM programs is voluntary. Most participants find out about the program from either an 
insert in the household utility bill or utility advertisements. The 1990 RECS identified the following types of 
DSM programs:

• A rebate to buy a more energy-efficient appliance such as a heat pump or air conditioner. More 
efficient appliances are more expensive than those that meet the minimum federal efficiency standards. 
Consumers, however, tend to buy the cheapest (and, consequently, least efficient) model available, 
according to industry sales statistics. Rebate programs are designed to change this behavior by 
reducing the net cost differential between the more efficient and less efficient model.

31Although the two surveys serve different purposes and cover different populations, they overlap on one aspect - the provision of (on 
Form EIA-861) and the receipt of (on Form EIA-457 A) DSM program services.
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Figure 10. U.S. Single-Family Potential and Actual Participation in DSM Programs, 1990
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Notes: • Potential participant households have a DSM program available from their utilities. • Actual participants have 
participated in a DSM program.

Sources: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, and C of the 1990 
Residential Energy Consumption Survey (RECS), RECS Public Use Data Files; Office of Coal, Nuclear, Electric and Alternate 
Fuels, Form EIA-861, '1990 Annual Electric Utility Report.'

Of the 3.9 million participating households in single-family homes, 0.9 million obtained rebates, 1.5 million 
participated in some type of load control, 1.0 million obtained energy audits, and 1.1 million undertook some 
other type of conservation measure (Figure 11). Some participated in more than one type of program.

Comparing Consumption by DSM Participants and Nonparticipants

Do DSM participants3* use less electricity than nonparticipants? If one ignores the fact that participants are 
more likely to use electricity for space heating and water heating, then participants do not use less electricity 
than nonparticipants. But if one just looks at the consumption of electricity for space heating among 
households that use electricity for the main space-heating fuel, then participants do use less electricity for 
space heating than nonparticipants. Similarly, if one just looks at the consumption of electricity for air 
conditioning among households that use central air-conditioning systems, then participants do use less. 
Finally, an examination of conditional end-use intensities indicates that, for most end uses, participants also 
use energy less intensively than nonparticipants. If the DSM programs are effective, the answer clearly ought 
to be a definitive yes. The following analysis confirms that DSM participants do use less, but with strong 
qualifications as to whether this is due to participation.

^In each case, restricting the population to single-family households who could participate because their utility offered a DSM program. 
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Figure 12. Electricity Consumption in DSM Participant and Nonparticipant U.S. Single-Family 
Households, 1990

Households Using Electricity for

Any Purpose

Main Space Heating

Central Air 
Conditioning

Main Water Heating

DSM Participants 
DSM Nonparticipants

2,000 4,000
——I——————I——————I—— 

6,000 8,000 10,000

Average Consumption (kWh)

12,000 14,000

Note: OSM nonparticipants had a DSM program available but chose not to participate.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, and E of the 1990 

Residential Energy Consumption Survey (RECS). RECS Public Use Data Files.

• DSM participants in households that used electricity at least for water heating also used less electricity 
than nonparticipants in this group, but the results are not statistically significant.

• In the broadest category (households that used electricity for any purpose), there is no statistical 
difference in electricity consumption between DSM participants and nonparticipants.

The final grouping includes a much larger population of users than the other two. In households that use 
electricity for any use, average consumption is also lower because this grouping includes many households with 
only a few uses for electricity. The increasing advantage of DSM participation as the level of electricity use 
increases is not surprising. Because heavy users of electricity receive larger electricity bills, they probably are 
more responsive to advertising for DSM programs that could save them money.

Another traditional and perhaps more useful method of examining energy consumption for space heat and air 
conditioning is the conditional end-use intensity (CEUI) referred to earlier. This is the average per-household 
electricity consumption for an end use based only on households that actually use energy for that particular 
purpose. The measure is conditional in that it includes households only on the condition that they have and 
use a particular appliance or equipment. The intensity is calculated on a per degree-day basis, either per
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participants and nonparticipants. DSM programs appeal more to households that are already efficient users 
of energy than to those that use energy inefficiently. Therefore, any comparison of DSM participants with 
nonparticipants needs to point out that while some DSM actions do produce reductions in energy usage and 
expenditures, DSM participants tend to be more efficient anyway.

An analysis of end-use demand using a conditional demand analysis (CDA) methodology (See Appendix D, 
"End-Use Estimation Methodology") found that participation in a DSM program was not significant in 
explaining electricity consumption for most specific services such as air conditioning or water heating. A 
preliminary analysis did find DSM significant in explaining electricity consumption for electric space heat. In 
this analysis, DSM participation may have acted as a surrogate for efficiency in the same manner the age of 
heating equipment acts as a surrogate for efficiency. In general, households with similar characteristics display 
similar consumption patterns, independently of whether they participate in a DSM program.

Comparisons of the characteristics of DSM participants and nonparticipants highlight the effects resulting from 
the fact that households select themselves for DSM programs. The first volume of the 1990 RECS results, 
Housing Characteristics 1990, compared DSM participants with nonparticipants living in single-family or mobile 
homes. DSM houses were more likely40 to be newer and consequently larger than non-DSM houses, and also 
more likely to be owned than rented. Householders who participated in DSM programs were more likely to 
be middle aged and better educated, have a higher income, and consequently buy a newer house.

By restricting the analysis to electric-intensive households (those that use electricity for their principal source 
of space conditioning or water heating), it is possible to illustrate the effects of these differences in 
characteristics between DSM participants and nonparticipants (Figure 13). Of these intensive users of 
electricity, a larger number of DSM participants than nonparticipants lived in newer homes (1980 or later) 
and also owned their homes. In addition, 65 percent of DSM householders have at least 1 year of college. 
There is also a larger number of DSM participants than nonparticipants in the higher income groups.

Energy intensity data for all households in the general population using electricity for main space heat (Table 
33) and for central air conditioning (Table 37) may be used to analyze the characteristics that are common 
in the DSM households described above.

For all households in the RECS:

• Higher income households have lower electricity space-heating and central air-conditioning intensities 
than households in the lower income groups.

• More highly educated householders have lower electricity space-heating and air-conditioning intensities 
than those with less education.

• Newer homes have lower electricity space-heating and central air-conditioning intensities than older 
homes.

• Homeowners have lower electricity space-heating and central air-conditioning intensities than renters.

A problem for each of these comparisons is the correlation of income and education with newer or better 
construction, higher consumption levels, and lower consumption intensities (which tend to decrease with 
consumption levels). Thus income and education correlate with higher efficiency.

^^The emphasis should be on more likefy to be, because the DSM programs do enjoy broad coverage. 
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Figure 14. Conservation Characteristics of Participant and Nonparticipant Households in DSM 
Programs, U.S. Single-Family Households, 1990
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Weather Stripping
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Temperature:
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tune-Up Main 
Heating Equipment
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100
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DSM Participants

Notes: • DSM nonparticipants had a DSM program available but chose not to participate. • Only households using electricity 
for main space heating, main water heating, and/or central air conditioning are presented in this graph.

Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, and C of the 1990 
Residential Energy Consumption Survey (RECS). RECS Public Use Data Files.

DSM Reduces Peak Loads-Could DSM Save More Energy?

The assessment of the utility industry is that DSM can reduce peak loads significantly more than it can 
generate a reduction of the total consumption of electricity (The first electric utility-wide study indicates 4.9 
percent peak-load reduction versus 0.6 percent savings for all sectors as noted earlier in this analysis). This 
seems to follow from the fact that most DSM participants are more efficient. However, RECS data also 
suggest a significant opportunity to extend DSM programs to a broader base of residential consumers. In areas 
already served by a utility-sponsored DSM program, large numbers of households do not yet participate. For 
single-family households using electricity for main space heat, main water heat, and/or central air conditioning, 
the number of eligible households that do not yet participate in a DSM program is estimated to total at least 
26 million. These 26 million nonparticipants all used significantly more electricity than their DSM 
counterparts.

The current population of DSM participants apparently were self-selected from already more energy-efficient 
households. The 26 million nonparticipants, however, are likely to be less energy efficient and, therefore, 
likely to realize more significant energy savings if they were to enter a DSM program. As reported above, 
these include households with lower education and/or income levels and those living in older homes-all of

46 Energy Information Administration/Household Energy Consumption and Expenditures 1990.







sampled ho 
i for families 
da to

ion households, generates a 
incomes, living in climates 
is

Household, 1990

O«k5» of Energy Mark«ts and End

Law than *10,000 
$10,000 to $19,999 
120,00010*34,999 
$35,000 to $49,999 

or More

49



Most of Housing Stock Was Built in 
1979 or Earlier

Almost 83 percent of all homes in the country 
were built in 1979 or earlier. New homes, 
however, are much more energy efficient. New 
homes built in 1988 or later use 42 thousand Btu 
per square foot, compared to 63 thousand for 
homes built in 1939 or earlier (Figure 18). New 
homes tend to be larger, better insulated, and have 
newer appliances. Although larger homes use 
more energy, they are efficient. Older homes were 
built in a period of cheaper energy, which resulted 
in less attention to energy design and construction.

Rgure 18. Year of Construction of U.S. Housing 
Unite, 1990
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Housing Unit Characteristics

The Typical American Household 
Owns a Single-Family Home

The 1990 RECS describes 94 million year round 
occupied homes, of which 66 percent were owner- 
occupied and 34 percent rented. Of these homes, 
46 percent were in the suburbs, 32 percent were in 
the central cities, and 22 percent were in rural 
areas (Figure 19). Nearly 69 percent of the RECS 
homes were conventional single-family homes, 26 
percent were multifamily and 6 percent were 
mobile homes (Figure 20).

The average single-family home used more than 
twice as much energy as a typical unit in a large 
multifamily building, 111 million Btu per 
household versus 51 million Btu per unit in the 
large multifamily building. On a square footage 
basis, large multifamily units are generally larger 
users, 62 thousand Btu per square foot versus 51 
thousand Btu per square foot for the single-family 
home.

Energy consumption per square foot is much less 
for owned versus rented homes, 51 versus 70 
thousand Btu per square foot. However, rented 
homes tend to be smaller and thus require less 
heating and cooling. On a per household basis, 
rented homes use 74 million Btu versus 111 
million Btu for owned homes.

Figure 19. Status of U.S. Housing Units, 1990
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Source: Energy Information Administration, Office of Energy Markets and End 

U»e, Fornit EIA-457 A. B, and C of the 1990 Residential Energy Contumption 
Survey (RECS). RECS Public Use Data Rlet.

Figure 20. Type of Housing Units in the U.S., 1990
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Source: Energy Information Administration, Office of Energy Markets and End 
Use. Form* EIA-457 A, B. and C of the 1990 Residential Energy Consumption 
Survey (RECS). Table 18 and RECS Public Use Data Files.
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Average Household Annual Energy 
Expenditures are Nearly $1,200.

Households in the colder zones spend more on 
energy, but as the climate gets hotter electricity 
consumption also increases, boosting expenditures 
for the air-conditioned hottest zones.

Wood is assumed to be free in Figure 22, but 
paying for this energy would boost the 
expenditures for the coldest zone by about $200- 
$300 for those households heating with wood.

The average household spends about 4 percent of 
its gross income on energy.

Figure 22. U.S. Energy Expenditure* by Climate Zone, 
1990
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Expenditure per Square Foot 
Decreases for New Homes

Expenditures per household generally decrease, the 
newer the house. In the early years of home 
building, homes increased steadily in size and 
tended to heat with cheap natural gas, resulting in 
lower attention to insulation. Later homes, though 
larger, used electric heat, whose expense led to 
improved building shell insulation (Figure 23).

Figure 23. U.S. Energy Expenditures by Yew of 
of Construction, 1990
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Energy End Uses

Consumption per household depends upon the household size, number of occupants, and above all, on climate 
and heating source. Figure 24 shows the different ways in which households use energy in each region.

As expected, households in the northern regions-Northeast and Midwest-use significantly more energy on 
space heat, while households in the South use significantly less than the national average (Table 17). Average 
air-conditioning demands, surprisingly, do not compensate for lack of heating. For the South as a whole, 
average air-conditioning usage is higher than for the other regions, as is refrigerator use. Appliance use is 
fairly uniform across the regions.
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Table 17. Consumption per U.S. Household by Census Region, 1990 
(Million Btu)

Census Region

U.S.

Northeast

Midwest

South

West

Total

98.1

119.6

121.7

80.6

77.8

Space Heat

51.9

75.5

75.2

30.6

35.7

Appliances

18.8

18.1

19.2

19.4

18.1

Water Heat

17.8

20.9

20.2

13.9

18.4

Air 
Conditioners

8.1

3.1

4.5

12.6

6.1

Refrigerators

5.3

4.4

5.0

6.5

4.7

Source: Energy Information Administration, Office of Energy Markets and End Use. Household Energy Consumption and 
Expenditures 1990 Supplement: Regional, Tables 12, 39, 67, and 93.

Most Electricity is Used for 
Appliances

For the residential national average electricity bill, 
47 percent of the electricity is used for appliances 
of all kinds, including lights, washers, dryers, and 
cooking appliances. Air conditioning and 
refrigerators consume over 30 percent and space 
heating and water heating consume the remaining 
21 percent (Figure 25).

Figure 25. U.S. Electricity End-Use Consumption, 1990 

ToW Consumption was 3.03 Quadroon Btu or 888 BWon KWh

Space H«at (10S)

AlrCondHJonlnjj (16%)

Appliances (47%)

Refrigerators (16%)

Water Heat (11%)

Source: Energy Information Administration, Office of Energy Ma*** and End 
U»», Forms EIA-457 A, B. and C of the1990 Residential Energy Consumptfon 
Survey (REGS). Table 3 and REGS Public Use Data Filet.

Most Natural Gas is Used for Space 
Heat

For the national average natural gas bill, nearly 70 
percent is used for space heating and 24 percent is 
used for hot water, with the remaining 7 percent 
for appliances, such as stoves, clothes dryers, 
barbecue grills, pool heaters, etc. (Figure 26).

Figure 26. U.S. Natural Gas End-Use Consumption, 1990

Total Consumption was 4.86 Quadrillion Btu or 4.737 Billon Cubic Feet

Space Heat (70%) Appliances (7%)

Water Heat (24%)

Source: Energy Information Administration, Office of Energy Markets end End 
Use, Forms EIA-457 A. B, and C of the 1990 Residential Energy Consumption 
Survey (RECS). Table 3 and REGS Public Use Data Files.
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Detailed Tables
The following tables present detailed energy consumption and expenditures of households in the residential 
sector at the national level. The data are from the 1990 RECS. Similar data at the four Census regions and 
nine Census divisions level are available in Household Energy Consumption and Expenditures 1990 Supplement: 
Regional. See the "Glossary" in this report for definitions of terms used in the tables.

Table Organization 

Overall Organization
The tables are grouped by topics to facilitate finding related information. The Quick-Reference Guide (Figure 
27) indicates the broad topic and relevant table number.

Row Stubs

There is a standard set of row categories (stubs) which appears in all tables. Depending on the specific table 
topic, the standard stub may be augmented with selected variables pertinent to that topic. The standard stub 
items always appear in the same order, with any additional stub items interspersed adjacent to the related 
standard stub items.

Consumption and Expenditures Tables

The first 10 tables (Tables 18 through 27) provide household energy consumption and expenditure data that 
were obtained from the energy suppliers to the households. Data are presented for a total of all energy 
sources, followed by tables specifically by energy source. Statistics are provided both by all households and 
per household averages.

End-Use Tables

The last 18 tables (Tables 28 through 45) contain nonlinear regression estimates of energy consumption and 
expenditures by five end uses-space heating, air conditioning, water heating, appliances, and refrigerators. 
Details concerning the methodology used for the end-use estimates are in Appendix D, "End-Use Estimation 
Methodology." Data are presented for a total of all energy sources, followed by tables specifically by energy 
source. Statistics are provided both by all households and per household averages.

Electronic Data Sets
The national-level tables (18-45) in this report, as well as the regional-level tables (1-106) presented in the 
Household Energy Consumption and Expenditures 1990 Supplement: Regional, are also available on diskette. 
The electronic files on the diskette are flat ASCII files. There is one file for each of these tables. The diskette 
containing the files also contains a READ.ME DOS text file with a Table of Contents. See the inside back 
cover for details on obtaining the diskettes.
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Figure 27. Quick-Reference Guide to the Detailed Tables
Topic Table Numbers

Energy Consumption and Expenditures
Average of All Major Sources 18
Consumption by Each Major Source 19
Expenditures by Each Major Source 20
Electricity, per Household 21
Natural Gas, per Household 22
Fuel Oil, per Household 23
Kerosene, per Household 24
Liquefied Petroleum Gas (LPG), per Household 25
Wood Consumption 26
Average Expenditures by Each Major Energy Sources 27

Energy End Use
Consumption and Expenditures by End Uses 28 
Per Household Consumption by End Uses 29 
Per Household Expenditures by End Uses 30

Space-Heating Consumption and Expenditures
Electricity and Natural Gas 31
Fuel Oil, Kerosene, and LPG 32
Per Household Electricity 33
Per Household Natural Gas 34
Per Household Fuel Oil 35
Per Household LPG 36

Alr-Condttionlng (A/C) Consumption and Expenditures
Electricity for All A/C and Central A/C 37 
Electricity for Room A/C 38

Water-Heating Consumption and Expenditures
Electricity and Natural Gas 39 
Fuel Oil and Natural Gas 40 
Per Household Electricity and Natural Gas 41 
Per Household Fuel Oil and Natural Gas 42

Appliances Consumption and Expenditures
Electricity, Natural Gas, and LPG 43 
Per Household Electricity (both 44 
Appliances and Refrigerators) 45 
Per Household Natural Gas and LPG ___________________ __ __________________

Source: Energy Information Administration, Office of Energy Markets and End Use, the 1990 Residential Energy Consumption 
Survey.
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Row and Column Factors

The tables in this report present estimates for occupied residential housing units and their related consumption 
and expenditures in the United States. Since the estimates are based on the sample surveyed, they are subject 
to sampling error. To help the reader compute an approximate Relative Standard Error (RSE) for each of 
the estimates in the tables, row and column factors are displayed on the top row and in the far right column 
of each table, except for the end-use estimation tables.

To calculate the RSE for a specific estimate, multiply the row factor by the column factor. The use of the row 
and column RSE factors is illustrated in Figure 28, which includes a table from this report. Using the second 
column of the table labeled "Electricity" and the second row labeled "Urban" under the category labeled "Urban 
Status" gives an estimate of 24.6 Dollars per Million Btu for the average electricity expenditure for households 
where the Urban Status is urban. The RSE row factor is 1.7. The RSE column factor is 0.8. The 
approximate RSE for the estimate is, therefore,

Xtt*m^&^is*~*m *a»\Mmm* = (1-7) (0.8) = 1.36 percent.

The standard error derived from the row and column factors can be used to construct confidence intervals, 
as in Figure 2^ Jo perfornl hypothesis tests by standard statistical methods. However, because the generalized 
variance procedure gives only approximate RSE's, such confidence intervals and statistical tests must also be 
regarded as only approximate.

For more details about the derivation of the row and column RSE factors, see Appendix B, "Quality of the 
Data."
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Figure 28. Use of RSE Row and Column Factors

Table 27. Average Expenditures for Major Energy Sources in 
U.S. Households, 1990
(Dollars per Million Btu)

Characteristics

RSE Column Factors:

Total U.S. Households ....... .......

Urban ..........................................

Rural ...........................................

Major Energy 
Sources1

0.9

12.0

11.9
11.2
12.4
12.2

Electricity

0.8

23.6

24.6
24.3
24.8
20.8

Natural Gas

0.7

5.6

5.7
5.8
5.6
5.2

Fuel OH

0.7

7.8

7.8
7.3
8.0
7.8

Kerosene

1.5

9.4

9.5
9.8
9.2
9.4

Liquefied 
Petroleum Gas

1.9

11.2

11.4
14.3
11.2
11.0

RSE Row 
Factors

1.3

1.7
3.1
1.8
2.6

Climate Zone2
Under 2,000 CDD and 
Over 7,000 HDD ..............
5,500 to 7,000 HDD ........
4,000 10 5,499 HDD ........

Under 4,000 HDD .........
2,000 CDD or More and

Under 4,000 HDD .........

Type of Housing Unit
Single-Family ...............

Detached ...................
Attached ....................

Mobile Home ...............
Multifamily ....................

2 to 4 Units ...............
5 or More Units ........

10.2
10.1
12.0
13.8

15.9

11.9
11.8
12.9
13.0
11.9
10.7
13.4

21.6
24.6
23.5
24.3

23.0

23.3
23.2
24.5
21.6
25.6
26.5
24.9

5.0 
5.3 
6.3
5.8

5.9

5.5 
5.4 
6.1 
5.3 
6.1 
6.1 
6.0

7.7 
7.9 
7.8 
8.0

8.0
8.0
8.1
8.2
7.2
8.1 
5.9

9.5 
9.2 
9.9 
9.0

10.3

9.5
9.5
9.8
9.4
8.5

Q
0

10.1
11.2
11.2
11.5

12.9

11.0 
11.0

Q
11.7 
13.5 
13.1

Q

3.5
2.8 
3.6 
2.5

5.2

1.5
1.6 
3.6 
2.9 
3.8 
4.3 
3.3

Row Factor (Urban) =1,7 
Column Factor (Electricity) = 0.8

Approximate RSE (Average Electricity Expenditure in the Urban Area) = (1.7) * (0.8)
= 1.36 percent

Approximate Standard Error (Average Electricity Expenditure in the Urban Area) = (.0136) * (24.6)
= 0.33 Dollars per 

Million Btu

Approximate 2 Standard Errors (95 percent confidence interval) = (1.96) * (0.33)
= 0.6 Dollars per Million Btu

Therefore, with 95 percent confidence, the average electricity expenditure in the Urban area is 
between 24.0 and 25.2 Dollars per Million Btu (24.6 ± 0.6)

Source: Energy Information Administration, Office of Energy Markets and End Use, the 1990 Residential Energy Consumption 
Survey.
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Table 20. Total Expenditures in U.S. Households, 1990 (Continued)
(Billion Dollars)

Characteristics

RSE Column Factors:

Major Energy 
Sources 1

0.4

Electricity

0.5

Natural Gas

0.6

Fuel Oil

All Utilities Paid by Household 
" Yes.............................................. 97.91
Z No ............................................... 12.27

7 1990 Family Income
O Less than $10,000.................... 14.13
_ $10,000 to $19,999 .................. 19.38
h- $20,000 to $34,999 .................. 27.08
Q. $35,000 to $49,999 .................. 21.68
5 $50,000 or More ....................... 27.92

in Below Poverty Line
SJf 100 Percent............................... 12.21
Q 125 Percent............................... 17.32

O Eligible for Federal
^. Assistance4 ................................. 27.71

ff Age of Householder
iJj Under 35 Years......................... 28.74
= 35 to 44 Years .......................... 26.15
j*J 45 to 59 Years .......................... 26.45
10 60 Years and Over................... 28.84

Education of Householder
12 Years or Fewer.................... 58.57
13 to 16 Years .......................... 38.16
17 Years or More ..................... 13.46

Race of Householder
White .......................................... 95.53
Black........................................... 12.31
Other .......................................... 2.35

Householder of Hispanic 
Descent

Yes.............................................. 6.56
NO ............................................... 103.62

Household Size
1 Person .................................... 18.86
2 Persons................................... 35.08
3 to 5 Persons .......................... 50.84
6 or More Persons ................... 5.41

64.84
6.70

8.23
12.25
17.88
14.60
18.57

7.41
10.67

16.89

18.87
17.43
18.09
17.15

36.88
25.80
8.86

62.63
7.24
1.67

4.40
67.14

11.65
22.38
33.96

3.55

23.10
4.17

3.95
5.00
6.39
5.12
6.80

3.24
4.44

7.17

7.28
6.27
5.90
7.81

14.38
9.40
3.48

22.57
4.14

.55

1.77
25.49

5.23
9.01

11.78
1.23

1.2

6.47
1.16

1.05
1.16
1.81
1.46
2.15

.75 
1.04

1.98

1.63
1.62
1.71
2.67

4.45
2.17
1.01

7.08 
.52 
Q

.33 
7.30

1.35
2.52
3.41 

.35

Kerosene

3.1

0.61 
Q

.12 

.19 

.24 

.04 

.03

.13 
.17

.24

.19 

.17 

.16 

.10

.51 

.10 

.01

.47 

.15 
Q

Q 
.(30

.08 

.17 

.30 

.07

Liquefied 
Petroleum Gas

2.0

2.90 
.24

.79 

.78 

.75 

.46 

.36

.68 
1.00

1.42

.78

.66

.60
1.11

2.35 
.70 
.09

2.78 
.26
.10

.05 
3.09

.54
1.00
1.39

.21

RSE Row
Factors

5.1
13.2

12.0
8.6
8.0

10.2
11.7

11.8
10.4

8.3

8.3 
8.2
9.4 
8.0

6.1
7.2

16.9

5.1
15.7
23.7

17.6 
4.8

7.4
6.9
6.4

16.8

1 Major Energy Sources include: electricity, natural gas, fuel oil, kerosene, and liquefied petroleum gas.
2 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
3 Does not include all new construction for 1990.
4 Below 150 percent of poverty line or 60 percent of median State income.
NC = No cases in sample.
(*) — Data cannot be displayed due to founding.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were 

sampled.
Notes: • To obtain the RSE percentage tor any table cell, multiply the corresponding column and row factors. • Because of rounding, 

data may not sum to totals. • See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A-G of the 1990 Residential Energy 

Consumption Survey (for specific titles of forms, see Appendix E).
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Table 21. Electricity Consumption and Expenditures in U.S. Households, 
1990 (Continued)

Characteristics

HSE Column Factors:

Households 
Using

Electricity 
(million)

1.5

Average per Household

Consumption

(million Btu)

1.1

« All Electricity Paid by 
}~ Household
H- Yes .............................................. 87.9
QL No ............................................... 6.0

3 1990 Family Income
/n Less than $10,000 .................... 15.9
2» $10,000 to $19,999 .................. 19.8

O $20,000 to $34,999 .................. 24.3 
$35,000 to $49,999 .................. 16.7

U $50,000 or More ....................... 17.3

tn Below Poverty Line
Q> 100 Percent.................................. 13.1
JJj 125 Percent.................................. 18.2

f? Eligible for Federal
10 Assistance3 ................................. 27.8

Age ol Householder
Under 35 Years ......................... 27.5
35 to 44 Years .......................... 20.1
45 to 59 Years .......................... 19.7
60 Years and Over ................... 26.6

Education of Householder
12 Years or Fewer .................... 52.6
13 to 16 Years .......................... 31.6
17 Years or More ..................... 9.7

Race of Householder
White .......................................... 80.9
Black ........................................... 10.6
Other .......................................... 2.5

Householder of Hispanic 
Descent

Yes .............................................. 6.3
No ............................................... 87.6

Household Size
1 Person .................................... 23.3
2 Persons ................................... 30.6
3 to 5 Persons .......................... 36.4
6 or More Persons ................... 3.6

33.1
20.1

22.6
26.9
31.8
37.0
43.3

24.4
25.5

26.0

28.7
36.8
39.2
27.4

30.0
34.7
36.6

32.9
28.7
27.7

26.7
32.7

21.0
31.3
39.4
40.8

(KWh)

1.1

9,699
5,897

6,617
7,888
9,329

10,847
12,699

7,157
7,474

7,617

8,413
10,772
11,490
8,033

8,797
10,158
10,732

9,633
8,417
8,127

7,818
9,575

6,163
9,165

11,560
11,970

Expenditures 
(dollars)

0.9

781
468

518
618
736
873

1076

564
587

607

685
866
919
644

701
815
909

774
683
669

693
766

499
732
933
976

Floorspace 
(square leet)

0.9

1,862
906

1,239
1,426
1,706
1,982
2,708

1,225
1,273

1,361

1,409
2,002
2,091
1,840

1,603
1,958
2,356

1,866
1,408
1,369

1,379
1,831

1,330
1,864
2,032
1,986

Expenditures 
(cents per

0.7

8.1 
7.9

7.8
7.8
7.9
8.0 
8.5

7.9 
7.9

8.0

8.1 
8.0 
8.0 
8.0

8.0 
8.0 
8.5

8.0
8.1
8.2

8.9 
8.0

8.1
8.0
8.1
8.2

RSE
Row

Factors

1.7 
13.3

13.3
2.2
2.3
'.'.1 
3.1

3.4

2.4 
2.2 
2.5 
2.0

1.8 
2.1 
3.9

1.4 
3.9 
6.7

4.5 
1.7

2.4 
1.9 
1.3 
5.0

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
1 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column arid row factors. • Because of rounding, data may 

not sum to totals. • See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, 3, C, and E of the 1990 Residential Energy 

Consumption Survey (for specific titles of forms, see Appendix E).
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Table 22. Natural Gas Consumption and Expenditures in U.S. Households, 
1990 (Continued)

Characteristics

HSE Column Factors:

Households
Using

Natural Gas 
(million)

1.7

O All Gas Paid by
_ Household
1— Yes .............................................. 46.7
Q. No ............................................... 11.0

3 1990 Family Income
(i\ Less than $10,000 .................... 9.6
•gj $10,000 to $19,999 .................. 11.8

O $20,000 to $34,999 .................. 14.4
, % $35,000 to $49,999 .................. 10.4
U $50,000 or More ....................... 11.5

/n Below Poverty Une
nr 100 Percent ............................... 7.9
|Jj 125 Percent............................... 10.7

J? Eligible for Federal
Ui Assistance3 ................................. 16.7

Age of Householder
Under 35 Years ......................... 1 7.3
35 to 44 Years .......................... 12.0
45 to 59 Years .......................... 11.9
60 Years and Over ................... 16.6

Education of Householder
12 Years or Fewer.................... 31.0
13 to 16 Years .......................... 20.0
17 Years or More ..................... 6.8

Race of Householder
White .......................................... 48.2
Black ........................................... 8.1
Other .......................................... 1.5

Householder of Hispanic 
Descent

Yes .............................................. 4.7
No ............................................... 53.0

Household Size
1 Person .................................... 14.1
2 Persons................................... 19.1
3 to 5 Persons .......................... 22.3
6 or Mora Persons ................... 2.3

Average per Household

Consumption

(million Btu)

1.0

(thousand cf)

1.0

Expenditures 
(dollars)

1.0

89.5
61.9

72.5
74.8
81.2
86.8

105.2

71.6
72.7

75.3

75.5
93.3
89.4
83.1

81.5
86.3
90.7

84.6
85.7
66.0

66.0
85.9

66.8
83.6
94.8
94.6

87.2
60.1

70.5
72.9
79.1
84.5

102.6

69.6
70.7

73.2

73.5
91.0
87.0
81.0

79.4
84.1
88.1

82.4
83.4
64.2

64.3
83.6

65.1
81.5
92.2
91.5

498
361

410
423
444
495
590

412
415

430

422
523
496
471

464
471
512

468
515
378

374
481

372
473
528
538

Floorspace 
(square feet)

1.0

Expenditures 
(dollars per 

thousand cf)

2,048
968

1,285
1,451
1,717
1,964
2,752

1,242
1,302

1,383

1,454
2,049
2,141
1,880

1,603
2,038
2,351

1,920
1,443
1,442

1,354
1,885

1,408
1,894
2,058
1,969

0.5

5.7 
6.0

5.8
5.8 
5.6 
5.9 
5.8

5.9 
5.9

5.9

5.7
5.8
5.7
5.8

5.8 
5.6 
5.8

5.7 
6.2 
5.9

5.8 
5.8

5.7
5.8 
5.7 
5.9

RSE
Row

Factors

2.1
'1.5

4.2 
2.7 
2.6 
3.4 
3.1

3.9 
3.3

2.8

2.9 
2.3 
3.3
2.3

2.1 
2.4

1.9 
3.8 
8.7

3.4 
2.3 
2.2 
5.8

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of founding, data may not 

sum to totals. • See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, and F of the 1990 Residential Energy 

Consumption Survey (for specific titles of forms, see Appendix E).
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Table 23. Fuel Oil Consumption and Expenditures in U.S. Households, 
1990 (Continued)

Characteristics

RSE Column Factors:

Households
Using

Fuel Oil
(million)

Average per Household

Consumption

(million Btu)

2.0 1.2

(gallons)

1.2

Expenditures 
(dollars)

1.3

Floorspace 
(square feet)

1.0

Expenditures
(dollars per

gallon)

0.3

RSE
Row 

Factors

O"~ All Fuel OH Paid by
_ Household
I- Yes.............................................. 9.0 90.8
CL No ............................................... 2.7 58.7

—j 1990 Family Income
«j Less than $10,000.................... 2.0 69.3
•if $10,000 to $19,999 .................. 2.2 69.5
fZ $20,000 to $34,999 .................. 3.0 77.1
X $35,000 to $49,999 .................. 2.2 85.2
U $50,000 or More ....................... 2.3 114.7

tn Below Poverty Line
Of- 100 Percent............................... 1.4 67.7
Hj 125 Percent............................... 2.1 65.1

ff; Eligible for Federal
m Assistance3 ................................. 3.6 71.2

Age of Householder
Under 35 Years......................... 2.7 77.2
35 to 44 Years .......................... 2.5 83.4
45 to 59 Years .......................... 2.5 87.1
60 Years and Over................... 4.0 85.3

Education of Householder
12 Years or Fewer.................... 7.6 75.2
13 to 16 Years .......................... 2.9 94.6
17 Years or More ..................... 1.2 108.6

Race of Householder
White .......................................... 10.6 85.3
Black........................................... 1.0 66.6
Other .......................................... Q Q

Householder of Hispanic 
Descent

Yes .............................................. .6 75.4
No ............................................... 11.1 83.6

Household Size
1 Person .................................... 2.6 68.2
2 Persons................................... 3.8 86.8
3 to 5 Persons .......................... 4.9 88.0
6 or More Persons ................... .5 92.5

658
434

505
507
561
618
830

495
475

519

564
605
632
619

547
687
787

620 
489 
Q

551
609

498
630
639
674

725
409

530
533
597
669
919

519
496

546

600
658
685
663

585
741
862

668
516 
Q

554
657

519
672
700
723

2,501
1,060

1,546
1,656
2,135
2,169
3,212

1,492
1,545

1,691

1,714
2,378
2,442
2,178

1,948
2,395
3,035

2,242
1,488

Q

1,796
2,189

1,549
2,206
2,444
2,439

1.10 
.94

1.05
1.05
1.06
1.08
1.11

1.05
1.04

1.05

1.06
1.09
1.08
1.07

1.07
1.08
1.10

1.08 
1.05 
Q

1.01
1.08

1.04
1.07
1.10
1.07

3.1 
4.9

9.7 
5.!!
4.V. 
4.8 
5.3

8.6 
7.2

5.1

6.1 
5.2 
4.9 
4.9

4.0
4.8

10.3

3.0 
11.0 
NF

7.7 
3.0

6.2
4.0
4.2

11.4

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewar than 10 households were sampled.
NF = No applicable RSE row/column factor.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data may not 

sum to totals. « See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, 8, C, and G of the 1990 Residential Energy 

Consumption Survey (for specific titles of forms, see Appendix E).
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Table 24. Kerosene Consumption and Expenditures in U.S. Households, 
1990 (Continued)

RSE Column Factors:

All Kerosene Paid by
Household

Yes ..............................................
No ...............................................

1S90 Family Income
Less than $10,000 ....................
$10,000 to $19,999 ..................
$20,000 to $34,999 ..................
$35,000 to $49,999 ..................
$50,000 or More .......................

Below Poverty Line
100 Percent ...............................
125 Percent ...............................

Eligible for Federal
Assistance3 .................................

Age of Householder
Under 35 Years .........................
35 to 44 Years ..........................
45 to 59 Years ..........................
60 Years and Over ...................

Education of Householder
12 Years or Fewer....................
13 to 16 Years ..........................
17 Years or More .....................

Race of Householder
White ..........................................
Black ...........................................
Other ..........................................

Householder of Hispanic
Descent

Yes ..............................................
No ...............................................

Household Size
1 Person ....................................
2 Persons ...................................
3 to 5 Persons ..........................
6 or More Persons ...................

1.2

5.3
Q

.9
1.1
1.8
.9
.6

.8
1.1

1.8

1.7
1.3
1.3
1.0

3.7
1.3

.3

4.5
.8
Q

Q
5.2

.8
1.4
2.7

.4

1.7

12.3
Q

13.5
18.8
13.4
4.5
6.0

15.6
16.1

14.0

11.5
14.1
12.5
10.9

14.5
7.9

Q

11.2
19.0

Q

Q
12.3

10.3
13.0
11.7
18.7

1.7

91
Q

100
139
100
33
44

116
119

104

85
105

93
81

107
58
Q

83
141

Q

Q
91

77
96
87

138

1.8

116
Q

132
171
130

41
50

152
154

134

110
130
120
101

137
74
Q

104
187

Q

Q
115

100
120
109
186

0.6

1,757
Q

1,082
1,477
1,608
2,276
2,991

1,237
1,197

1,355

1,329
1,886
2,095
1,836

1,616
1,869
3,139

1,800
1,508

Q

Q
1,747

1,216
1,924
1,846
1,607

0.3

1.27
Q

1.33
1.23
1.30
1.24
1.14

1.31
1.29

1.29

1.29
1.24
1.29
1.25

1.27
1.26
1.19

1.25
1.33

Q

Q
1.26

1.31
1.25
1.26
1.34

RSE
Row

Factors

7.8
NF

16.8
10.6
12.0
11.8
19.6

14.5
15,3

11.1

12.15
13.13
14.15
12.!3

7.15
16.8
19.4

8.0
1 9.3
NF

NF7.7 1

16.7
11.1
9.9

18.2

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent o1 median State income.
NC = No cases in sample.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were sampled.
NF = No applicable RSE row/column factor.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data may not 

sum to totals. • See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, and G of the 1990 Residential Energy 

Consumption Survey (for specific titles of forms, see Appendix E).
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Table 25. Liquefied Petroleum Gas Consumption and Expenditures in 
U.S. Households, 1990 (Continued)

Characteristics

HSE Column Factors:

Households
Using
LPG

(million)

Average per Household

Consumption

(million Btu)

1.7 1.3

(gallons)

1.3

Expenditures 
(dollars)

1.1

Floorspace 
(square feet)

0.7

Expenditures
(dollars per

gallon)

0.5

RSE 
Row 
Fac 
tors

O All LPG Paid by Household
_ Yes.............................................. 7.8
h- No ............................................... .4a
J> 1990 Family Income
-3 Less than $10,000.................... 2.3
/ft $10,000 to $19,999 .................. 1.9
2 $20,000 to $34,999 .................. 1.9
fZ $36,000 to $49,999 .................. 1.2
V $50,000 or More ....................... .9

>. Below Poverty Line
(ij 100 Percent............................... 2.1
[£ 125 Percent............................... 2.7

lr Eligible for Federal
Qj Assistance3 ................................. 3.7

Age of Householder
Under 35 Years ......................... 2.1
35 to 44 Years .......................... 1.6
45 to 59 Years .......................... 1.8
60 Years and Over................... 2.7

Education of Householder
12 Years or Fewer.................... 6.2
13 to 16 Years .......................... 1.7
17 Years or More ..................... .3

Race of Householder
White .......................................... 7.3
Black........................................... .7
Other .......................................... .3

Householder of Hispanic 
Descent

Yes.............................................. .2
No ............................................... 8.0

Household Size
1 Person .................................... 1.7
2 Persons................................... 2.7
3 to 5 Persons .......................... 3.3
6 or More Persons ................... .5

33.7
42.1

28.9
35.8
35.5
33.3
41.3

28.6
31.7

32.4

32.9
39.6
27.1
36.4

33.4
37.2

0

34.3
32.4
31.0

16.6
34.5

26.1
33.3
39.0
33.8

369
461

317
392
389
365
452

314
347

355

360
434
296
398

366
407

Q

376
355
339

182
378

285
364
427
370

376
476

349
403
388
375
407

333
372

385

369
401
324
417

378
408
299

381
384
361

226
385

314
369
424
396

1,714
1,094

1,139
1,411
1,855
2,153
2,645

1,079
1,155

1,263

1,527
1,776
1,781
1,684

1,528
2,047
2,790

1,750
1,170
1,199

1,468
1,690

1,072
1,855
1,848
1,790

1.02
1.03

1.10
1.03
1.00
1.03
.90

1.06
1.07

1.09

1.02
.92

1.09
1.05

1.03
1.00

.93

1.01
1.08
1.06

1.25
1.02

1.10
1.01
.99

1.07

5.6 
16.1

7.8
7.6
8.5

11.6
12.8

7.4 
6.7

5.8

6.7
10.2
8.3
9.1

6.1
8.4

25.6

5.7
14.7
21.9

31.3 
5.5

9.8 
7.7 
6.9

11.7

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were 

sampled.
NF = No applicable RSE row/column factor.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data 

may not sum to totals. • See "Glossary" for definition of terms used in this report
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, and D of the 1990 Residential 

Energy Consumption Survey (for specific titles of forms, see Appendix E).
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Table 26. Wood Consumption in U.S. Households, December 
1989 Through November 1990 (Continued)

Characteristics

RSE Column Factors:

Households Using Wood

House 
holds 
(mil 

lions)

0.6

Consumption

Total

(quad 
rillion 
Btu

1.0

(million 
cords)

1.0

Average per 
Household

(million 
Btu)

0.7

(cords)

0.7

Wood Used as Main Space-Heating Fuel

House 
holds 
(mil 
lions)

1.4

Consumption

Total

(quad 
rillion 
Btu

1.7

(million 
cords)

1.7

Average per 
Household

(million 
Btu)

0.9

(cords)

0.9

RSE 
Row 
Fac 
tors

Secondary Heating 
Equipment Used .....

Amount of Wood Burned In 
Past 12 Months

Less than one-half Cord .......
One-half to Less than 1........
1 to Less than 2 ....................
2 to 4 Cords ...........................
More than 4 Cords ................

Hours Wood Burned In Winter
Less than 1 Hour per week ....
Less than 1 Hour per day .......
1 to 4 Hours per day.................
More than 4 Hours per day .....
Almost Continuously .................

Purchased Firewood
Yes ..............................................
No ...............................................

21.9

10.8 
3.9 
2.7 
3.9 
1.6

6.3
5.1 
4.S 
2.7 
4.2

8.0 
14.6

0.49

.04 

.05 

.06 

.23 

.21

.03 

.05 

.08 

.11 

.32

.24 

.33

24.7

1.9
2.3
3.1

11.3
10.5

1.5 
2.5 
4.0 
5.4 

15.8

11.8
16.6

22.5

3.6
11.6
23.3
57.1

132.8

4.6
9.6

17.6
39.5
75.2

29,4
22.8

1.1

.2

.6
1.2
2.9
6.6

.2

.5

.9
8.0
3.8

1.5 
1.1

3.0

Q
.2
.5

1.9
1.2

Q
NC
.3
.6

3.0

1.3 
2.5

0.22

(*) 
.01 
.12 
.17

Q
NC 

.01 

.03 

.25

.11 

.18

11.0

Q
.1
.6

5.9
8.4

Q
NC 
.4

1.7 
12.7

5.6 
9.0

72.8

Q
12.6
26.5
61.9

138.3

Q
NC 

28.3 
59.9 
85.4

86.2
71.7

3.6

1.3 
3.1 
6.9

Q 
NC 

1.4 
3.0 
4.3

4.3 
3.6

10.3

5.7 
8.1 
8.1 
5.8 

16.8

13.4
12.0
16.7
13.3
12.4

14.2 
9.7

m 
m
33Q

Oz
> z
0
m x-o 
m
o
H 
33m en

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
NC = No cases in sample.
(*) = Data cannot be displayed due to rounding.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were 

sampled.
NF = No applicable RSE row/column factor.
-- = Data not applicable.
Notes: « To obtain thejgSE percentage for any table cell, multiply the corresponding column and row factors. « Because of rounding, data 

may not sum to totals. * See "Glossary^' for definition of terms used in this report
Source: Energy Information AdmiriistraUon, Office of Energy Markets and End Use, Forms EIA-457 A, B, and C of the 1990 Residential 

Energy Consumption Survey (for specijic Sties of forms, see Appendix E).
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Table 27. Average Expenditures for Major Energy Sources in 
U.S. Households, 1990 (Continued)
(Dollars per Million Btu)

Characteristics

RSE Column Factors:

Major Energy 
Sources1

0.9

Electricity

0.8

Natural Gas

0.7

Fuel Oil

0.7

Kerosene

All Utilities Paid by Household
Yes...................................___ 12.1
No ............................................... 10,8

1990 Family Income
Less than $10,000.................... 11.1
$10,000 to $19,999 .................. 11.7
$20,000 to $34,999 .................. 11.9
$35,000 to $49.999 ....,.,..„...„„ 12,4
$50,000 or More ....................... 12.3

Below Poverty Line
100 Percent............................... 11.6
125 Percent............................... 11.7

Eligible for Federal
Assistance4 ................................. 11.6

Age of Householder
Under 35 Years.........,.....;.,....... 12.0
35 to 44 Years .......................... 12.2
45 to 59 Years .......................... 12.5
60 Years and Over .................. 11.3

Education of Householder
12 Years or Fewer.................... 11.9
13 to 16 Years .......................... 12.0
17 Years or More ..................... 12.1

Race of Householder
White .......................................... 12.0
Black........................................... 11.2
Other .......................................... 13.2

Householder of Hispanic 
Descent

Yes.............................................. 12.3
No ............................................... 11.9

Household Size
1 Person .................................... 11.4
2 Persons................................... 11.8
3 to 5 Persons .......................... 12.3
6 or More Persons ................... 12.4

23.3
27.3

22.9
23.0
23.1
23.6
24.8

23.1
23.0

23.3

23.9
23.6
23.4
23.5

23.4
23.5
24.8

23.6
23.8
24.1

26.0
23.5

23.7
23.4
23.6
23.9

5.5 
6.0

5.7 
5.7 
5.5 
5.7 
5.6

5.8 
5.7

5.7

5.6 
5.6 
5.5 
5.7

5.7 
5.5 
5.7

5.5 
6.0 
5.7

5.7 
5.6

5.6
5.7
5.6
5.7

8.0 
7.0

7.7 
7.7 
7.7
7.9
8.0

7.7 
7.6

7.7

7.8
7.9 
7.9 
7.8

7.8
7.8
7.9

7.8
7.7

Q

7.4 
7.8

7.6
7.7 
8.0 
7.8

1.5

Liquefied 
Petroleum Gas

9.4 
Q

9.8 
9.1 
9.6
9.2 
8.5

9.7 
9.6

9.6

9.6 
9.2 
9.6 
9.2

9.4 
9.4 
8.8

9.3
9.8

Q

Q 
9.4

9.7
9.3
9.3

10.0

1.9

11.2
11.0

12.1
11.3
10.9
11.3
9.9

11.6
11.7

11.9

11.2
10.1
12.0
11.5

11.3
11.0
10.1

11.1
11.8
11.6

13.6
11.1

12.0
11.1
10.9
11.7

RSE Row 
Factors

1.4 
3.1

2.5
1.9
2.0 
2.0 
2.6

2.6
2.1

1.7

2.1 
2.0 
1.9 
1.9

1.5 
1.9 
3.6

1.5 
2.6 
8.0

4.1 
1.3

2.2 
1.7 
1.6 
3.4

mz m
3J
o
o oz tn

6z
>
o
m x-Q
mz 
g H
3}m en

1 Major Energy Sources include: electricity, natural gas, fuel oil, kerosene, and liquefied petroleum gas.
2 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
3 Does not include all new construction for 1990.
4 Below 150 percent of poverty line or 60 percent of median State income. 
NC = No cases in sample.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were 

sampled.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data 

may not sum to totals. * See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A-G of the 1990 Residential Energy 

Consumption Survey (for specific titles of forms, see Appendix E).
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"j Table 28. Total Consumption and Expenditures by End Uses 
=> in U.S. Households, 1990

I

Characteristics

RSE Column Factors:

Space Heating

Con 
sump 
tion

(quad- Expend-
rll-
lion 
Btu)

NF

Itures
(billion 
dollars)

NF

Air
Conditioning

Con 
sump 
tion

(quad 
ril 
lion 
Btu)

NF

Expend 
itures
(billion 
dollars)

NF

Water Heating

Con 
sump 
tion

(quad 
ril 
lion 
Btu)

NF

Expend 
itures
(billion 
dollars)

NF

Refrigerator

Con 
sump 
tion

(quad 
ril 
lion 
Btu)

NF

Expend 
itures
(billion 
dollars)

NF

Appliances

Con 
sump 
tion

(quad 
ril 
lion 
Btu)

NF

Expend 
itures
(billion
dollarti)

NF

RSE

Fiiotorii

Ul

O
DC 
UJz
UJ

Total U.S. Households .

Urban Status
Urban .............................

Central City.................
Suburban ....................

Rural...............................

Climate Zone1
Under 2,000 ODD and

Over 7.000 HDD ...........
5,500 to 7,000 HDD .....
4,000 to 5,499 HDD .....
Under 4,000 HDD.........

2,000 ODD or More and
Under 4,000 HDD.........

Type of Housing Unit
Single-Family...............

Detached ..................
Attached ...................

Mobile Home...............
Multifamily....................

2 to 4 Units ..............
5 or More Units ........

Heated Floorspace 
(square leet)

Fewer than 1,000 ... 
1,000 to 1,999 ........
2,000 to 2,999 .......
3,000 or More ........

Number of Rooms
1 to 3 .....................
4 to 6 .....................
7 or More ..............

Ownership of Unit
Owned .........................
Rented ........................

Public Housing ........
Not Public Housing. 

Rent Subsidy .......
No Rent Subsidy

Year of Construction
1939 or Before ..........
1940 to 1949 .............
1950 to 1959 .............
196010 1969 .............
1970 to 1979 .............
1980 to 1984 .............
1985 to 1987 .............
1988 to 1990" ............

4.79

3.73
1.53
2.19
1.06

.71
2.02
1.14

.55

.36

3.76
3.48

.27

.21

.82

.55

.27

.90
1.94
1.14

.81

.25
2.72
1.82

3.66
1.13
.06

1.07
.06

1.01

34.17

26.13
10.31
15.82
8.04

4.86
13.12
8.68
4.49

3.02

26.33
24.14
2.20
1.76
e.oe
3.87
2.20

7.06
13.94
8.04
5.13

2.19
19.59
12.39

25.96
8.21

.46
7.76

.44
7.31

0.49

.40 

.15 
.25 
.09

.01 

.06 

.09 

.09

.24

.38 

.36 

.03 

.02 

.08 

.03 

.06

.11 

.22 

.11 

.05

.04 

.28

.17

.37

.13
C)

.12 
(*)

.12

11.28

9.43
3.45
5.97
1.86

.32
1.44
2.03
2.14

5.35

8.83
8.13

.69

.49
1.97

.69
1.28

2.37
5.03
2.59
1.29

.86
6.41
4.01

8.43
2.85

.11
2.75
.10

2.65

1.67

1.35 
.56 
.79 
.32

.18 

.57 

.39

.31

.23

1.19
1.09
.09
.07
.41
.20
.22

.44 

.70 

.34 

.18

.15 

.99 

.53

1.t3 
.54 
.04 
.50 
.03 
.47

15.27

11.42
4.44
6.98
3.85

1.78
4.56
3.63
2.87

2.44

10.86
9.93

.93

.91
3.50
1.63
1.87

4.40
6.38
3.12
1.37

1.46
9.29
4.53

10.45
4.83

.33
4.50

.29
4.20

1.63
.43
.79
.69
.79
.21
.13
.13

10.69
2.84
5.42
4.82
6.41
1.94
1.14

.90

.04

.02

.06

.09

.15

.06

.04

.02

1.00
.55

1.43
2.08
3.38
1.39

.98

.47

.42

.13

.26

.26

.36

.12

.07

.05

3.48
1.11
2.09
2.27
3.61
1.39

.83

.50

0.50

.39 

.15 

.23

.11

.04 

.12 

.11 

.10

.12

.39

.36 

.03 

.02 

.09 

.04 

.05

.13 

.22 

.11 

.05

.04 

.30 

.16

.37 

.13 

.01 

.12 

.01 

.12

12.42

9.94
3.90
6.04
2.48

.96
3.26
2.81
2.54

2.85

9.42
8.68

.74

.47
2.53
1.14
1.40

3.17
5.28
2.70
1.28

1.05
7.39
3.99

9.04
3.38

.20
3.18

.17
3.01

1.77

1.37 
.52 
.85 
.40

.17 

.51 

.40 

.35

.33

1.42
1.32

.10

.09

.26

.13

.13

.36 

.78 

.41 

.22

.10
1.02

.64

1.36 
.41 
.03 
.38 
.02 
.36

37.03

29.04
10.56
18.48
7.99

3.55
11.00
8.42
7.3B

6.69

29.56
27.35

2.21
1.64
5.83
2.82
3.01

7.52
16.03
8.86
4.63

2.16
21.45
13.42

28.47
8.57

.50
8.07

.48
7.59

.10

.04

.08

.08

.12

.04
.02
.02

2.75
.92

2.02
2.03
2.70
1.06
.59
.35

.38

.13

.28

.29

.40

.15

.08

.06

8.18
2.53
5.81
5.90
8.40
3.20
1.79
1.21

£:.0 
1.7 
2.5 
4.0

14.4
7.6

10 1
99

El..)

2.7
2.9

12.0
12.0

5.5
10.;;

4.3
3.*
5.1

10.1]

8.3 
2.V
s.s

2.6
4.-!. 

19.7
4,6 

21.4
4.E

5.3
8.3
5.4
7A
5.3
9.6

15.4
19.8

See footnotes at end of table.
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Table 28. Total Consumption and Expenditures by End Uses 
in U.S. Households 1990 (Continued)

••'--• : Space Heating

don-
stimp-
Ion

1 (ejuiKi-
I*- .

CharacterisHca : ^

RSE Column Factors: Np

Expend-
Stures
(billion 
dollars)

NF

Air
Conditioning

Con 
sump 
tion

(quad 
ril 
lion 
Btu)

Expend-
itures
(billion 
dollars)

}

NF i NF

Water Heating

Con 
sump 
tion

rtlMMl-
rtt-
lion 
Btu)

NF

Expend 
itures
(billion 
dollars)

NF

Refrigerator

Con 
sump 
tion

(quad 
ril 
lion 
Btu)

NF
— . —————— ._...^, .

Expend 
itures
(billion 
dollars)

NF

Appliances

Con 
sump 
tion

(quad 
ril 
lion 
Btu)

NF

Expend 
itures
(billion 
dollars)

NF
_._

RSE 
Row

Factors

mz m
3D

3
mz o
c
COm

All Utilities Paid by Household
Yes .....................................^...
No ..............................,..,„...,..„;....

1990 Family Income
Less than $10,000 .....................
$10,000 to $19,999 ....................
$20,000 to $34,999 ...................
$35,000 to $49,999 ....................
$50,000 or More ........................

Below Poverty Line
100 Percent.................................
125 Percent .................................

Eligible lor Federal
Assistance3 ...................................

Age of Householder
Under 35 Years .........................
35 to 44 Years ............................
45 to 59 Years ............................
60 Years and Over ....................

Education of Householder
Less than 13 Years ...................
13 to 16 Years .................... ........
17 Years or More .......................

Race of Householder
White .................................... _ „
Black ............................................
Other ............................................

Householder of Hispanic
Descent

Yes ...............................................
No .................................................

Household Size
1 Person ....................................
2 Persons ....................................
3 to 5 Persons ............................
6 or More Persons .....................

4,20
•^ .59

.72

.89
1.17

.87
1.15

.54

.76

1.27

1.16
1.05
1.03
1.55

2.61
1.60

.58

4.16
.55
.07

.22
4.57

1.00
1.62
1.98
.19

30.16
4.01

5.10
6.40
8.30
6.32
8.05

3.91
5.55

9.15

8.23
7.51
7.47

10.96

18.91
11.22
4.04

29.77
3.87

.53

1.56
32.61

7.21
11.50
14.10
1.36

0.45
.04

.04

.08

.12

.11

.14

.04

.05

.09

.13

.11

.14

.11

.23

.20

.07

.42

.06

.01

.03

.46

.08

.16

.23

.02

10.36
.92

1.03
1.72
2.61
2.S9
3.32

.83
1.25

2.04

3.08
2.51
3.28
2.41

5.14
4.51
1.63

9.71
1.34
.24

.82
10.46

1.85
3.70
5.35
.39

1.38
.28

.23

.30

.42

.33

.39

.22

.30

.45

.52

.42

.38

.34

.89

.59

.19

1.39
.23
.04

.13
1.54

.24

.50

.82

.10

13.27
2.01

2.05
2.89
4.03
2.99
3.30

2.03
2.81

4.31

4.70
3.88
3.54
3.16

8.56
5.06
1.65

12.99
1.90

.38

1.02
14.26

2.26
4.56
7.51
.94

0.45
.05

.07

.09

.12

.09
.12

.06

.08

.13

.12

.11

.12

.14

.27

.17

.06

.43

.06

.01

.03

.47

.10

.17

.21

.02

10.87
1.56

1.76
2.31
3.02
2.30
3.03

1.45
2.04

3.24

3.09
2.75
2.99
3.60

6.63
4.30
1.50

10.70
1.39
.33

.88
11.55

2.60
4.15
5.14

.53

1.60
.17

.21

.30

.44

.35

.47

.20

.28

.44

.46

.45

.44

.42

.94

.61

.22

1.53
.19
.04

.12
1.65

.23

.54

.89

.11

33.25
3.78

4.18
6.05
9.13
7.47

10.20

3.99
5.67

8.96

9.64
9.51
9.17
8.72

19.33
13.07
4.64

32.35
3.81

.88

2.28
34.75

4.94
11.17
18.74
2.19

2.2
7.8

7.3
4.7
4.1
4.7
5.9

7.5
6.4

4.9

4.3
4.1
4.7
3.8

2.8
3.5
8.2

2.1
8.4

12.8

10.1
2.0

3.0
3.0
3.0
9.7

1 Climate zones are bas^d on arinual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of p^yer^ ijheof 60 percent of median State income.
(*) = Data cannot b« disiiiiyed Siif fo rouhding.
NF = No applicable RSE K>w/colurnn factor.
Notes: ' To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. « Because of rounding, data may not 

sum to totals. • Consumption artcj fiqiieridfture data are for major energy sources which include: electricity, natural gas, fuel oil, kerosene, and liquefied 
petroleum gas. • See "Glossary"' for definition of terms used in this report.

Source: Energy InforflWlcm Afjrninistration, Office of Energy Markets and End Use, Forms EIA-457 A-G of the 1990 Residential Energy Consumption 
Survey (for specific titles of forms, see Appendix E).
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w Table 29. Consumption by End Uses, per U.S. Household, 1990

Characteristics

RSE Column Factors:

All Uses

House 
holds 
(mil 
lion)

1.1

Con 
sump 
tion
(mil 
lion 
Btu)

0.7

Space Heating

House 
holds 
(mil 
lion)

NF

Con 
sump 
tion 
(mil 
lion 
Btu)

NF

Air 
Conditioning

House 
holds 
(mil 
lion)

NF

Con 
sump 
tion 
(mil 
lion 
Btu)

NF

Water Heating

House 
holds 
(mil 
lion)

NF

Con 
sump 
tion 
(mil 
lion 
Btu)

NF

Refrigerator

House 
holds 
(mil 
lion)

IMF

Con 
sump 
tion 
(mil 
lion 
Btu)

NF

Appliances

House 
holds 
(mil 
lion)

NF

Con 
sump 
tion 
(mil 
lion 
Btu)

NF

F1SE 
Flow 

Factors

UJ
>- 
O 
DC 
111z
UJ

Total U.S. Households . 94.0 98.1 92.3 51.9 60.6 8.1 93.6 17.8 93.8 5.3 94.0 18.8 1.9

Urban Status
Urban .......................................

Central City ...........................
Suburban ..............................

Rural.........................................

Climate Zone 1
Under 2,000 CDD and

Over 7,000 HDD ..................
5,500 to 7,000 HDD .............
4,000 to 5,499 HDD .............
Under 4,000 HDD .................

2,000 CDD or More and
Under 4,000 HDD .................

Type of Housing Unit
Single-Family ............................

Detached ...............................
Attached ................................

Mobile Home ............................
Multifamily .................................

2 to 4 Units ...........................
5 or More Units .....................

Heated Floorspace
(square feet)

Fewer than 1,000 ....................
1,000 to 1,999 .........................
2,000 to 2,999 .........................
3,000 or More ..........................

Number of Rooms
1 to 3 ........................................
4 to 6 ........................................
7 or More .................................

Ownership of Unit
Owned ......................................
Rented ......................................

Public Housing ......................
Not Public Housing ...............

Rent Subsidy .....................
No Rent Subsidy ..............

Year of Construction
1939 or Before ........................
1940 to 1949 ...........................
1950 to 1959 ...........................
1960 to 1969 ...........................
1970to 1979 ...........................
1980 to 1984 ...........................
1985 to 1987 ...........................
1988 to 19902 .. ........................

All Utilities Paid
by Household

Yes ............................................
No..............................................

72.9
29.8
43.0

. 21.1

10.1
26.7
20.9

.. 19.3

17.0

64.4
58.4
6.0
5.2

24.4
10.0
14.4

30.6
39.1
16.9
7.4

11.7
58.0
24.3

62.3
31.7

2.5
29.2

1.7
27.5

21.5
7.0

13.4
14.8
21.4

8.0
5.1
2.8

79.3
14.7

99.2
97.7

100.2
94.2

110.6
123.3
101.6
72.9

75.2

110.9
113.3
87.3
78.0
68.5
94.5
50.5

63.6
9B.5

125.2
176.4

49.9
91.5

136.9

110.5
73.7
57.4
75.1
69.7
75.4

119.7
105.2
109.5
95.4
85.1
71.9
67.6

103.1

101.9
77.3

72.2
29,7
42.5
20.1

9.9
26.4
20.5
19.0

16.5

63.0
57.1
5.9
5.2

24.1
9.8

14.3

29.5
3B.8
16.7
7.3

11.4
56.9
24.0

61.1
31.2

2.5
28.7

1.7
27.0

21.1
6.9

13.0
14.6
21.2

7.9
5.0
2.7

77.8
14.5

51.6
51.7
51.6
52.9

71.9
76.6
55.5
29.2

22.0

59.6
61.0
46.4
40.5
34.1
56.0
19.0

30.6
50.0
68.2

110.8

22.3
47.7
75.9

59.9
36.1
23.7
37.2
36.5
37,3

77.1
62.1
60.7
47.0
37.3
26.2
25.5
50.7

54.0
40.5

48.1
18.2
29.9
12.5

4.9
15.0
14.3
12.3

14.1

42.2
38.1

4.1
3.0

15.4
5.8
9.7

17.5
26.0
11.8
5,3

6.5
36.9
17.2

42.4
18.2

1.1
17.1

1.0
16.2

10.2
3.9
8.3

10.4
15.6

6.1
4.2
2.0

52.4
8.2

8.3
8.4
8.3
7.3

3.0
3.9
6.2
7.5

16.8

9.1
9.3
6.9
7.5
5.5
5.0
5.8

6.1
8.4
9.4

10.2

6.0
7.5

10.1

8.6
6.9
4.5
7.1
4.3
7.3

4.0
6.0
7.3
8.7
9.7
9.9

10.2
10.5

8.6
4.7

72.6
29.8
42.9
21.0

10.1
26.6
20.8
19.2

16.9

64.1
58.2
6.0
5.2

24.3
10.0
14.3

30.3
39.1
16.8
7.4

11.6
57.8
24.2

62.1
31.5

2.5
29.1

1.7
27,3

21.4
7.0

13.3
14.8
21.3

8.0
5.1
2.8

79.1
14.5

18.6
18.9
18.4
15.1

17.4
21.5
18.7
16.0

13.3

18.5
18.8
15.7
13.0
17.0
19.7
15.1

14.7
17.9
20.5
24,0

12.7
17.2
21.8

18.2
17.2
17.3
17.1
15.5
17.2

19.7
17.9
19.6
17.6
17.0
14.9
13.1
19.7

17.5
19.5

72.7
29.7
43.0
21.0

10.1
26.6
20.9
19.3

17.0

64.3
58.3

6.0
5.2

24.3
9.9

14.4

30.4
39.1
16.8

7.4

11.6
57.9
24.3

62.2
31.6

2.5
29.1

1.7
27.4

21.4
7.0

13.3
14.8
21.4
8.0
5.1
2.8

79.2
14.6

5.3
5.1
5.5
5.4

4.3
4.7
5.3
5.2

7.1

6.0
6.1
4.7
4.0
3.8
4.1
3.6

4.1
5.5
6.4
6.8

3.5
5.1
6.7

5.9
4.2
3.6
4.2
3.7
4.3

4.8
5.3
5.8
5.6
5.4
5.5
4.8
5.5

5.6
3.7

72.9
29.8
43.0
21.1

10.1
26.7
20.9
19.3

17.0

64.4
58.4
6.0
5.2

24.4
10.0
14.4

30.6
39.1
16.9
7.4

11.7
58.0
24.3

62.3
31.7

2.5
29.2

1.7
27.5"

21.5
7.0

13.4
14.8
21.4
8.0
5.1
2.8

79.3
14.7

18.7
17.3
19.8
19.1

17.2
19.2
19.0
18.3

19.6

22.1
22.6
16.5
16.5
10.7
12.9
9.3

11.9
19.9
24.3
29.6

8.6
17.7
26.4

21.8
13.0
10.9
13.1
12.5
13.2

17.7
17.9
20.6
19.7
18.9
18.5
16.3
21.7

20.2
11.6

2.1
2.9
2.6
4.0

8.3
4.6
6.3
5.8

6.0

1.9
2.1
3.5
7.8
3.8
I3.3
!5.6

3.1
:>..2
3.3
6.2

5.6
1.9
3.4

1.9
3.1

12.3
3.4

15.8
3.5

3.5
5.2
3.8
4.9
4.2
6.9

11.6
13.1

1.6
5.4

See footnotes at end of table.
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Table 29. Consumption by End Uses, per U.S. Household, 1990 (Continued)

Characteristics

RSE Column Factors:

AH Uses

House 
holds 
{mil- 
lion)

1.1

Con 
sump 
tion
(mil 
lion 
Btu)

0.7

Space Heating

House 
holds 
(mil 
lion)

NF

Con 
sump 
tion 
(mil 
lion 
Btu)

NF

Air 
Conditioning

House 
holds 
(mil 
lion}

NF

Con 
sump 
tion 
(mil 
lion 
Btu)

NF

Water Heating

House 
holds 
(mil 
lion)

NF

Con 
sump 
tion 
(mil 
lion 
Btu)

NF

Refrigerator

House 
holds 
(mil 
lion)

NF

Con 
sump 
tion 
(mil 
lion 
Btu)

NF

Appliances

House 
holds 
(mil 
lion)

NF

Con 
sump 
tion 
(mil 
lion 
Btu)

NF
... ..

RSE 
Row 

Factors

1990 Family Income
Less than $10,000 ...................
$10,000 to $19,999 ..................
$20,000 to $34,999 ..................
$35,000 to $49,999 ..................
$50,000 or More .......................

Below Poverty Line
100 Percent ...............................
125 Percent ...............................

Eligible for Federal
Assistance3 ..............................;..

Age of Householder
Less than 35 Years .................
35 to 44 Years ..........................
45 to 59 Years ..........................
60 Years and Over ..................

Education of Householder
Less than 13 Years .................
13 to 16 Years ..........................
17 Years or More ....................

Race of Householder
White ..........................................
Black .........................................
Other ..........................................

Householder of Hispanic
Descent

Yes.............................................
No ................................................

Household Size
1 Person ....................................
2 Persons ..................................
3 to 5 Persons ..........................
6 or More Persons ...................

15.9
19.8
24.3
16.7
17.3

13.2
18.2

27.9

27.5
20.2
19.7
26.6

52.6
31.7

9.7

80.9
10.6
2.5

6.3
87.6

23.4
30.6

, 36.4
3.6

79.9
63.7
93.4

194.5
131.6

80.1
81.3

85.4

86.9
106.5
107.6

96.2

93.9
100.1
114.0

98.2
103.6

71.5

83.7
99.1

71.1
97.6

113.6
119.7

15.7
19.2
23.8
16.6
17.1

12.8
17.7

27.1

27.1
19.7
19.4
26.1

51.2
31.4

9.7

79.6
10.5
2.3

6.2
86.1

23.0
30.2
35.7

3.5

45.7
46.4
49.1
52.3
67.3

42.0
43.2

46.7

42.7
53.2
53.4
59.4

51.0
51.0
59.5

52.3
52.9
31.5

35.8
53.0

43.5
53.7
55.6
53.7

7.9
11.6
15.7
12.2
13.3

6.0
8.7

14.3

17.6
12.4
13.6
17.1

31.2
22.3

7.2

53.0
6.3
1.3

3.4
57.2

14.8
20.0
24.0

1.7

5.7
6.6
7.5
9.2

10.5

6.1
6.3

6.2

7.6
8.9

10.5
6.2

7.3
8.8
9.4

7.9
10.2
7.4

10.1
8.0

5.4
8.1
9.7
9.6

15.8
19.7
24.2
16.7
17.2

13.1
18.1

27.7

27.5
20.1
19.6
26.5

52,4
31.5

9.7

80.7
10.5
2.4

6.3
87.3

23.2
30.5
36.3

3.6

14.4
15.2
17.5
19.5
22.8

16.8
16.4

16.4

18.9
21.1
19.5
13.0

17.0
18.6
19.7

17.3
21.9
18.5

20.1
17.6

10.5
16.3
22.7
28.6

15.8
19.8
24.3
16.7
17.3

13.0
18.0

27.7

27.4
20.1
19.7
26.6

52.4
31.6

9.7

80.8
10.5
2.5

6.3
87.4

23.3
30.5
36.3

3.6

4.6
4.8
5.1
5.6
6.8

4.5
4.6

4.7

4.4
5.5
6.2
5.5

5.1
5.5
5.9

5.4
5.3
4.8

5.1
5.3

4.5
5.5
S.7
5.6

15.9
19.8
24.3
16.7
17.3

13.2
18.2

27.9

27.5
20.2
19.7
26.6

52.6
31.7

9.7

80.9
10.6
2.5

6.3
87.6

23.4
30.6
36.4

3.6

13.3
15.0
18.0
21.0
27.4

15.2
15.5

15.8

16.8
22.5
22.2
15.7

17.8
19.4
22.3

19.0
18.4
16.3

18.3
18.9

10.0
17.6
24.5
29.0

4.5
3.1
2.8
3.4
4.1

4.8
4.1

3.1

3.2
3.0
3.2
2.7

2.0
2.6
5.4

1.4
5.4
8.9

7.6
1.9

3.3
2.3
2.1
6.3

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not Include all new construction for 1990.
3 Below 150 percent of poverty Brie or 60 percent of median State income.
NF = No applicable RSE row/cotumn factor.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. » Because of rounding, data may not 

sum to totals. • Consumption and:6xperidtture data are for major energy sources which include: electricity, natural gas, fuel oil, kerosene, and liquefied 
petroleum gas. « See "Glossary" for'definition of terms used in this report

Source: Energy InformatSpn Administration, Office of Energy Markets and End Use, Forms EIA-457 A-G of the 1990 Residential Energy Consumption 
Survey (for specific titles of forms, see Appendix E).
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Table 30. Expenditures by End Uses, per U.S. Household, 1990

Characteristic*

RSE Column Factors:

All Uses

House 
holds 
(mil 
lion)

1.2

Expend 
itures 
(dol 
lars)

0.6

Space Heating

House 
holds 
(mil 
lion)

NF

Expend 
itures 
(dol 
lars)

NF

Air 
Conditioning

House 
holds 
(mil 
lion)

NF

Expend 
itures 
(dol 
lars)

NF

Water Heating

House 
holds 
(mil 
lion)

NF

Expend 
iture !1 
(dol 
lars)

NF

Refrigerator

House 
holds 
(mil 
lion)

NF

Expend 
itures 
(dol 
lars)

NF

Appliances

House 
holds 
(mil 
lion)

NF

Expend 
itures 
(dol 
lars)

NF

HSE 
Row 

Factors;

Total U.S. Households ............... 94.0 1,172

Urban Status

92.3 370 60.6 186 93.6 163 93.8 133 94.0 394

Urban .......................................
Central City ...........................
Suburban ..............................

Rural .........................................

Climate Zone1
Under 2,000 COD and

Over 7,000 HDD ..................
5,500 to 7,000 HDD , ... ,
4,000 to 5,499 HDD ............
Under 4,000 HDD ................

2,000 CDD or More and
Under 4,000 HDD ................

Type of Housing Unit
Single-Family ...........................

Detached ..............................
Attached ...............................

Mobile Home ...........................
Multifamily ................................

2 to 4 Units ..........................
5 or More Units ....................

Heated Floorspace
(square feet)

Fewer than 1,000 ...................
1,000 to 1,999 ........................
2,000 to 2,999 ........................
3,000 or More .........................

Number of Rooms
1 to 3 .......................................
4 to 6 .......................................
7 or More ................................

Ownership of Unit
Owned .....................................
Rented .....................................

Public Housing .....................
Not Public Housing ..............

Rent Subsidy ....................
No Rent Subsidy .............

Year of Construction
1939 or Before .......................
1940 to 1949 ..........................
1950 to 1959 ..........................
1960 to 1969 ..........................
1970 to 1979 ..........................
1980to 1984 ..........................
1985 to 1987 ..........................
1988 to 1990s .........................

All Utilities Paid
by Household

Yes ...........................................
No .............................................

72.9
29.8
43.0
21.1

10.1
26.7
20.9
19.3

17.0

64.4
58.4
6.0
5.2

24.4
10.0
14.4

30.6
39.1
16.9
7.4

11.7
58.0
24.3

62.3
31.7

2.5
29.2

1.7
27.5

21.5
7.0

13.4
14.8
21.4

8.0
5.1
2.8

79.3
14.7

1,180
1,095
1,239
1,146

1,132
1,251
1,222
1,008

1,197

1,321
1,340
1,129
1,011

815
1,015

677

802
1,192
1,500
1,845

662
1,106
1,576

1,322
878
646
898
863
900

1,216
1,130
1,254
1,155
1,143
1,120
1,051
1,237

1,234
838

72.2
29.7
42.5
20.1

9.9
26.4
20.5
19.0

16.5

63.0
57.1

5.9
5.2

24.1
9.8

14.3

29.5
38.8
16.7
7.3

11.4
56.9
24.0

61.1
31.2

2.5
28.7

1.7
27.0

21.1
6.9

13.0
14.6
21.2

7.9
5.0
2.7

77.8
14.5

362
348
372
400

490
497
422
237

183

418
423
371
340
252
394
154

239
359
482
703

192
344
517

425
264
185
270
264
271

507
412
416
330
302
247
231
340

388
277

48.1
18.2
29.9
12.5

4.9
15.0
14.3
12.3

14.1

42.2
38.1

4.1
3.0

15.4
5.8
9.7

17.5
26.0
11.8
5.3

6.5
36.9
17.2

42.4
18.2

1.1
17.1

1.0
16.2

10.2
3.9
8.3

10.4
15.6
6.1
4.2
2.0

52.4
8.2

196
189
200
148

65
96

142
174

379

209
214
169
163
127
120
132

136
193
219
243

133
174
233

199
157
97

161
105
164

98
142
174
200
216
230
232
237

198
112

72.6
29.8
42.9
21.0

10.1
26.6
20.8
19.2

16.9

64.1
58.2
6.0
5.2

24.3
10.0
14.3

30.3
39.1
16.8

7.4

11.6
57.8
24.2

62.1
31.5

2.5
29.1

1.7
27.3

21.4
7.0

13.3
14.8
21.3

8.0
5.1
2.8

79.1
14.5

157
149
163
184

177
172
174
149

144

169
171
156
175
144
163
131

145
163
185
186

126
161
187

168
153
134
155
169
154

163
158
157
153
169
175
164
179

168
138

72.7
29.7
43.0
21.0

10.1
26.6
20.9
19.3

17.0

64.3
58.3
6.0
5.2

24.3
9.9

14.4

30.4
39.1
16.6
7.4

11.6
57.9
24.3

62.2
31.6

2.5
29.1

1.7
27.4

21.4
7.0

13.3
14.8
21.4

8.0
5.1
2.8

79.2
14.6

137
131
141
118

95
123
134
132

168

147
149
123
90

104
115
97

104
135
161
172

91
128
164

145
107
83

109
101
110

129
131
152
138
126
133
116
126

137
107

72.9
29.8
43.0
21.1

10.1
26.7
20.9
19.3

17.0

64.4
58.4
6.0
5.2

24.4
10.0
14.4

30.6
39.1
16.9
7.4

11.7
58.0
24.3

62.3
31.7

2.5
29.2

1.7
27.5

21.5
7.0

13.4
14.8
21.4

8.0
5.1
2.8

79.3
14.7

399
354
430
378

350
412
402
383

393

459
469
369
315
239
282
209

246
410
525
624

185
370
552

457
270
201
276
278
276

381
360
435
399
392
399
353
436

419
258

1.9
2.£!
2X.
4.5

8.7
4.3
6.2
5.6

5.5

1.9
2.0
7.6
8.2
3.5
6.2
5.3

2.9
2.2
3.3
I5.4

S.4
'.8
3.4

1.8
2.9

11.5
3.1

1 4.5
3.2

3.6
5.3
4.0
4.7
3.9
6.2
9.6

10.4

1.5
5.0

See footnotes at end of table.
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Table 30. Expenditures by End Uses, per U.S. Household, 1990 (Continued)

Characteristics

RSE Column Factors:

ADUses

House 
holds 
(mil 
lion)

1.2

Expend 
itures 
(dol 
lars)

0.6

Space Heating

House 
holds 
(mil 
lion)

NF

Expend 
itures 
(dol 
lars)

NF

Air 
Conditioning

House 
holds 
(mil 
lion)

NF

Expend 
itures 
(dol 
lar*)

NF

Water Heating

House 
holds 
(mil 
lion)

NF

Expend 
itures 
(dol 
lars)

NF

Refrigerator

House 
holds 
(mil 
lion}

NF

Expend 
itures 
(dol 
lars)

NF

Appliances

House 
holds 
(mil 
lion)

NF

Expend 
itures 
(dol 
lars)

NF

RSE 
Row 

Factors

1990 Family Income
Less than $10,000 ..................... 15.9
$10,000 to $19,999.................... 19.8
$20,000 to S34.999.................... 24.3
$35,000 to $49,999 .................... 16.7
$50,000 or More......................... 17.3

888 15.7
978 19.2

1,115 23.8
1,296 16.6
1,618 17.1

326 7.9
332 11.6
349 15.7
382 12.2
472 13.3

Below Poverty Line
100 Percent..............
125 Percent..............

13.2
18.2

Eligible for Federal
Assistance3 ................................... 27.9

Age of Householder 
Less than 35 Years ................... 27.5
35 to 44 Years............................ 20.2
45 to 59 Years ........................... 19,7
60 Years and Over ................... 26.6

Education of Householder
Less than 13 Years ................... 52.6
13 to 16 Years............................ 31.7
17 Years or More ....................... 9.7

Race of Householder
White............................
Black ............................
Other............................

Householder of Hispanic 
Descent

Yes .....................................
No.......................................

80.9
10.6

2.5

6.3
87.6

928
951

994

1,044
1,297
1,343
1,084

1,114
1,205
1,381

1,181
1,162

944

1,034
1,182

12.8
17.7

27.1

27.1
19.7
19.4
26.1

51.2
31.4
9.7

79.6
10.5
2.3

6.2 
86.1

305
313

337

304
380
385
420

369
358
417

374
369
234

252
379

6.0 
8.7

14.3

17.6
12.4
13.6
17.1

31.2
22.3

7.2

53.0 
6.3 
1.3

3.4 
57.2

130
149
167
212
251

139
144

15.8
19.7
24.2
16.7
17.2

13.1
18.1

130
147
166
180
192

155
155

15.6
19.8
24.3
16.7
17.3

13.0
18.0

112 15.9
117 19.8
124 24.3
138 16.7
176 17.3

143 27.7 156 27.7

175
203
241
141

165
203
227

183
213
180

240
183

27.5
20.1
19.6
26.5

52.4
31.5
9.7

80.7
10.5 
2.4

6.3
87.3

171
193
181
119

163
161
170

161
181
157

161
163

27.4
20.1
19.7
26.6

52.4
31.6

S.7

80.8
10.5
2.5

6.3 
87.4

112
113

117

113
137
152
135

127
136
154

133
133
131

138
132

13.2
18.2

27.9

27.5
20.2
19.7
26.6

52.6
31.7

9.7

80.9
10.6
2.5

6.3 
87.6

263
305
376
446
591

303
311

321

350
471
466
328

368
413
476

400
359
352

360
396

4.4 
3.0 
2.7 
3.0 
3.8

4.7 
4.1

3.1

3.0 
2.8 
3.0 
2.7

2.0 
2.5
5.1

1.4 
5.2 
8.3

7.1 
1.8

Household Size
1 Person ..............................

3 to 5 Persons . ___ ....

......... 23.4

......... 30,6

......... 36.4

......... 3.6

807
1,148
1,396
1,488

23.0
30.2
35.7
3.5

314
381
395
387

14.8
20.0
24.0
1.7

125
185
223
226

23.2
30.5
36.3
3.6

97
150
207
260

3Q O

30.5
36.3
3.6

112
136
142
145

23.4
on e

36.4
o e

211
365
514
602

O Q

2.2
2.0
6.3

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent^fiayisrfy^lihs -or 60 percent of median State income.
NF = No applicable RSE row/column factor.
Notes: • To obtain the; RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data may not 

sum to totals. • Ckmsumpfipn; and Expenditure data are for major energy sources which include: electricity, natural gas, fuel oil, kerosene, and liquefied 
petroleum gas. • See "6loss$!y" for definition of terms used in this report.

Source: Energy Information AdnMnlstation, Office of Energy Markets and End Use, Forms EIA-457 A-G of the 1990 Residential Energy Consumption 
Survey (for specific titles of forms, see Appendix E).
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Table 31. Total Electricity and Natural Gas Consumption and Expenditures 
for Space Heating in U.S. Households, 1990 (Continued)

w
2
Orn
i m
§
z
0
O 
O

rn x
TO
m
z 
gH
jj m
CO

Characteristics

RSE Column Factors:

Electricity

House 
holds 

(million)

0.9

Total Consumed

(quad 
rillion 
Btu)

NF

(billion 
kWh)

NF

Total
Expenditures 

(billion dollars)

1990 Family Income
Less than $10.000 ..................... 5.7 0.04 12
$10,000 to $19,999.................... 7,7 .06 17
$20,000 to $34,999........,:...;3i, "9.8 .08 24
$35,000 to $49,999................... 6.8 .06 18
$50,000 or More ..,.,.,,.,...:,,..„,,.., ; 7.3 .06 18

Below Poverty Line
100 Percent................................. 4.7 .03 10
125 Percent................................. 6.4 .05 14

Eligible for Federal
Assistance3 ................................... 9.6 .07 21

Age of Householder
Less than 35 Years ................... 10.6 .08 22
35 to 44 Years...............-.;-~.-.-..-:v.-- 8.1 .07 20
45 to 59 Years .................;;:„.:.;;. 8.3 .07 22
60 Years and Over .................... 10.3 .08 24

Education of Householder
Less than 13 Years.......™™... 18.7 .15 45
13 to 16 Years............................ 14.4 .12 34
17 Years or More....................... 4.1 .03 9

Race of Householder
White.................................:.,..;..... 32.2 .27 79
Black .................................:.......... 3.9 .02 7
Other............................................ 1.1 .01 3

Householder of Hispanic 
Descent

Yes ............................................... 2.3 .01 4
No .................................,.,,,i....,™. : 34.9 .29 85

Household Size
1 Person...................................... ; 10.2 .08 22
2 Persons .................................... 12.2 .10 29
3 to 5 Persons................;;...;.:.... "13.6 .12 35
6 or More Persons..................... 1.2 .01 3

NF

0.78
1.12
1.63
1.31
1.31

.62 

.91

1.42

1.57
1.44
1.50
1.65

3.09
2.37

5.52 
.49 
.15

.32 
5.83

1.57
1.94
2.44

.20

Natural Gas

House 
holds 

(million)

0.7

Total Consumed

(quad 
rillion 
Btu)

NF

8.5
10.7
13.3
9.4

10.7

6.9 
9.5

14.8

15.3
11.3
10.9
15.1

27.9
18.6

6.3

44.1 
7.3 
1.3

3.9 
48.8

12.6
17.6
20.5

2.0

(billion 
cubic 
feet)

0.49 
.63 
.81 
.61 
.82

.37 

.52

.86

.84

.75

.72
1.06

1.76
1.18

.43

2.86 
.45 
.05

.17 
3.20

.72
1.14
1.38
.12

NF

481
612
791
594
803

360
510

837

815
729
703

1,035

1,713
1,155

414

2,789
440

53

164
3,118

705
1,116
1,341

121

Total
Expenditures 

(billion dollars)

NF

2.73
3.48
4.37
3.42
4.58

2.08
2.93

4.81

4.58
4.13
3.96
5.91

9.82
6.39
2.38

15.61
2.67

.31

.92
17.67

3.95
6.40
7.54

.69

RSE
Row

Factors

10.0 
7.0 
6.9 
8.1 
8.4

10.1 
8.8

7.5

7.2 
6.8 
7.1 
6.7

5.4 
6.0

11.3

5.1
10.7
19.9

14.1 
4.6

6.7 
6.0
5.4 

15.5

1 Climate zones are basses! onnanriual degree-days that are averaged over 30 years from 1951 to 1980.
1 Does not include all new construction (or 1990.
3 Below 150 percent of poverty line or60 percent of median State income.
(*) = Data cannot be displayed due to rounding.
NF = No applicable RSE row/coJumn factor.
- = Not applicable. iv;;: 7 ; v
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. * Because of founding, data may not 

sum to totals. • See "Qtosswy?" forifeJiriitibri of terms used in this report.
Source: Energy InforrlMrtioprAdnwiislialion, Office of Energy Markets and End Use, Forms EIA-457 A, 8, C, E, and F of the 1990 Residential Energy 

Consumption Survey (for specific titles of forms, see Appendix E).

Energy Information Administration/Household Energy Consumption and Expenditures 1990 87



SPACE-HEATING CONSUMPTION/EXPENDITURES

OO CO

13
g
** 

to

!
o E
£

Io
3
B)S:o
3
>

3
3

1D
O
3

O

i
0
Q.S1
a 
(2•<
O§
CD
C

3

|
0)

a
m
M

1

-«

8

i

Tl W Tl •<
6) "6 C _t _*_J._*.-L_l_t _l<D

S* tf O CO <D (D CD CO CO CO to B* 

ET <P O OOOlOOOOOCOQ

e fi: CDcococococococti3
S 3 COCDCD-*4OJOl4^T*0| 
|,0 Cg~g^COCOCDeO s -

a ao- 5
3

<D OO ...-.(o^.p.

O M CD -^J CO O J^

OO
~J O -" -» -» 0 COen -*• N> Io CD -g en

en -* ty
*. QObboboioJ>.b>
-» -sj Oi O> ~J CO •&

C71 OO -» 10
CO O CO CO -^ Ol 0001 -j co -» -» * K

00 _+ . . . -
1 *. bi **J en 4*. co

OOO „ „
S' _5b_J b -» M

OOOfobbb'-'
' O f\3 4^ M *•

ODD O 
ro p b '-^

i O wi CO S3

. .

! *CO-J-L-J»COO

oooooooo

i tigKS^K^a

! wootncocooi-wo

Q330? 
Z |PS> $ 5

3 2- c 2

*&ff I 
I?|S ^

ro ro ro CD
co ro ai co oo *w

-^ a -»• o -^ -j

-A _t _1 Ul

O O) CJ) O O) CO

_*. _». -i. en
2§c5§8§

-.o^^^ A
-* W WO

. o. Z. .
O O O 0ro ro ro -r*

-O-^^co
CO OT *•' Ol CO

^ D^^
CD O O -*

004,.
O) "sj -*J CO

o o
o o o -^ ro co co oi

ro O ro O ro ^

O O -
ro ro ro -NI •fa. en o> o>

co ro — m5 « 
o o o 2 c s go o < » o o o §> 2 1
-^ o o 5 ff —

O <D "CO 3 ^ §
S co co -^ oi <o <o"0 -5

-». co A ro
Cji _k _i ^J

o 01 CD co

_i _i ro
Jk. 00 O CD 
•vl Ol CO CO

_i _* ro
2gKS

OJMJ
b M co

3bbto *•

O b "-^ to
CO ^J CD

0 
b io co
** PO Cft

N-'
CO -sj CO "sj

b b b b ro to co oi

-L CO CO Olco 01 -r^ co

-»• CO CD O>

HZ 0
S S «S ^ *• -* = N c = tn to c o > O 3 X Os?=t3 Coc-^«iQ33

|°fl||fl 5??I !§!§|!t*
i T m 3" tn Z ^ O ~* rn ™* j-* ** "*^ - N

3 5" O O ~*°CDOXO"* 

. C **^9^IlO^

W » BS |

— t ^ f\i ~sJOO CO O) — * O jfc ^. f^
o>ro<o**.*>joiro oo-r^-ro tn ro co co

o
b — * -*• b b b> o> ba '$*. o b to co 'ro c7) o o> ro 01 ^ to co co -^ ro ^j oo o

— •• -^-01 roco roro— >•
-*co*-co--joiro tn co ro rooofw

— k ot 01 co co O ro to — *•
co a> ^ ^ ik - »• en '-* co co — * -* co en
CO — *• ^ Ol -^ O — * J^ C7l -* CO Ol tO -^

OOO Oco^ -* co O _* _^ _^
co *^jb !tk b> co b>ro^JC7i

OOO O O O
b bo bob bob ro A A. -^oi-» ro_L_*

O O O -* O ro ro b co b O ^ ^ ^ O
00 ^JOD ^JOO-t*- AOO

OOO_ D. O O 
fo coco b Id* b !_iL*.lj.

2 Z

ro ooco io^CTi b 01 CD bo to

oOO Q
2 — •• — * o — *• o b bbbb tn en en ro ro ro .**.>. -N en

n O O J^- n pi c» en ro Ks ^ A Ib. A. im "*' o^'-^-f^ cooiro -si en jx en o>

goo. g-- . -. ....
.*». cncjt oiroro ro A. ^. 4K ^.
— *• '*J'*^ CO CJ) C*3 O ">Jf\3CO ID

cD ca. 
- gS?3-» » §§ § =

S.S S5i'- S
io S

K> W IV> 00

to '*^ '-j. en
PO ^1 CO Ol

-* CO -•. Jw
en i*. Ka ^
CD *> CO CO

-* CO -t Ol

S ^J CO ^ 
CO CO fO

N 10 -^ CO
k> ^ b '-*

bbbb
CO M -t CO

Ki '-L '-^- fo 
en co o co

co en co co

to to ro
^1 '-L CO CO

1^ b^J b ro -4 -4

is jogs

isisgs

I
c
(fi

I
9.

^
iv

o
CO-^J

o>
ro

o>
§

Ol
CO

p

o
jk.
CD

O 
CTS

01
^

p
CO

ro
b
*vj

b

Ci fOPOIOPOIOCO 
— •• O G>

3 
cn 
m O
o S1 i
i I§ 8
y>

o 
a>

z -n

z
Tl

Z 
Tl

O 
CD

Z -n

Z -n

————

z -n

-

Z-n

z •n

z •n

ml3?& ?

a = ^t= s-|

§S 0=2
A T 3 T

Total 
Consumed

Q..— - 11

IMP
f?lf3?&8

H*l

fill
Total 

Consumed

o.^-. m 
|if|o
lii|s

fill 3v &?
a = -.tIS-|

faff
Total 

Consumed

&a = 5?-i 
= — c "5 O

ffsp
-n

•n 
I 
2

Kerosene

Liquefied Petroleum Gas

Table 32. Total Fuel Oil, Kerosene, and LPG Consumption and Expenditures for Space Heating in U.S. Households, 1990



Table 32. Total Fuel OH, Kerosene, and LPG Consumption and Expenditures for 
Space Heating in U.S. Households, 1990 (Continued)

Characteristics

RSE Column Factors:

Fuel OH

House 
holds
(mil 
lion)

0.6

Total
Consumed

(quad 
ril 
lion 
Btu)

IMF

(bil 
lion
gal 

lons)

NF

Total 
Expend 

itures
(billion 
dollars)

NF

Kerosene

House 
holds
(mil 
lion)

0.9

Total
Consumed

(quad 
ril 
lion 
Btu)

NF

(bl!-
llon
gal 
lons)

NF

Total 
Expend 

itures
(billion 
dollars)

NF

Liquefied Petroleum Gas

House 
holds
(mil 
lion)

1.1

Total
Consumed

(quad 
ril 
lion 
Btu)

NF

(bil 
lion
gal 

lons)

NF

Total 
Expend 

itures
(billion 
dollars)

NF

RSE

Factors

w

orn

I
z
Q
O 
O

•a 

6

I
TO
mz 
g
H 

3Jm
CO

Kerosene 
Space-Heating 
Paid by Household .....................

Liquefied Petroleum Gas 
Space-Heating 
Paid by Household .....................

1990 Family Income
Less than $10,000 .....................
$10,000 to $19,999 ....................
$20,000 to $34,999 ....................
$35,000 to $49,999 ....................
$50,000 or More .........................

Below Poverty Une
100 Percent .................................
125 Percent .................................

Eligible for Federal
Assistance3 ...................................

Age of Householder
Less than 35 Years ...................
35 to 44 Years ............................
45 to 59 Years ............................
60 Years and Over ....................

Education of Householder
Less than 13 Years ...................
13 to 16 Years ............................
17 Years or More .......................

Race of Householder
White............................................
Black ............................................
Other ............................................

Householder of Hispanic
Descent

Yes...............................................
No ... . ......... .......

Household Size
1 Person ......................................
2 Persons ....................................
3 to 5 Persons ............................
6 or More Persons .....................

2.0
2.1
2.9
2.2
2.3

1.4
2.1

3.5

2.6
2.4
2.5
4.0

7.5
2.9
1.1

10.6
.8

Q

.6
10.8

2.5
3.7
4.8

.4

0.12
.14
.21
.16
.24

.09

.12

.23

.18
.18
.19
.32

.51

.25

.11

.81

.05
Q

.04

.83

.16

.29

.38

.04

0.89
1.01
1.49
1.18
1.72

.63

.88

1.67

1.32
1.28
1.37
2.32

3.70
1.79

.81

5.89
.38
Q

.27
6.02

1.16
2.13
2.72

.27

0.95
1.07
1.60
1.28
1.91

.67

.93

1.78

1.41
1.41
1.49
2.49

3.97
1.94
.89

6.36
.42

Q

.27
6.53

1.23
2.28
2.99

.30

c 93,<£

.9
1.1
1.8

.8

.6

.8
1.1

1.8

1.7
1.3
1.3

.9

3.7
1.3

.3

4.5
.8

Q

O
5.2

.8
1.4
2.7

.4

0.07

.01

.02

.02
(*)

C>

,01
.02

.03

.02

.02

.02

.01

.05

.01
(*)

.05

.02
Q

Q
.06

.01

.02

.03

.01

0.48

.09

.15

.18

.03

.03

.10

.13

.19

.14

.14

.12

.08

.40

.08

.01

.37

.11
Q

Q
.48

.06

.13

.24

.05

0.61

.12

.19

.24

.03

.03

.13

.17

.24

.19

.17

.16

.10

.51

.10

.01

.47

.15
Q

Q
.60

.08

.17

.30

.07

4.9

1.4
1.3
1.1
.7
.5

1.2
1.6

2.3

1.3
.9

1.0
1.8

3.8
1.1

.2

4.5
.4

Q

Q
5.0

1.1
1.8
1.9
.3

0 1 0.10

.05

.05

.05

.03

.02

.04

.05

.08

.05

.04

.03

.07

.14

.04

.01

.17

.01
Q

Q
.19

.03

.07

.08

.01

1 Qfii .yo

.50

.53

.49

.29

.25

.41

.60

.87

.50

.42

.35

.80

1.54
.44
.08

1.89
.13
Q

Q
2.04

.36

.73

.89

.09

1 Q1i .y i

.53

.54

.46

.27

.21

.42

.62

.91

.48

.36

.36

.81

1.52
.42
.07

1.83
.14

Q

Q
1.99

.37

.71

.84

.09

4 O Olo.o 

26.4

21.1
16.3
16.5
20.0
23.1

21.3
19.1

14.6

16.6
17.5
17.8
15.9

12.6
15.6
32.7

11.7
31.0

NF

21.8
11.0

18.9
15.1
13.3
31.7

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
NC = No cases in sample. :
(*) = Data cannot be displayed due to founding.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were sampled.
NF = No applicable RSE row/column factor.
- = Not applicable.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. « Because of rounding, data may not 

sum to totals. • See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration. Office of Energy Markets and End Use, Forms EiA-457 A, B, C, D, and G of the 1990 Residential Energy 

Consumption Survey (for specific titles of forms, see Appendix E).
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Table 33. Electricity Consumption and Expenditures for Main Space Heating, 
per U.S. Household, 1990 (Continued)

Characteristics

RSE Column Factors:

House 
holds 

(million)

1.5

Consumption

(million 
Btu)

NF

(kWh)

NF

Expend 
itures 

(dollars)

NF

Heated
Floorspace

(square 
feet)

0.6

Annual
Heating

Degree-Days

1990

1.1

30-Year 
Average1

0.9

Electricity
Space-Heating

Intensity

Consumption
(kWh/HDD*
1000 square 

feet)

NF

Expenditures
(cents/HDD*
1000 square 

feet)

NF

HSH:
Row 

Factor?.

Secondary Heating Fuel
(more than one may apply)

No ..............................................
Yes ............................................

Wood......................................
Electricity ...............................
Natural Gas ...........................
Kerosene ...............................
Other ......................................

Average Electricity
Expenditures
for Main Space Heat
(cents per kWh)

Less than 6 .............................
6 to Less than 9 ......................
9 or More .................................

Winter Temperature
Inside Housing Unit

Prefer
Usual Temperature ...............
Warmer Temperature ...........
Cooler Temperature .............

Adequacy of Insulation
Well Insulated ..........................
Adequately Insulated ..............
Poorly Insulated .......................
Don't Know ..............................

Participation In Demand-Side
Management Programs
(more than one may apply)

No/Don't Know .......................
Yes ............................................

Rebate ...................................
Load Control .........................
Energy Audit ..........................
Conservation .........................
Other ......................................

13.2
8.4
5.6
1.1

.5
1.2

Q

4.5
13.9
3.2

17.4
3.5

.6

8.6
8.7
3.6

.6

20.2
1.4

.4

.6
Q

.3
Q

10.2
15.5
16.3
10.7
10.9
18.4
Q

20.5
10.4
8.9

11.9
14.4
13.1

13.3
11.1
13.2
10.2

12.4
11.2
8.5
9.9

Q
15.0
Q

3,002
4,549
4,775
3,139
3,208
5,399

Q

6,000
3,055
2,599

3,474
4,206
3,843

3,897
3,239
3,876
3,002

3,625
3,288
2,494
2,890

Q
4,410

Q

203
309
320
219
264
374
Q

287
225
267

236
289
224

261
219
272
202

244
251
194
225
Q
326
Q

1,082
1,711
1,889
1,153
1,726
1,512

Q

1,336
1,372
1,115

1,299
1,482
1,204

1,469
1,303
1,092
1,039

1,313
1,532
1,588
1,533

Q
1,639

Q

2,891
3,056
3,161
2,710
1,685
3,624

Q

4,353
2,441
3,214

2,870
3,291
3,485

3,193
2,667
3,104
2,822

2,962
2,853
2,508
2,411

Q
4,209

Q

3,486
3,682
3,788
3,282
2,091
4,419

Q

4,901
3,071
3,801

3,465
3,963
4,032

3,832
3,265
3,656
3,416

3,567
3,484
3,125
3,150

Q
4,758

Q

0.96
.87
.80

1.01
1.10
.99

Q

1.03
.91
.73

.93

.86

.92

.83

.93
1.14
1.02

.93

.75

.63

.78
Q

.64
Q

6.5
5.9
5.4
7.0
9.1
6.8

Q

4.9
6.7
7.4

6.3
5.9
5.3

5.6
6.3
8.0
6.9

6.3
5.7
4.9
6.1

Q
4.7

Q

6.0
5.4
6.V

12.7
17.2

13.1
NF

4.H
7.3

19.0

S.7 
6.3

4.6 
12.0 
31. E. 
H.S' 
NF 
16.S 
NF

1 The 30-year average and climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were sampled.
NF = No applicable RSE row/column factor.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data may not 

sum to totals. • See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, and E of the 1990 Residential Energy 

Consumption Survey (for specific titles of forms, see Appendix E).
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Table 34. Natural Gas Consumption and Expenditures for Main Space Heating, 
per U.S. Household, 1990 (Continued)

Characteristics

RSE Column Factors:

House 
holds 

(million)

1.7

Consumption

(million 
Btu)

NF

(1000
cubic 
feet)

NF

Expend 
itures 

(dollars)

NF

Heated
Floorspaca

(square 
feet)

0.9

Annual
Heating

Degree-Days

1990

0.8

30-Year 
Average1

0.7

Natural Gas
Space-Heating

Intensity

Consumption
(cubic feet/
HDD* 1000 

square feet)

NF

Expenditures
(cents/

HDD'1000 
square feet)

NF

RSE
Row 

Factors

Secondary Heating Fuel 
(more than one may apply)

No ............................................
Yes ..........................................

Wood....................................
Electricity .............................
Kerosene .............................
Other ....................................

Average Natural Gas 
Expenditures 
for Main Space Heat 
(dollars per 1000 ef)

Less than 4.50...........
4.50 to Less than 6 .. 
6 or More ...................

30.9
20.8
10.8
10.1

1.5
1.8

6.7
34.6
20.5

61.0
69.9
73.8
67.0
74.6
66.9

83.8
66.4
56.1

59.4
68.1
71.9
65.3
72.7
65.0

83.0
64.7
54.3

343
376
390
368
419
363

331
338
386

1,427
1,973
2,337
1,810
1,820
1,657

1,838
1,627
1,608

4,096
3,927
4,021
3,707
4,427
3,914

5,059
4,250
3,425

4,748
4,532
4,609
4,305
5,193
4,480

5,553
4,888
4,097

10.2
8.8
7.7
9.7
9.0

10.0

8.9 
9.3 
9.9

5.9 
4.8 
4.1
5.5 
5.2 
5.6

3.6 
4.9 
7.0

2.4 
2.8 
3.9 
3.5 
7.0 
7.7

7.0 
2.9 
3.5

Winter Temperature 
Inside Housing Unit

Prefer 
Usual Temperature ...............
Warmer Temperature ...........

Adequacy of Insulation
Well Insulated ..........................

41.8
8.3
1.6

17.6
21.0
1-1.1

2.1

65.0
64.8
50.4

66.0
64.7
64.7
50.1

63.4
63.1
48.9

64.3
63.1
63.0
48 7

358
360
282

366
358
354
270

1,664
1,606
1,416

1,867
1,635
1,408
4 47Q

4,019
4,098
3,912

4,095
4,129
3,759
3,885

4,651
4,738
4,525

4,743
4,773
4,357
A AKK

9.5
9.6
8.8

8.4
9 4

11 Q

10.6

5.4
5.5
5.1

4.8
5.3
6.7
5.9

2.2
q q

7.2

O Q

2.4
q 0

7 ft

' The 30-year average and climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
NF = No applicable RSE rpw/column factor.
Notes: « To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data may not 

sum to totals. • See "Glossary" :for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, and F of the 1990 Residential Energy 

Consumption Survey (for specific titles of forms, see Appendix E).
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QJ i awit^ v»»/. i uci VSH \XWMOUI up u

cc per U.S. Household
r- 

Q 
Z 
UJ 
Q.
*^x

UJ
Z Characteristics
O
JT RSE Column Factors:

s ————-
tT? Secondary Heating Fuel 
Li; (more than one may apply) 
^ No ..............................................
O Yes ............................................
O Wood ......................................

Z other ......................................

<J Average Fuel Oil 
III Expenditures 
•y for Main Space Heat 
i (dollars per gallon)

UJ Less than .95 ...........................
O .95 to Less than 1.10 .............

a
(/) Winter Temperature 

Inside Housing Unit
Prefer

Adequacy of Insulation
Well Insulated ..........................

House 
holds 

(million)

2.0

5.4 
5.0 
3.1 
2.0 

.6 

.3

2.2
4.8 
3.4

8.4 
1.7 

.3

4.1 
4.3 
1.7 

.3

, 1990

Consumption

(million 
Btu)

NF

72.0 
87.2 
92.7 
85.5 
84.3 
87.4

44.2 
86.4 
91.7

79.7 
81.1 
58.1

76.1 
80.9 
88.1 
45.4

(gallons)

NF

524 
632 
671 
621 
610 
635

322 
630 
662

579 
588 
428

552 
587 
641 
335

t_A|sd lunui i>9 iwi ivicmi «7|savc i icai

(Continued)

Expend 
itures 

(dollars)

NF

560 
694 
734 
687 
678 
673

264 
673 
786

624 
658 
452

597 
639 
700 
336

Heated 
Floorspace 

(square 
feet)

1.0

1,594 
2,164 
2,491 
2,002 
1,767 
1,864

1,528 
1,908 
2,027

1,885 
1,897 
1,232

2,049 
1,875 
1,591 

688

Annual 
Heating 

Degree-Days

1990

0.5

4,938 
4,964 
5,112 
4,841 
4,652 
5,280

4,690 
5,129 
4,865

4,914 
5,138 
4,927

4,830 
5,023 
5,015 
5,229

30-Year 
Average 1

0.4

5,775 
5,779 
5,929 
5,645 
5,455 
6,154

5,540 
5,952 
5,683

5,732 
5,995 
5,813

5,671 
5,848 
5,815 
6,028

ii iy,

Fuel Oil 
Space-Heating 

Intensity

Consumption 
(gallons/ 

HDDMOOO 
square feet)

NF

0.067 
.059 
.053 
.064 
.074 
.065

.045 

.064 

.067

.063 

.060 

.070

.056 

.062 

.080 

.093

Expenditures 
(cents/ 

HDD'1000 
square feet)

NF

7.1 
6.5 
5.8 
7.1 
8.3 
6.8

3.7 
6.9 
B.O

6.7 
6.7
7.4

6.0 
6.8 
8.8 
9.3

RSE 
Flow 

Facicra

4.7 
4.6 
5.9 
6.4 
7.9 

12.5

7.H 
3.9
5.3

3.6
s.a

18.7

5.4 
4.'' 
5.S 

18.-'

1 The 30-year average and climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
1 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were sampled.
NF = No applicable RSE row/column factor.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data may not 

sum to totals. • See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, and G of the 1990 Residential Energy 

Consumption Survey (for specific titles of forms, see Appendix E).

Energy Information Administration/Household Energy Consumption and Expenditures 1990



SPACE-HEATING CONSUMPTION/EXPENDITURES
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SPACE-HEATING CONSUMPTION/EXPENDITURES
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Table 36. Liquefied Petroleum Gas Consumption and Expenditures for 

Main Space Heating, per U.S. Household, 1990 (Continued)



Table 36. Liquefied Petroleum Gas Consumption and Expenditures for 
Main Space Heating, per U.S. Household, 1990 (Continued)

Characteristics

RSE Column Factors:

House 
holds

(million)

1.8

Consumption

(million
atu>

NF

(gallons)

NF

Expend 
itures 

(dollars)

NF

Heated
Roorapace

(square 
feet}

0.7

Annual
Heating

Degree-Days

1980

0.9

30-Year 
Average1

0.8

Liquefied Petroleum Gas
Space-Heating

Intensity

Consumption
(gallons/
HOD*1000 

square feet)

NF

Expenditures
(cents/

HOD'1000 
square feet)

NF

RSE
Row 

Factors

(0

Om

H|
z
O
O 
Oz

O 
z
m
X
T3m 
z
O 
H

33m

Average LPG Expenditures 
for Main Space Heat 
(dollars per gallon)

Less than .75 .........................
.75 to Less than 1.00 ..........
1.00 or More ..........................

Winter Temperature 
Inside Housing Unit

Prefer
Usual Temperature..... 
Warmer Temperature, 
Cooler Temperature ...

0.4
1.9
2.0

3.S 
.8 

Q

55.7
45.3
34.0

609
496
372

40.9 448
42.3 464

Q Q

366
439
441

428 
468 
Q

1,824
1,461
1,271

1,435
1,260

Q

5,638
4,522
2,867

3,740
4,428 

Q

6,300
5,104
3,478

4,335
5,076

Q

0.059
.075
.102

.084

.083
Q

3.8
6.6

12.1

8.0 
8.4 

Q

9.9
9.2

11.3

7.4 
15.5 
NF

Adequacy of Insulation
Well Insulated .........................
Adequately Insulated .............

2.1
1.3
.9

Q

40.9
41.0
42.0
Q

448
449
460
Q

422
454
441
O

1 ftAZ,

1,317
1,032

Q

4,023
3,750
3,657

Q

4,640
4,368
4,212

Q

.068

.091

.122
Q

6.4
9.2

11.7
Q

10.0
11.1
10.6
NF

1 The 30-year average and climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
NC = No cases in sample.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were sampled.
NF = No applicable RSE row/column factor.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data may not 

sum to totals. • See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A-D of the 1990 Residential Energy Consumption 

Survey (for specific titles of forms, see Appendix E).
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AIR-CONDITIONING CONSUMPTION/EXPENDITURES
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AIR-CONDITIONING CONSUMPTION/EXPENDITURES

i 
I

a
I
Ia. 
m

I

fac
•a 

o 
a 
a
mx

Ia

See footnotes at en

0.

a

o -n
o>oo;*s 

SI IS.a" 

lit"i,

io-JoJS
CO 4*. <D *0>

O co 1^ b-* o 01

01 ro -*
SSS2

M CO CO
to b co co

p en co j>. 
co co en Co

co 4^ ro -*
"ro V Vj V
O *sl CO •*
co ro eo 01

ro co ro -* 
at jw to ro
CD 4^ CO O

__1 _* fO __L

~ro ~<o b <o o 01 o en
4^ -£v CO *•*

ro ro -* -*
"_* ^ en "ro 
ro co o CQ-si O O> "-4

"CD "CD ~r> — * 
oo 01 — * en ro -4 ^i en

ro b co oien 4> -si co

Q CO -si 4*.
!& b "-* co

-g 4x -k ^1

gsso
^ o> co 5 
o o.s |

!

±88
Oi Ol CO

*-* ro b 
en o> -sj

CO O> -*
co b ^
O> ^s! O5 

O 0 4*
b> co 1>

CO 0 -sj
co en co 

eo eo ro
"co b "ro o*4*4 
4v en o>

co ro -^
0 k CO-si CO -*

CO ->•
b o> -si-- M ro
CO O Ol

-•• -* ro
*cr» "co o 
ro co to
CD -4 CO

4* Ol "CD

S en co en 01

-si b en
CD O 4*-

pi *4 no
ro eo ro

Number of Rooms

c
!*

(cents per kWh)
Less than 6 .......... 6 to Less than 9 .. 9 or More .............

-1 CO 
tO *. O3
^j bi '-*

00 (JT O)

ro ^ .
CO O3 CO

ro
CD M CO
b b> ^

c» iu -^ 
In en co

j-' CO 00
CD Vj ^ 

A O O)

8 TO -k 
00 CO 

CD A 1X3

_fo _-* ro
^ Ol ^ro CD o>

-* ro _i
CO O Jvro co co -* -&. o

"-fc CD CO 
J>. CO ~J 
O5 ->J 00

b> co b
00 ^J CD

-Nj ^J O)

to Ol O

Average Electricity 
Expenditures

Average Humidity i June, July and Auj 
(percent)

Less than 65 ........... 
65 to Less than 70 

70 or Higher ............

c5tin -i
-4

O

co ro*• r1 ^
b 4i- <o

co ^ bco ro co

^J CO
it b -si
-* O CO

SSco
_i b -»

I\3 CD CO
•>j i\> TO

CO TO N}Vj jv Vi 
SiSS

8S!S01 en o

-L -N) ri
"eo b "-vi
-si ->• >

A. CO <D

_k ^-t ro"co "co "-»•

S Oi 4^- 
<D CO

Vj ro co
*vl CO -4 
O CO -*

CO CO -^1co CD ro 

*j -si en
4^ en CD

(CDD)-1990
2,000 or More ...... 1,000 to 1,999 ..... 500 to 999 .... ..... Fewer than 500 ...

-t ro -*ro co -* "4
M to ro ^*

*_? b '-+ ro
•-J & -sj

^* co en
'-* bo '-*• '-+
_k CO *k -*

co ro ro
co 4^ co en

CO Oi 00 -si
4* co co eo 
__k -± ro en

co it to o 4^ co en CD

ro _ro ro ~*
"-* "ro b o>
-^ CO O COoo en co o

-* ro
CO -s! >k. ~fO 
^4 CO <3l CD 
0 -^ M CO

,-* ro
CO -vl CO CDo> co -* en
CO -* CD tO

ro co CD b
CD CO Ol Ol

p CD Ol CO
^ b ^ ro

Cooling Degree-Da

•<

Household Size
1 Person ............... 2 Persons ............. 3 to 5 Persons ..... 6 or More Persons

to -*• -*
-* CO CO 4>-
M CO CO ^1

o ro -* o ro co 01 co

en co -^
CO CO CO COCD ro o> ro 

4^ ro -^j
eo b> b *-si

4^ CO O -si
en o Co ro 

4* eo co ro
?o oi^ "-«•
S -t -*4 O 

O CO CD

co co ro -^
CO O Ol 01 
OO O O CD

ro ro ro -*
Xi. ro o co
•^4 -*• O CO
--j ro 4v co

CD CO -s! -sio en NJ _«.
CO 4^ -si O

*sj 01 co en

co co CD co
O CO CO CD 

-J ^J VJ ^sl
'-*• co b '-=•

>8

CO CO
CD 4^. 

O
> O
en co 

O 0

gs
COro ro
co -* 

o ro
co -^ 

CO CO
ro Vjo -»• 
o ro

to eo
2S

S2
-si Ol

-j- ro
^J CO 
§-sl 

cn

-^ ro
Ol O 
CO CO 
CO <D

O
CO COro en

•si -J
to CQ

Householder of Hli 
Descent

_o"

! a,

5m o 
o S

I 1! •3 a 
& 8 »

P
CO

TI

•z.
TI

A

Z 
TI

•z
-n

z
TI

0 
^1

0
bo

o
CD

TI

Z
TI

nil
___

Sfag^logs= ~S. = -v ? 5

PfiS! ? I
==-?5o 3 ° c 
3-&?

Ill

-5

3

Consumpti

o
3

mi?~ ' 01 T1

S" M TI Olllfs
S 32?I

ts

?gss<gs
M "*

o
?1§I^*SMgiM?
?!§? ?? mINH*'a"-"~"

0

<O O >
32 = S 2. a
D?§go 2.•s

gE

ill« o <*
5= > 

5?

•o
?
Ioc

1

*~ o^SS

> m
i|
o£S*
0. C-g§a
I?

in
f>s~a

0^

If= »
IS
3 S°.o 

1«.

51
cr
<D
CO 
^1

ssa®o
03 a> A
M W1^
^0
5:§" w
f>5 o 3
al
So
0 =
3.£u

(O Q.
*•,-m Fx
Wg• (D
-T 3o a
|cJ2 -t
3-Sa"
So01 "^

fe_JL *^<o —s>
OO 
0 O
Icl
3 3:

Sg
Q. 2.— ' 3 

(O

..
!



Table 37. Electricity Consumption and Expenditures for Ail Air Conditioning 
and Central Air Conditioning, U.S. Households, 1990 (Continued)

. 

-

Characteristics

RSE Column Factors:

Electricity Used (or 
All Air Conditioning

House 
holds 
(mil 
lion)

0.9

Total 
Con 

sump 
tion 

(quad 
ril 
lion 
Btu)

NF

Total 
Ex 

pend 
itures 
(bil 
lion 
dol 
lars)

Electricity Used for Central 
Air Conditioning1

House 
holds 
(mil 
lion)

NF ; 1.4

per Household

Consumption

(mil 
lion 
Btu)

NF

(kWh)

NF

Ex 
pend 
itures 
(dol 
lars)

NF

Cooled 
Floor- 
space 

(square 
feet)

«

Annual 
Cooling 

Degree-Days

1990

0.8

30-Year 
Average2

0.8
_ .

Electric Air- 
Conditioning 

Intensity

Con 
sump 
tion - 

(kWh/ 
CDD*1000 

square 
feet)

NF
-.

Ex 
pend 
itures 

(cents/ 
CDDMOOO 

square 
feet)

NF

RSE 
Row 
Fac 
tors

o o
D 
H 
O

O 
Oz
V)
Cs
TS

13m
o -i
30m

Age of Air Conditioning 
Equipment6
Less than 5 Years ..................... 16.3
5 to 9 Years................................ 15.5
10 or More Years....................... 20.3
Don't Know ................................. 5.S

Participation In Demand-Side 
Management Programs 
(more than one may apply)

0.14 
.12 
.17 
.04

3.32 10.0
2.89 8.4
3.93 12.7

.95 3.3

11.0 3,237
11.2 3,276
11.2 3,293
10.5 3,085

259
262
257
237

2,314 1,699
1,853 1,876
1,998 1,766
1,273 2,032

1,519
1,658
1,607
1,841

0.82 
.94 
.93

1.19

6.6 
7.5 
7.3 
9.2

4.5 
5.4 
4.8 
8.7

No/Don't Know ..............
Yes ...................................

Rebate ..........................
Load Control ................
Energy Audit .................
Conservation ................
Other .............................

......... 57.0
.......... 3.3
......... .9
......... 1.4
......... .6
......... .9

Q

.45

.02

.01

.01
O
.01

Q

10.58
.61
.19
.32
.10
.14

Q

32.7
2.4

.7
1.2

.3

.6
Q

11.1 3,265
9.4 2,763

10.1 2,959
10.0 2,921
10.1 2,966
8.0 2,335

Q Q

256
237
246
250
290
199
Q

1,954
2,132
2,067
2,256
2,173
2,290

Q

1,802
1,734
1,880
1,778
1,754
1,367

Q

1,625
1,479
1,647
1,478
1,518
1,241

Q

.93

.75

.76

.73

.78

.75
Q

7.3
6.4
6.3
6.2
7.6
6.4

Q

3.1
8.8

19.3
12.4
23.7
16.4

NF

1 An estimated 2.0 million households have a central air conditioner and one or more room air conditioners. These households are included only 
under central air conditioners and not included under room air conditioners.

2 The 30-year average and climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
3 Does not include all new construction for 1990.
4 Below 150 percent of poverty line or 60 percent of median State income.
5 If a household has both a central and room air conditioner then the usage and age of the equipment is presented only for the central unit.
(*) = Data cannot be displayed due to founding.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were sampled.
NF = No applicable RSE row/column factor.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data may not 

sum to totals. • This table reflects only those households that used their air conditioning equipment. See Appendix 8, "Quality of the Data," for a 
discussion of households that had air-conditioning equipment but did not use it. • See "Glossary" for definition of terms used in this report.

Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, 8, C, and £ of the 1990 Residential Energy 
Consumption Survey (M specific titles of forms, see Appendix E).
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Table 38. Electricity Consumption and Expenditures for Room Air Conditioning, 
per U.S. Household, 1990 (Continued)

Characteristics

RSE Column Factors:

House
holds
(mil 
lion)

1.2

Consumption

(million 
Btu)

NF

(kWh)

NF

Expenditures 
(dollars)

NF

Cooled
Floorspace

(square 
feet)

0.7

Annual
Cooling

Degree-Days

1990

0.7

30-Year 
Average 1

0.7

Electric Alr-
Condltlonlng Intensity

Consumption
(kWh/

CDDMOOO 
square feet)

NF

Expenditures
(cents/

CDDMOOO 
square feet)

NF

RSE
Row 

Factor?

Number of Rooms Usually 
Air Conditioned

1 Room .....................................
2 Rooms ...................................
3 or More .................................

Frequency of Use
of Air Conditioning

Only a Few Times ...................
Quite a Bit ................................
All Summer ...............................
Other .........................................

Age of Air Conditioning
Equipment

Less than 5 Years ...................
5 to 9 Years .............................
10 or More Years ....................
Don't Know ..............................

Size of Most-Used
Room Air Conditioner

Small .........................................
Medium .....................................
Large .........................................
Don't Know ..............................

Number of Room Air
Conditioners

1 ................................................
2 ................................................
3 or More .................................

Participation In Demand-Side
Management Programs
(more than one may apply)

No/Don't Know .......................
Yes ............................................

Rebate ...................................
Load Control .........................
Energy Audit ..........................
Conservation .........................
Other ......................................

5.6
5.7

13.8

14.0
5.6
5.4

Q

8.2
7.1
7.5
2.2

6.9
11.6
6.1

.6

15.8
6.6
2.7

24.2
1.0

Q
Q

.3

.3
Q

1.7
2.5
5.0

1.2
4.6
9.0

Q

3.6
4.0
3.6
2.7

2.5
3.1
6.2
2.7

2.9
4.8
5.4

3.7
1.9

Q
Q
2.2
1.7

Q

488
723

t,451

355
1,354
2,630

Q

1,057
1,172
1,068

794

723
902

1,811
782

844
1,399
1,570

1,090
545
Q
Q
657
499
Q

46
62

117

33
114
205
Q

89
95
87
70

64
75

144
66

69
115
134

90
47

Q
Q

57
42

Q

324
593

1,261

843
989
958

Q

883
884
999
671

621
894

1,246
696

750
1,027
1,453

904
788

Q
Q

891
917

Q

1,145
1,279
1,444

1,095
1,424
1,884

Q

1,300
1,431
1,339
1,197

1,157
1,300
1,640
1,158

1,243
1,497
1,517

1,349
1,091

Q
Q

967
1,004

Q

1,024
1,174
1,317

992
1,300
1,724

Q

1,178
1,305
1,219
1,099

1,044
1,178
1,513
1,040

1,134
1,357
1,374

1,229
981

Q
Q

835
899

Q

1.31
.95
.80

.38

.96
1.46

Q

.92

.93

.80
.99

1.01
.78
.89
.97

.91

.91

.71

.89

.63
Q
Q
.76
.54
Q

12.4
8.2
6.4

3.6
8.1

11.4
Q

7.7
7.5
6.5
8.7

8.9
6.5
7.0
8.2

7.4
7.5
6.1

7.4
5.4

Q
Q

6.6
4.6

Q

6.S
S.Ji
5.0

3.6
5.0
5.2
NF

5.6
6.3
6.4

10.7

6.4
4.6
6.8

1(3.1

4.7
8.6
7.6

4.3
15.0

NF
NF

18.6
B5.2

IMF

1 The 30-year average and climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were sampled.
NF = No applicable RES row/column factor.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data may no': 

sum to totals. • This table reflects only those households that used their air conditioning equipment. See Appendix B, "Quality of the Data," for a 
discussion of households that had air-conditioning equipment but did not use it. • See "Glossary" for definition of terms used in this report.

Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, and E of the 1990 Residential E-nergy 
Consumption Survey (for specific titles of forms, see Appendix E).
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Table 39. Total Electricity and Natural Gas Consumption and Expenditures for 
Water Heating in U.S. Households, 1990 (Continued)

Characteristics

RSE Column Factors:

House 
holds 

(million)

11

Electricity 

Total Consumed

(quad 
rillion 
Btu)

NF

(billion 
kWh)

NF

Total 
Expenditures 

(billion dollars)

NF

House 
holds 

(million)

0.8

Natural Gas 

Total Consumed

(quad 
rillion
Btu)

NF

(billion 
cubic 
feet)

NF
.

Total 
Expenditures 

(billion dollars)

NF

RSI:
Row 

Factor!

1990 Family Income
Less than $10,000 ..................
$10,000 to $19,999 .................
$20,000 to $34,999 .................
$35,000 to $49,999 .................
$50,000 or More......................

Below Poverty Line
100 Percent .............................
125 Percent .............................

Eligible for Federal
Assistance3 ................................

Age of Householder
Less than 35 Years ................
35 to 44 Years .........................
45 to 59 Years .........................
60 Years and Over .................

Education of Householder
Less than 13 Years ................
13 to 16 Years .........................
17 Years or More ....................

Race of Householder
White .........................................
Black .........................................
Other .........................................

Householder of Hispanic
Descent

Yes ............................................
No ..............................................

Household Size
1 Person ...................................
2 Persons .................................
3 to 5 Persons .........................
6 or More Persons ..................

6.0
8.3

10.1
6.3
5.3

5.1
7.3

11.0

10.7
7.8
7.7

10.0

21.2
11.7

3.2

32.3
2.9

.8

1.8
34.3

9.2
12.0
13.7

1.2

0.04
.07
.10
.06
.06

.05

.07

.10

.10

.09

.08

.07

.20

.11

.03

.30
.03
.01

.01

.32

.05

.10

.17
.02

13
21
29
19
18

13
19

29

30
25
24
20

59
32

9

88
9
2

4
95

15
30
49
6

0.93
1.52
2.07
1.37
1.31

.94
1.36

2.09

2.20
1.84
1.73
1.44

4.26
2.27

.68

6.41
.65
.15

.35
6.86

1.08
2.18
3.53

.41

8.1
10.1
12.5
9.1

10.5

6.7
8.9

14.1

15.0
10.7
10.4
14.1

26.3
18.1
5.9

42.2
6.8
1.3

4.2
46.1

12.2
16.4
19.8
2.0

0.16
.20
.28
.23
.29

.15

.20

.30

.37

.29

.26

.24

.59
.43
.14

.95

.18

.03

.10
1.06

.17

.35

.58

.07

152
195
274
223
283

146
191

295

363
282
254
230

56B
420
139

922
174
32

101
1,028

165
336
560
68

0.89
1.15
1.56
1.32
1.66

.87
1.13

1.75

2.11
1.65
1.46
1.37

3.37
2.38

.83

5.31
1.09

.19

.60
5.99

.97
1.96
3.26'.40

8.3
6.1
6.1
6.6
9.0

B.A
6.7

5.6

6.2
6.1
6.4
5.S

4.5
5.0

1 0.8

4.3
11.3
17.4

14.7
3.8

6.0
4.7
4.8

12.6

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
NF = No applicable RSE row/column factor.
- = Not applicable.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. « Because of rounding, data may nof 

sum to totals. • See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, E, and F of the 1990 Residential Eneirgy 

Consumption Survey (for specific titles of forms, see Appendix E).
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Table 40. Total Fuel Oil and LPG Consumption and Expenditures 
for Water Heating in U.S. Households, 1990 (Continued)

Characteristics

RSE Column Factors:

Fuel OH

House 
holds 

(million)

0.7

Total Consumed

(quad 
rillion 
Btu)

NF

(billion 
gallons)

NF

Total 
Expenditures 

(billion dollars)

NF

Liquefied Petroleum Gas

House 
holds 

(million)

Total Consumed

(quad 
rillion 
Btu)

1.2 j NF

(billion 
gallons)

NF

Total 
Expenditures 

(billion dollars)

NF

RSE:
Row 

Factors

o

COz o o
(5
Z

I
QC 
LU

I

Liquefied Petroleum Gas 
Water-Heating

3.0 0.05 0.59 0.59

1990 Family Income
$20,000 to 534,999 .................
$35,000 to $49,999 .................
$50,000 or More ......................

Below Poverty Line
100 Percent .............................
125 Percent .............................

Eligible for Federal
Assistance3 ................................

Age of Householder
Less than 35 Years ................
35 to 44 Years .........................
45 to 59 Years.........................
60 Years and Over .................

Education of Householder
Less than 13 Years ................
13 to 16 Years .................. .......
17 Years or More ....................

Race of Householder
White .........................................
Black .........................................
Other .........................................

Householder of Hispanic
Descent

Yes ............................................
No ..............................................

Household Size
1 Person ...................................
2 Persons .................................
3 to 5 Persons .........................
6 or More Persons ..................

1.2
1.1
1.2

.6

.9

1.5

1.2
1.0
1.2
1.7

3.1
1.3
.7

4.4
.7

Q

.4
4.7

1.3
1.6
2.0

Q

0.03
.02
.03

.01

.02

.03

.03

.03

.03

.02

.06

.03

.02

.09

.01
Q

.01

.10

.02

.03

.05
Q

0.21
.16
.22

.09

.12

.21

.21

.21

.20

.18

.46

.22
.11

.68

.11
Q

.06

.74

.13

.24

.38
Q

0.22
.18
.24

.08

.11

.20

.21

.21

.21

.19

.47

.23

.12

.72

.10
Q

.06

.77

.12

.24

.41
Q

tf.W

.8

.5

.4

.6
1.1

1.4

.8

.8

.5
1.1

2.4
.8

Q

2.7
.3

Q

Q
3.1

.8

.9
1.3

.3

.02

.01

.01

.01
.02

.02

.02

.02

.01

.01

.04

.02
Q

.05

.01
Q

Q
.06

.01

.02

.03

.01

V.-JO

.17

.11

.10

.13

.20

.25

.17

.20

.12

.15

.44

.18
Q

.53

.07
Q

Q
.63

.08

.17

.31

.07

U.OCT

.17

.12

.09

.13

.20

.27

.17

.18

.13

.16

.45

.18
Q

.54

.07

.04

Q
.64

.09

.17

.30

.08

1 f.C'

17.5
21.8
23.3

23.4
17.5

13.9

15.0
19.3
21.3
15.2

12.4
16.3
35.7

12.1
32.1
33.3

19.8
10.8

21.2
12.7
15.7
23.8

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
3 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
NC = No cases in sample.
(*) == Data cannot be displayed due to rounding.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were sampled.
NF = No applicable RSE row/column factor.
-• = Not applicable.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data may 

not sum to totals. • See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, D, and G of the 1990 Residential 

Energy Consumption Survey (for specific titles of forms, see Appendix E).
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Table 44. Electricity Consumption and Expenditures for Appliances 
and Refrigerators, per U.S. Household, 1990 (Continued)

Characteristics

RSE Column Factors:

Electricity Used for Appliances

House 
hold* 
(mil 
lion)

1.6

Consumed

(mil- 
lion 
Btu)

NF

(kWh)

NF

Expend 
itures 

(dollars)

NF

Electricity Used for Refrigerators

House 
holds 
(mil 
lion)

1.6

Average 
Number

of
Refrig 
erators

0.5

Consumed

(mil 
lion 
Btu) (kWh)

NF

Expend 
itures 

(dollars)

NF

RSE
Row

Factors

Appliances Present 
in Household 
(more than one 
may apply)

Hot-Tub or Spa Heater........... ;1J 24.9 7,292 581 1.7 1.3 6.6 1,946 153 8.2
Well Pump................................ 14.3 19.8 5,813 469 14.3 1.3 5.6 1,649 132 3.2

Appliance Combinations
Dishwasher,
Clothes Washer, and
Clothes Dryer 

With ........................................ 28.3 21.1 6,179 496 28.3 1.2 6.3 1,849 148 2.5
Without................................... 16,6 6.6 1,925 175 16.5 1.0 3.9 1,144 105 3.0

Well Pump and
Separate Freezer 

With ........................................ 6A 22.6 6,620 527 8.4 1.3 5.6 1,646 129 4.1
Without................................... 55.6 11.4 3,341 296 55.5 1.1 4.9 1,443 129 1.5

Main Heating Fuel
Natural Gas.............................. ;51.7 14.6 4,282 372 51.6 1.2 5.4 1,585 139 1.9
Electricity.................___...... 21,5 14.7 4,319 310 21.5 1.1 5.5 1,606 119 3.1
Fuel Oil or Kerosene .............. li.5 15.5 4,533 431 11.5 1.2 4.8 1,393 136 3.7
Wood......................................... 3.9 19.7 5,761 425 3.9 1.2 5.1 1,487 109 5.6
LPG ................................^..,.™,.. . .,4.4 :-. 16.1 4,725 378 4.4 1.2 5.3 1,567 126 6.9
Other......................................... .3 15.9 4,663 391 .3 1.2 5.4 1,585 132 20.9

Number of Household 
Members

Less than 3 .............................. 53;9 11.4 3,337 278 53.8 1.1 5.0 1,480 126 1.4
3 to 4 ........................................ 29.7 19.0 5,559 464 29.7 1.2 5.7 1,657 140 1.7
5 to 6 ........................................ 9.0 22.4 6,569 555 9.0 1.2 5.9 1.71J 148 3.3
More than 6 ............................. 1.3 22.5 6,599 562 1.3 1.2 5.7 1,679 152 6.9

Number of Refrigerators
1 ................................................ 79.4 14.0 4,101 344 79.4 1.0 4.6 1,359 116 1.4
2 or More ................................. 14.4 20.6 6,046 497 14.4 2.0 9.1 2,680 222 2.5

TJ 
TO
r

O m
O 
Oz
V)c

1
Oz
m x"O
m
g H
33m

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
NF = No applicable RSE'row^cbluniH factor.
- = Not applicable. •: ; P ,s;
Notes: • To obtain the J$BEperoentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data may not 

sum to totals. * See "Glossary" for definition of terms used in this report
Source: Energy lrtfwn*?i|^AdnJp)^rati6n, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, and E of the 1990 Residential Energy 

Consumption Survey (for specific tides of forms, see Appendix E).
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Table 45. Natural Gas and LPG Consumption and Expenditures for 
Appliances, per U.S. Household, 1990 (Continued)

Characteristics

RSE Column Factors:

Natural Gas

House 
holds 

(million)

0.8

Natural Gas 
Appliances 
Paid by Household

Yes ............................................ 35.0
No.............................................. 4.9

Liquefied Petroleum Gas
Appliances
Paid by Household

Yes ............................................
No ..............................................

1990 Family Income
Less than $10,000 .................. 6.9
$10,000 to $19,999 ................. 8.3
$20,000 to $34,999................. 9.7
$35,000 to $49,999 ................. 7.1
$50,000 or More...................... 7.9

Below Poverty Line
100 Percent ............................. 5.8
125 Percent ............................. 7.8

Eligible for Federal
Assistance3 ................................ 12.2

Age of Householder
Less than 35 Years ................ 11.5
35 to 44 Years......................... 8.7
45 to 59 Years......................... 8.5
60 Years and Over................. 11.2

Education of Householder
Less than 13 Years ................ 22.7
13 to 16 Years......................... 12.7
17 Years or More .................... 4.6

Race of Householder
White......................................... 32.1
Black ......................................... 6.8
Other......................................... 1.0

Householder of Hispanic 
Descent

Yes............................................ 3.9
No ...........................................4 36.1

Household Size
1 Person .................................. 9.2
2 Persons ................................. 13.0
3 to 5 Persons......................... 15.9
6 or More Persons .................. 1.8

Consumed

(million 
Btu)

NF

8.5
5.9

(1000 
cubic 
feet)

6.8 
6.6
7.3
8.1

12.2

7.4 
7.4

7.5

7.9 
8.9 
9.2 
7.0

7.9 
8.1 
9.8

8.2 
8.0 
8.4

10.1 
7.9

4.8
7.7

10.0
12.3

NF

Expend 
itures 

(dollars)

NF

8.2 
5.7

6.6 
6.4 
7.0 
7.9

11.8

7.2 
7.1

7.3

7.7 
8.7 
9.0 
6.8

7.6 
7.8 
9.6

8.0 
7.7 
8.1

9.9 
7.7

4.6 
7.5 
9.7

11.9

Liquefied Petroleum Gas

House 
holds 

(million)

2.1

53
37

46
43
45
52
70

51
50

50

50
54
56
46

51
46
56

50
53
49

61
50

32
48
61
75

Consumed

(million 
Btu)

NF

5.7 
.3

1.8
1.5
1.4
.8
.6

1.6
2.1

2.8

1.4 
1.3 
1.3 
2.0

4.6
1.2

.2

5.2 
.6
.3

.2 
5.8

1.3
2.0
2.4

.4

5.6 
7.4

4.9 
5.9 
6.1 
5.1 
7.0

5.8 
5.7

5.8

6.0 
7.2 
5.1 
4.8

5.7 
6.0 
2.9

5.5 
7.4 
4.5

5.1
5.7

4.1
4.2 
7.4 
7.8

(gallons)

NF

61
81

53
64
67
56
77

64
63

64

66
79
56
52

62
66
31

60
81
50

56
62

45
46
81
85

Expend 
itures 

(dollars)

NF

80
100

73
77
87
84
90

82
81

89
95
79
67

81
84
49

79
97
69

95
80

61
58

106
106

RSE
Row

Factors

5.1 
7.1

7.2 
16.4

8.3
6.9
7.0
8.6

13.2

8.1 
7.1

6.9

6.3 
9.7 
8.9 
6.3

4.9
7.4 

19.1

5.0
10.3
25.9

23.5 
4.4

9.2
6.5
5.9

13.3

13•a
r~
>
Om
o o
tocs
TJ

o
2
m x•o 
m

33m

1 Climate zones are based on annual degree-days that are averaged over 30 years from 1951 to 1980.
2 Does not include all new construction for 1990.
3 Below 150 percent of poverty line or 60 percent of median State income.
Q = Data withheld either because the Relative Standard Error (RSE) was greater than 50 percent or fewer than 10 households were sampled.
NF = No applicable RSE row/column factor.
-- = Not applicable.
Notes: • To obtain the RSE percentage for any table cell, multiply the corresponding column and row factors. • Because of rounding, data may not 

sum to totals. • See "Glossary" for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, C, D, and F of the 1990 Residential Energy 

Consumption Survey (for specific titles of forms, see Appendix E).
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Data Components
Source of Data Used In 
1984 RECS Sample Design

Population estimates for counties and 
equivalent units

Metropolitan Statistical Area (MSA) 
definitions

Main space-heating fuel

1980 Census of Population

OMB definitions published June 27, 1983

1980 Census of Housing

Stratification of PSU's was based on the nine geographically defined Census divisions, metropolitan or 
nonmetropolitan definitions of PSU's, and to the extent feasible, dominant space-heating fuel and weather 
conditions. PSU's were grouped into 129 strata.

Some PSU's comprising all or part of large metropolitan areas were large enough in population to be a 
stratum by themselves. PSU's of this type are called Self-Representing (SR) because the sample from each 
PSU represents only that PSU. In other strata, one PSU was selected from among two or more PSU's in the 
stratum. Each of the PSU's selected from these strata is called Nonself-Representing (NSR) because each 
PSU also represents the nonselected PSU's in its stratum. The design included 129 strata, of which 32 were 
Self-Representing PSU's and 97 were Nonself-Representing. From this point on, PSU refers to the PSU's 
selected to be used in the RECS sample design.

The "secondary stage" Of sampling for the 1984-1990 RECS sample design consisted of a sequence of four 
sampling steps (Figure Al):

1. Minor Civil Divisions (MCD) such as cities, towns, and other Census units were selected from each RECS 
PSU. This step was used to stratify the SSU's into categories by the size and characteristic of the MCD 
in which the SSU is located. An average of 12 MCD's were selected in each RECS PSU. The MCD's 
were selected using probability proportionate to size sampling where population was used as a measure- 
of-size.

2. Secondary Sampling Units (SSU's), which are Census Tracts, Block Groups, and Enumeration Districts, 
were selected from each MCD that was selected in the first step. Usually only one SSU was selected, but 
in some cases multiple SSU's were selected. The SSU's were selected using probability proportionate 
to size sampling where population was used as a measure-of-size.

3. A single listing segment was selected from each SSU selected in step 2. Detailed field listings were 
created for the selected segments by field workers who visited the area and identified each housing unit 
by street address, apartment number, or other obvious features. The listing segments were selected using 
probability proportionate to size sampling where rough counts of the number of housing units were used 
as a measure-of-size.

4. A single penultimate cluster of 25 or fewer housing units was selected from each listing segment selected 
in step 3. The ultimate cluster to be contacted for interviews (averaging about five housing units for the 
1990 RECS) was selected from the penultimate cluster, and these housing units constitute the 
assignments given to interviewers.

Because of the four-step procedure, it is not clear what we should call the sampling units for each step. We 
could have called the MCD's the "First Step-Second-Stage Sampling Units," the SSU's the "Second Step- 
Second-Stage Sampling Units," the segments the "Third Step-Second-Stage Sampling Units," and the 
penultimate clusters the "Fourth Step-Second-Stage Sampling Units."
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An optimization criteria was used to determine the approximate number of penultimate clusters and the 
approximate number of strata for PSU's that should be used in the design. The actual number of strata for 
PSU's (129) reflected both the results of the optimization and the geographic constraints used in defining the 
strata (see above). The actual number of penultimate clusters (1,516) also reflected the optimization.

The number of penultimate clusters selected varied from PSU to PSU. For each SSU used in the design, only 
one listing segment was used and for each listing segment, only one penultimate cluster was used. Hence the 
number of SSU's used in the design equaled the number of listing segments used which in turn equaled the 
number of penultimate clusters used. If the cases where MCD's were selected more than once are ignored, 
then the number of MCD's equaled the number of penultimate clusters.

If a MCD exceeded a fixed size (the fixed size varied from PSU to PSU), then it was selected with certainty 
and there was a positive probability that the MCD could be selected more than once. This occurred frequently 
for large cities in metropolitan PSU's. The number of SSU's selected for a MCD equaled the number of times 
the MCD was selected.

If a SSU was judged to be small enough to economically list all housing units in the SSU, then the SSU was 
not divided into listing segments. In this case, there was only one listing segment for the SSU and it was 
selected with certainty. For SSU's divided into segments, one and only one segment was selected for listing.

If after listing, the selected listing segment contained too many housing units, a penultimate cluster (of 
approximately 25 housing units) was selected among the listed housing units in the segment. Otherwise, all 
housing units in the segment were in the penultimate cluster. The size of the penultimate clusters reflected 
the plan to use each penultimate cluster for two successive iterations of the RECS (using 10 out of the 25 
housing units in the cluster) before the cluster was replaced.

Longitudinal Sample Design

A plan for rotation of sample units, used in the 1982,1984, and 1987 RECS, was continued in 1990. The 
primary objective of this rotation plan (or longitudinal sample design) was to observe changes in a sample of 
the same housing units over the period between two RECS data-collection cycles. To accomplish this objective 
in an efficient way and to set the stage for continuity in the RECS series, systematic random procedures were 
used to divide the total set of 1,516 tracts and ED's into four subsamples, designated in Table Al as C, D, E, 
and F.

Table A1. Overview of Sample Operations for the 1982,1984,1987, and 1990 RECS
Rotation Group

C

D

E

F

1982 . I

R

R

S

N

1984

Sa

Na

R

R

1987

R

R
N*

Sa

1990

N

S

R

R

aRevised sample used for the first time for these rotation groups; new tracts/ED's were selected from PSU's. 
R = Housing units return from preceding survey.
S = Selected housing units from the same penultimate clusters that had been used in the preceding survey. 
N = Selected new listing segments from the same tracts/ED's used in preceding survey.
Source: Energy Information Administration, Office of Energy Markets and End Use, the 1982,1984,1987, and 1990 Residential 

Energy Consumption Surveys.
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Table A2. Interviews Completed by Stage In the 1990 RECS
Personal Interviews Attempted

First Second Third 
Unite Wave Wave Wave

Total Listed Units 6,757 1,847 1
Out of Scope Units

Business, Other 34 0
Not Habitable 37 0
Nonhouslng Unit 79 0
Subtotal Out of Scope 150 0

Housing Units 6,607 1,847 1
Ineligible Units 

Vacant 475 33
Seasonal Vacant 175 7

Subtotal Ineligible 650 40
Eligible Units (or yet to be contacted) 5,957 1,807 1
Not CompMed-Personal Interview

No One home 840 348
Eligible Respondent Not Home 44 16 
Refused 781 435
Illness 26 12
Language Barrier 37 8
Wrong Respondent or Unit 25 6 
Not Contacted" 79 348
Other 15 0

Status 
After Mail
Third Questionnaire Final 
Wave Sent Status

,173 6,757 1,081 6,757

0 34 - 34
0 37 - 37
0 79 - 79
0 150 - 150

,173 6,607 1,081 6,607

8 516 - 516
0 182-182
8 698 698

,165 5,909 1,081 5,909

58 224 224
5 15 - 15 

57 a717 - 717
2 18 - 18
1 19-19
1 12 - 12 

957 61 - 61
0 15 - 15

Subtotal Not Completed ^ t Q81 _ ^ 
(Personal Interview)

Not Compieted-Mail Questionnaire
Unusable Address
Postal Return - -
Returned Blank - -
Returned Unusable
Not Returned - -
Other Not Mailed

Subtotal Not Completed 
(Mailed Questionnaires)

Total Interviews Completed 4,110 634

- - 21 21
62 62
23 23
66

641 641
- 61 61

814 814

84 4,828 267 5,095

*A household that refused an interview during any one of the three waves was classified as a 'refusal" for the final status even 
though no one was at home in the second or third wave. 

Includes households that moved after initial contact,
- Data not applicable.
Source: Energy information Administration, Office of Energy Markets and End Use, Forms EIA-457, A and B of the 1990 Residential 

Energy Consumption Survey (RECS). RECS Public Use Data Files and unreleased data.

for this study due to a current vacancy or seasonal occupancy (the units were not the primary residence for 
the occupants). Personal interviews were conducted at 4,828 of the 5,909 eligible units, for a response rate 
of 81.7 percent. A shortened version of the household questionnaire (Form EIA-457B, "Household Mail
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feedback was provided to the interviewer on this practice interview and on the next one to five interviews 
completed by the interviewer.

The interviewers kept their video cassettes for review during the survey. In addition, there was a written, 
132-page manual, Instructions for Interviewers, 1990 Residential Energy Consumption Survey.

Interviewers were paid on an hourly basis for their work on RECS, which included time for home study, review 
of completed interviews, actual interviewing time, and travel to and from sampled housing units. Interviewers 
were also reimbursed at standard mileage rates for use of personal vehicles and other travel expenses. 
Interviewers working in locations believed to present a hazard to their safety were compensated for the use 
of an escort. Interviewers conducted an average of 17 interviews. Twenty-six interviewers each completed 
fewer than six interviews; the average for this group of 26 interviewers was 3 completed interviews. Seven 
interviewers completed 50 or more interviews; the average for this group of interviewers was 66 completed 
interviews. Twenty percent of the personal interviews were verified by telephone or mail to ensure that 
interviews were conducted as intended.

Rental-Agent Survey

The Rental-Agent Survey is an adjunct to the Household Survey to verify information from household 
respondents in rental units on fuels and main space-heating equipment used. Telephone interviews were 
carried out using Form EIA-457C, "Rental Agent Questionnaire," with rental agents and landlords of RECS 
households living in multifamily dwellings whose occupants did not directly pay to utility companies or energy 
suppliers for one or more household fuels.

The interviews with rental agents or their representatives were conducted in the spring of 1991. Altogether, 
281 rental agents were interviewed. These interviews covered 550 households in 513 buildings. The 550 
households were 85.1 percent of the total of 646 households living in multiunit buildings who had one or more 
fuels included in their rent.

Comparisons were made between rental agents' and household respondents' reports on main space-heating 
fuel, main space-heating equipment, supplemental heating fuel, water-heating fuel, and air-conditioning fuel. 
Each discrepancy was individually examined. Changes were made in the household record whenever it was 
judged that the rental agent was more knowledgeable than the household respondent on specific fuels and/or 
equipment.

The rental agent was deemed the more knowledgeable person about landlord payments for the fuel; the use 
of the fuel as the main space-heating, water-heating, or air-conditioning fuel; and the main space-heating 
equipment. The respondent was generally considered the more knowledgeable person for the definition of 
supplemental heating fuel, as the supplemental heating fuel was more likely to be under the household's 
control, even in multifamily dwellings.

Minimizing Nonresponse

In an effort to minimize nonresponse and, therefore, maximize the validity of the survey data, a multiwave, 
multicontact approach was employed. Before the initial contacts, a letter was sent to each household with a 
street address. The letter from the Director of the Office of Energy Markets and End Use, briefly described 
the purposes and stressed the importance of the survey. Beginning in September 1990, interviewers made up 
to seven or more callbacks at different times of the day, throughout the week, in an effort to minimize the 
number of uncontacted households. The interviewers also queried neighbors regarding the most opportune 
times to contact the prospective respondent. By the end of the first wave, 150 addresses were found to be
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Table A3. Response Rates In the 1990 RECS by Region, Urban Status, Type of Structure, and 
Rotation Groups
(Percentage of Eligible Housing Units)

Housing Characteristic

Response Rates8

Personal 
Interviews

Mail 
Questionnaires

Total 
Responses

Personal 
Interview 

Nonresponse Rates

Refusals
Unable to 
Contact

Total 81.7 4.5 86.2 12.1 6.2

Census Region
Northeast

Midwest

South

West

Urban Status
Urban (Central City)

Suburban

Rural

Structure Type
Single-Family or Mobile Home

Buildings with Two to Four 
Units

Buildings with Five or More 
Units

Sample Rotation Group
Returning Rotation Group

New Rotation Group

77.5

83.1

84.9

80.4

79.0

80.6

87.2

82.3

83.2

77.4

79.4

84.0

5.9

4.3

3.1

5.1

4.9

5.2

2.8

4.4

3.5

6.0

4.5

4.5

83.4

87.4

88.0

85.6

83.8

85.9

89.9

86.7

86.7

83.4

83.9

88.5

13.8

11.8

10.3

13.0

12.3

13.7

9.3

12.8

8.0

11.7

13.9

10.4

8.7

5.1

4.8

6.6

8.7

5.7

3.5

4.9

8.8

10.9

6.7

5.6

aAs a percent of the total eligible number of housing units. 
Note: Because of rounding, data may not sum to totals.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457, A and B of the 1990 

Residential Energy Consumption Survey (RECS). RECS Public Use Data Files and unreleased data.

Overall response rates are approximately 5 percent higher for new rotation groups (households not contacted 
for an earlier RECS) than for returning rotation groups. Conversely, refusal rates are approximately 4 percent 
higher for the returning rotation groups that had been contacted in an earlier RECS or in the companion 
survey, the Residential Transportation Energy Consumption Survey (RTECS). These findings replicate results 
for earlier RECS.

Data Editing

Completed interviews were mailed by the interviewers to the survey contractor headquarters. The first step 
in the review process was to verify the accuracy of the basic identifying information. Next, the questionnaires 
were manually reviewed to ensure completeness and the logical consistency of selected patterns of responses 
and to prepare the questionnaires for translation into machine-readable form. Keypunching of the data was 
100 percent verified. Finally, the data were machine edited to further ensure completeness, logical consistency, 
and the legitimacy of coded values.
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• The mailing of survey materials to the person named as contact person.

• A followup-telephone contact a few days later to answer questions or discuss survey procedures as 
,... .necessary. • ..... ..-,,- -.,,,. .... : •. . -

• Completed forms or copies of records returned by mail. 

, • A letter from the survey contractor thanking the company for its effort.

Table M. Companies In the Energy Supplier Survey and Number of Households Supplied
• . ,. • '.• • • • . ' ' "•';.'''•'.•'

Energy Supplier
Number of 

Companies"
Number of Household* 

with Companies Identified

Electricity

Natural Gas

Fuel Oil or Kerosene1*

LPQ

255

140

365

194

4,506

2,619

542

373

"The total number of companies in the survey was 892 - 42 supplied both electricity and natural gas; 3 supplied natural gas and 
LPQ, and 17 supplied fuel oil or kerosene and U>G. .

Households were asked for names of their "fuel-oil or kerosene" suppliers. Since most companies who have supplier records 
furnish both types and often supply both types of fuel to the same household, these companies are reported together. If a respondent 
reported only 'cash and carry" purchases of a bulk fuel (fuel oil, LPQ, or kerosene), they were riot asked to furnish the name of the 
supplier.

Source: Energy Information Administration, Office of Energy Markets and End Use.Energy End Use Division, Forms EIA-457, A-Q 
of the 1990 Residential Energy Consumption Survey (RECS)r REGS Public Use Data Files.

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

Procedures for fuel oil or kerosene and LPG suppliers were the same as for electric and natural gas suppliers 
up through and including the mailing of survey materials to the company person named as the contact. These 
suppliers, however, most often had only brie ortwo households for which information was to be supplied, and 
data collection was generally completed by telephone. A pretest of the procedure conducted earlier had 
indicated a somewhat greater likelihood1 that suppliers would respond by telephone than as a result of a 
request to complete and return the forms by mail.43

After the supplier returned the information, additional contact with the suppliers and the households was 
sometimes required to identify the correct record in the company files.

Data-Collection Dates

The first set of advance letters was mailed to the energy suppliers in January 1991. The cutoff date for receipt 
of usable information was July 31,1991.

43rhe test is described in RECS: Consumption and Expenditures - April 1980 Through March 1981, Part 1: National Data, 
DOE/EIA-0321/1 (Washington, DC, September 1982), Appendix A, "How the Survey Was Conducted." Suppliers that chose to return 
the forms by mail, however, were not discouraged from doing so.
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The public use data are released to the public through the National Technical Information Service (NTIS) and 
the Government Printing Office (GPO). (See Appendix G for information on how to order this data file from 
NTIS and the GPO.) The file is available both on magnetic tape for use with a main frame computer and on 
floppy diskettes for use with personal computers.

Special Data Collection for the Administration for Children and Families
The EIA collects supplemental data during the RECS interview for the Administration for Children and 
Families (ACF) for their use in program administration of the Low-Income Home Energy Assistance Program 
(LIHEAP). In the 1990 RECS, most of this information was in Section L of the Household Questionnaire 
(Form EIA-457A). Unlike past surveys, the ACF did not fund an "oversampling" of low-income households 
for the 1990 RECS.

In Section L of the Household Questionnaire, respondents with annual incomes under $35,000 were asked a 
series of questions about the receipt of home energy assistance and lack of heat during October 1989 through 
September 1990. The data were updated for the period from October 1990 to July 1991, through a telephone 
survey in August 1991. An annual report to Congress is produced by the LIHEAP. See "Assistance for 
Heating in Winter," in the Glossary for more information about the LIHEAP report.

Energy Information Administration/Household Energy Consumption and Expenditures 1990 
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Nonsampling Error

Nonsampling errors can occur for the following reasons:

• Differences between the target population (residential sector) and the population from which the 
sample is selected (occupied primary residential housing units)

• Interviewer errors, respondent misunderstandings, questionnaire design errors, and data processing 
errors

• Systematic nonresponse for certain segments of the population (unit nonresponse)

• Nonresponse on certain questions from the questionnaire for some respondents (item nonresponse).

The segments, "Completeness of Data" and "Quality of Specific Data Items," describe some of the sources of 
nonsampling error and how the survey is designed and conducted to minimize such errors. "Completeness of 
Data," describes the nonsampling errors that occur for the first reason in the list above.

"Quality of Specific Data Items," reviews some of the nonsampling errors that occur for the second, third, and 
fourth reasons in the list above. These errors would be expected to occur even if the survey attempted to 
contact the occupants of every occupied housing unit in the country. (For example, the results of the 
Decennial Census conducted by the Bureau of the Census are subject to these nonsampling errors.)

Completeness of Data: Noncovered Housing Units

Data are not collected for the following two types of housing units:

• Vacant housing units. These units may use energy for minimal heating for protection from the 
weather and minimal lighting for security. The American Housing Survey (AHS) conducted by the 
Bureau of the Census estimated that there were 6.4 million vacant, year-round housing units (that 
were not held for "occasional" use) in 1989. Some vacant apartment units may be included in some 
statistics-a vacant upstairs or basement apartment for example. This space would be in the space 
measurements and in the energy consumption.

• Seasons/ units or second homes for the owner's use. The AHS estimates there were 2.7 million 
year-round homes held for "occasional" use and 2.9 million "seasonal" units in 1989.

These two types of units are not included in the RECS survey primarily because of the difficulty in acquiring 
data and limitations in the availability of funds for the RECS. The RECS data are collected by interviewing 
an occupant of the housing unit. By definition, a vacant housing unit is not occupied at the time RECS field 
workers attempt to interview the occupants of the unit. Hence, for vacant units, someone other than the 
occupants would need to be contacted. For many vacant units, this would add substantially to the cost of 
acquiring data for the unit. By definition, second homes are housing units that are not the primary residence 
of the occupants. Hence, for many second homes, the occupants may be living somewhere else at the time 
the interviewers are in the neighborhood of these second homes. As a result, contacting and interviewing the 
occupants of second homes may be costly and difficult.

Some effects of these omissions are an underestimation of the total number of residential housing units, the 
number of units in subcategories, and the amount of energy consumed in the residential sector.

146 Energy Information Administration/Household Energy Consumption and Expenditures 1990
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Poverty

The United States Bureau of the Census provides a threshold of poverty, which is based on family income and 
the number of household members (Table B2). Households with incomes below the poverty threshold are 
defined as "Below 100 Percent of Poverty." Households with income below 125 percent of the poverty 
threshold are defined as "Below 125 Percent of Poverty." Because the RECS income data were collected using 
categories of income, an exact match of Census thresholds could not be made. Table B2 provides a crosswalk 
between the Census thresholds and the RECS income categories. An additional source of error in the 
determination of poverty status is the nonsampling error in the reported family income.

Table B2. Definition of Poverty In the U.S. as Used In the 1990 RECS
(Dollars)

Number of Persons 
per Family

Below 100 Percent of Poverty

1990 RECS 
Income Range 

Less Than"
Census 

Threshold"

Below 125 Percent of Poverty

1990 RECS 
Income Range 

Less Than*
125 Percent 
Threshold"

1 and respondent is 64 or Younger

1 and respondent is 65 or Older

2 and householder is 64 or Younger

2 and householder is 65 or Older

3

4

5

6

7

8

9 or More

7,500

6,000

9,000

7,500

10,000

14,000

15,000

17,500

20,000

22,500

27,500

6,800

6,268

8,794

7,905

10,419

13,359

15,792

17,839

20,241

22,582

26,848

9,000

7,500

11,000

10,000

12,500

17,500

20,000

22,500

25,000

27,500

32,500

8,500

7,835

10,992

9,881

13,024

16,699

19,740

22,299

25,301

28,228

33,560

income category that contained the Census threshold was taken as the upper limit in defining poverty when the Census 
threshold was equal to or above the midpoint of the Income category. For example, since the threshold of $6,268 was not above 
the midpoint of the category $6,000 to $7,499, the next lower income category was used. 

Data from Census Bureau (see Source).
Sources: • Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A and B of the 1990 

Residential Energy Consumption Survey (RECS); RECS Public Use Data Files; • U.S. Bureau of the Census, Poverty in the United 
States (Current Population Reports, Series P-SO, Number 175, 1990), Table A2, p. 195.

Indoor Temperatures

The questionnaire asked respondents for indoor temperatures during sleeping hours and during the day when 
the home was occupied and unoccupied. The questionnaire did not ask for temperatures on a specific day, 
the implication was that typical temperatures during the winter were being requested. The self-reported 
temperatures, especially for some respondents, are impressions of typical temperatures and may not represent 
actual temperatures, or the averages of actual temperatures in the home. Studies do show that quite often 
self-reported temperature settings were significantly lower than observed settings/5

""For further discussion on setback behavior see Paul D. Luyben, "Prompting Thermostat Setting Behavior "Environment and Behavior, 
Vol. 14, No. 1, (January 1982), pp. 113-128.
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especially true if one thermostat controls both systems. In the 1990 RECS, an estimated 1.3 million 
households initially reported that they had gas air conditioners; but after checking back with the respondents, 
checking with the rental agents, or looking for a pattern in the natural gas utility bills that indicates increased 
usage during periods of demand for air conditioning, the estimated number of households that use gas air 
conditioners was reduced to 0.4 million. This estimate may still be too high.

Air-Conditioner Nameplate Data Collection

Short of measuring the actual efficiency of major home appliances, the only means of getting a measure of the 
rated efficiency of the equipment is from nameplate information affixed to the equipment. In 1990, an attempt 
was made for the first time, to collect central air-conditioner nameplate data. Interviewers recorded data on 
the make and model from the air-conditioning unit's nameplate. These units were located outside and were 
thus accessible to the interviewers. Following are the results of that effort.

In the 1990 RECS, 1,820 (35.7 percent) of the responding housing units had central air conditioning (CAC). 
Collection of nameplate data was not attempted for multiunit dwellings or for the households responding to 
the mail questionnaire (483 units). Nameplate data were obtained for the remaining 73.5 percent of the 
centrally air-conditioned, single-family households. An attempt was then made to match the reported 
nameplate data with information in the Air-Conditioning and Refrigeration Institute Directory to assign a 
Seasonal Energy Efficiency Ratio (SEER) rating. The SEER is a measure of the cooling output divided by 
the power consumption; a SEER was assigned to a total of 331 units. For the remaining units, there were 
several reasons why SEER's could not be obtained: (1) the air-conditioner nameplate data obtained was 
incomplete (597 cases); (2) a match could not be found for the air-conditioning nameplate data reported (283 
cases); and (3) SEER's were not available for air-conditioning units manufactured before 1980 (126 cases).

Results of attempts to assign SEER's for single-family housing units or mobile homes with central air 
conditioning or heat pumps are summarized in Table B4.

Table B4. SEER Collection Results from the 1990 RECS
SEER Code

Valid SEER Located
No Match On Make
No Model Year
No Match On Model
No SEER Available

Total Obtained
Mail Questionnaire
MuKrfamily Unit

Total Not Obtained

Total CAC Unite

| Frequency

331
574
23

283
126

1,337

99
384
483

1,820

Percent

18.2
31.5

1.3
15.5
6.9

73.5

5.4
21.1
26.5

| Cumulative Percent

18.2
49.7
51.0
66.5
73.5

-

78.9
100.0

-

100.0

- = Data not calculated.
Source: Energy Information Administration, Office of Energy Markets and End Use, Form EIA-457 A of the 1990 Residential Energy 

Consumption Survey (RECS). RECS Public Use Data Files.

There are two ways of computing the response rate and assessing the success of this effort. The first is to note 
that SEER's for 331 of the total 1,820 cases that had central air conditioning were obtained. Thus, a response 
rate of 18.2 percent was achieved. The second is to take into account that no attempt was made to collect air- 
conditioner nameplate data from the 483 multifamily dwellings and mail-in questionnaire housing units with 
central air conditioning. Thus, SEER's for 331 of 1,337 possible cases were obtained, achieving a response 
rate of 25 percent.

The mean value of the 331 SEER's obtained was 8.74; the median was 8.70; and, the mode was 9.00. Table 
B5 illustrates the distribution of the 331 SEER's.

150 Energy Information Administration/Household Energy Consumption and Expenditures 1990
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Humidity

In the 1990 RECS, for the first time, a measure of relative humidity for the average of the months of June, 
July, and August was attached to each RECS household. The data were estimated from the average of the 
morning and afternoon relative humidity for each of the months. As an example, Birmingham, Alabama had 
86 and 56 as measures of average relative humidity for the morning and afternoon, respectively, in June 1990. 
The average relative humidity for June would be 71, averaging morning and afternoon together. In the same 
manner the average relative humidity was calculated for July and August, yielding 74 and 75, respectively. 
Averaging over June, July, and August gives for the average relative humidity, 73. This would be attached to 
a RECS household if Birmingham was the closest city to the RECS household.

The measurements of average relative humidity did not come from the nearest NOAA weather station as did 
the measurement of the degree-days. The data were obtained from Using Comparative Climatic Data for the 
United States Througti 1990, published by NOAA In this publication, only measurements of relative humidity 
were available for major weather stations and not the weather station nearest the RECS household.

Number of Residential Buildings

The number of residential buildings was estimated by dividing the household weight by the number of housing 
units in the building (Table B6). Single-family and mobile homes were assumed to have one housing unit per 
building. A building was defined as a housing unit separated from another housing unit by walls that went 
from the basement to the roof, such that one household did not live over another. By this definition, single- 
family attached housing units were considered individual buildings. RECS does not collect information on 
the number of single-family attached housing units that are connected together to form what might be 
considered a building under a different definition. Therefore, the number of households in single-family 
attached housing units is the same as the number of single-family attached buildings.

Table B6. Relationship Between Number of U.S. Households and Number of Residential Buildings, 
1990

Type of 
Housing Unit

Single-Family

Detached

Attached

Mobile Home

Murttfamily

2 to 4 units

5 or More Units

Total Households 
(million)

64.4

56.4

6.0

5.2

24.4

10.0

14.4

Total Residential Buildings 
(million)

64.4

58.4

6.0

5.2

4.6

3.6

1-0

Number of Housing Units 
per Building

1.0.

1.0

1.0

1.0

5.3

"2.8

b14.4

Constant factor applied at the Census region level (Table B7).
bEach household record contained the number of housing units in the building and this number was used as the divisor. 
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, and C of the 1990 

Residential Energy Consumption Survey (RECS). Table 18 and RECS Public Use Data Files.

For buildings with two to four housing units, a constant divisor was used in each Census region (Table B7). 
RECS does not distinguish between two-, three-, and four-unit buildings. For buildings with five or more 
units, the division was carried out at the individual record level, since RECS collects data on the number of 
units in buildings with five or more units.
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The failure to list all housing units in the field-listing task is a common problem in surveys of this type. The 
result is an undercount of housing units in the sample area and, hence, an underestimate of the number of 
households in the universe. The undercount in the 1990 RECS was in the range of 8 to 10 percent. This 
problem is treated in two ways in the RECS. One treatment occurs during the interviewing process. The 
second treatment occurs in the estimation process. During the interviewing stage, unlisted housing units or 
households are discovered by querying the household where interviews are conducted to determine if other 
households are present in the unit. In addition, the interviewer is instructed to conduct an interview at all 
housing units contained in the geographical area between the interviewed household and the next listed 
address. This method reduces the number of missed households, but does not completely eliminate the 
noncoverage problem.

The noncoverage problem is also treated by using ratio estimation to adjust selected estimates of household 
counts to official population values. Ratio adjustment took place in four stages for the 1990 RECS.

First Stage

The first-stage adjustment was computed from Census information for PSU's in NSR strata only. The purpose 
of this adjustment was to reduce the contribution of the variance arising from the sampling of PSU's. A 
separate factor was created for each of 20 cells (four Census regions classified by five space-heating fuel 
categories). The factors varied from 1.2020 for LPG in the South to 0.8947 for LPG in the Midwest. These 
factors were the same for the 1984, 1987, and 1990 RECS. The implementation of this factor reduced 
somewhat the amount of variance caused by the sampling of PSU's. The first-stage adjustment for Cell "c" 
is given by:

R1C =NC/MC

Where Nc is the total number of households (1980 Census population) in Cell c for all PSU's in RECS NSR 
strata (including those PSU's not selected for RECS). Me is an estimate of Nc obtained from the 1980 Census 
data for the NSR PSU's that were selected for the 1990 RECS. In particular, Mc is given by the sum (over 
all NSR PSU's selected for RECS) of the product of the PSU sampling weight and the number of households 
in Cell c (1980 Census population) for the selected PSU's.

For all observations in NSR PSU's, the households' weights (adjusted for nonresponse) were multiplied by 
Ru where c is the cell in which the observation falls.

Second Stage

The second-stage factor adjusted the weights (after the nonresponse adjustment and the first-stage adjustment) 
from the survey so that the sum of the weights in the 12 categories shown in Table B8 will equal the CPS 
estimates for the population in the 12 categories. The second-stage adjustment for Category k is given by:

(2)

Where Hk is the CPS estimate of the number of households in Category k, and Gk is the sum of the RECS 
households' weights before the second-stage ratio adjustment (after nonresponse adjustment and the first-stage 
adjustment) over all households in Category k. Hk is based on a linear extrapolation of values for each of the 
12 cells, using CPS estimates for March 1990 and March 1991 to develop November 1990 estimates.

For all observations in Category k, the households' weights (adjusted for nonresponse and the first-stage 
adjustment) were multiplied by Ra. This second-stage factor reduced both the between-PSU variance and the 
within-PSU variance.
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Table B9. Imputation Methods Used for the 1990 RECS

Imputation Method

Questionnaire Items Subject to Imputation

Number Percent

Not Imputed 139 32

Imputed 290 68
Hot-Deck 179 42

Random 54 13

Deductive 34 8

Allocation 23 5

Total Hems*__________________________429________________ 100_________

'"There are an additional 74 questionnaire Items for which missing values, if any, were determined by explicit editing rules in the 
initial stages of questionnaire editing.

Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A-G of the 1990 Residential 
Energy Consumption Survey (RECS). RECS Public Use Data Files.

Less frequently used imputation methods included random selection from the known values of a variable and 
deductive and allocation procedures.

The random selection procedure was used primarily to impute for continuous numerical values and missing 
numbers that were conditional on other numbers (e.g., number of storm windows is conditional on total 
number of windows).

Deductive procedures were used primarily for missing information on fuels used for specific purposes and 
methods of payment for fuel uses. The amount of missing data on these items was generally quite small; other 
available information in the questionnaire, or from related data sources (utility bills and rental agent survey), 
provided reasonably conclusive assignments for the missing data.

Allocation procedures involved the use of explicit rules to assign values in place of missing information on 
relationship to householder, and age and sex of persons in household, based on the configuration of known 
information on these variables for other household members.

Table BIO lists the items most frequently imputed in the 1990 RECS. The amount of item imputations for 
the 267 households receiving mailed questionnaires was considerable since the mailed questionnaire contained 
only a small subset of questions from the household interview. For the mailed questionnaire, a modified 
hot-deck imputation method was used. A hot-deck matrix was created for both mailed-questionnaire and 
personal-interview households using Census region, type of housing unit structure, space-heating fuel, 
hot-water fuel, and presence and type of air conditioning. Whenever possible, a donor personal-interview 
household was chosen for each mailed-questionnaire household from the same cell of the hot-deck matrix. 
For 99 percent of the mailed questionnaires, donors matched on all hot-deck variables.

Because each cell of the matrix usually contained several possible donors, a donor was chosen from the cell 
on the basis of how closely it matched the mailed-questionnaire household on a number of additional variables. 
These variables were: income, number of household members, number of household vehicles, age of 
householder, tenure, number of rooms, model year of newest vehicle, and household structure (married couple, 
other). Except for information on household vehicles, which was taken directly from the mailed questionnaire,
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diagram of the floor plan which areas were heated and unheated and recorded the dimensions of the heated 
areas and the unheated areas. This finer breakdown into heated and unheated areas more closely measures 
the floorspace of the housing unit that places the demand on the heating system and, therefore, is the figure 
that may prove to be more useful in analyzing residential energy consumption. All measurements were 
rounded to the nearest foot by the interviewer or in the editing process. Interviewers were given an option 
of measuring the home from the inside, taking into account the thickness of inside walls, or from the outside.

Interviewers attempted to measure the size of all 4,828 housing units where personal interviews were 
conducted. In 4,674 cases, usable measurements were acquired or were available from data collected during 
the 1990 RECS. In 154 cases, the measurements either were not usable or were not made. Although most 
cases contained the basic information, some imputations were required to produce a final set of 3-square 
footage amounts for each housing unit:

HOME AREA = total square footage of floorspace enclosed from the weather

HEATED = total square footage of heated floorspace

UNHEATED = HOME AREA - HEATED = total square footage of unheated floorspace.

Various pieces of information were missing and were imputed (Table Bll). The imputations required 
standardizing all measurements to outside measurements when the measurement was made from inside the 
home, characterizing a measurement as inside or outside when this was unknown, apportioning the total space 
between heated and unheated when this proportion was unknown or partially known, and estimating the total 
square footage when the measurements were not made or not usable.

Table B11. Completeness of Data on Square Footage of Housing Units in the 1990 RECS

Amount of Information Collected
Number of 
Households Percent

Complete Set of Dimensions 3,642 75

Outside Measurement of Home 2,515 52

Inside Measurements of Home 1,127 23

Some Data Missing 1,032 21

Information available on heated and unheated areas. Unknown whether dimensions _„ ,„ 
are for inside or outside of home.

Total floorspace known but information on heated and unheated areas is missing. .- 
Also may be unknown whether dimensions are for inside or outside of home.

Basement dimensions missing. 78 2

Information available for all floors except basement Basement total floorspace „ 
known, but information on heated and unheated areas for basement is missing.

Information on heated and unheated area were taken from the 1987 RECS data. 76 2 

No Usable Measurements 154 3 

Total_________.__________________________________________4,828________100

Notes: • The floorspace for the 267 households responding by mail was imputed through a hot-deck procedure. • These mail 
questionnaires are not included In this table. • Components may not sum to totals due to independent rounding.

Source: Energy Information Administration, Office of Energy Markets and End Use, Forms ElA-457 A-G of the 1990 Residential 
Energy Consumption Survey (RECS). RECS Public Use Data Files.
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For the 78 cases with missing basement dimensions, the basement floorspace was imputed by using a simple 
regression based on the floorspace of the first floor. The heated and unheated areas were determined or 
imputed and then added to known totals for the remaining floors. In 15 of these 78 cases, the measurements 
for the remaining floors were known to be inside measurements and scale factors were used to increase the 
floorspace estimates.

There were 69 cases in which the ratio of heated to unheated space for the basement was unknown. This ratio 
was imputed by using an appropriate empirical distribution of heated to unheated ratios. Three such 
distributions were used: one for single-family homes with basements only; one for homes with a basement plus 
crawl space and/or slab; and one for basements of homes in buildings with two to four units. In 10 of these 
69 cases, the measurements were known to be inside measurements and scale factors were used to increase 
the floorspace estimates.

Treatment of Housing Units with No Usable Measurements

A regression equation was used for the 154 cases with no usable data. After HOME AREA had been imputed 
by using the regression equation, the ratio of heated to unheated space was imputed using the same procedures 
described above for housing units for which that ratio was missing.

The prediction equations for outside dimensions were used in the imputations because regression equations 
based on cases with inside measurements did not yield fits that were substantially better. This procedure 
eliminated the need to scale up these estimates to outside dimensions.

Annual Consumption and Expenditures

The consumption and expenditure data that were obtained from the suppliers did not list the annual amounts. 
Instead, the supplier provided the monthly billing records for the 14-month period from December 1989 
through January 1991 (when available). These records listed the amount purchased, the cost of the purchase, 
and the date of purchase. For natural gas and electricity, the amount purchased was usually equivalent to the 
amount consumed. The major exception occurred when the supplier had estimated the bill for the billing 
period. For fuel oil, kerosene, and LPG, the fuel purchased in 1990 may be consumed in 1991 instead of 1990. 
Conversely, the fuel consumed in 1990 may have been purchased in 1989. The procedures that were used to 
calculate the annual consumption and expenditure amounts for electricity and natural gas were designed to 
avoid estimated bills when possible. The annual consumption and expenditure amounts for fuel oil, kerosene, 
and LPG reflected the amounts purchased. No attempt was made to distinguish between the amount 
purchased and the amount consumed for fuel oil, kerosene, and LPG.

Nonresponse Statistics

The proportion of households that did not sign authorization forms for suppliers to release billing data was 
in the range of 1 to 6 percent for the five fuels. Overall the proportion was 5 percent. Most households that 
signed authorization forms did so at the time of the personal interview or at the time of completing the mailed 
questionnaire. To maximize the number of households with records, however, a followup request was mailed 
to those who did not sign a form at the time of the personal interview. About 23 percent of this group 
returned signed forms in response to the mail request and, therefore, were included in the energy supplier 
survey.

Factors affecting nonresponse are somewhat different for fuel oil, kerosene, and LPG than they are for 
electricity and natural gas (Table B12). The most frequent reasons for nonresponse for households using fuel 
oil, kerosene, or LPG were that the company was unknown or not contacted and that the dealer could not
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Households lacking consumption records because they do not pay fuel bills directly to fuel suppliers occur 
most frequently among users of natural gas and fuel oil (see Table B12). These households represent 14.2 
percent of the users of natural gas and 18.9 percent of the users of fuel oil.

Imputations

Not all the fuel records that were collected in the energy supplier survey could be used. For example, some 
records covered too few months and other records were incomplete (Table B12). The problem of nonusable 
records is small for the metered fuels (electricity and natural gas) since the partial-year records of electricity 
and natural gas were considered usable. For fuel oil, kerosene, and LPG, the problem of nonusable records 
was more serious, since 9.6 percent of fuel oil, 2.5 percent of kerosene, and 8.9 percent of LPG records were 
nonusable. Partial-year records for these fuels were not acceptable.4*

A variety of information from household respondents as well as from suppliers was reviewed and used as a 
basis for declaring a fuel oil, kerosene, or LPG record complete or incomplete. Questionnaire information 
from respondents include the number of suppliers and an estimate of the annual number of deliveries. 
Suppliers provided dates of onset and termination of service to the household.

Consumption

Households with nonusable records, as described earlier, and households with no records had their annual 
energy consumption imputed using nonlinear regression techniques. The equations were developed using 
RECS sample households that had approximately a full year of acceptable data. Separate regression equations 
were developed for the five fuels: electricity, natural gas, fuel oil, kerosene, and LPG. These equations are 
described in Appendix D, "End-Use Estimation Methodology."

The strategy for imputing consumption varied across fuels for two reasons. First, fuels differ in the number 
of ways they can be used. Electricity, for example, is used for a large number of appliances, water heating, 
space heating, and space cooling. Kerosene, on the other hand, is used almost exclusively for space heating. 
As a result, the equation for electricity includes a larger number of terms to represent all of the possible end 
uses. Second, the number of sample cases also influenced the analysis strategy. For the electric and natural 
gas equations, there were a large number of sample cases, allowing for the inclusion of a greater number of 
factors. For example, the electricity equations included a variable for the price of electricity.

A final adjustment was made to all imputed fuel quantities. To maintain the variance structure of the 
unimputed fuel-consumption data, an error term was added to the predicted fuel consumption rather than 
imputing a single value for all households with equivalent values for all independent variables in the regression 
equation. This allowed estimates for sampling error to be calculated without separating imputed from 
unimputed data.

Expenditures

Missing energy expenditures data were imputed by applying a cost factor to the imputed consumption. The 
cost factor for electricity and natural gas was derived from the energy consumption records of households in 
the same neighborhood or geographic area as the household that had missing data. The cost factor for fuel 
oil and kerosene and LPG was based on regression fits for cost versus quantity for all fuel users.

*The number of households with partial-year records, as a proportion of total households using the fuel, is 9.3 percent for electricity 
and 8.5 percent for natural gas.
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• Forty-four of the "super" strata consisted of two nonself-representing Primary Sampling Units (PSU's) 
belonging to the same Census divisions, with the observations from one PSU constituting one set in the 
pair and the observations from the other PSU constituting the other set.

'/ • •
• Thirty-two of the "super" strata consisted of single, large metropolitan areas that came into the sample 

with certainty. The pairs for these "super" strata were formed by dividing the Secondary Sampling Units 
(SSU) selected for the PSU's into two groups. The observations in one of the groups of SSU's constitute 
one set in the pair. The observations in the other group of SSU's constitute the other set. There was 
no between-PSU component of variance for self-representing PSU's.

• The nine remaining "super" strata consisted of a single nonself-representing PSU that was treated as a 
self-representing PSU. These nine unmatched nonself-representing PSU's were not matched due to a 
desire to: (1) match PSU's with other PSU's that are in the same Census division, (2) match PSU's 
consisting of MSA's with PSU's consisting of other MSA's, (3) match PSU's consisting of non-MSA 
counties with other non-MSA PSU's, and (4) treat Alaska and Hawaii as two separate and unique strata,

Half-sample replication involved repeatedly drawing pair members from the 85 "super" strata. Each replication 
was called a "half sample" because only one member of the pair within each of the 85 "super" strata was 
selected. For each half sample, the sampling weights were ratio adjusted upward. The result of the adjustment 
is that the sum of the weights for each of the 12 cells (four Census regions by three types of Metropolitan 
Statistical Area (MSA)) equals the appropriate control total (See Table B8). In this way, each half sample 
can produce unbiased survey statistics based on roughly one-half of the data. Using different combinations 
of members from the 85 pairs, it is possible to produce a total of 2K = 3.9 x 1025 unique half samples. 
Although desirable for good variance estimation, such an extremely large number of half samples would be 
computationally infeasible. However, the method of balanced half-sample replication allows a small number 
of half samples (approximately equal to the number of "super" strata) to produce estimates of variance that 
are identical to estimates based on all possible unique half samples for linear survey statistics. The use of ratio 
adjustments in RECS means that even a statistic giving the number of households in a category is not a linear 
statistic. For nonlinear survey statistics, the variance estimate computed using the method of balanced half 
samples is approximately equal to the variance estimate computed using all possible half samples. With this 
balancing method, each half sample is constructed by using an orthogonal matrix to control the selection of 
pair members from the "super" strata. For the 1990 RECS, 128 balanced half samples were used in variance 
estimation.

The variances are estimated using the balanced half-sample replication method in the following way. Let 1" 
be an estimate of the population characteristic Y (for example, total number of households in the West Census 
region whose main space-heating fuel is natural gas). Then, the estimated variance of Y is given by:

V - u,) I128
I128 k=1

Where 1^ is the kth half-sample estimate of Y. The standard error of Tf is given by:

SY/ =

As mentioned above and in Appendix A, "How the Survey Was Conducted," the national total number of 
households is not estimated from the survey results. The household weights are ratio adjusted so that the total 
weighted number of households equals the number obtained from the CPS. The same is true for the total 
number of households in the 12 cells mentioned above (four Census regions by three types of MSA 
designations). The balanced half-sample replicate procedure used for RECS assumes that the CPS numbers 
are exact and are not subject to error. Any error in the CPS results can be considered as a bias in the RECS 
results and not as part of the sampling error for RECS. The weights for each half sample are also constructed
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m + a.) 

log(KSEj
(11)

JOg(KSJi.) - lOg(KSii)

The RSE row factor, R,, is thus the geometric mean of the RSE's in row i, and the RSE column factor, Cf, 
is an adjustment factor with geometric mean equal to 1.0.

For a few table cells, there were no sample cases, hence no estimate and no RSE. As a result, some of the 
arrays of directly estimated RSE's had a few missing values. In such cases, the formulas given above for row 
and column factors still apply, but only after appropriate estimates have been substituted for the missing 
values.

The estimation procedure used to obtain the row and column factors does not use RSE's that are less than 
1.0 percent or greater than 50.0 percent. In addition, if the statistic for a cell is not listed for any reason (high 
RSE, small cell sample size, or missing data), the RSE for that cell is not used in the procedure. The RSE 
for this cell is treated as if there was a missing value for this cell. This convention is used because the product 
of the row and column factors frequently is an inaccurate estimate for these RSE's. Using these cells in the 
calculation of the row and column factors may result in factors that give inaccurate RSE estimates for other 
cells.

Whenever a household count is a control total, its RSE is zero. Hence, RSE's of control totals are not used 
in the row column factor calculations. Rows that contain only control totals have a row factor that was set 
to equal zero. Rows that only contain household counts that are close to control totals do not have a listed 
row factor. A footnote is given that tells the reader that the RSE's for all statistics in these rows are less than 
1.0 percent. This occurs because the half-sample estimates for the RSE's for all statistics in the row are less 
than 1.0 percent. The row factors for these rows should be a positive number but the number will be small.

For detailed discussions of the accuracy of the RSE approximation, the procedure for estimating confidence 
intervals, and the statistical tests of hypotheses, see Nonresidential Buildings Energy Consumption Survey: 
Commercial Buildings Consumption and Expenditures 1983, DOE/EL4-0318(83) (Washington, DC, September 
1986).

Determination of Relative Standard Error for Percentages Based on Household 
Counts

The following procedure can be used when the population of the numerator is a subset of the population of 
the denominator. Let X be an estimate of the number of households that have both characteristic Ct and 
characteristic Cj. Let Z be an estimate of the number of households that have characteristic Cx but do not 
have characteristic C? Set Y = X + Z. Then Y is an estimate of the number of households that have 
characteristic Cj. Set p = 100 X/Y. Then p is an estimate of the percentage of households that have 
characteristic Q among all households that have characteristic Q. The RSE of p can be approximated using:

RSE(p) = /[RSE(X)]2 - [RSE(Y)]2 . . (12)

166 Energy Information Administration/Household Energy Consumption and Expenditures 1990



used a

Ites of HouselMd counts that

167



Determination of the Standard Error of the Difference Between Two Statistics

The procedure used to compute the standard error of the difference between two statistics follows:

ov v ssxrx2

This procedure assumes the two statistics are not correlated. Using the above example, the standard error of 
the 43.1 million households in the urban areas that heat with natural gas is 1.60 million households (Table 
34). (The RSE is 3.72 percent) The standard error of the 8.7 million households in the rural areas that heat 
with natural gas is 0.70 million households. (The RSE is 8.00 percent.) The difference between the number 
of households in the urban areas and the rural areas was 34.4 million households. The standard error of this 
difference is:

/1.602 + 0.702
(17)

sx xXj-X2

If 1.96 times the standard error is greater than the difference between the statistics, the difference is not 
statistically significant. In this example, 1.96 times the standard error equals 6.0 million households, while the 
difference is 34.4 million households. Therefore, it can be said that there is a statistically significant difference 
between the number of households that heat with natural gas in the urban areas and the number in the rural 
areas of the country.

Data Analyses Background

Wood Consumption

The following is a detailed explanation of all calculations used in the study of declining wood consumption 
mentioned in the first section of this report. All of the calculations used in the study are provided. Data used 
in the calculations were provided by the RECS surveys.

Increased Efficiency of New Wood Stoves:

The efficiency of new wood stoves was estimated from RECS data by comparing the intensity of wood 
consumption (cords burned per square foot of heated floorspace per heating degree-day) for new wood stoves 
to wood stoves purchased before 1987.

C./fHDD..x SF^ = increased efficiency of new wood stoves 
C0 /(HDD0 xSF0)

(18)
3.1 / (4,660 x 1.4501 - 15.2 percent - 15 percent. 
4.1 / (4,841 x 1,534)
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Percent of Decline Attributable to Given Factor

Dividing the cords saved for each factor by the total decline in cords provided the percentage of the decline 
which could be attributed to a given factor. Savings due to the reduced rate of wood consumption was 29 
percent and savings due to fewer homes using wood as the main space-heating energy source was 34 percent. 
The 1 million cords saved by the improved efficiency of new wood stoves was 7 percent of the 13.5 million- 
cord decline in wood consumption from 1987 to 1990. These wood stoves were used for both main and 
secondary space heating.

The remaining 37 percent was attributable to change in the use of wood as a secondary space-heating energy 
source.

Calculation of Stock Efficiencies

Available efficiency data on new model appliances cover the period from 1972 to 1990 (Energy Conservation 
Trends, DOE/PE-0092, Table 18; J. McMahon, written communication). The units of measure for the 
mandated standards vary according to type of appliance. For example, the freezer standard is in kilowatthours 
per year (kWh/yr), while the heat pump standard is a seasonal energy efficiency ratio (SEER). Appliance 
efficiency data were normalized to a 1972 base efficiency of 100, in order to show the relative efficiency 
improvement for a given appliance over time. These normalized values should not be used to directly compare 
different types of appliances.

Table 7 in Housing Characteristics 1990 provides information on the age distribution of the existing stock of 
appliances in 1990. These age data are also listed in Table B13. The age distribution for an appliance is given 
as percentages (of all households) for age ranges, rather than percentages for each age year. For example, 
Table 7 of Housing Characteristics 1990 indicates that 20.9 percent of freezers were between 5 and 9 years old 
in 1990. These data provided the information that was used to calculate the stock efficiencies for individual 
appliances for the year 1990.

The time frame that was selected for analysis was the years 1960 to 1990. Because efficiency data were 
unavailable for years prior to 1972, it was necessary to extrapolate the 1972 to 1990 efficiency data to earlier 
years. All of the appliances, with the exception of natural gas furnaces, showed a linear or nearly linear 
efficiency-age relationship for the entire 1972-1990 range. The relationship for natural gas furnaces was 
distinctly nonlinear across its entire age range. For this appliance, linear extrapolation of data from 1972 to 
1978 was applied to the pre-1972 data.

An alternative approach to the extrapolation would have been to assume the 1972 base level of 100 for years 
prior to 1972. In most cases the difference in the calculated stock efficiency when using both assumptions is 
very small since the relative share of appliances that are at least 20 years old is small-i.e., most appliances 
were replaced before they got that old. The two exceptions were freezers and natural gas furnaces, both of 
which had a significant proportion in the 20-years-or-older category (19.7 percent for freezers and 26.2 percent 
for furnaces; see Table B13). However, the difference between the two assumptions yielded relatively small 
differences in stock efficiencies, less than 1 percent for the furnaces and less than 13 percent for the freezers.

Once all of the yearly new unit efficiencies were derived, the 1990 stock efficiency for each appliance was 
calculated. Table B13 shows the age distributions and average efficiencies for each of the RECS age 
categories. For each age category, the average efficiency is calculated by: (1) calculating the inverse of the 
efficiency for each year in the age category, (2) calculating the average of the inverses over all years in the age 
category, and (3) setting the average efficiency for the age category equal to the inverse of the average. The 
1990 stock efficiency is calculated by: (1) calculating the inverse of the average efficiency for each age
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Table B13. 1990 Stock and New Model Energy Efficiencies and Age Category Information by 
Appliance Type (Continued)

Appliance

Age Category" 
(percent of households)

Fewer Than 
2 Years

2 to 4 
Years

5 to 9 
Years

10 to 19 
Years

20 Years 
or More

1990 Stock 
Efficiency 

(1972=100)

1990 New 
Unit 

Efficiency 
(1972=100)

Natural Gas Warm- 
Air Furnace

Age 8.1
Distribution
(% of households)

Average 120.6
Efficiency
(1972=100)

Heat Pump

Age 11.9
Distribution
(% of households)

Average 143.5
Efficiency
(1972=100)

106.1 121.1

14.2 19.9 31.7 26.2

119.6 112.1 101.3 98.4

121.2 145.1

22.9 39.3 22.4 3.5

136.6 124.7 104.4 78.1

yData exclude households with missing data and those that did not know the age of their equipment.
Sources: Energy Information Administration, Office of Energy Markets and End Use, Housing Characteristics 1990, DOE/EIA- 

0314(90), Table 7; U.S. Department of Energy, Office of Policy, Planning and Analysis and Office of Conservation and Renewable 
Energy, Energy Conservation Trends, DOE/PE-0092; J. McMahon, Lawrence Berkeley Laboratory, unpublished data.

category, (2) calculating the weighted average of the inverses using the age distribution as the weights, and (3) 
setting the 1990 stock efficiency equal to the inverse of the weighted average. This procedure was used 
because the inverse of the efficiency is proportional to the annual energy consumption. Therefore, using the 
average of the inverses is equivalent to using the average annual energy consumption. In order to estimate 
the amount of energy saved, we need to estimate the decrease in the average annual energy consumption. 
Inspection of the data in Table B13 for a given appliance illustrates how the efficiency improvement over time 
(shown by the average efficiency for each age category) and the age distribution of units in the 1990 stock 
combine to give the 1990 stock efficiency.

In each case, the 1990 new unit efficiency is greater than the 1990 stock efficiency (Table 13 and Table B13). 
The 1990 stock efficiencies range from 106.1 for natural gas furnaces to 127.6 for refrigerators. These stock 
efficiencies vary widely because they are functions of both the particular mix of ages within the stock and the 
rate of efficiency improvements for the particular appliance.

All of the preceding calculations are subject to several uncertainties and assumptions. First of all, it was 
assumed that the respondents accurately recalled the age of their appliances. The oldest age range in the 
RECS questionnaire, 20 years or greater, is open-ended, while the averaging calculation was arbitrarily 
extended back to 1960. The impact of the weighted efficiencies of appliances older than 1960 is uncertain, 
but this impact should be minor as few pre-1960 appliances were still in use in 1990. The use of average 
efficiencies for the RECS age ranges, rather than yearly efficiencies, added unavoidable uncertainties to the 
calculations because the energy efficiency changed within these ranges.
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Table B14. Regional Distribution Adjustment for U.S. New Homes, 1990

Census 
Region

REGS Distribution 
(percent)

Homes Built 
1988-1990 
(A)

United States 100.0

Northeast 14.3

Midwest 30.5

South 41.9

West 13.3

Homes Built 
1985-1987 
(B)

Census Distribution 
(percent)

Homes Built 
1988-1990 
(C)

100.0 100.0

12.0 14.1

14.4 19.0

54.6 41.1

19.1 25.8

Homes Built 
1985-1987 
<D)

Adjustment Factors 
Applied to RECS

Homes Built 
1988-1990 
(C/A)

100.0

13.4 0.986

15.5 0.623

46.2 0.981

24.8 1 .940

Homes Built 
1985-1987 
(D/B)

1.117

1.076

0.846

1.298

Sources: Energy Information Administration, Office of Energy Markets and End Use, the 1990 Residential Energy Consumption 
Survey; U.S. Department of Commerce, Bureau of the Census, Current Construction Reports-Series C25, Characteristics of New 
Housing: 1990 (Washington, DC, 1991). See earlier volumes for 1985 data.

Floorspace Adjustment

RECS results indicated new homes built in 1988-1990 had 37 percent more floorspace than homes built in 
1985-1987 (Table 21). Census data, however, indicated the increase in floorspace was only 14 percent,* which 
is the lower confidence bound of the RECS estimate (14 to 60 percent). By adjusting the size of new homes 
to match more closely with Census data after the location adjustment, the estimate of energy consumption in 
new homes is reduced further to 90.3 million Btu.

The adjustment for floorspace was carried out separately within each region. Sample households with less than 
the average size were given a weight adjustment different from that for households above the average size 
(Table B15). The adjustment was less than one or more than one depending on whether the target was an 
increase or a decrease in floorspace.

Based on the 1990 Residential Energy Consumption Survey, new homes built in 1988-1990 
consume significantly more energy per household than homes built in 1985-1987, which is 
attributed primarily to the increased penetration of natural gas.

Census data indicate that floorspace in new homes (single-family, multifamily, and mobile homes) increased from 1,466 square feel 
for homes built from 1985 to 1987, to 1,676 square feel for homes built from 1988 to 1990, a 14-percent increase. See U.S. Department 
of Commerce, Bureau of the Census, Current Construction Reports-Series C25, Characteristics of New Housing 1990 (Washington, DC, 1991) 
and earlier volumes.
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1988 through 1990, and let y h be the 1990 RECS estimate of the mean amount of energy used in housing 
units in strata h that were built from 1988 through 1990.

Then the poststratification estimate of the mean amount of energy used in housing units built from 1988 
through 1990 is

where the summation is over the H strata.

The poststratification estimation procedures should have a lower variance than the normal RECS estimate if:

1. The Census' Characteristics of New Housing: 1990 estimate of the number of households in each strata 
is an accurate estimate. (Hence, the effect of the errors in Nh and N can be ignored.)

2. The strata are chosen so that the households in the same strata are relatively homogeneous with 
respect to energy consumption, while the strata are relatively heterogeneous.

3. The strata are chosen such that the number of 1990 RECS observations in each strata is reasonable. 
The larger the value of Nt/N, the larger the number of 1990 RECS observations needs to be.

Condition 2 and 3 imply that the strata need to be defined carefully.

The mean energy consumption is estimated for the following three categories of housing units:

1. Units built from 1980 through 1984

2. Units built from 1985 through 1987

3. Units built from 1988 through 1990 

Initially, It was decided to define the strata by

1. Census region

1.1. Northeast
1.2. Midwest
1.3. South
1.4. West

2. Type of home

2.1. Single-family homes (attached or detached)
2.2. Units in multifamily buildings
2.3. Mobile homes

3. Type of main space-heating fuel

3.1. Gas (natural gas and LPG)
3.2. Electric
3.3. Oil
3.4. Other and none

1 76 Energy Information Administration/Household Energy Consumption and Expenditures 1 990
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The housing units that heated with oil were always grouped with the housing units that heated with gas. This 
was done because the 1990 RECS sample for new housing units that were heated with oil was very small and 
the annual energy consumption of homes that heat with oil is similar to that for homes that heat with gas.

For single-family homes (attached and detached) and units in multifamily buildings, the housing units that 
were heated with electricity were separated from those that were heated with gas or oil. This was done 
primarily because of the big difference between energy consumption of homes that heat with gas or oil and 
the energy consumption of homes that heat with electricity.

Because of the small 1990 RECS sample size, all mobile homes were placed into one strata. Similarly, all 
single-family homes and units in multifamily buildings that were not heated or where the main space-heating 
fuel was not gas, electricity, or oil, were placed into one strata.

The only case where there was enough 1990 RECS observations to use the Census regions in forming the 
strata was that of single-family homes that heated with gas or oil. For all other cases, the number of 
observations of housing units built from 1988 through 1990 was too small for at least one of the Census 
regions.

Table B17 contains the data that are needed for the poststratification estimation for the year-built category. 
In particular, the table contains for each strata the Census Characteristics of New Housing: 1990 estimate of 
the number of housing units and the 1990 RECS estimate of the average energy consumption.

Table B17. Stratum Estimates of Number of Homes Built and Average Energy Consumption

Strata Number

1

2

3

4

5

6

7

8

9

All Strata

Census Estimates of the 
Number of Housing Units 

(thousands)

Year-Built Category

1980-1984 1985-1987

267 363

459 416

720 461

508 482

2,144 1,470

744 657

1,689 1,132

285 149

'812 778

7,628 5,908

1988-1990

368

497

492

559

1,072

525

635

116

622

4,886

RECS Estimate of Average 
Energy Consumption 

(million Btu)

Year-Built Category

1980-1984

103.4

120.1

95.8

107.7

63.6

64.0

31.1

52.0

77.9

71.9

1985-1987

117.3

139.5

121.0

111.0

50.5

80.1

32.5

38.0

78.6

67.6

1988-1990

121.8

176.1

136.2

129.3

53.0

75.2

31.1

42.8

73.3

103.1

1 Because of the lack of data in the Characteristics of New Housing reports, this number was 
set equal to the 1990 RECS results.

Sources: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A-G of the 1990 Residential 
Energy Consumption Survey; U.S. Department of Commerce, Bureau of the Census, Current Construction Reports-Series C25, 
Characteristics of New Housing: 1S90 (Washington, DC, 1991). See earlier volumes for 1980-1985 data.

Table B18 lists the resulting poststratification estimates and the original 1990 RECS estimates of the average 
annual energy consumption for the year-built category.
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Table B20. Stratum Estimates for Homes Built from 1985 Through 1987

Strata Number

1

2

3

4

5

6

7

8

9

Total

Number of Housing Units 
(thousands)

Census 1990 RECS

363 171

416 403

461 183

482 488

1,470 1,739

657 114

1,132 1,116

149 257

778 610

5,908 5,081

Ratio of RECS 
Estimate to 

Census Estimate

0.47

0.97

0.40

1.01

1.18

0.17

0.99

1.72

0.78

0.86

RECS Estimate of 
Average Energy 

Consumption 
(million Btu)

117.3

139.5

121.0

111.0

50.5

80.1

32.5

38.0

78.6

67.6

Sources: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A-G of the 1990 Residential 
Energy Consumption Survey; U.S. Department of Commerce, Bureau of the Census, Current Construction Reports-Series C25, 
Characteristics of New Housing: 1990 (Washington, DC, 1991). See earlier volumes for 1980-1985 data.

Table B21. Stratum Estimates for Homes Built from 1988 Through 1990

Strata Number

1

2

3

4

5

6

7

8

9

Total

Number of Housing Units 
(thousands)

Census 1990 RECS

368 170

497 609

492 444

559 104

1,072 440

525 148

635 176

116 201

622 475

4,886 2,767

Ratio of RECS 
Estimate to 

Census Estimate

0.46

1.23

0.90

0.19

0.41

0.28

0.28

1.73

0.76

0.57

RECS Estimate of 
Average Energy 

Consumption 
(million Btu)

121.8

176.1

136.2

129.3

53.0

75.2

31.1

42.8

73.3

103.1

Sources: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A-Q of the 1990 Residential 
Energy Consumption Survey; U.S. Department of Commerce, Bureau of the Census, Currant Construction Reports-Series C25, 
Characteristics of New Housing: 1990 (Washington, DC, 1991). See earlier volumes for 1980-1985 data.

The small sample sizes (see Table B16) imply that the RECS estimates of the number of households in many 
of the strata will not be very accurate. This is seen in Tables B19, B20, and B21. If the estimation of the 
amount of energy consumed in new homes is an important result of RECS, then the RECS design should 
include an oversample of new homes.

180 Energy Information Administration/Household Energy Consumption and Expenditures 1990





1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

FIRST FLOOR OF HOME/RPRRTMBNT

[] SINGLE-FAMILY, 
MOBILE HOME, 
TOWNHOUSE

[] ENCLOSED PORCH 
HEATED->DRAW 
UNHEATED->SHADE

APARTMENT IN
2-4 UNIT BUILDING

[] ENCLOSED PORCH 
[] HEATED->DRAW 

UNHEATED->SHADE

[] APARTMENT IN
5+ UNIT. BUILDING

[] ENCLOSED PORCH 
[] HEATED->DRAW 
[] UNHEATED->SHADE

[] GARAGE (ATTACHED) 
(] HEATED->DRAW 
[ UNHEATED->SHADE

GARAGE — DO NOT 
INCLUDE

GARAGE — DO NOT 
INCLUDE

RECTANGULAR SHAPE
DRAW DIAGRAM, IF OTHER 

________THAN RECTANGULAR

INTERVIEWER: CHECK FINISHED DIAGRAM

1. DID YOU BASE YOUR FIGURES ON 
OUTSIDE OR INSIDE MEASURE 
MENTS?

[ ] OUTSIDE
[ ] INSIDE
[ ] OTHER: (SPECIFY)

2. DID YOU SHADE AND INCLUDE [ ] YES
DIMENSIONS FOR UNHEATED AREAS? [ ] NO UNHEATED AREAS

3. DID YOU LABEL GARAGE 1-CAR, 
ETC.?

[ ] YES
[ ] NO GARAGE

57
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1990 Resfdentlal Energy Consumption Survey 
Form EIA-457A

Form E1A-457A (1990)

BASEMENT OF ROME/APARTMENT

H SINGLE-FAMILY, 
MOBILE HOME, 
TOWNHOUSE

[] BASEMENT
[] HEATED—>DRAW 
[] UNHEATED—>SHADE

[] APARTMENT IN
2-4 UNIT BUILDING

[] BASEMENT — ONLY THAT 
PART THAT IS FOR 
EXCLUSIVE OR PRIMARY 
USE BY THE HOUSEHOLD. 
[] HEATED—>DRAW 
[] UNHEATED—>SHADE

[] APARTMENT IN
5+ UNIT BUILDING

BASEMENT — DO 
NOT INCLUDE

[] GARAGE (BASEMENT 
LEVEL AND ATTACHED) 
[] HEATED—>DRAW 
[] UNHEATED—>SHADE

GARAGE — DO NOT 
INCLUDE

GARAGE ~ DO NOT 
INCLUDE

^lfp:^

RECTANGULAR SHAPE
DRAW DIAGRAM, IF OTHER 

THAN RECTANGULAR

INTERVIEWER: CHECK FINISHED DIAGRAM

1. DID YOU BASE YOUR FIGURES ON 
OUTSIDE OR INSIDE MEASURE 
MENTS?

[ ] OUTSIDE
[ ] INSIDE
[ ] OTHER: (SPECIFY)

2. DID YOU SHADE AND INCLUDE [ ] YES
DIMENSIONS FOR UNHEATED AREAS? [ ] NO UNHEATED AREAS

3. DID YOU LABEL GARAGE 1-CAR, 
ETC.?

[ ] YES
[ ] NO GARAGE

55
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1990 Residential Energy Consumption Survey 
FormEIA-457A

Form EIA-457A (1990)

MEASUREMENTS

ASK EVERYONE

P-13.TO understand the usage of energy in your (house/apartment), we need 
to know its size in square feet. With your permission, I would like 
to measure your home.

" INTERVIEWER!'————""——

- -

/ INDICATE
OF'" '"""" """"""UNHEATEDS AREA? <tS)

USE BLANK PAGES FACING MEASUREMENT PAGES FOR ADDITIONAL SKETCHES, 
MEASUREMENTS, AND EXPLANATIONS.

53
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

!<Z^Z>tXZVv*?-^.t-^:KlzZ*^«"XZl*« '••'•• •:v.-> ::: ;-:: ; : :;:-::-:V>-. : : ". .mm«'mmi^<m^mmmiimm:My^im~^t>

b. Full bathrooms?.

c. Half bathrooms?.

d. All other rooms; do not 
count laundry rooms, 
foyers, or unfinished 
storage space. Only count 
porches if they are 
enclosed and used year- 
round.

NUMBER:

NUMBER:

NUMBER:

831

0 NONE

832

833

. 
OR

' 

GOllTINUEi ̂Vll]l»JISE::SKIF; :T;. P-13

P-5. Is this house on more than 
one acre?

1 YES 
0 NO 834

IF "YES" ON Q. P-5. ASK;
P-6. In the past 12 months, 

were there any sales of 
agricultural products 
from the property?

IF "YES" ON Q. P-6. ASK;
P-7. Please turn to 

Exhibit 55. What 
were the actual 
sales of all agri 
cultural products 
from this property?

1 YES 
0 NO

1 $1 TO $999
2 $1,000 TO $2,499
3 $2,500 TO $4,999
4 $5,000 TO $9,999
5 $10,000 OR MORE
6 DON'T KNOW

835

836

51
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

RCES«IlEe0RD!3pHEaWIN m»mmammif:mifX<K:K-.fmf ;so< • :. •••....

SEE PAGE 299 FOR VEHICLE PAGE

49
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

SECTION O BEGINS ON THE NEXT PAGE

47
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

section M: Doors and Windows

;:'';3thra:;::;:l|:ciii::;;;;-:;i^iR :::--OF:fliiioiNG - -GLASS
OR

- v •• siiSivi?::^^^^^jj^s^^si^^^^^^^iii^MI^ ???•:•-' :^4R:£s$--&.Sg;iSs'-••.:••

•ix>i:;Nc>piipi^^
. DOORS I'THSit&glligiE^^ .•:

^^^ :.;

Q. ...Hit: SEE FOLDOUT PAGE FOR STRDCTDRE TYPE. ASK Nla 
OR Nib — HOT BOTHi

IF SINGLE FAMILY/MOBILE HOME;___________
N-la. Please refer to Exhibit 50. How many

doors lead directly from your house to
the outside?

NUMBER 
OF DOORS:

00 NONE —> [N-3] 

816-817

IF BUILDING WITH 2 OR MORE UNITS;__________
N-lb. Please refer to Exhibit 50. How many 

doors here in your (apartment/home) 
lead either directly to the outside or 
open onto an unheated common hallway?

NUMBER 
OF DOORS:

00 NONE —> [N-3]

IF ANY DOORS TO THE OUTSIDE OR AN UNHEATED 
HALLWAY ON 0. N-la OR N-lb. ASK;_______
N-2. How many of these doors have a storm 
door or insulated glass?

NUMBER 
OF DOORS:

00 NONE

45

818-819
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

M-9. Does this building have a 
basement or crawl space?

IF "YES" ON Q. M-9. ASKt
M-10. Do you have any

insulation in the floor 
area above the basement 
or crawl space?

IF "YES" ON Q. M-10.
ASK;____________
M-ll. Please turn to 

Exhibit 49. How 
much of the floor 
area above the 
basement or crawl 
space is 
insulated?

1 YES
0 NO —> [M-12]

1 YES
0 NO --> [M-12]
6 DON'T KNOW —> [M-12]

776

777

0 VERY LITTLE (LESS THAN 5%)
1 1/4 (5%-33%)
2 1/2 (34%-66%)
3 3/4 (67%-95%)
4 ALL (96%-100%) 
6 DON'T KNOW

OTHER
CONSERVATION
MEASURES

778

807-808:08

M-12. Please tell me which, if any, 
of the following items have 
been added or installed in 
your home since September 1, 
1987.

a. An automatic set-back or 
clock thermostat?

b. Heat pump?

c. Wood-burning stove?

IN DON'T 
YES HO PROCESS KNOW

102

102

102

6

6

6

810

812

812

43
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1990 Residential Energy Consumption Survey 
FormElA-457A

Form EIA-457A (1990)

Section M. conservation

EVERYONE 1

INSULATION

Now, I'd like to spend a few 
minutes talking about the 
insulation in this home.

M-l. Overall, would you say that
this (house/apartment) is well 
insulated, adequately insu 
lated, or poorly insulated?

IF "POORLY INSULATED" 
O. M-l. ASK;__________

ON

M-2. Please turn to Exhibit 
46. Is this (house/ 
apartment) "poorly 
insulated" due to one or 
more of these reasons? 
(READ LIST AND CIRCLE ALL 
THAT APPLY).

1 WELL INSULATED --> [M-3]
2 ADEQUATELY INSULATED —> [M-3]
3 POORLY INSULATED
6 DON'T KNOW —> [M-3] 760

. ^ 761-7651 Leaky windows
2 Doors not tight
3 Inadequate wall insulation
4 Inadequate ceiling insulation
5 Inadequate caulking
6 DON'T KNOW

OR • 
MOBILE HOME ^CONTINPEJITH REMM IF 2:!^ '•••

IF ONE-FAMILY 
M-3. Do you have roof or ceiling 

insulation in your home?

IF "YES" ON Q. M-3. ASK;
M-4. Please turn to Exhibit 

47. About how much of 
the roof or ceiling area 
is insulated?

M-5. Was any of the roof or 
ceiling insulation added 
or installed in your home 
since September 1, 1987?

1 YES
0 NO —> [M-6]
6 DON'T KNOW —> [M-€]

0 VERY LITTLE (LESS THAN 5%)
1 1/4 ( 5-33%)
2 1/2 (34-66%)
3 3/4 (67-95%)
4 ALL (96-100%) 
6 DON'T KNOW

1 YES 
0 NO
2 IN PROCESS 
6 DON*T KNOW

766

767

768

41
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

L-7. I want you to think about the home or homes you lived in last 
year — that is, the time period from October 1989 to September 
1990.

Was there ever a time during that period when you wanted to 
use your main source of heat, but could not, for one or more 
of the following reasons? (CIRCLE YES OR NO FOR EACH ITEM.)

a. Your heating system was 
broken and you were unable 
to pay for the repair or 
replacement?

b. You ran out of fuel oil, 
LPG, coal, or wood because 
you were unable to pay for 
a delivery?

c. The utility company
discontinued your gas or 
electric service because 
you were unable to pay your 
bill?

YES 
1

NO 

0

LU

737

738

739

' IF 'ALL.

IF "YES" TO Q. L-7 "a," "b," 
OR "c". ASK;_______________
L-8. Thinking about these 

times that you went 
without heat — how many 
separate times were 
there?

L-9. Altogether, how many
hours or days were you 
without heat?

TOTAL TIMES:

HOURS:

740- 
741

OR DAYS:
742- 
744

39
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form BA-457A (1990)

section L. Family Income Under $35,000

L-l. There is an assistance program that helps people pay for their
heating, cooling, and other home energy costs. Some names used for the 
program are HEAP, LIHEAP, and HEAT. It is run by state, county, or 
local government. The household receiving the assistance can be paid 
directly, fir. the assistance can be paid to the electric or gas company 
or fuel supplier. If heat is included in a household's rent, the 
payment can be used to help reduce the rent.

Were you aware of this 
energy assistance program?

1 YES 
0 NO

722

!tt^ii3£|i^,: .,.-_.*-_ •••y^^^':;:i ^:;:>:;>'|;;-- ••^-•-•^•-»--^----'-"»»«— .•*.•.<••-••.•- • •

L-2. Now turn to Exhibit 42. During 
the last year —• from October 
1989 through September 1990 
— did anyone in your 
household receive government 
assistance for any of the 
following:

a. Help in paying home heating 
costs?

b. Help in paying home cooling 
or air-conditioning 
costs?

c. Help with other home energy 
costs?

d. Emergency supplies, such as 
blankets, fans, portable 
heaters, or temporary 
emergency shelter?

DON'T 
YES NjD KNOW

1 0 6

106

1 [ 0 6

723

724

725

726

37
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CIRCLE

1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

K-9. Please turn to Exhibit 40. In 
the past 12 months, did you or 
any member of your family 
living here receive any income 
or benefits from these 
sources: When we say "family," 707-708:07 
we mean all related persons 
living in this household.

YJES fiO 

a. Wages and/or salaries ................1......... 0 71 °

b. Self-employment from a
business or farm ....................1......... 0 711

c. Social Security or
Railroad Retirement .................1......... 0 712

d. Pensions and other
retirement funds .................... 1......... 0 713

e. Food Stamps .........................1......... 0 714

f. Aid to Families with 
Dependent Children 
(AFDC) ..............................1.........0 715

g. Unemployment
compensation ........................1.........0 716

h. Supplemental Security
Income (SSI) ........................1.........0 717

i. General Assistance or
other public assistance ............. 1......... 0 7is

35
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

IB OWNED
,.,......, .....v. v. ----- -•-•..,.-. .•.v.-.:.; .-.,. • s •...-.•.•...... .,-,,,,,.-.•., , ... ...- ...- ..-.-.-.-.-.. : ..--... - • ...

«;•:;>. •::;v: : ::X.:.:.;--.:-: ::::::;-;S:;.--..:. •:•:•:• •••:•:•:•:-:-::;-:o ••••:•:-:•:-:-:;.vX::;:-:;.;Xv*:•:•:• -••• :•.-.x •.;.•:-:•,:•••:-;•;•:- :•:••-.:•:••• v -••'••.••---.. . .. •

:USE THE

K-2. I have listed (READ RELATIONSHIPS FROM GRID ON FACING PAGE). 
Have I missed ...

a. Any babies or small 
children?

b. Any lodgers, boarders, or 
persons in your employ who 
live here?

c. Anyone who usually lives 
here but is away traveling 
or in the hospital?

d. Anyone else staying here 
who does not have a regular 
residence elsewhere?

1 YES (ADD TO LISTING) 
0 NO

1 YES (ADD TO LISTING) 
0 NO

1 YES (ADD TO LISTING) 
0 NO

1 YES (ADD TO LISTING) 
0 NO

^^^ YEARS • OR
^

K-3. Is (he/she) employed full-time, that is 30 hours or more per week, 
employed part-time, or not employed? (RECORD ON GRID.)

33
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

Section J: Locating information

J-l. He may be needing some additional information about fuels used in
this building (house). Hay I have the name of the person or company 
to whom you pay rent or who is responsible for paying the fuel 
bills for this building (house)?

521
NAME:
STREET ADDRESS:

CITY OR TOWN/STATE/ZIP CODE:.

TELEPHONE NUMBER! (AREA CODE

ASKc;EVBRYONEl

3-2. My supervisor may want to call you to see if I really have talked to 
you. May I have your name, phone number, and mailing address 
please?

RESPONDENT'S NAME: __________________________________________
STREET ADDRESS: ___________________;________________________

CITY OR TOWN/STATE/ZIP CODE:

TELEPHONE NUMBER: (AREA CODE

J-3. Does this (building/
development/complex/park) 
have a name?

IF "YES" ON Q. J-3 f ASK; 
J-4. What is the name?

1 YES
0 NO —> [K-l]

NAME:

31
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1990 Residential Energy Consumption Survey 
FormEIA-457A

Form EIA-457A (1990)

•-•'•'-:•'•: :. . INTERVIEWER ; ''/;.':;•

THE AUTHORIZATION FORM IS TO BE FILLED OUT AT THIS POINT 
IN THE INTERVIEW... USE THE^ SEPARAT^CiFORM {YELLOW PAGE) 
THAT ISI INSERTED

IF AUTHORIZATION FORM IS SIQNEDj CONTINUE WITH ;Q. I-r.ll. 
OTHERWISE, SKIP TO^sENjSTRUCTidN BEFORE:; Q5. J-l.:

29
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

IF "GAS FROM UNDERGROUND PIPES" 
ON O. 1-4. ASK;______________
1-5. Please refer to Exhibit

38. When you get your bill 
for gas, approximately what 
portion of the bill is for 
non-household uses?

507-508:05

0 VERY LITTLE (LESS THAN 5%)
1 1/4 (5-33%) 510
2 1/2 (34-66%)
3 3/4 (67-95%)
4 ALL (96-100%)

IF "BOTTLED GAS" ON Q. 1-4, 
ASK:____________________
1-6. Please refer to Exhibit

38. When you get your bill 
for bottled gas, approxi 
mately what portion of the 
bill is for non-household 
uses?

0 VERY LITTLE (LESS THAN 5%)
1 1/4 (5-33%)
2 1/2 (34-66%)
3 3/4 (67-95%)
4 ALL (96-100%)

511

IF "FUEL OIL" ON 0. 1-4. ASK!
1-7. Please refer to Exhibit

38. When you get your bill 
for fuel oil, approximately 
what portion of the bill is 
for non-household uses?

0 VERY LITTLE (LESS THAN 5%)
1 1/4 (5-33%)
2 1/2 (34-66%)
3 3/4 (67-95%)
4 ALL (96-100%)

522

IF "KEROSENE OR GOAL OIL" ON 
O. 1-4. ASK!_______________
1-8. Please refer to Exhibit

38. When you get your bill 
for kerosene, approximately 
what portion of the bill is 
for non-household uses?

0 VERY LITTLE (LESS THAN 5%)
1 1/4 (5-33%)
2 1/2 (34-66%)
3 3/4 (67-95%)
4 ALL (96-100%)

513

IF "ELECTRICITY" ON Q. 1-4. ASK!
1-9. Please refer to Exhibit 38. 

When you get your bill for 
electricity, approximately 
what portion of the bill is 
for non-household uses?

0 VERY LITTLE (LESS THAN 5%)
1 1/4 (5-33%)
2 1/2 (34-66%)
3 3/4 (67-95%)
4 ALL (96-100%)

514

27
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

KEROSENE

H-12. Is kerosene delivered to 
your (home/apartment)?

IF "YES" ON Q. H-12. ASK: 
H-13. About how many

deliveries does your 
household usually get 
in a year?

H-14. How many different 
fuel companies or 
stores delivered 
kerosene to you in the 
last 12 months?

H-15. Do you buy kerosene and
bring it home, that is, cash 
and carry?

IF "YES" ON Q. H-15. ASK:
H-16. How many times in the 

past 12 months did you 
buy kerosene and 
bring it home?

H-17. Please look at
Exhibit 35 — it shows 
the most common sizes 
for kerosene con 
tainers. On average, 
how much kerosene did 
you buy and bring home 
each time?

H-18. About how much per
gallon did you pay for 
kerosene, on the 
average?

IF "NOT SURE" ON Q. 
H-18. ASK;___________
H-19. About how much 

did you pay for 
kerosene each 
time you bought 
it?

1 YES
0 NO —> [H-15]
6 DON'T KNOW --> [H-15]

NUMBER 
OF 
DELIVERIES:

1 ONE
2 TWO
3 THREE OR MORE 
6 DON'T KNOW

1 YES
0 NO —> [1-1]

448

449-
450

451

452

NUMBER
OF
TIMES :

1
2
3
4
5
6

6 NOT

1 GALLON
3 GALLONS
5 GALLONS
55 GALLONS
OTHER:
NOT SURE

453-
454

SURE

455

6 NOT SURE
PER GALLON —> [I-1J

6 NOT SURE
IN TOTAL

456-
458

459- 
463

25
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

Section H. Fuel Summary

H-l. In the past 12 months, have 
you participated in any 
energy program sponsored by 
your gas or electric company?

1 YES
0 NO —> [H-3]
6 DON'T KNOW —> [H-3]

433

IF "YES" ON O. H-l. ASK;
H-2. Please look at Exhibit 

32. Which of these 
types of programs did 
you participate in? 
(CICLE ALL THAT APPLY.)

1 REBATE
2 LOAD CONTROL
3 ENERGY AUDIT
4 CONSERVATION
5 OTHER (SPECIFY):

434- 
438

H-3. Please turn to Exhibit 33. We 
may have covered some of 
these points before, but just 
to be sure, I'm going to ask 
you about which fuels are 
used for certain purposes in 
your household.

FOR EACH FUEL USED IN O. H-3. ASK;
H-4. Is that paid for by your

household, included in your 
rent, or do you get it some 
other way?

INTERVIEWER; READ EACH ITEM
1^*1;): ON FOLDOUT PAGE AND 
SclRCtE "USED" OR "NOT USED" 
FOR EACH. RECORD ALL ANSWERS 

fi. H-3 AND H^-4 ON FOLDOUT

• INTERVIEWER.®^^ 
HO^SEHOL-pyfeiiil^llH*-^.:;" 
HOUSEHOLD^

;;sH;isis*Ss 
:li|f "" ANY ;?:FUEL :iS:::;"PAID BY 

. JIF NO FUELS PAID BY
\.':-:'-:-.'-:-y^.'^-:i+- :•-.•- 
^^sij^l-i .

23
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

Section O. Pools and Other Equipment

INTERVIEWER CHECK FOLD OUT PAGE: IF 2 :OR MORE APARTMENT 
.UNITS IN!;; BUILDING, SKIP TO H?l. OTHERWISE, CONTINUE.

G-l. Do you have a swimming pool 
solely for the use of your 
household? (DO NOT COUNT 
CHILDREN'S WADING POOL AS A 
SWIMMING POOL).

IF "YES" ON Q. G-l. ASK;
G-2. Is it a heated pool?

IF HEATED. ASK;
G-3. Please look at

Exhibit 31 and tell 
me the one fuel 
that is used most 
often to heat the 
water?

INTERVIEWER: IF MORE 
THAN ONE FUEL USED, 
CHECK FUEL USED MOST
OFTEN. i ' ;:';•:-;. . .^ f.;?

1 YES
0 NO —> [G-4]

1 YES, HEATED 
0 NO —> [G-4]

422

423

01 GAS FROM UNDERGROUND PIPES 
SERVING THE NEIGHBORHOOD

02 BOTTLED GAS (LPG OR PROPANE 
GAS)

03 FUEL OIL
04 KEROSENE OR COAL OIL 424-
05 ELECRTRICTY 425
06 COAL OR COKE
07 WOOD
08 SOLAR COLLECTORS
21 OTHER (SPECIFY): _____;

96 DON'T KNOW

G-4. Do you have a hot tub, spa, 
or Jacuzzi?

IF "YES" ON Q. G-4. ASK;
G-5. Look at Exhibit 31 again 

and tell me the one fuel 
that is used most often 
to heat the water?

1 YES
0 NO —> [G-6] 426

01 GAS FROM UNDERGROUND PIPES 
SERVING THE NEIGHBORHOOD

02 BOTTLED GAS (LPG OR PROPANE 
GAS)

03 FUEL OIL
04 KEROSENE OR COAL OIL 42J~
05 ELECRTRICTY 428
06 COAL OR COKE
07 WOOD
08 SOLAR COLLECTORS
21 OTHER (SPECIFY): _________

96 DON'T KNOW

21
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

F-9. Do you use a separate
freezer unit, that is, a 
freezer that is not part of 
a refrigerator?

1 YES
0 NO —> [F-13J 369

IF "YES" ON Q. F-9, ASK FOR 
THE MOST USED FREEZER;
F-10. Is that a manual- 

defrost or frost-free 
freezer?

?-ll. Is the freezer an
upright or chest-type 
model?

F-12. Please turn to Exhibit 
28. About how old is 
your freezer?

1 MANUAL DEFROST
2 FROST-FREE 370

1 UPRIGHT (VERTICAL CABINET)
2 CHEST-TYPE (HORIZONTAL 371 
CABINET)

1 LESS THAN 2 YEARS OLD
2 2-4 YEARS
3 5-9 YEARS „.
4 10-19 YEARS
5 20 YEARS OR OLDER
6 DON'T KNOW

F-13. Now, I'd like to know about 
other appliances that you 
use here in your (house/ 
apartment).

Please look at Exhibit 29. 
As I read each item from the 
list, tell me if you use it 
here in your (house/ 
apartment).

INTERVIEWER: READ AND CIRCLE 
••YES"! OR »>NO'*FOR EACH ITEM

a. 
b. 
c. 
d. 
e. 
f.
g.

ITEM

Clothes Washer.................... 1
Electric Dishwasher............... 1
Electric Clothes Dryer............ 1
Gas Clothes Dryer................. 1
Outdoor Gas Light................. 1
Electric Dehumidifier............. 1
Personal Computer................. 1

h. Electric Pump For Well Water...... 1

JJO
. 0 
. 0
. 0
. 0
. 0
. 0
. 0
. 0

373
374
375
376
377

378
379
380

19
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

Section F. Appliances

These next questions are about household appliances.

F-l. First, please tell me how many 1 ONE
refrigerators in your home are 2 TWO
used either regularly or 3 THREE OR MORE
occasionally? 0 NONE —> [F-9]

we would like to get some information about the refrigerator(s) you use.

{IF MORE THAN ONE IK Q. F-l, READ: Let's start with the one you use most 
Often.) ASK F-2 THROUGH F-8 FOR EACH OF THE TWO MOST-USED 
REFRIGERATORS.

F-2. First, please look at Exhibit SECOND
24. Approximately how old is MOST-USED MOST-USED
the refrigerator? REFRIGERATOR REFRIGERATOR

INTERVIEWER: 
IF "DO NOT 
KNOW" PROBE 
FOR BEST

LESS THAN 2 YEARS ............... 1 ........... 1
2-4 YEARS ....................... 2 ........... 2
5-9 YEARS ....................... 3 ........... 3 355~
10-19 YEARS ..................... 4 ........... 4
20 YEARS OR MORE ................ 5 ........... 5
DON'T KNOW ...................... 6 ........... 6

356

F-3. Please look at Exhibit 25 and 
tel-1 me what type of 
refrigerator it is.

HALF-SIZE OR QUARTER ............. 1 ........... 1
REGULAR WITH SINGLE DOOR ......... 2 ........... 2
TWO DOORS - TOP AND BOTTOM ....... 3 ........... 3 357~
TWO DOORS - SIDE BY SIDE ......... 4 ........... 4 3S8
OTHER (SPECIFY:) _____________ 5 ........... 5

F-4. Please look at Exhibit 26. 
What is the size of your 
refrigerator in cubic feet?

10 CUBIC FEET OR LESS ............ 1 ........... 1
11-14 CUBIC FEET ................. 2 ........... 2
15-18 CUBIC FEET ................. 3 ........... 3
19-22 CUBIC FEET ................. 4 ........... 4
23 CUBIC FEET OR MORE ............. 5 ........... 5
DON'T KNOW ....................... 6 ........... 6

17
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

Section E. Cooking and Lighting

E-l. Now turn to Exhibit 21. What 
fuel is used aost for cooking 
in your house/apartment?

E-2. Please look at Exhibit 22 and 
tell me which of these are 
used for cooking here in your 
(house/apartment):

INTERVIEWER: READ ;AND CIRCS| 
" YES!!.';• OR "NO" FOR EACH;

01 GAS FROM UNDERGROUND PIPES 
SERVING YOUR NEIGHBORHOOD

02 BOTTLED GAS (LPG OR PROPANE)
03 FUEL OIL
04 KEROSENE OR COAL OIL
05 ELECTRICITY
06 COAL OR COKE
07 WOOD
21 OTHER (SPECIFY) :.

336-
337

00 NO COOKING DONE —> [E-5]

RECORD BOTH
AS "YES."

a. Gas stovetop or burners?........... l YES o NO

b. Gas oven?.......................... 1 YES 0 NO

ELECTRIC (CONVENTIONAL)

c. Electric stovetop or burners?..... 1 YES 0 NO

d. Electric oven (not microwave or
toaster oven) .................... l YES o NO

OUTDOOR GRILLS

e. Gas grill that uses bottled gas,
LPG, or propane?.................. l YES o NO

f. Gas grill that uses gas from
underground pipes?................. 1 YES o NO

338

339

340

341

342

343

E-3. Do you use a microwave oven? 

IF "YES" ON Q. E-3. ASK;
E-4. Please turn to Exhibit 

23. How much of your 
food is cooked in the 
microwave?

1 YES
0 NO —> [E-5]

1 MOST OR ALL
2 ABOUT HALF
3 SOME OR VERY LITTLE
4 USED ONLY FOR SNACKS OR
DEFROSTING FOOD 

6 DON'T KNOW

344

345

15

Energy Information Administration/Household Energy Consumption and Expenditures 1990 247



320

321-322

323

324

ffi5S^""~~:—^ : -'-•;•" —•'' : :• ::^" :"":":SrinS^iSl

t:BTU/HR-:QR LESS)

: : ' DON'T 
US. MS KNOW

help. ;:to;; keep

• :S: j- .:•-. i ---:=---.-•- v..- ,,*!•-. .;--.;- . ^^'^'il^linljj^jSjJig^jj^ilJ:;;:;;;.;

,„„„ -tr Expenditures 1990.



1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

Section D. Air Conditioning 307-308:03

D-l. Does your (house/apartment) 
have any air conditioning 
equipment (central and/or 
wall/window unit)?

D-2 How many rooms are usually 
cooled by your air 
conditioning (central or 
window/wall units) during the 
times you use it?

1 YES
0 NO —> [D-13]

NUMBER OF ROOMS:

310 

311-312~)

95 OR ENTIRE HOUSE/APARTMENT

D-3. Does your (house/apartment)
have central air conditioning 
equipment?

IF "YES" ON 0. D-3. ASK;

1 YES
0 NO —> [D-8]

313

D-4. What kind of fuel does 
it use — gas from 
underground pipes, 
bottled gas, or 
electricity?

D-5. Please look at Exhibit 
14. Which of the state 
ments on this Exhibit 
best describes the way 
you used your central 
air conditioner(s) last 
summer?

D-6. Does the air condition 
ing equipment that cools 
your home also cool 
other apartments, con- 
dos, houses, businesses, 
or farm buildings?

IF "NO" ON Q. D-6. ASK: 
D-7. Please turn to

Exhibit 15. About 
how old is your 
central air 
conditioning 
equipment?

01 GAS FROM UNDERGROUND PIPES
02 BOTTLED GAS, LPG, OR PROPANE 
05 ELECTRICITY 324.. 
96 DON'T KNOW

0 DID NOT USE AT ALL
1 TURNED ON ONLY A FEW DAYS OR 
NIGHTS WHEN REALLY NEEDED

2 TURNED ON QUITE A BIT 316
3 TURNED ON JUST ABOUT ALL SUMMER 
5 OTHER (SPECIFY) :______________

1 YES, A/C COOLS ONE OR MORE 
OTHER APARTMENTS, HOUSES, OR 
BUSINESSES —> [D-8] 317

0 NO, A/C IS FOR RESPONDENT'S HOME 
ONLY

6 DON'T KNOW —> [D-8]

01 LESS THAN 2 YEARS OLD
02 2-4 YEARS OLD
03 5-9 YEARS OLD
04 10-19 YEARS OLD
05 20 YEARS OR OLDER
06 AS OLD AS THE HOUSE/ORIGINAL

EQUIPMENT 
96 DON'T KNOW

318- 
319

;BW:8ic;*:Wi*M8S:SSI';**s your

13
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

Section C. Water Heating

C-l. Do you have hot running water 
in your home?

1 YES —> [C-3] 
0 NO

260

IF "NO." ON Q. C-l. ASK;
C-2. Do you have some way to 

heat water for washing 
or bathing?

C-3. Please turn to Exhibit 10. 
Which fuel is used most for 
heating water for washing or 
bathing?

INTERVIEWER 
WATER USED FOR WASHING, 
BATHING, ETC;; HOT FOR 
HEATING TEA> COFFEE. 
CIRCLE ONLY ONE.

1 YES
0 NO —> [D-l]

261

01 GAS FROM UNDERGROUND PIPES 
SERVING YOUR NEIGHBORHOOD

02 BOTTLED GAS (LPG OR PROPANE)
03 FUEL OIL
04 KEROSENE OR COAL OIL
05 ELECTRICITY
06 COAL OR COKE
07 WOOD
08 SOLAR COLLECTORS
21 OTHER (SPECIFY):____
96 DON'T KNOW

262- 
263

C-4. Does the main equipment for 
heating water for your home 
also heat water for other 
buildings or housing units?

1 YES —> [C-8]
0 NO, HOT WATER EQUIPMENT IS FOR
RESPONDENT'S HOME ONLY 

6 DON'T KNOW —> [C-8] 264

IF "NO" ON 0. C-4. ASK;
C-5. Please turn to Exhibit 

11. About how old is 
your water heater, just 
approximately? 
(INTERVIEWER; PROBE FOR 
BEST GUESS.)

C-6. Please turn To Exhibit 
12. How .large is your 
water heater tank?

C-7. Is the water heater
located in a place that 
is heated in the winter?

01 LESS THAN 2 YEARS
02 2-4 YEARS
03 5-9 YEARS
04 .10-19 YEARS
05 20 YEARS OR MORE 266
06 AS OLD AS THE HOUSE/ORIGINAL

EQUIPMENT 
96 DON'T KNOW 
00 NO SEPARATE WATER HEATER

1 SMALL (30 GALLONS OR LESS)
2 MEDIUM (31 TO 49 GALLONS)
3 LARGE (50 GALLONS OR MORE) 
6 DON'T KNOW 267

1 YES
0 NO
6 DON'T KNOW

268

11
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

B-21. We may have covered this
before, but please tell me 
— Has any wood been burned 
in your home in the past 12 
months?

1 YES
0 NO ~> [B-26]

237

IF "YES" ON O. B-21. ASK;
B-22. Where was the wood 

burned — in a wood 
heating stove, in a 
fireplace, or in a 
fireplace insert? 
(CIRCLE ALL THAT 
APPLY.)

B-23. Please turn to Exhibit 
9. This exhibit 
illustrates amounts of 
wood. Using the 
pictures as general 
reference points, 
please tell me 
approximately how much 
wood your household 
burned in the past 12 
months.

1 WOOD HEATING STOVE
2 FIREPLACE
3 FIREPLACE INSERT

239
240

1 A FEW LOGS OR SCRAPS
2 1/4 TO 1/3 OF A CORD 241
3 ABOUT 1/2 CORD
4 MORE THAN 1/2 CORD BUT LESS THAN 
ONE FULL CORD

5 ONE CORD OR MORE-

WRITE IN 
AMOUNT HERE: CORDS 

242-244

INTERVIEWER:' Q. B-23 1'^-^PfeOBE^OR^RES^ONDENT!S r BEST ESTIMATE OF 
NUMBER OF CORDS BURNEt). RECORD ANSWER !TO NEAREST CORD, OR CORD 
PLUS FRACTION, (FOR EXAMPLE: l;l; l!fc> 4;? :;iO, 12, AND SO ON) .

B-24. Which of the following 
best describes how 
many hours per day or 
per week you use your 
fireplace/ woodstove 
during the heating 
season (winter)?

1 Almost continuously 245
2 Not continuously, but average 
use exceeds 4 hours per day

3 Average between 1 and 4 hours 
per day

4 Average less than 1 hour per day 
but more than l hour per week

5 Average less than 1 hour per 
week

B-25. Did you purchase any
firewood for your home 
in the last 12 months?

1 YES 
0 NO

246
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

B-13. Please look at Exhibit 5.
How old is your main heating 
equipment, j ust 
approximately? 
(INTERVIEWER: PROBE FOR 
BEST GUESS.)

01 LESS THAN 2 YEARS OLD
02 2-4 YEARS OLD
03 5-9 YEARS OLD
04 10-19 YEARS OLD
05 20 YEARS OLD OR OLDER
06 AS OLD AS THE HOUSE/ORIGINAL

EQUIPMENT 
96 DON'T KNOW

168- 
169

B-14. Does the main equipment for 
heating your home also heat 
one or more other 
apartments, condos, 
households, businesses, or 
farm buildings?

1 YES —> [B-17]
0 NO, HOME HEATING EQUIPMENT IS
FOR RESPONDENT'S HOME ONLY.
[I* HOMEOWNER) —> [B-15];
[IF NOT HOMEOWNER] -.-> [B-17] 

6 DON'T KNOW —> [B-17J

170

B-15. If your main heating 
equipment had to be 
replaced, would you replace 
it with one that uses the 
same fuel?

1 YES —> [B-17]
0 NO
6 DON'T KNOW --> [B-17]

171

IF "NO" ON Q. B-15. ASK;
B-16. Please look at Exhibit 

6. What new fuel 
would you choose?

01 GAS FROM UNDERGROUND PIPES 
SERVING YOUR NEIGHBORHOOD

02 BOTTLED GAS (LPG OR PROPANE)
03 FUEL OIL
04 KEROSENE OR COAL OIL 172-
05 ELECTRICITY 173
06 COAL OR COKE
07 WOOD
08 SOLAR COLLECTORS
21 OTHER (SPECIFY) : '_______
96 DON'T KNOW
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

SUPPLEMENTARY HEATING FUELS

B-6. Please look at Exhibit 2 
again. You mentioned that 
your main heating fuel is 
(FUEL FROM Q. B-2). What 
other fuels are used to heat 
your home — including those 
used to provide heat just 
occasionally? Don't forget to 
include fuels that run 
portable heaters if you use 
them.

01 GAS FROM UNDERGROUND PIPES 
SERVING YOUR NEIGHBORHOOD

02 BOTTLED GAS (LPG OR PROPANE)
03 FUEL OIL
04 KEROSENE OR COAL OIL 143-
05 ELECTRICITY 148
06 COAL OR COKE
07 WOOD
08 SOLAR COLLECTORS
21 OTHER (SPECIFY):__________

00 NO OTHER FUELS USED —> [B-9] 
96 DON'T KNOW —> [B-9]

149-lS9:b

IF ADDITIONAL FUELS MENTIONED 
IN Q. B-6. ASK;___________
B-7. Going back to your main 

heating fuel—(FUEL 
FROM Q. B-2)—does this 
fuel provide all or 
almost all of the heat 
for your home, about 
three-fourths, or 
closer to half of the 
heat for your home?

B-8. If your main space- 
heating fuel were not 
available, could you 
heat your home to the 
comfort level that you 
desire using (FUELS MEN 
TIONED IN B-6)?

1 ALL OR ALMOST ALL (95% OR MORE)
2 ABOUT THREE-FOURTHS (67-94%)
3 CLOSER TO HALF (66% OR LESS)

260

1 YES
0 NO
6 DON'T KNOW

161
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

_ ^RESPQNI)EN^;|13{H|i|^:;f OQJ^;|MIR^SAY '.'. Throughout 
thiis :»int:erview:;I^airr :go.^ dif f erent 
exhilsitisj;;;^

A-9. Please open the booklet to 01 LESS THAN 1 YEAR
Exhibit I. How much longer do 02 1-2 YEARS
you plan to live in this home? 03 3-5 YEARS 13I~

04 6-10 YEARS 132
05 MORE THAN 10 YEARS
06 REST OF MY LIFE/AS LONG AS I

	CAN 
96 NOT SURE
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Form EIA-457A (1990)

1990 Residential Energy Consumption Survey 
Form EIA-457A

Section A: Housing Type

A-l. INTERVIEWER: CIRCLE TYPE OF
BUILDING IN WHICH RESPONDENT 
LIVES.

1 MOBILE HOME OR TRAILER ->
2 ONE-FAMILY DETACHED
3 ONE-FAMILY ATTACHED

(TOWNHOUSE, DUPLEX, OR ROWHOUSE)
4 HOUSE OR BUILDING WITH 2 TO 4 

APARTMENT UNITS —> [A-3]
5 HOUSE OR BUILDING WITH 5 OR MORE 

APARTMENT UNITS —> [A-3]

*UVRf€*0:lltoUT 
BUILDING IN WHICH RESPONDENT LIVES*

TYPE OF

IF ONE-FAMILY. RECORD
A-2. INTERVIEWER: CIRCLE

STYLE OF SINGLE-FAMILY 
HOME OR TOWNHOUSE BASED 
ON GENERAL APPEARANCE 
FROM OUTSIDE.

1 ONE STORY
2 TWO STORY
3 THREE STORY
4 SPLIT-LEVEL
5 OTHER (SPECIFY:

120

A-3. I'll ask a few questions about your household first so that I can
better understand your responses to the home energy use questions 
that come next.

First, does any other family 
or unrelated person share this 
(house/apartment) with you?

1 YES
0 NO —> [A-5] 121

IF "YES" ON Q. A-3. ASK; 
A-4. Does the additional

family (or unrelated
person) . . .

a. Live and eat
separately from other 
persons in the 
apartment or 
building?

b. Have direct access 
from outside the 
building or through a 
common hall?

1 YES 
0 NO

1 YES 
0 NO

122

123
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233
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Appendix E

Survey Forms
This appendix contains copies of the following data collection forms used in the 1990 Residential Energy 
Consumption Survey (RECS). Forms EIA-457A through C were used in the household portion of the REGS. 
Forms EIA-457D through G were mailed to energy suppliers. (The original color of each form is also 
indicated below.)

Forms and Titles Page

• EIA-457A 1990 Residential Energy Consumption Survey Household
Questionnaire (white) 232

Authorization Form (yellow) 297 
Vehicle Data Form (blue) 299

• EIA-457B Nationwide Survey on Household Energy Use (Mail) (white) 300

• EIA-457C Rental Agents, Landlords, and Apartment Managers form (white) 308

• EIA-457D Household Bottled Gas (LPG or Propane) Usage (blue) 314

• EIA-457E Household Electricity Usage (yellow) 317

• EIA-457F Household Natural Gas Usage (pink) 319

• EIA-457G Household Fuel Oil or Kerosene Usage (green) 321
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GN70PL--An indicator variable that equaled one if the thermostat setting when no one was home was 
70 degrees Fahrenheit or higher.

NT58MN--An indicator variable that equaled one if the thermostat setting during night sleeping hours 
was 58 degrees Fahrenheit or less.

HM58MN--An indicator variable that equaled one if the thermostat setting during the day when 
someone was home was 58 degrees Fahrenheit or less.

GN58MN--An indicator variable that equaled one if the thermostat setting when no one was home 
was 58 degrees Fahrenheit or less.

TEMPINDX = NT70PL + HM70PL + GN70PL - NT58MN - HM58MN - GN58MN.

UCNACASL, UCNACQBT: Indicator variables that show the amount the central air-conditioning equipment 
was used/not used. The respondents who stated they had central air-conditioning equipment were asked, 
"Which of the statements on this exhibit best describes the way you used/not used your air conditioner this 
summer?" The following indicator variables were set based on the respondent's response.

UCNACASL equaled one if the respondent reported "Turned on just about all summer." 

UCNACQBT equaled one if the respondent reported "Turned on quite a bit." 

UPRTFZZ: An indicator variable that equaled one if the household had an upright freezer.

USEACNOT: An indicator variable that equaled one if the respondent reported that they did not use their 
air-conditioning equipment.

UWWACASL, UWWACQBT: Indicator variables that show the amount the window/wall air-conditioning 
equipment was used/not used. The respondents who stated they had window/wall air-conditioning units were 
asked, "Which of the statements on this exhibit best describes the way you used/not used your air conditioner 
this summer?" The following indicator variables were set based on the respondent's response.

UWWACASL equaled one if the respondent reported "Turned on just about all summer." 

UWWACQBT equaled one if the respondent reported "Turned on quite a bit."

VSLQUNFO: An indicator variable that equaled one if the respondent estimated that the housing unit used 
less than 100 gallons of fuel oil yearly.

WARMPACF: An indicator variable that equaled one if the household was located in the Pacific Census 
Division in one of the following climate zones : 4 through 7. (See Climate Zones in the Definition of End- 
Use Variables.)

WDSECHT: An indicator variable that equaled one if the household used wood as its secondary space-heating 
energy source.

WHRZONE1: An indicator variable that equaled one if the housing unit was located in Climate Zone 1. 
Zone 1 was defined as areas where the average annual heating degree-days (base 65 degrees F) were over 
7,000.

Energy Information Administration/Household Energy Consumption and Expenditures 1990 227



Bsple size of-the refrigerator. - 

;jze of the refrigerator.
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RFRLTU2: An indicator variable that equaled one if the secondary refrigerator is used only 1 to 3 months 
of the year.

RFRLTU3: An indicator variable that equaled one if the third refrigerator is used only one to three months 
of the year.

RFRMANU1: An indicator variable that equaled one if the primary refrigerator is manual. 

RFRMANU2: An indicator, variable that equaled one if the secondary refrigerator is manual. 

RFRMANU3: An indicator variable that equaled one if the third refrigerator is manual. 

RFRNEW1: An indicator variable that equaled one if the primary refrigerator was new (4 years or less). 

RFRNEW2: An indicator variable that equaled one if the secondary refrigerator was new (4 years or less). 

RFRNEW3: An indicator variable that equaled one if the third refrigerator was new (4 years or less). 

RFRSML1: An indicator variable that equaled one if the primary refrigerator is small (10 cubic feet or less). 

RFRSML2: An indicator variable that equaled one if the secondary refrigerator is small (10 cubic feet or less). 

RFRSML3: An indicator variable that equaled one if the third refrigerator is small (10 cubic feet or less). 

RFR1ADJ: Term used to adjust the electricity refrigerator term RFRBASE1 if the refrigerator is manual. 

RFR2ADJ: Term used to adjust the electricity refrigerator term RFRBASE2 if the refrigerator is manual. 

RFR3ADJ: Term used to adjust the electricity refrigerator term RFRBASE3 if the refrigerator is manual.

RFR1BDJ: Term used to adjust the electricity refrigerator term RFRBASE1 if the refrigerator has side-by- 
side doors.

RFR2BDJ: Term used to adjust the electricity refrigerator term RFRBASE2 if the refrigerator has side-by- 
side doors.

RFR3BDJ: Term used to adjust the electricity refrigerator term RFRBASE3 if the refrigerator has side-by- 
side doors.

RFR1CDJ: Term used to adjust the electricity refrigerator term RFRBASE1 if the refrigerator is new.

RFR2CDJ: Term used to adjust the electricity refrigerator term RFRBASE2 if the refrigerator is new.

RFR3CDJ: Term used to adjust the electricity refrigerator term RFRBASE3 if the refrigerator is new.

RFR1DDJ: Term used to adjust the electricity refrigerator term RFRBASE1 if the refrigerator is only used 
1 to 3 months a year.

RFR2DDJ: Term used to adjust the electricity refrigerator term RFRBASE2 if the refrigerator is only used 
1 to 3 months a year.

RFR3DDJ: Term used to adjust the electricity refrigerator term RFRBASE3 if the refrigerator is only used 
1 to 3 months a year.
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NGWATRHT: A term used in the natural gas water-heating component to adjust for the number of household 
members.

NGWHIDX: A midlevel term used in the electricity, fuel oil, LPG, and kerosene water-heating components.

NGWHTADJ1: A term that adjusted the natural gas water-heating component when natural gas was only a 
secondary water-heating energy source, or the housing unit did not have hot running water.

NGWHTADJ2: A term that adjusted the natural gas water-heating component for the climate.

NGWHTADJ3: A term that adjusted the natural gas water-heating component for the water heater size.

NGWTHT: An indicator variable that equaled one if natural gas was the main water-heating energy source.

NUMHSMEM: Number of household members in the housing unit.

NUMLGT4: Number of lights on 4-12 hours.

NUMTVCLC: Number of color television sets in the housing unit.

NUMWTBED: Number of water beds in the housing unit.

OFTNGONE: An indicator variable that equaled one if the respondent reported that the most used 
refrigerator was used less than 12 months.

OLDFZZ: An indicator variable that equaled one if the freezer was more than 20 years old.

POORINSL: An indicator variable that equaled one if the respondent reported that the housing unit was 
poorly insulated.

RADEQUIP: An indicator variable that equaled one if the main space-heating equipment used radiators, 
convectors, or hot water pipes to distribute the heat.

RECI: Residential Energy Conservation Index (RECI). A number derived for the purpose of characterizing 
a set of conservation activities at one point in time for the purpose of accounting for factors that contribute 
to the reduction of space heating in single-family homes and/or mobile homes. Each item in the index is 
weighted according to its importance as a conservation activity. The RECI lies between 0 and 10. The table 
below describes the items that are included in the RECI and the weights for the RECI.
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MHHDDSZ: A midlevel term within the electricity space-heating component.

MHTC9467: An indicator variable that equaled one if the respondent reported that the main space heating 
equipment contributed between 67 and 95 percent of the heat.

MHTC66MN: An indicator variable that equaled one if the respondent reported that the main space-heating 
system contributed less than two-thirds of the heat.

MIDDLEHH: An indicator variable that equaled one if the head of the household was between 40 and 59 
years old.

MOBILEHM: An indicator variable that equaled one if the type of living quarters was a mobile home.

NDRSAWS: Number of doors and windows in the housing unit.

NEWFZZ: An indicator variable that equaled one if the freezer was less than 2 years old.

NGAIRCON: A midlevel term within the natural gas air-conditioning component.

N6APPL: A midlevel term within the natural gas appliance component.

NGCLSDY: An indicator variable that equaled one if the household had a natural gas clothes dryer.

NGCOOK: An indicator variable that equaled one if natural gas was the main cooking energy source.

NGMHADJ1: A term that adjusted the natural gas space-heating component for the heated floorspace in the 
basement.

NGMHADJ2: A term that adjusted the natural gas space-heating component for the type of space-heating 
equipment.

NGMHADJ3: A term that adjusted the natural gas space-heating component for certain conservation 
characteristics present in the household. (See RECI in Definition of End-Use Variables.)

NGMHADJ4: A term that adjusted the natural gas space-heating component for the amount of space heating 
provided by secondary space-heating energy sources.

NGMHADJ5: A term that adjusted the natural gas space-heating component for the age of the housing unit. 

NGMHADJ6: A term that adjusted the natural gas space-heating component for thermostat setting.

NGMHADJ7: A term that adjusted the natural gas space-heating component for the insulation characteristics 
of the housing unit.

NGMHADJ8: A term that adjusted the natural gas space-heating component for whether the housing unit 
was located in a multifamily unit.

NGMAINHT: A term within the natural gas space-heating component that accounted for the use of natural 
gas as the main space-heating energy source.

NGMHEAT: An indicator variable that equaled one if natural gas was the main space-heating energy source.

NGMHHDD: A term used in the natural gas space-heating component that was a function of the number of 
heating degree-days. (See HDD65 in Definition of End-Use Variables.)
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KRMAINSH: A term within the kerosene space-heating component that represented the amount of kerosene 
consumed for space heating when kerosene was used as a main space-heating energy source.

KRSECSH: A term within the kerosene space-heating component that represented the amount of kerosene 
consumed for space heating when kerosene was used as a secondary space-heating energy source.

KRSHADJ: A term that adjusted the kerosene space-heating component upward when kerosene was used as 
a secondary space-heating energy source, and the main space-heating energy source was reported by the 
respondent to provide "about three-fourths" or "closer to half of the heat.

KRSHBDJ: A term within the kerosene space-heating component that adjusts the secondary space-heating 
term if wood is also reported as a secondary space-heating energy source.

KRWATRH: A midlevel term in the kerosene water-heating component. 

KERWHTADJ: A midlevel term in the kerosene water-heating component. 

LOGCOOL: Log(base 10) of cooled square footage. 

LOGFODLS: Log(base 10) of amount of fuel oil delivered to the household. 

LOGHTSF: Log(base 10) of heated floorspace.

LOGRELPC: Log(base 10) of ((price of 1,000 kWh of electricity) / ($75.00)). Average revenue (cents per 
kilowatthour) data were used as average price in the electricity regression equations. These data were obtained 
from the 1990 EIA survey using Form EIA-861 undertaken by the Office of Coal, Nuclear, Electric, and 
Alternate Fuels. Average revenue per kilowatthour was calculated by dividing total annual revenue by total 
annual retail sales for each electric utility. An average revenue per kilowatthour was attached to each 1990 
RECS household using electricity.

LOGRNGPC: Average price (dollars per thousand cubic feet) data used in the natural gas regression 
equations, were obtained from the 1990 EIA survey using Form EIA-176 undertaken by the Office of Oil and 
Gas. Price data are representative of the average price of the natural gas sold and delivered to residential 
customers. An average price was attached to each 1990 RECS household using natural gas.

LPGAPPL: A midlevel term within the LPG appliance component.

LPGCK: A midlevel term within the LPG appliance component.

LPGCLSDY: An indicator variable that equaled one if the household had a LPG clothes dryer.

LPGCOOK: An indicator variable that equaled one if LPG was the main cooking energy source.

LPGMAINHT: A term in the LPG space-heating component that accounted for the use of LPG as the main 
space-heating energy source.

LPGMHEAT: An indicator variable that equaled one if LPG was the main space-heating energy source.

LPGMHADJ: A term that adjusted the LPG main space-heating component if the household used a secondary 
space-heating energy source.

LPGOUTLT: An indicator variable that equaled one if the household had a LPG outdoor light. 

LPGPLHT: An indicator variable that equaled one if the household used LPG to heat a swimming pool.
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FOMAINHT: A term in the fuel oil space-heating component that accounted for the use of fuel oil as the 
main space-heating energy source.

FOMHEAT: An indicator variable that equaled one if fuel oil was the main space-heating energy source. 
FOSECHEAT: A term within the fuel oil space-heating component that accounted for the use of fuel oil as 
a secondary space-heating energy source.

FOSHEAT: An indicator variable that equaled one if fuel oil was a secondary space-heating energy source and 
was not the main space-heating energy source.

FOSHWHADJ: A term that adjusted the fuel oil space-heating and water-heating components for the type 
of equipment, number of fuel oil deliveries, and the estimated amount of fuel oil used.

FOSWTHT: An indicator variable that equaled one if fuel oil was a secondary water-heating energy source 
and was not the main water-heating energy source.

FOTTADJ: A term that adjusted the fuel oil space-heating and water-heating components if the main-heating 
equipment used radiators, convectors, or hot water pipes to distribute the heat.

FOTTBDJ: A fuel oil space-heating and water-heating adjustment term that adjusts for the number of times 
fuel oil is delivered to the household.

FOTTCDJ: A fuel oil space-heating and water-heating adjustment term that adjusts for the household's 
estimate of the amount of fuel oil used by the household.

FOTUB: An indicator variable that equaled one if the household used fuel oil to heat a hot tub.

FOWATERHT: A midlevel term within the fuel oil water-heating component.

FOWHTADJ: A midlevel term within the fuel oil water-heating component.

FOWTHT: An indicator variable that equaled one if fuel oil was the main water-heating energy source.

FREZZR: A term within the electricity appliance component that accounted for the use of electricity in 
freezers.

FRZRADJ: A term that adjusted the freezer component if the household owned a manual freezer. 

FRZRBASE: A term that adjusted the freezer component if the household owned any type of freezer. 

FRZRBDJ: A term that adjusted the freezer component if the household owned an upright freezer. 

FRZRCDJ: A term that adjusted the freezer component for the age of the freezer. 

FZZRCOM: Energy used for the freezer subcomponent.

HDD65: Number of heating degree-days(HDD) using base 65 degrees Fahrenheit (see "Glossary" in this 
report).

HEATED: Amount of heated fioorspace (in square feet) in a housing unit.

HEATPUMP: An indicator variable that equaled one if the main space-heating equipment was a heat pump.

HHFEMALE: An indicator variable that equaled one if the head of household was a female.
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CDD65: Number of cooling degree-days(CDD) using base 65 degrees Fahrenheit (see "Glossary" in this 
report).

CDDT2000: Equals CDD65 - 2,000 if CDD65 is greater than 2,000 and equals 0 if CDD65 is 2,000 or less. 

CLSWASHR: An indicator variable that equaled one if the household had an automatic clothes washer.

COOKSTVH: An indicator variable that equaled one if the main space-heating equipment was a cooking 
stove.

COOLED: Cooled square footage.

DSHWASHR: An indicator variable that equaled one if the household had an electric dishwasher.

ELACADJ1: A term that adjusted the electricity air-conditioning component for the presence of central 
air-conditioning equipment.

ELACADJ2: A term that adjusted the electricity air-conditioning component for the reported amount of time 
the central air-conditioning equipment was used.

ELACADJ3: A term that adjusted the electricity air-conditioning component for the reported amount of time 
the wall unit air-conditioning equipment was used.

ELACADJ4: A term that adjusted the electricity air-conditioning component for the presence of ARAC (see 
ARAC).

EIACADJ5: A term that adjusted the electricity air-conditioning component if the housing type was a mobile 
home.

ELACCDD: A term within the electricity air-conditioning component that was a function of cooling 
degree-days and the average humidity during the summer months (See CDD65, CDDT2000, and HUMDT58).

ELACNHMM: A term that adjusted the electricity air-conditioning component for the number of household 
members that are from 13 to 65 years old.

ELACSIZE: A term within the electricity air-conditioning component that was a function of the amount of 
floorspace that can be cooled.

ELAIRCON: A midlevel term within the electricity air-conditioning component.

ELAPPLTOT: A midlevel term within the appliance subcomponent of the electricity general appliance 
component This term represented the amount of electricity consumed in all appliances except refrigerators, 
freezers, and appliances used for space heating, water heating, and air conditioning.

ELCLSDRY: An indicator variable that equaled one if the household had an electric clothes dryer. 

ELCOOK: An indicator variable that equaled one if electricity was the main energy source used for cooking.

ELFZZCON: A midlevel term within the electricity freezer subcomponent of the general appliance 
component.

ELHTTUB: An indicator variable that equaled one if the household had an electric hot tub.
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The kerosene adjustment factor is given by:

KERTTADJ = 1 + (.53353 x KERODELV). 

It adjusts the kerosene space-heating component upward when kerosene is delivered to the housing unit.

Water-Heating Component (WTHTCOM)

The water-heating component for kerosene is given by:

WTHTCOM = KRWATRH x KERWHTADJ x KERTTADJ.

Only two households that responded to the 1990 RECS, indicated that kerosene was used to heat water. One 
of these households indicated that kerosene was the main water-heating energy source; the other household 
indicated that kerosene was a secondary water-heating energy source. The value of KRWATRH and 
KERWHTADJ were given by:

KRWATRH = (.54136 x NGWHIDX x NGTOTIDX) 

and

KERWHTADJ = (KERWTHT x HVHTRUNW)
+ (0.39216 x (KERSWTHT + (KERWTHT x (1 - HVHTRUNW)))),

KERWTHT was an indicator variable that equaled one if the main water-heating energy source was kerosene. 
KERSWTHT was an indicator variable that equaled one if the secondary water-heating energy source was 
kerosene. NGWHIDX was defined in the electricity equations and NGTOTIDX was defined earlier in the 
fuel oil section. The value of the coefficient in the above equation was constrained to equal the coefficient 
in KRMAINSH, the kerosene main space-heating component.

Appliance Component (APPLCOM)

The appliance component was defined by:

APPLCOM = (135 x KERAPPL).

The term KERAPPL in the appliance component is an indicator variable that equaled one if kerosene was 
used for some end use other than space heating or water heating.

Definition of End-Use Variables

Many of the independent variables used in the regression equations were indicator variables. By definition, 
an indicator variable is set equal to one when a certain condition is met. Otherwise, the variable is set equal 
to zero. Typically, the end-use components are defined in the text as the product of a general consumption 
measure (referred to as the midlevel term in the glossary in this appendix) and factors, which adjust 
consumption. Typically, the adjustments account for differences between households because of demographic 
or housing characteristics. The midlevel terms are generally functions of several RECS variables. Their 
specific definitions are given in equations presented in the text. The definition of the variables used in the 
end-use regression equations follows in alphabetical order by variable name.
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LPGMAINHT represented the consumption of LPG for space heating when LPG was the main space-heating 
energy source. LPGSECHT represented the consumption of LPG for space heating when LPG was a 
secondary space-heating energy source but not the main space-heating energy source. The results of the 
natural gas regression were used to calculate the independent variable used in LPGMAINHT. LPGMAINHT 
and LPGSECHT were given by:

LPGMAINHT = (0.85493 x LPGMHEAT x NGMHHDD x NGMHSZ x NGSHDJDX 
x NGTOTIDX

LPGMHADJ = 1 - (.23685 x HVAUXHT) 

LPGSECHT = (7640.3 x LPGSHEAT x SQRTNHMM) 

and

LPGSHADJ = 1 - (1.0 x LPRANGE)
+ (2.5036 x MHTC66MN x SECHTCAP).

In the equation for LPGMAINHT, the term LPGMHEAT was an indicator variable that equaled one if LPG 
was the main space-heating energy source. See natural gas equations for a definition of NGSHDJDX and the 
fuel oil equations for the definition of NGTOTIDX. In the equation for LPGSECHT, the term LPGSHEAT 
was an indicator variable that equaled one if LPG was a secondary, but not the main space-heating energy 
source.

Water-Heating Component (WTHTCOM)

The water-heating component for LPG is given by:

WTHTCOM = LPGWATHT x LPGWHTADJ 

The terms in the LPG water-heating component were given by:

LPGWATHT = (0.79789 x NGWHIDX x NGTOTIDX) 

and

LPGWHTADJ = (LPGWTHT x HVHTRUNW)
+ (0.39216 x (LPGSWTHT + (LPGWTHT x (1 - HVHTRUNW)))),

where NGWHIDX was defined earlier in the electricity section and NGTOTIDX was defined earlier in the 
fuel oil section.

Appliance Component (APPLCOM)

The appliance component for LPG is given by:

APPLCOM = LPGAPPL + LPGCK.

The appliance component for LPG contained terms that accounted for the use of LPG for cooking, clothes 
drying, outdoor lights, and pool heating.
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Space-Heating Component (SPHTCOM)

The space-heating component of fuel oil consumption can be written

SPHTCOM = (FOMAINHT + FOSECHEAT) x FOSHWHADJ.

FOMAINHT represented the consumption of fuel oil for space heating when fuel oil was the main 
space-heating energy source. FOSECHEAT represented the consumption of fuel oil for space heating when 
fuel oil was a secondary space-heating energy source and was not used as the main space-heating energy 
source. Both FOMAINHT and FOSECHEAT used terms that were developed using the natural gas data. 
The natural gas terms were used in the fuel oil space-heating component for the same reasons that natural 
gas terms were used in the electricity space-heating component. (See section on "Electricity Regression 
Equations, Space-Heating Component" in this appendix for details.)

FOMAINHT = .80823 x FOMHEAT x NGMHHDD x NGMHSZ x NGSHDJDX 
x NGTOTIDX

and

FOSECHEAT = 177.82537 x FOSHEAT x NGMHSZ.

NGTOTIDX is a product of adjustment factors that were also used in the natural gas space-heating 
component.

NGTOTIDX = NGTOTADJ1 x NGTOTADJ2 x NGTOTADJ3 x NGTOTADJ5 
x NGTOTADJ6.

Adjustment Factors

The term FOSHWHADJ adjusted the space-heating and water-heating components. If the respondent 
estimates were available, then FOSHWHADJ adjusted the two components for the value of the estimates and 
for the type of the space-heating equipment. If the respondents' estimates were not available, then 
FOSHWHADJ adjusted the two components only for the type of space-heating equipment.

FOSHWHADJ = FOTTADJ x FOTTBDJ x FOTTCDJ

Where:

FOTTADJ = 1 + (.01251 x FOMHEAT x RADEQUIP) 

FOTTBDJ*5 = 1 + (.30686 x LOGFODLS)

FOTTCDJ66 = 1 - (.42161 x VSLQUNFO) 
- (.23046 x SMLQUNFO) 
+ (.08992 x LRGQUNFO).

the household member does not provide for an answer for the number of fuel oil deliveries and the amount of fuel oil used 
in a year, the adjustment terms FOTTBDJ and FOTTCDJ are set equal to one in the fuel oil regression equations and the remaining 
coefficients are recomputed. This results in the coefficient for the FOMAINHT term changing from .80823 to .86814. Similarly, the 
coefficients for the FOSECHEAT term changes from 177.82537 to 148.88705, the FOTTADJ term changes from .01251 to .15624, and 
the FOWATERHT term changes from .72141 to .81079.

"ibid.
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RFR1BDJ = 1 + .46337 x RFRDD1 
RFR2BDJ = 1 + .46337 x RFRDD2 
RFR3BDJ - 1 + .46337 x RFRDD3

RFR1CDJ = 1 - .32296 x RFRNEW1
RFR2CDJ = 1 - .32296 x RFRNEW2
RFR3CDJ = 1 - .32296 x RFRNEW3

RFR1DDJ = 1 - RFRLTU1 
RFR2DDJ =1- RFRLTU2 
RFR3DDJ = 1 - RFRLTU3

RFR1EDJ = 1 - (.50484 x RFRSML1) + (.36202 x RFRLRG1)
RFR2EDJ = 1 - (.50484 x RFRSML2) + (.36202 x RFRLRG2)
RFR3EDJ = 1 - (.50484 x RFRSML3) + (.36202 x RFRLRG3)

The adjustment term RFR1ADJ decreases the estimated consumption for the first refrigerator if it is a manual 
defrost refrigerator. The adjustment term RFR1BDJ increases the estimated consumption for the first 
refrigerator if it is a double door refrigerator. The adjustment term RFR1CDJ decreases the estimated 
consumption for the first refrigerator if it is a new refrigerator. The adjustment term RFR1DDJ decreases 
the estimated consumption for the first refrigerator if it is used less than 12 months per year. The adjustment 
term RFR1EDJ decreases tbe estimated consumption for the first refrigerator if it is a small refrigerator and 
increases the estimated consumption if it is a large refrigerator.

General Appliance Component 

Freezer Subcomponent (FZZRCOM) 

The freezer component for electricity consumption is given by: 

FZZRCOM = ELFZZCON x ELTOTADJ

The freezer component for electricity consisted of all electricity used to operate freezers that were not part 
of a refrigerator. There was no freezer component for natural gas, LPG, fuel oil, and kerosene. ELTOTADJ 
was defined earlier and ELFZZCON is given by:

ELFZZCON = FREZZR x RZADJ.

The term RZADJ adjusted FREZZR for cooling degree-days as described above under the refrigerator 
component.

FREZZR was given by:

FREZZR = FRZRBASE x FRZRADJ x FRZRBDJ x FRZRCDJ

Where:
FRZRBASE = 1961 x HVFRZR 
FRZRADJ = 1 + (-0.32925 x MANUFZZ) 
FRZRBDJ = 1 + (0.50692 x UPRTFZZ) 
FRZRCDJ = 1 + (0.46049 x OLDFZZ) 

+ (-0.28183 x NEWFZZ).
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The term ELWATERHT represents the use of electricity for water heating. ELTOTADJ was defined above. 

Electricity used for water heating is given by:

ELWATERHT = (0.45320 x NGWHIDX x NGTOTIDXEL x ELWATADJ1).

The first two terms in ELWATERHT use components estimated for natural gas. The third term 
(ELWATADJl) adjusted ELWATERHT for the situation in which electricity was only a secondary 
water-heating energy source or the household did not have hot running water. NGWHIDX and ELWATADJl 
were given by:

NGWHIDX = NGWATRHT x NGWHTADJ2 x NGWHTADJ3 
and

ELWATADJl = ELWHEAT x HVHTRUNW
-I- (0.41090 x (ELSWHEAT + (ELWHEAT x (1 - HVHTRUNW)))).

NGTOTIDXEL was defined in the space-heating section.

Air-Conditioning Component (AIRCCOM)

The electricity consumption for air conditioning is given by: 

AIRCCOM = ELAIRCON x ELTOTADJ

The term ELAIRCON represented the use of electricity for air conditioning and ELTOTADJ was defined 
earlier. The electricity consumption for air conditioning is estimated by:

ELAIRCON = ELACCDD x ELACSIZE x ELACNHMM x ELACADJ1 x ELACADJ2 
x ELACADJ3 x ELACADJ4 x ELACADJ5.

The term ELACCDD was a function of cooling degree-days and the average humidity during the summer 
months. The term ELACSIZE was a function of the amount of floorspace that could be cooled and 
ELACNHMM was a function of the number of household members. The terms ELACADJ1, ELACADJ2, 
ELACADJ3, ELACADJ4, and ELACADJ5 were terms that adjusted the air-conditioning component for the 
type of equipment (ELACADJ1 and ELACADJ4), the pattern of use of the equipment (ELACADJ2 and 
ELACADJ3), and the housing type (ELACADJ5).

ELACCDD, ELACSIZE, ELACNHMM, ELACADJ1, ELACADJ2, ELACADJ3, ELACADJ4, and 
ELACADJ5 were given by:

ELACCDD = (1 - USEACNOT) x ((.235007 x SQRTCD65) 
+ (.06638 x SRC65T20 x SQRTHM58))

ELACSIZE = (0.04 x COOLED)
+ (42.02794 x LOGCOOL),

ELACNHMM = 1 + (.24546 x SQR13T65), 

ELACADJ1 = 1 + (1.53180 x HVCENTAC),

ELACADJ2 = 1 + (.66035 x UCNACQBT x (1-UWWACASL)) 
+ (.87069 x UCNACASL),
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indicator variables for their presence. Consumption for clothes dryers is also presented as a function of the 
square root of the number of household members.

NGAPPL = (3344 x SQRTNHMM x (NGCOOK + NGSCOOK)) 
+ (19,180 x NGOUTLT) 
+ (33,595 x NGPLHT) 
+ (1,168 x NGTUB) 
+ (2,132 x NGCLSDY x SQRTNHMM) 
+ (135 x NGOUTGR) 
+ (135 x NGOTHER).

Electricity Regression Equations

The regression equation that was developed for predicting the amount of electricity consumed for space 
heating, water heating, air conditioning, refrigerator, freezer, and appliance usage is:

Y = SPHTCOM + WTHTCOM + AIRCCOM + RFRGCOM + FZZRCOM + APPLCOM + e,

where Y is the annual electricity consumption for the household. The individual components are complicated 
nonlinear functions of independent household variables, which are available from RECS and a description of 
each component follows.

Space-Heating Component (SPHTCOM)

The space-heating component of electricity consumption can be written as: 

SPHTCOM = (ELMAINHT + ELSECHEAT) x ELTOTADJ.

In this equation, ELMAINHT represents the consumption of electricity for space heating when electricity was 
the main space-heating energy source. ELSECHEAT represents the consumption of electricity for space 
heating when electricity was only a secondary space-heating energy source. ELMAINHT involves terms 
defined in the natural gas space-heating component. This was done for consistency and to take advantage of 
the results found while developing the natural gas equation. The number of observations where the main 
space-heating energy source was natural gas was much larger than the number where the main space-heating 
energy source was electricity. The coefficients in the electricity equations were less accurate because of the 
smaller number of observations. It was decided to use the coefficients that were estimated using the natural 
gas data to calculate some of the independent variables used in the electricity space-heating component. The 
variables borrowed from natural gas adjust for demographics or housing structure. Adjustments for such 
characteristics should be the same regardless of energy source.

The use of electricity as a main heating fuel, is given by: 

ELMAINHT = MHHDDSZ x ELMSHADJ.

The terms in ELMAINHT can be described as follows. MHHDDSZ represents the consumption of electricity 
as the main heating fuel. ELMSHADJ adjusted for the presence of a heat pump. The resulting expressions 
and their estimated coefficients are given below.

MHHDDSZ = .3632 x ELMHEAT x NGMHHDD x NGMHSZ x NGSHDJDX 
xNGTOTIDXEL

ELMSHADJ = 1 - (.1233 x HEATPUMP).
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The use of natural gas as a secondary heating fuel is given by:

NGSECHEAT = (3.33993 x NGSHEAT x HDD65)
+ (4849.59 x NGSHEAT x NUMHSMEM).

The terms in the secondary space-heating component, NGSECHEAT, can be described as follows. NGSHEAT 
was an indicator variable that equaled one if natural gas was a secondary, but not the main space-heating 
energy source. HDD65 was the number of heating degree-days. NUMHSMEM was the number of household 
members.

Adjustment Factors

The term NGTOTADJ represents a total adjustment, that was applied to all of the natural gas components. 
NGTOTADJ consisted of six components that adjusted for various demographic characteristics of the 
household and the price of natural gas. NGTOTADJ, its six components, and the estimated coefficients are 
defined as follows:

NGTOTADJ = NGTOTADJ1 x NGTOTADJ2 x NGTOTADJ3 x NGTOTADJ4 
x NGTOTADJ5 x NGTOTADJ6

NGTOTADJ1 = 1 + (0.20045 x BLACK)

NGTOTADJ2 = 1 - (0.35327 x OFTNGONE)

NGTOTADJ3 = 1 + (0.04232 x HHFEMALE)

NGTOTADJ4 = 1 - (0.26494 x LOGRNGPC)

NGTOTADJ5 = 1 + (0.13391 x HIGHINCM) 

and
NGTOTADJ6 = 1 + (0.15975 x HH66PLUS).

Water-Heating Component (WTHTCOM)

The water-heating component of the natural gas consumption is given by: 

WTHTCOM = NGWATERHT x NGTOTADJ

Here the first term represents the use of natural gas for water heating. The adjustment term is described 
above.

Natural gas used for water heating is given by:

NGWATERHT = NGWATRHT x NGWHTADJ1 x NGWHTADJ2 x NGWHTADJ3.

The terms in NGWATERHT can be described as follows. NGWATRHT expressed the consumption of energy 
for water heating as a function of the square root of the number of household members and the square root 
of the number of household members between 13 and 65 years of age. NGWHTADJ1 was a term that 
adjusted NGWATERHT for the situation in which natural gas was only a secondary water-heating energy 
source or the household did not have hot running water. NGWHTADJ2 was a term that adjusted 
NGWATERHT for the climate. NGWHTADJ2 decreases as the number of cooling degree-days increases. 
Households in warmer climates should use less energy for water heating because the ground water should be
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Unfortunately, the variance of Cj tends to increase as YCOM increases. Furthermore, the distribution of Cj 
is skewed in the positive direction. These two facts violate the assumptions associated with linear least-squares 
regression. On the other hand, the distribution of

e2 = (Y)" - (YCOM)"

is closer to being normally distributed with a constant variance. Hence, a nonlinear least-squares regression 
procedure that minimizes the sum of squares of e2 was used.

For each energy source, the dependent variable was the household's consumption as reported on the RECS 
Suppliers Survey in thousands of Btu. The specific set of independent variables was not the same for all 
energy sources. Most of the independent variables are derived from information reported by the household 
on the Household Survey. The end-use components consisted of sums or products of terms that themselves 
may have been sums or products of the independent variables. The overall methodology may seem complex 
at first glance, but there was a common structure. In general, the components consisted of an overall term 
multiplied by various adjustments. This format allowed the components to be adjusted by many factors. The 
relative size of the adjustments was easy to determine.

The disadvantage of the format was that it yields a basic equation that is intrinsically nonlinear. As a result, 
standard multivariate linear regression techniques could not be used to estimate the parameters. A nonlinear 
technique was used. The parameters were estimated by using the nonlinear regression procedure (PROC 
NLIN) contained in the statistical computer package, SAS.63

The equations are discussed below. All coefficients were obtained from the nonlinear regression equation 
unless otherwise noted. Natural gas is discussed first because the results of the natural gas nonlinear 
regression procedure were used to formulate independent variables for the other energy sources.64

Natural Gas Regression Equations

The regression equations estimated for natural gas is:

Y = SPHTCOM + WTHTCOM + AIRCCOM + APPLCOM + e,

where Y is the annual natural gas consumption for the household. The individual components are complicated 
nonlinear functions of independent household variables, which are available from RECS and a description of 
each component follows.

Space-Heating Component (SPHTCOM)

The space-heating component of natural gas consumption can be written 

SPHTCOM = (NGMAINHT + NGSECHEAT) x NGTOTADJ.

In this equation, NGMAINHT represents the use of natural gas as the main space-heating fuel and 
NGSECHEAT represents the use of natural gas as a secondary space-heating fuel. The adjustment term

^Statistical Analysis System (SAS) Institute (Cary, North Carolina).

^^The terms used in the regression equations for all fuels are described in "Definitions of End-Use Variables" at the end of this 
appendix.
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not contain specific terms for whole-house fans, ceiling fans, window fans, and evaporative (swamp) coolers, 
because the terms were only marginally significant. Hence, the consumption of electricity to operate these fans 
and evaporative coolers was not assigned to the air-conditioning component; it was included in the appliance 
component. This differs from the previous RECS (prior to 1987) where the regression equation for electricity 
included in the air-conditioning component a term for evaporative coolers, whole-house fans, ceiling fans, and 
window fans. The consumption of electricity to operate these types of coolers and fans was assigned to the 
air-conditioning component. Consequently, in RECS prior to 1987, there existed households that did not have 
air-conditioning equipment, yet these households had positive amounts assigned to their air-conditioning 
component.

In the 1990 RECS, the households that reported that they had air-conditioning equipment but did not use the 
equipment, were assigned a value of zero for their electricity air-conditioning component. In RECS prior to 
1987, these households were assigned positive values for their electricity air-conditioning component.

The natural gas air-conditioning component was defined as all natural gas used to operate natural gas 
air-conditioning equipment. There was no air-conditioning component for fuel oil, kerosene, or LPG.

General Refrigerator Component

The refrigerator component for electricity consisted of all electricity used to operate refrigerators. The 
electricity used to operate freezers that are not part of a refrigerator was assigned to a separate component 
under General Appliance. There was no refrigerator component for natural gas, LPG, fuel oil, and kerosene.

General Appliance Component

The general appliance component consisted of the following two components: (1) Appliance Subcomponent 
and (2) Freezer Subcomponent. A discussion of these two components follows.

Appliance Subcomponent

The general appliance component consisted of all energy not used specifically for any of the other end uses, 
This component included energy associated with lights, clothes dryers, cooking equipment, fans (including fans 
for forced-air, space-heating systems), evaporative coolers, and home entertainment equipment such as 
televisions, stereos, video cassette recorders, electronic games, and computers.

The appliance component for fuel oil was zero except for five households that used fuel oil for some end use 
other than space heating and water heating. Of these five households, two households used fuel oil for heating 
a hot tub. Similarly, the appliance component for kerosene was zero except for seven households that used 
kerosene for some end use other than space heating and water heating.

Energy used in general appliances during the winter will frequently help heat the housing unit. This secondary 
effect of the appliance consumption was not included in the estimation of the space-heating component. In 
addition, during the summer, energy used in general appliances may add to the load on the air-conditioning 
system. This was not included in the air-conditioning component.

Freezer Subcomponent

This component was only estimated for electricity; there was no freezer component for natural gas, LPG, fuel 
oil, and kerosene. The freezer component for electricity consisted of all electricity used to operate freezers 
that were not part of a refrigerator.
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Appendix D

End-Use Estimation Methodology

Introduction

For each household that responded to the 1990 RECS, the annual amount of energy used for five end-use 
categories (space heating, water heating, air conditioning, refrigerators, and general appliance usage) was 
estimated. The end-use estimates were produced for each of the five main energy sources: electricity, natural 
gas, fuel oil, kerosene, and liquefied petroleum gas (LPG). The end-use amounts were not based on data 
produced by placing meters on individual appliances, rather the end-use amounts were obtained by estimating 
for each household how much of the total annual consumption for each energy source can be attributed to 
each of the end-use categories by using a regression technique.

For each energy source, the annual consumption attributed to each of the end-use categories can be estimated 
by use of regression equations. The regression equations are also used to impute energy consumption when 
the billing data are missing or inadequate. A separate equation was developed for each of the five main energy 
sources. In each equation, the dependent variable was the annual energy consumption for the 1990 calendar 
year. The set of independent variables varied according to energy source type. Violation of the assumptions 
associated with linear least-squares regression led to consumption being estimated using nonlinear regression 
techniques.

This appendix documents the methodology used for the 1990 RECS end-use estimation. First, a description 
of the basic equation used to estimate total consumption for each energy source and a general discussion of 
the nonlinear regression technique are presented. This is followed by a discussion of the specific nonlinear 
regression equations used by each of the five sources (in order presented): natural gas, electricity, fuel oil, 
LPG, and kerosene. The last section of this appendix is an alphabetical listing of, and definitions for, the 
variables used in the end-use estimation equations.

General Consumption Equations 

Basic Equation

For electricity, the basic equation is:

Total Consumption = Space-Heating Component

+ Water-Heating Component

+ Air-Conditioning Component

+ Refrigerator Component

+ Appliance Component
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Kerosene

For kerosene, there is no difference between the 1990 RECS consumption estimates and the EIA supply 
estimates (2.5 percent difference in 1987).'1 The observation that there is no difference between the 
consumption and supply data series is consistent with an examination of factors which were examined for the 
other energy sources. Seasonal and vacant housing unit use of kerosene is very small as is the use of kerosene 
in master-metered multifamily units.

Conclusion

The RECS defines the "residential sector" differently from the EIA supply surveys. Differences in the: 
estimates of residential consumption are thought to be attributed largely to the differences in coverage of 
residential units between the RECS and the supply surveys. These coverage differences are: (1) RECS 
excludes seasonal and vacant units, which are included in the EIA supply surveys; (2) RECS includes housing 
units that may sometimes be classified as commercial or industrial in energy supplier records, namely, farms, 
military housing and master-metered multifamily units.

More complete information on classification of accounts by energy suppliers is still needed. The new data 
collected on the classification of accounts by utility companies showed that most all households in RECS for 
which data were obtained from utilities were classified by their utility companies as residential. However, the 
master-metered units are more likely to be classified as commercial rather than as residential. These are 
precisely the units for which RECS does not obtain fuel records from suppliers of energy. Future RECS will 
try to acquire more information about the classification of these types of households from building managers 
and rental agents.

, 61Beginning in 1990, kerosene supply estimates taken from the State Energy Data Report are based upon a revised methodology for 1985 
through 1990.
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residential if "supplied to private household establishments, which consume energy primarily for space heating, 
water heating, air conditioning, etc. Apartment houses are included." Where use is mixed, the utility is 
requested to classify sales by principal use. Included within this definition of the residential sector are seasonal 
and vacant units (including second homes).

The RECS estimate of 1990 residential electricity consumption was 3.03 quadrillion Btu (Table C2). The 
supply survey (Form EIA-861) estimates 3.15 quadrillion Btu for the residential sector. The RECS estimate 
was lower than the supply estimate by 4 percent (5 percent in 19S7), a difference, which is not statistically 
significant. The factors, discussed below, which contribute to differences between the survey estimates work 
in both directions and may cancel each other out.

Table C2. Comparison of U.S. Residential Energy Consumption Estimates from the Consumption 
Survey and Supply Surveys, 1990 
(Quadrillion Btu)

Energy Source

Consumption 
Survey
1990

Supply 
Surveys

1990

Percent Difference 
Between Con 
sumption and 
Supply Data

1990
Electricity 3.03 3.15 a-4

Natural Gas 4.86 4,52 8
Fuel Oil .98 .84 17
Kerosene .06 .06 0 
Liquefied Petroleum Gasb .28 .36 -22

Difference is not statistically significant at the 95 percent confidence level.
^The liquefied petroleum gas (LPG) data, presented in the State Energy Data Report (see Sources) and shown here for comparison 

are not collected by EIA.
Sources: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457, A-G of the 1990 Residential 

Energy Consumption Survey; State Energy Data Report 1960-1990, DOE/EIA-0214(90).

Seasonal and vacant housing units are by definition excluded from the RECS. In 1989, there were 4 million57 
seasonal and vacant housing units that had electricity as a main heating fuel; many other seasonal or vacant 
units probably use some electricity for lights, air conditioning and appliances, for some part of the year. If 
these units were included in RECS they would represent about 4 percent of electricity-using housing units. 
These units are covered in the supply survey (Form EIA-861).58

Offsetting the exclusion of vacant and seasonal units from the RECS are residential housing units that are 
classified as commercial customers in supply data (Table Cl). Out of 82 million electricity-using households, 
for which data were obtained from electric utilities, only 0.2 million were classified as other than residential 
in the utility company records. For another 12 million households, rate schedule data were not obtained. Of 
these 12 million, 4.7 million RECS households live in multifamily units and do not pay directly to utility 
companies for their fuel. To the extent that these are master-metered buildings and are large enough to be 
under commercial rate schedules, RECS consumption estimates will be higher than corresponding supply 
estimates.

57U.S. Department of Commerce, Bureau o£ the Census, American Housing Survey for the United States in 1989, H150/89 (July 1991).

large apartment buildings among these units may be classified as commercial in utility company records, and therefore, not 
be included in the residential Supply estimate of consumption.
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Appendix C

RECS Coverage Related to EIA Supply Surveys

Introduction
The primary purpose of the Residential Energy Consumption Survey (RECS), which is conducted triennially, 
is to collect accurate data on residential energy consumption along with detailed characteristics of the 
household and the housing unit. The data are collected by first contacting the household and then later 
contacting the energy supplier of that household.

The surveys that EIA conducts can be divided into two broad groups. The first group, supply surveys, obtain 
information from the producers, suppliers, and marketers of specific energy sources. From these surveys, data 
are obtained about the amount of product supplied, sold, or delivered to consumers classified by the company 
as residential, commercial, or industrial. These data, with some adjustments, are summarized for each state, 
for each energy source, and for each end-use sector in the annual report, State Energy Data Report 1960-1990, 
DOE/EIA-0214(90).

The second group of surveys conducted by EIA gathers information on the types of energy consumed by the 
end users along with the characteristics of those end users that can be associated with the energy consumed. 
This group is referred to as consumption surveys and include the RECS. Data from the consumption surveys 
are published at the Census region and Census division level.

There are important differences between the supply and consumption surveys which need to be taken into 
account in any analysis that uses both data sources.51 In comparing the RECS with the supply surveys, 
discrepancies can be attributed largely to differences in the units that are identified as residential units in the 
surveys.52

Survey Coverage and Data Comparisons
The RECS is designed to sample all year-round, occupied, residential housing units that are primary 
residences. Included are multifamily units, mobile homes, farm homes, and single-family homes on and off 
military bases. The RECS definition specifically excludes seasonal units, vacant units, and second homes which 
numbered 12 million seasonal and vacant housing units in 1989.53 If these units were a part of the covered 
households in the RECS, they would represent about 11 percent of residential housing units in 1990; they may 
represent proportionately less of the total energy consumption. The exclusion of these units from RECS 
should lower RECS estimates of the consumption of energy sources relative to estimates from supply surveys, 
which do cover these types of units.

51For a discussion of differences between the supply and consumption surveys for the commercial and manufacturing sectors of the 
United States, refer to the publications Commercial Building? Energy Consumption and Expenditures 1989, DOE/EIA-0318(89) and 
Manufacturing Energy Consumption Survey: Consumption of Energy 1988, DOE/EIA-0512(88).

52The survey "unit coverage" factors discussed in this appendix are the major cause of differences between RECS and supply estimates. 
An additional, less important contributor is the varying treatment of mixed-use consumption between the surveys. The RECS asks house 
holders approximately how much of their consumption of each fuel used is consumed for nonhousehold purposes. Total household 
consumption is then scaled back by this amount. The supply survey estimates rely upon rate classifications provided by energy suppliers 
and lack information about the portion of the mixed-use bill that is used for nonhousehold purposes. The account is classified based upon 
quantity of fuel used as well as intended purpose or mix of purposes. For all fuel types combined, RECS found that 33 million or 3.5 
percent of RECS households reported that one or more of their utility bills included some consumption for nonhousehold purposes.

53U.S. Department of Commerce, Bureau of the Census, American Housing Survey for the United States in 1989, H150/89, (July 1991). 
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Short-Term Petroleum Fuel-Switching: 
Different Assumptions

Estimates of Household Potential Under

Estimates of the potential to switch from petroleum to other energy sources have been undertaken in the past 
to analyze and mitigate the impact of supply disruptions in all sectors of the economy including the residential 
sector.50 The supply of petroleum is not as predictable today as it has been in the past. The Middle East 
Gulf crisis of 1990-1991 was a prime example of a potential in supply disruption that may occur at any time.

Recent studies using RECS data to identify one group of households with fuel switching capability have made 
an assumption based on the type of secondary space-heating equipment used by households. That assumption 
is that only households using built-in electric units or heating stoves as secondary equipment could rely on that 
equipment to heat the housing unit to the same level of comfort as the petroleum main space-heating fuel. 
The 1990 RECS tested this assumption by asking households whether they could switch to a secondary source 
of heat and still maintain a level of comfort comparable to that provided by the main space-heating equipment. 
This additional piece of data collected in the 1990 RECS is important information since the household's 
perception of comfort would be a major factor in a household's decision to switch to the secondary source of 
heat in a time of crisis.

Of the 7.7 million single-family and mobile homes using fuel oil as the main space-heating fuel (Table 35), 
approximately 1.7 million households used heating stoves or built-in electric units as secondary equipment 
(Table B22). These households were assumed to be able to heat their home comfortably with this secondary 
equipment. However, when asked if this were true, only 0.8 million households replied that it was true. 
Surprisingly, another 0.6 million households using a fireplace or other type of equipment reported that the 
secondary equipment they used could be relied on to heat their home comfortably. The net result is that 
about one-half of those assumed to be able to rely on their secondary space-heating equipment reported they 
could not rely on their equipment. And another group of about equal size, dismissed as not having fuel 
switching capability, reported they did have such capability.

Table B22. Secondary Space-Heating Equipment Used in U.S. Households with Fuel Oil-Switching 
Potential Under Different Assumptions, 1990 
(Million Households)

Secondary Space-Heating Equipment Can Comfortably Heat the Home

Comfort Assumed Based on 
Presence of Secondary 

Space-Heating Equipment
Comfort Assumed Based on 

Respondent Report

Fuel Oil 1.7 1.4

Heating Stove
Built-in Electric Unit
Fireplace
Other

1.4
.3

NA
MA

.7

.1

.5

.1

NA = Not Applicable.
Source: Energy Information Administration, Office of Energy Markets and End Use, Forms EIA-457 A, B, and C of the 1990 

Residential Energy Consumption Survey (RECS). RECS Public Use Data Files.

50Recent studies include: (1) Energy Information Administration, Estimates of Short-Term Petroleum Fuel-Switching Capability, 
DOE/EIA-0526 (Washington, DC, May 1989) and (2) International Association of Energy Economics, "Estimates of Short-Term Petroleum 
Fuel-Switching Potential in Residential Households in the United States" in the Proceeding?; of the 13th North American Conference 
(November 1991).
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The following points should be made concerning the above example.

1. The error in the Nh values cannot be completely ignored. Nb is the Census Characteristics of New 
Housing: 1990 estimate of the number of housing units in strata that were built.

1.1. Nh includes vacation homes, second homes, and seasonal rentals. This implies that, for many 
strata, Nb should overestimate the actual number that are in scope for RECS.

1.2. Units that were constructed may have been demolished or converted to some other use by the 
time of the 1990 RECS.

1.3. The values for Nb reflect the main space-heating fuel as originally placed in the unit. The 
household may have changed the main space-heating fuel since the unit was first built. Note 
that in Tables B19, B20, and B21 the RECS estimate of the number of households in Strata 8 
(no space-heating or main space-heating fuel is not gas, oil, or electricity) is always higher than 
the Census Characteristics of New Housing: 1990 estimate.

1.4. The 1990 RECS does not cover many of the homes that were first occupied in the later half of 
1990. Also the new construction update procedures for the RECS may have a hard time 
adequately covering new homes built in entirely new subdivisions. This is reflected in the 
tendency for the Census Characteristics of New Housing: 1990 estimates to vary considerably from 
the RECS estimates in Table B21. This fact can be used as an additional justification for the 
need to periodically update completely the RECS sample design. The estimates are closer in 
Tables B19 and B20.

1.5. The Census Characteristics of New Housing: 1990 estimates for the period from 1980 through 
1984 may be seriously out of date by 1990. The errors in the values for Nh for the 1980 through 
1984 year-built category may be too large. Consequently, the use of poststratification procedures 
for the 1980 through 1984 year-built category may not be a reasonable thing to do.

2. One of the reasons the poststratification estimate for homes built from 1988 through 1990 is lower 
than the RECS estimate is that the ratio of the Census Characteristics of New Housing: 1990 estimate 
to the RECS estimate (see Table B21) tends to be higher than 0.57 (the overall ratio) for strata with 
high consumption (single-family units heated with gas or oil) and lower than 0.57 for strata with low 
consumption (single family units that heat with electricity and multifamily units in general).

Data Comparison

The RECS is limited in its ability to detect small changes or trends due to (1) its relatively small sample size 
which leads to higher standard errors that can mask or confound small changes and (2) the fact that it is 
fielded -only once every 3 years, which means that a trend can be as much as 3 years old before RECS 
identifies it. Therefore, other data series may be used to help augment the RECS data by providing more 
detailed estimates.

An example of such detail is the year-by-year history of the fuel chosen for new housing constructed from 1971 
to 1990. This annual history shows the end of a 14-year dominance by electricity over gas (natural gas and 
LPG) as the main space-heating fuel in new single-family and multifamily homes (Figure Bl). The annual data 
available from surveys of new housing indicate that the dominance of electricity began in 1973 and ended in 
1987. Data not shown in Figure Bl indicate that for privately owned single-family units, the crossover point 
was 1986. There was no crossover point for privately owned multifamily units that favored electric (53 percent 
in 1990) over gas heat (44 percent in 1990) throughout the period from 1971 to 1990.
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A (1990)

THIRD FLOOR OF HOME/APARTMENT

[] SINGLE-FAMILY, j [] 
MOBILE HOME,
TOWNHOUSE

i I
[] ENCLOSED PORCH [] 

[] HEATED—>DRAW 
[] UNHEATED—>SHADE

APARTMENT IN
2-4 UNIT BUILDING

1
ENCLOSED PORCH 
[] HEATED->DRAW 
[] UNHEATED->DRAW

j [J APARTMENT IN
' 5+ UNIT BUILDING

ENCLOSED PORCH 
[] HEATED->DRAW 
[1 UNHEATED->SHADE

RECTANGULAR SHAPE
DRAW DIAGRAM, IF OTHER 

THAN RECTANGULAR

INTERVIEWER: CHECK FINISHED DIAGRAM

1. DID YOU BASE YOUR FIGURES ON [ ] OUTSIDE
OUTSIDE OR INSIDE MEASUREMENTS? [ ] INSIDE

[ ] OTHER (SPECIFY):

2. DID YOU SHADE AND INCLUDE
DIMENSIONS FOR UNHEATED AREAS?

[ ] YES
[ ] NO UNHEATED AREAS

INSTRUCTION

FOR OFFICE USE ONLY

Fir. Codes
950 j 51 I 52

1 !

Unit A
53 [54-55 [56-57

1 1

Unit B
58 j 59-60J 62 -62

j i

i
Unit C !

63 164-65166-67168

\ \ \

Unit D
6 9- 70 t 71-7 2

1

f of
units

60
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA^57A (1990)

till!

P-14. I'd like to look at your central air conditioning equipment — just 
the unit that is outside — and record some information from its 
nameplate.

CENTRAL AIR CONDITIONER NAMEPLATfl DATA 

a. MANUFACTURER: ___________________

b MODEL NUMBER: ________

C. YEAR MANUFACTURED:

d. RATED COOLING CAPACITY:

e. COMPRESSOR POWER/AMPERAGE: 

f. FAN POWER/AMPERAGE: _____

BTU/HR, LB/HR 

HP, AMPS, WATTS 

HP, AMPS, WATTS

:;;COiflMENTS^;?:--:
• ..'.. ':: : •.;:;:-.;.;:.'•::'.'••• £":i&:::':::%;x;.:-v 

'-•': :•:••: y^x-- "•- >.---:::': \^:-x-!> <;•:•: :•

FOR OFFICE USE ONLY

ME
34-35

FL LOT
36 37- 38

1

Heated JUnheated
39-43 j 44-48

I

DK Htd/Unhtd
49-53
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1990 Residential Energy Consumption Survey 
Form EIA-457A

FOLD OUT PAGE

Q. A-l HOUSING STRUCTURE: [ ] SINGLE FAMILY HOME 

[ ] MOBILE HONE/TRAILER

[ ] BUILDING WITH 2-4 UNITS 

[ ] BUILDING WITH 5+ UNITS

Q. A-5 TENURE: [ ] OWN (BUYING) [ ] RENT [ } OCCUPIED WITHOUT PAYMENT OF RENT

Q. A-7,8 YEAR MOVED IN: 19__ IF 1987 OR LATER, MONTH: ___________

Q. B-2 MAIN HEATING FUEL: ____
WRITE IN

0. H-3 0. H-4 (ASK FOR EACH ITEM MARKED 'USED' IN Q. H-3)

Electricity ...
a. For hot water 
b. For heating your hone
c. For air-conditioning (CENTRAL OR 

WINDOW/WALL UNITS)

d. For cooking (INCLUDES MICROWAVE) 
e. For lighting and other appliance

Gas from underground pipes 
servina vour neiahborh.094 ,,.
f . For hot water 
g. For heating your hone 
h. For central a1r-condU1on1ng
i. For cooking Inside hone 
j. For cooking on outdoor grill
k. For other appliances (INCLUDE 

GAS DRYER AND GAS LIGHT HERE)

Bottled Gas. LPG. or Propan.$ . ,.
1. For hot water 
n. For heating your home 
n. For central air-conditioning
o. For cooking Inside home 
p. For cooking on outdoor grill
q. For other appliances (INCLUDE 

OUTSIDE GAS LIGHT HERE)

Fuel Q11 .,.
r. For hot water 
s. For heating your home 
t. For cooking and other uses

&ero.s,£fle ILtt
u. For hot water 
v. For heating your hone 
w. For cooking and other uses

USED.

1
1

1

1 
1

1 
1 
1
1 
1

1

1 
1 
1
1 
1

1

1
1 
1

1 
1
I

NOT 
SfiEC

0
0

0

0 
0

0 
0 
0
0
0

0

0
0 
0
0
0

0

0
0 
0

0 
0 
0

PAID BY 
HOUSEHOLD

1
1

1

1 
1

1 
1 
1
1
1

1

1 
1 
1
1
1

1

1
1 
1

1 
1 
1

INCLUDED 
1H RENT

Z 
2

2

2
2

2 
2 
2
2 
2

2

2 
2 
2
2 
2

2

2 
2 
2

2 
2 
2

OTHER 
(SPECIFY!

5
5

S

5
5

5

5 .'-... ... .

5

5
5

s

S

5

5 .........
5

B

S

5
5 ..'..'

5

5

5

5

1065-66 

1067-68

1069-70

1071-73 

1073-74

nar-0a-.ll

1110-11

1112-13 
1114-15

1116-17 

1118-19

1120-22

1123-23 

2124-25 

1126-27 

1128-29 

1130-31

1132-33

1134-35 

1136-37 

1138-39

140-41 

1142-43 

1144-4S
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Response Analysis

t»y my household

USED S¥ YOUR HOUSEHOLD
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1990 Residential Energy Consumption Survey 
Form EIA-457A

Form EIA-457A 
(01/90)

GAS
LPG (Bottled 
or tank gas)

SECOND GAS COMPANY
PRINT FULL NAME OF GAS COMPANY

LOCATION OF COMPANY (IF KNOWN) -CITY AND STATE

TELEPHONE 
AREA CODE:. .NUMBER:.

THIRD GAS COMPANY
PRINT FULL NAME OF 6AS COMPANY

LOCATION OF COMPANY (IF KNOWN) - CITY AND STATE

TELEPHONE 
AR£A CODE;. .NUMBER:.

FUEL OIL —
or KEROSENE

SECOND FUEL OIL/KEROSENE COMPANY
PRINT FULL NAME OF OIL COMPANY

LOCATION OF COMPANY (IF KNOWN) - CITY AND STATE

TELEPHONE 
AREA CODE:. .NUMBER:.

THIRD FUEL OIL/KEROSENE COMPANY
PRINT FULL NAME OF OIL COMPANY

LOCATION OF COMPANY (IF KNOWN) - CITY AND STATE

TELEPHONE 
AREA CODE;. .NUMBER:.
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1990 Residential Energy Consumption Survey
Nationwide Survey on Household Energy Use (Mail)

Form EIA-457B

Form E1A-4S7 (1990) Form Approval.
OMB No.: 19054092

Expires: May 31,1983

Please complete this form and return to:

Response Analysis 
377 Wan Street 
P.O. Box158 
Princeton, N.J. 08542

This survey to being conducted (or the U.S. Department of Energy by Response Analysis Corporation. The survey is 
voluntary and is authorized under the Federal Energy Administration Act of 1974 (Public Law 93-275), as amended. 
Information about specific households will be kept strictly confidential. The data wlB be summarized within large groupings 
for statistical purposes.

Housing Unit

1. Oo you or members of your household own or rent your 
present home? (Please mark one box.)

1 D Owned or being bought
2 D Rented
3D Occupied without payment of rent

119

2. What type of home Is R? (Please mark one box) iD Mobile home or trailer 
2D Single-family house
<*O Apartment in house or building divided into 2, 3. or 4

apartments 120 
sD Apartment in building of 5 or more apartments 
*D Other (PLEASE SPECIFY):_______

3. About when was your present home (house or apartment 
building) first built? (Please mark the approximate year.)

4. When did you move to your present home?

01 D Before 1940 os D 1970-1979
02 O 1940-1949 oe D 1980-1984
03 D 1950-1959 07 D 1985-1989
OK D 1960-1969 OB D 1990-1991

01 D Before 1940 os a 1970-1979
02 D 1940-1949 06 O 1980-1984
03 D 1950-1959 o? a 1985-1989
0* D 1960-1969 08 D 1990-1991

121-22

123- 21

5. If you moved to your present home in 1987 or later: 
In what month and year did you move to your present home?

Month: Year:
125-28

6. How many finished rooms are in your home? (Oo not include 
bathrooms, closets, foyers, or laundry rooms. Include 
enclosed porches that are used year-round.) Number of rooms 129-30

The code number at the right lets us know that your questionnaire has been returned.
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1990 Residential Energy Consumption Survey
Nationwide Survey on Household Energy Use (Mail)

Form EIA-457B

Cooking Fuel
12. Which fuel Is used most for cooking by your household? 

(Please mark on* answer)
01 D Gas from under- oe o Coal or Coke

ground pipes serving 07 n w^ or Charcoal 
the neighborhood

02 n Bottled Gas SPECIFY): _______
(LPG or Propane) 00 o No Fuel Use(j (lf .No Fue, UseeJ .

os a Fuel OH P*888 ^P to question 14.)
(* O Kerosene or Coal Oil »D Don't Know
os O Electricity

13. How do you pay for your main cooking fuel? 1 D We pay directly to the utility or fuel company
2 D The cost is included In the rent for our home (house or 

apartment)
6 D Other (PLEASE SPECIFY):________

Alr-Condttlonlng and Appliances

14. Do you have air-conditioning in your home? (Please mark 
all answers that apply)

1 D Yes, Individual room units
2 o Yes, central electric air-conditioning
3 D Yes, central gas air-conditioning
o O No (If'No/please skip to question 16.)

15. How do you pay for your air-conditioning costs? 1 D We pay directly to the gas or electric company
2 a The cost Is Included In the rent for our home (house 

or apartment)
e D Other (PLEASE SPECIFY):__________

16. How do you pay for your electricity costs (for lighting and 
household appliances other than air-conditioning)?

1 D We pay directly to the gas or electric company
2 o The cost is included in the rent for our home (house or 

apartment) 1<tl* 
« D Other (PLEASE SPECIFY):___________
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1990 Residential Energy Consumption Survey
Nationwide Survey on Household Energy Use (Mail)

Form EIA-457B

For Statistical Purposes

Al Information Is confidential

22. How many people live In your household, Including 
yourself? (Please count children as well as adults. Include 
all members of your household whether or not they are 
related to you.)

23. Please describe the head of your household:

3M-M

Number of people hi household

Age (years)
Female 
Male

3HS

1 O Now married
2 O Widowed
3 D Divorced or separated
t D Never married

24. What is the highest grade in school completed by the head 
of household?

01 D 
oz D
03

os

07
21

Some grade school
Grade school completed
Some high school
High school completed
Some college (at least one year completed}
College graduate
Graduate school (at least one year completed)
Other (PLEASE SPECIFY): _________

25. Please mark the box for the total combined income in the 
last 12 months of all members of your family (living in your 
household). Include income from all sources-before taxes 
and deductions.

01 D
02 O
03 D 
o» D 
os D
06 O
07 D

06 O

Less than $5,000 
$ 5,000 - $ 9,999 
$10.000 - $14.999 
$15,000 • $19,999 
$20,000 - $24.999 
$25,000 - $34,999 
$35,000 • $49,999 
$50,000 or over

3>i9-SO

26. Are you... 1 O Head of household
2 D Husband or wife of head of household
6 D Other (PLEASE SPECIFY): ______

3S1
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1990 Residential Energy Consumption Survey
Nationwide Survey on Household Energy Use (Mail)

Form EIA-457B

U.S. DEPARTMENT OF ENERGY SURVEY
Authorization Form tor 

Residential Energy Consumption Survey

I hereby give permission to the company (companies) below to provide formation to Itesponse Analysis Corporation 
(or other designee of the U.S. Department of Energy) tor confidential use Hi connection with their survey for the U.S. 
Department of Energy.
This authorization covers use of fuels (electricity, natural gas or bottled gas. fuel oil or kerosene) by my household from 
September 1,1989 through December 31,1993.

1) the total amount of fuels used by my household.
2) the total price charged for fuels used by my household.

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

A photocopy of this authorization may be accepted with the same authority as the original.

Signature: ______________;__________________
Date: _________________,________________

PLEASE 
PRINT

ELECTRICITY-

YOUR NAME

ADDRESS

CITY OR POST OFFICE STATE

APT. NO.

ZIP CODE

TELEPHONE 
AREA CODE: NUMBER:

PLEASE COMPLETE ONE BLOCK BELOW FOR EACH FUEL USED BY YOUR HOUSEHOLD
(IF MORE THAN ONE SUPPLIER OF A PARTICULAR FUEL USE THE OTHER SIDE OF THIS SHEET)

PRINT FULL NAME OF ELECTRIC COMPANY

LOCATION OF COMPANY (IF KNOWN) - CITY AND STATE

TELEPHONE
.NUMBER:.

GAS
from underground pipes 
or bottled gas (LPG or 
propane)

PRINT FULL NAME OF GAS COMPANY

LOCATION OF COMPANY (IF KNOWN) -

TELEPHONE 
APE A CODE.- NUMBER:

CITY AND STATE

FUEL OIL
or Kerosene

PRINT FULL NAME OF OIL COMPANY

LOCATION OF COMPANY (IF KNOWN) - CITY AND STATE

TELEPHONE 
AREA CODE: NUMBER:
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1990 Residential Energy Consumption Survey
Rental Agents, Landlords, and Apartment Managers 

Form EIA-457C

TIME STARTED:

OMB No. 1905-0092
Expires 5-31 -93

EIA-457C

: AM PM

Hello, this Is. .from Response Analysis Corporation in Princeton, N.J. I'm calling about the Department
of Energy study on residential energy uses that we recently wrote you about. Your answers will be kept strictly confidential.

IF LETTER NOT RECEIVED: We will send you another copy and call back In a few days. 

VERIFY ADDRESS ON CONTROL. CARD.

1. I would like to get a brief description of the building at [GIVE ADDRESS, NOT NAME] as it was as of November 1990.

01-04

05

06:8

07-08

10-15

16-17

2. Was there a group of five or more housing units in the same building, a group of two to four units in the same building, a 
single unit in a building by itself, or would you describe it in some other way?

4 5 OR MORE UNITS IN BUILDING - ASK Oa. 3a and 3b

3 2 TO 4 UNITS IN BUILDING - ASK Q. 3a

2 SINGLE UNIT IN BUILDING BY ITSELF - SKIP TO Q. 4

5 OTHER (DESCRIBE): ________:________________:___________

IF '2-4 UNITS' OR '5 OR MORE UNITS'. ASK;

3a. How many residential units were in the building?

IF mS OR MORE UNITS.' ASK;

3b. How many floors (stories) were in the building?

NUMBER OF UNITS:

NUMBER OF FLOORS:

23-25

26-27

4. About when was the (house/building) buitt? (IF NOT KNOWN, ASK FOR "BEST ESTIMATE.")

01 BEFORE 1940 07 1985 - 1986

02 1940-1949 08 1987

03

04

05

06

1950 - 1959 

1960-1969 

1970 -1979 

1980-1984

10

11

12

1988

1989

1990

1991

28-29
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30-3*

32-33

ilture«1990 309



1990 Residential Energy Consumption Survey
Rental Agents, Landlords, and Apartment Managers 

Form EIA-457C

9. Could this building switch its heating equipment (furnaces or boilers) to a different main heating fuel within one week's time 
without substantially reducing the area heated or the temperature maintained In the heated area?

T YES - ASK Q. 10
0 NO———————1_
6 DON'T KNOW -J

SKIP TO Q. 11

IF -YES.' FOR Q 9.. ASK;

10. If the building did have to switch the main heating fuel within one week's time, what fuels could be used instead of 
[FUEL IN Q. 5]? (MARK ALL THAT APPLY).

GAS FROM UNDERGROUND PIPES 35
FUEL OIL 36
KEROSENE 37
ELECTRICITY 38
RESIDUAL FUEL OIL 38

[ DISTRICT STEAM 40
I DISTRICT HOT WATER <» 
[ ] OTHER (SPECIFY): __________________________ «

NOTE: DISTRICT STEAM OR HOT WATER IS STEAM OR HOT WATER FROM AN OUTSIDE SOURCE 
USED AS AN ENERGY SOURCE IN A BUILDING. THE STEAM OR HOT WATER IS PRODUCED IN 
A CENTRAL PLANT OR DISTRICT SYSTEM AND PIPED INTO THE BUILDING FOR SPACE HEATING, 
ABSORPTION COOLING, WATER HEATING, OR COOKING. IT MAY BE PURCHASED FROM A 
UTILITY OR PROVIDED BY A PHYSICAL PLANT IN A SEPARATE BUILDING THAT IS PART OF THE 
SAME FACILITY (FOR EXAMPLE, A HOSPITAL COMPLEX OR UNIVERSITY).

11. As of November 1990, was the main heating fuel paid for by the tenant or by the landlord?

1 TENANT
2 LANDLORD
5 OTHER (SPECIFY): ________________________

12. You say that [FUEL IN Q.5] was the main fuel used 
for home heating. Was any other fuel used 
for heating this apartment?

YES
NO - SKIP TO a 14

IF 'YES.' ASK:

13. What was the other fuel used?
01 GAS FROM UNDERGROUND PIPES
02 BOTTLED GAS (LPG OR PROPANE)
03 FUEL OIL
04 KEROSENE OR COAL OIL
05 ELECTRICITY
06 COAL OR COKE
07 WOOD
08 SOLAR COLLECTIONS
21 OTHER (SPECIFY): ________

45-46
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1990 Residential Energy Consumption Survey
Rental Agents, Landlords, and Apartment Managers 

Form EIA-457C

22. Was electricity for lighting within the apartment 
paid for by the tenant or by the landlord?

1 TENANT
2 LANDLORD
5 OTHER (SPECIFY): 58

Thank you very much for your time and help. Have a nice day!

NAME OF PERSON INTERVIEWED:

TITLE OR RELATION TO RENTAL AGENT:

INTERVIEWER: __________

TIME COMPLETED: AM PM

DATE COMPLETED: __ 

LENGTH OF INTERVIEW: MINUTES
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1990 Residential Energy Consumption Survey
Bottled Gas (LPG or Propane) Usage

Form EIA-457D

For Office Use Only:

HHID 

1-4

Fuel 
9

3

Beginning Date 
11-16

Ending Date 
17-22

I

CR 

23

Reason 

24 25 26 27 28 29

I I

CB/E 

30

Tank 
31-34

Units 
37

TPRs 

38-39

First 
Company

41-45

PRs

46-47

FT

48

DC

49

Second 
Company

51-55

PRs

56-57

FT

58

DC

59

Third 
Company

61-65

PRs

66-67

FT

68

DC

69

Suppliers

71-72

BOTTLED GAS (LPG or Propane) USAGE

Please provide information on all deliveries to this household from October 1.1989. to the present dale. If information 
is available only for a shorter period, just report deliveries for that shorter period.

Delivery 
#

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Column 1

Date of 
Delivery

Column Z

Fuel Sold Was:

Propane P 
Butane B 
Other 0

(Circle one)

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

B

B

B

B

B

B

B

B

S

B

B

B

B

B

B

B

B

B

O

O

O

O

0

0

0

0

O

0

0

O

0

0

0

O

0

0

Column 3

Quantity 
Delivered

Column 4

Price per 
Unit

Column 5

Total 
Dollar* 
Amount

PLEASE CONTINUE ON PAGE 4 IF NECESSARY

•Please include state and local taxes, where applicable. Exclude merchandise, repairs, and service charges.
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1990 Residential Energy Consumption Survey
Bottled Gas (LPG) or Propane) Usage

Form EIA-457D

CONTINUATION (IF MORE SPACE IS NEEDED)

Delivery
*

19

20

21

22

23

24

25

26

27

28

29

30

Column 1

Date of 
Delivery

Column 2

Fuel Sold Was:

Propane P 
Butane B 
Other O

(Circle one)

P

P

P

P

P

P

P

P

P

P

P

P

B

B

B

B

B

B

B

B

B

B

B

B

6

O

O

O

O

O

O

0

0

O

O

O

Column 3

Quantity 
Delivered

Column 4

Price per 
Unit

Columns

Total 
Dollar* 
Amount

*Please Include state and local taxes, where applicable. Exclude merchandise, repairs, or service charges.

PLEASE USE THIS SPACE FOR ANY ADDITIONAL NOTES THAT YOU WISH TO MAKE TO EXPLAIN ENTRIES ON 
THIS FORM.

PLEASE CHECK THAT THE QUESTIONS ON PAGE 3 HAVE BEEN ANSWERED.
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1990 Residential Energy Consumption Survey
Household Electricity Usage

Form EIA-457E

For Office Use Only:

HHIO

1-4

Check
Digit

5

Fuel

9

1

Beginning Date

11-16

Ending Date

17-22

R

23

Company

24-28

Periods

29-30

Class

31

Rate

32-36

ELECTRICITY
Please provide information on all consumption of this household from December 1. 1989. to the present date. If
information is available only for a shorter period, just report consumption for that shorter period.

ELECTRICITY USAGE FROM DECEMBER 1, 1989, TO THE PRESENT

Time 
Period

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Consumption Period

Beginning 
Date

Ending 
Date

Number of 
kWh 
Used

(Circle One) 
kWh are:

A - Actual 
E - Estimated 
R - Read by 

Customer

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

Total 
Dollar* 
Amount

'Please include state and local taxes. Exclude merchandise, repairs, and service charges. If the household is on the 
budget plan, do not provide the budgeted bill; provide instead the dollar amount that is the cost of the actual 
consumption in the period.

What rate classification applies to this account? ______________________ 
(Please include one sheet describing rate classes with your return mailing.)

Form completed by: (Name): _______ (Telephone):___________ (Date): ____

318 Energy Information Administration/Household Energy Consumption and Expenditure* 1990



Form Approval: 
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1990 Residential Energy Consumption Survey
Household Natural Gas Usage

Form EIA-457F

For Office Use Only.

HHID

1-4

Check
Digit

5

Fuel

9

2

Unit

10

Beginning Date

11-1$

I

Ending Date

17-22

R

23

Company

24-28

Periods

29-30

Class

31

Rale

32

NATURAL GAS
Please provide information on all consumption of this household from December 1. 1989. to the present date. If 
information is available only for a shorter period, just report consumption for that shorter period.

NATURAL GAS USAGE FROM DECEMBER 1, 1989, TO THE PRESENT

Time 
Period

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Consumption Period

Beginning 
Date

Ending 
Date

Quantity 
Used*

(Circle one) 
Quantities are:

A - Actual 
E - Estimated 
R - Read by 

Customer

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

A E R

Total 
Dollar** 
Amount

'What is the unit of measurement for the quantities reported? D Therms
D Cubic fjpet
D Hundreds of cubic feet (CCF)
D Thousands of cubic feet (MCF)
D Other (Specify):_____'.

••Please include state and local taxes. Exclude merchandise, repairs, and service charges. If the household is on the budget 
plan, do not provide the budgeted bill; provide instead the dollar amount that is the cost of the actual consumption in the period.

What rate classification applies to this account?.
(Please include one sheet describing rate classes with your return mailing.) 

Form Completed by: (Name): ___________ (Telephone):__________ (Date): __
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1990 Residential Energy Consumption Survey
Household Fuel Oil or Kerosene Usage

Form EIA-457G

For Office Use Only:

HHID 

1-4

Fuel 

9

4

Beginning Date 
11-16

Ending Date 
17-22

Cfl 
23

Reason
24 25 26 27 28 29

MM 1

°WE 

30

Tank 
31-34

TPRs 

38-39

First 
Company

41-45

PRs

46-47

FT

48

DC

49

Second 
Company

51-55

PRS

56-57

FT

58

DC

59

Third 
Company

61-65

PRs

66-67

FT

68

DC

69

Suppliers

71-72

FUEL OIL AND KEROSENE USAGE

Please provide Information on all deliveries to this household from October 1.1989. to the present date. If information 
Is available only for a shorter period, just report deliveries for that shorter period.

Delivery
#

1

2
3

4

5

6
7

8

9

10

11

12

13

14

15

16

17

18

Column 1

Date of 
Delivery

Column 2

Fuel Sold Was:

Fuel oil #1 (1) 
Fuel on #2 (2) 
Kerosene (K) 
Other (0) 

(Circle one)

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

O

0

0

0

O

0

0

0

O

O

0

O

0

0

O

O

0

O

Columns

Gallons 
Delivered

Column 4

Price per 
Gallon

Column 5

Total 
Dollar* 
Amount

PLEASE CONTINUE ON PAGE 4 IF NECESSARY. 

•Please Include state and local taxes, where applicable. Exclude merchandise, repairs, and service charges.
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1990 Residential Energy Consumption Survey
Household Fuel Oil or Kerosene Usage

Form EIA-457G

Delivery
#

19

20

21

22

23

24

25

26

27

28

29

30

Column 1

Date of 
Delivery

Column 2

Fuel Sold Was:

Fuel 0)14(1 (1) 
Fuel 0(1*2 (2} 
Kerosene (K) 
Other (0) 

(Circle one)

1

1

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

2

2

K

K

K

K

K

K

K

K

K

K

K

K

O

O

0

O

0

O

O

O

O

O

0

O

Columns

Gallons 
Delivered

Column 4

Price per 
Gallon

Column 5

Total 
Dollar* 
Amount

*Please Include state and local taxes, where applicable. Exclude merchandise, repairs, or service charges.

PLEASE USE THIS SPACE FOR ANY ADDITIONAL NOTES THAT YOU WISH TO MAKE TO EXPLAIN ENTRIES ON 
THIS FORM.

PLEASE CHECK THAT THE QUESTIONS ON PAGE 3 HAVE BEEN ANSWERED.
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5,499 HDD.
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lop CDeJrmciie and less than 4,000 HDD.
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U.S. Census Regions and Divisions

Pacific

WEST

Mountain

MIDWEST

West 
North Central

East 
North Central

West 
South Central

NORTHEAST

Middle 
Atlantic

SOUTH

New 
England

South 
Atlantic
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Residential Energy Consumption Survey: Consump 
tion and Expenditures, April 1982 Through March 
1983, Part 1: National Data; November 1984, 
DOE/EIA-0321/1(82), GPO Stock No. 061-003- 
00411-3, $7.00.

Residential Energy Consumption Survey: Consump 
tion and Expenditures, April 1982 Through March 
1983, Part 2: Regional Data; December 1984, 
DOE/EIA-0321/2(82), GPO Stock No. 061-003- 
00414-8, $9.50.

Residential Energy Consumption Survey: Consump 
tion and Expenditures, April 1981 Through March 
1982, Part 1: National Data; September 1983, 
DOE/EIA-0321/1(81), GPO Stock No. 061-003- 
00340-1, $6.00.

Residential Energy Consumption Survey: Consump 
tion and Expenditures, April 1981 Through March 
1982, Part 2: Regional Data; October 1983, DOE/- 
EIA-0321/2(81), GPO Stock No. 061-00300357-5, 
$8.00.

Residential Energy Consumption Survey: Consump 
tion and Expenditures, April 1980 Through March 
1981, Part 1: National Data; September 1982, 
DOE/EIA-0321/1(80), GPO Stock No. 061-003- 
00278-1, $7.50.

Residential Energy Consumption Survey: Consump 
tion and Expenditures, April 1980 Through March 
1981, Part 2: Regional Data; June 1983, 
DOE/EIA-0321/2(80), GPO Stock No. 061-003- 
00319-2, $7.00.

Residential Energy Consumption Survey: 1979-1980 
Consumption and Expenditures, Part 1: National 
Data (Including Conservation); April 1981, 
DOE/EIA-0262/1, GPO Stock No. 061-00300191-2, 
$6.50.

Residential Energy Consumption Survey: 1979-1980 
Consumption and Expenditures, Part II: Regional 
Data; May 1981, DOE/EIA-0262/2, GPO Stock No. 
061-003-00189-1, $8.50.

Residential Energy Consumption Survey: Consump 
tion and Expenditures, April 1978 Through 
March 1979; July 1980, DOE/EIA-0207/5, GPO 
Stock No. 061-003-00131-9, $7.50.

Single-Family Households: Fuel Oil Inventories and 
Expenditures: National Interim Energy Consumption 
Survey; December 1979, DOE/EIA-0207/1, GPO 
Stock No. 061-003-00075-4, $3.50.

Other Publications on the Residential Sector

"End-Use Consumption of Residential Energy' 
Monthly .Energy Review (Article), pp. vii-xiv, July 
1987, DOE/EIA-0035(87/07).

Residential Energy Consumption Survey: Trends in 
Consumption and Expenditures 1978-1984 June 
1987, DOE/EIA-0482, GPO Stock No. 
061-003-00535-7, $12.00.

Residential Conservation Measures; July 
SR/EEUD/86/01 (no GPO Stock No.).

1986,

An Economic Evaluation of Energy Conservation 
and Renewable Energy Tax Credits; October 1985, 
Service Report (no GPO Stock No.).

Residential Energy Consumption and Expenditures by 
End Use for 1978,1980, and 1981; December 1984, 
DOE/EIA-0458, GPO Stock No. 061-003-00415-6, 
$4.50.

Weatherization Program Evaluation, SR-EEUD- 
84-1; August 1984 (available from the Office of the 
Assistant Secretary for Conservation and Renew 
able Energy, Department of Energy).

Residential Energy Consumption Survey: Regression 
Analysis of Energy Consumption by End Use; Octo 
ber 1983, DOE/EIA-0431, GPO Stock No. 
061-00300347-8, $5.00.

National Interim Energy Consumption Survey: Ex 
ploring the Variability In Energy Consumption; July 
1981, DOE/EIA-0272, GPO Stock No. 061-003-00- 
205-6, $5.00.

National Interim Energy Consumption Survey: Ex 
ploring the Variability in Energy Consumption-A 
Supplement; October 1981, DOE/EIA-0272/S, GPO 
Stock No. 061-003-00217-0, $4.50.

Energy Use by U.S. Households; November 1980, 
DOE/EIA-0248 (brochure, no GPO Stock No.).
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Other Publications on the Commercial Sector

Energy Consumption Sene&~User-Needs Study for 
the 1992 Commercial Buildings Energy Consumption 
Survey, September 1992, DOE/EIA-0555(92)/4, 
GPO Stock No. 061-003-00770-8, $8.50.

Energy Consumption Series-L/gAft'/ig in Commer 
cial Buildings; March 1992, DOE/EIA-0555(92)/1, 
GPO Stock No. 061-003-00749-0, $6.50.

Industrial Sector

"Energy Efficiency in the Manufacturing Sector," 
Monthly Energy Review (Article), p.l, December 
1992.

Manufacturing Energy Consumption Survey: Chang 
es in Energy Intensity in the Manufacturing Sector 
1980-1988, December 1991, DOE/EIA-0552(80-88). 
GPO Stock No. 061-003-00734-1, $4.75.

Manufacturing Energy Consumption Survey: Manu 
facturing Fuel-Switching Capability 1988; September 
1991, DOE/EIA-0515(88), GPO Stock No. 061- 
003-00720-1, $9.00.

Manufacturing Energy Consumption Survey: Con 
sumption of Energy, 1988; May 1991, DOE/EIA 
0512(88), GPO Stock No. 061-003-00703-8, $11.00.

Manufacturing Energy Consumption Survey: Energy 
Efficiency in Manufacturing, 1985; January 1990, 
DOE/EIA-0516(85), GPO Stock No. 061- 
00300650-7, $4.25.

Manufacturing Energy Consumption Survey: Fuel- 
Switching Capability, 1985; December 1988, 
DOE/EIA-0515(85), GPO Stock No. 061-003- 
00601-9,, $3.50.

Manufacturing Energy Consumption Survey: Method 
ological Report, 1985; November 1988, DOE/EIA- 
0514(85), GPO Stock No. 061-00300595-1, $6.00.

Manufacturing Energy Consumption Survey: Con 
sumption of Energy, 1985; November 1988, 
DOE/EIA-0512(85), GPO Stock No. 061-003- 
00594-2, $6.00.

"Manufacturing Sector Energy Consumption 1985 
Provisional Estimates," Monthly Energy Review

(Article), pp. vii-x, January 1987, DOE/EIA-0035(- 
87/01).

Report on the 1980 Manufacturing Industries'Energy 
Consumption Study and Survey of Large Combus- 
tors; February 1983, DOE/EIA-0358, GPO Stock 
No. 061-003-00293-5, $5.00.

Industrial Energy Consumption, "Survey of Large 
Combustors: Report on Alternate Fuel-Buming- 
Capabilities of Large Boilers in 1979"; February 
1982, DOE/EIA-0304, GPO Stock No. 061-003- 
0233-1, $2.50.

Methodological Report of the 1980 Manufacturing 
Industries Survey of Large Combustors (EIA-463); 
March 1982, DOE/EIA-0306 (no GPO Stock No.).

Other Publications on the Industry Sector

Energy Consumption Series-Derived Annual 
Estimates of Manufacturing Energy Consumption 
1974-1988, August 1992, DOE/EIA-0555(92)/3> 
GPO Stock No. 061-003-00766-0, $7.00.

Energy Consumption Series—Development of the 
1991 Manufacturing Energy Consumption Survey, 
May 1992, DOE/EIA-0555(92)/2, GPO Stock No. 
061-003-00757-1, $5.50.

Cross-Sector

Energy Consumption by End-Use Sector: A Compari 
son of Measures by Consumption and Supply Sur 
veys; April 6,1990, DOE/EIA-0533 (no GPO Stock 
No. available), $2.50.

Natural Gas: Use and Expenditures; April 1983, 
DOE/EIA-0382, GPO Stock No. 061-003-00307-9, 
$5.50.

Public Use Tapes

Note: All tapes are available through the NTIS.

Residential and Residential 
Transportation Sectors

Residential Energy Consumption Survey: 1987 and 
Residential Transportation Energy Consumption 
Survey, 1988, Order No. PB90-501461, $220.
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Glossary

Account Classification: In this report this term refers to the way in which suppliers of electricity, natural gas, 
or fuel oil classify and bill their customers. Commonly used account classifications are "Commercial," 
"Industrial," and "Residential." Suppliers' definitions of these terms vary from supplier to supplier and from 
the definitions used in RECS. In addition, the same customer may be classified differently by each of its 
energy suppliers.

Active Solar: As an energy source, energy from the sun collected and stored using mechanical pumps or fans 
to circulate heat-laden fluids or air between solar collectors and the building. Examples include the use of 
solar collectors for water or space heating. The 1990 RECS did not gather consumption and expenditures data 
for active solar.

Adequacy of Insulation: The perception of the respondent as to the adequacy of insulation present in the 
housing unit; or how "good" the insulation in the unit is. This was first asked in the 1990 RECS.

Adjusted Electricity: A measurement of electricity that includes the approximate amount of energy used to 
generate electricity. To approximate the adjusted amount of electricity, the site-value of the electricity is 
multiplied b^ a iiaictcir of three. This conversion factor of three is a rough approximation of the Btu value of 
raw fuels used to generate electricity in a steam-generation power plant. In this report, electricity is 
represented as site energy. (See Site Energy and Btu Conversion Factors.)

Aggregate Ratio: The ratio of two population aggregates (totals). For example, the aggregate floorspace per 
household is the ratio of the total floorspace in each category to the total number of households in the 
category.

Air-Conditioned Rooms: The number of rooms the air-conditioning equipment usually cools when the 
equipment is used. In previous RECS, this question referred to the number of rooms that could be cooled 
by the air conditioner. (See Air-Conditioning Usage.)

Air Conditioning: Air conditioning is one of the five end-use categories in this report. It is defined as cooling 
and dehumidification of the air in a building by a refrigeration unit driven by electricity or gas. This definition 
excludes fans, blowers, or evaporative cooling systems ("swamp coolers") that are not connected to a 
refrigeration unit. Air-conditioning units that are not currently in working condition or are not used are still 
included in the RECS if they are in place in the housing unit. (See Refrigeration Unit and Evaporative 
Cooler (Swamp Cooler).)

Air-Conditioning Equipment: Either a central air-conditioning system with ducts or window or wall air 
conditioners that cool the air in a housing unit by a refrigeration unit driven by electricity or natural gas. 
Excluded are fans, blowers, or evaporative cooling systems ("swamp coolers") that are not connected to a 
refrigeration unit. Air-conditioning units that were not in working condition or were not used, are still 
included in RECS if they are in place in the housing unit. (See Room Air Conditioner.)

Air Conditioning Usage: The way the central air conditioner or the most used room air conditioner was used 
during the summer of 1990. When a household had both a central air conditioner and a room air conditioner, 
the tabulation was based on the use of the central air conditioner. Some households responded "other" to this 
question of "use last summer"; these were mainly households that said they did not live in their house last 
summer. Some households responded that they did not use their air conditioner at all last summer but 
"usually" ait condition some rooms; for these respondents their usual behavior did not include last summer. 
Note: If householder did not live there summer 1990 - the consumption was imputed. (See Air-Conditioned 
Rooms.)
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Appliance Combination: Refers to several variables created for the stub of the appliance end-use consumption 
table in the main body of the report. Households were characterized as using or not using a particular 
combination of appliances.

Appliance Efficiency Index: As used in this report, the index of appliance efficiency was a relative comparison 
of trends in new-model efficiencies for major appliances and energy-using equipment. The base year for 
relative comparisons was 1972 (1972=100). Efficiencies for each year were efficiencies of different model 
types, which were weighted by their market shares. (See Energy Conservation Trends, DOE/PE-0092, U.S. 
Department of Energy, Office of Policy, Planning & Analysis, Office of Conservation & Renewable Energy 
September 1989, p. 37) and Calculation of Stock Efficiencies in Appendix B, "Quality of the Data."

Appliance Efficiency Standards: The National Appliance Energy Conservation Act of 1987 established 
minimum efficiency standards for major home appliances including furnaces, central and room air conditioners, 
refrigerators, freezers, water heaters, dishwashers, and heat pumps. Most of the standards took effect in 1990. 
The standards for clothes washers, dishwashers, and ranges took effect in 1988 because they required only 
minor changes in product design, such as eliminating pilot lights and requiring cold water rinse options. The 
standards for central air conditioners and furnaces take effect in 1992. Appliance efficiency standards for 
refrigerators go into effect in 1993. Virtually no refrigerator models on the market in 1990 met the 1993 
standards.

Appliances: One of the main end-use categories in RECS. It is defined as the use of energy for all uses except 
those covered by space heating, water heating, refrigerators (starting with the 1990 RECS), and air 
conditioning. This includes energy used for freezers, lights, televisions, personal computers, washing machines, 
and most small appliances. Special energy uses for appliances are energy used to heat: food, water for 
cooking, water for hot drinks, air to dry clothes, water for a swimming pool, water in a water bed. Also 
included is energy to operate fans for a central forced-air space-heating system or air-conditioning system and 
energy for an evaporative cooling system (swamp coolers). (See End-Use.)

Appliances Used: Appliances used in the home during the year, including those loaned to the householder 
for regular use. Appliances possessed by the household but not used are not counted, except for air- 
conditioning equipment. Appliances temporarily not in working condition but generally used by the household 
are included, only if a repair person has been called or the appliance has been taken to a repair shop, except 
for air-conditioning equipment. Cooking appliances included the following: gas stove-top or burners, gas 
oven, electric stove-top or burners, electric oven, microwave oven, gas grill (that uses bottled gas or propane), 
and natural gas grill. Stove-top or burners includes range tops and stand-alone cook tops. Range burners and 
ovens are counted as separate appliances. Cooling appliances included: evaporative cooler (swamp cooler), 
whole house or attic fan, exhaust fan, window or ceiling fan, portable or table fan. Other appliances counted 
included: refrigerators, freezers, dishwashers, clothes washer and dryers, swimming pool and hot tub pumps 
and heaters, televisions and personal computers, waterbed heaters and portable space heaters and 
dehumidifiers. (See Air-Conditioning Equipment and Lights.)

Assistance for Heating in Winter: Indicates the household answered "yes" to whether the household received 
assistance from the Low-Income Home Energy Assistance Program (LIHEAP). The purpose of LIHEAP is 
to help pay home energy costs of low-income households. The most recent report on the program is the U.S. 
Department of Health and Human Services' Low-Income Home Energy Assistance Program: Report to Congress 
for Fiscal Year 1990, September 11, 1991. Copies are available from: Administration for Children and 
Families, Office of Community Services, Division of Energy Assistance, 370 L'Enfant Promenade, S.W., 
Washington, DC 20447.
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Assistance for Weatherization of Residence: The household received any of the following services free, or at 
a reduced e^^ilrcjtt the Federal, State, or local Government:

• Insulation in the attic, outside wall, or basement/crawlspace below the floor of the house
• Insulation around the hot water heater
• Repair $ broken windows or doors to keep out the cold or hot weather

or caulking around any windows or doors to the outside
• Storm oars or windows added
• Repair o| Broken furnace
• P^rln^eeltuBeup and/or modifications
• Other jj0ffie;energy-saving devices.

Attic Insulation: Insulating materials in the attic, either placed underneath the roof, on the roof, or on the 
floor of the attic.

Authorization i^fe A form signed by the RECS household respondent authorizing the energy supplier 
companies tlia^ser^e the household to release information on the amounts and costs of energy consumed 
during a sjpicifieaj; reporting period.

Automatic Set-Back or Clock Thermostat: A thermostat that can be set to turn the heating/cooling system 
off and ort at p^t^^ times and temperatures.

Availability of Natural Gas in the Neighborhood: Respondents were asked "Is gas from underground pipes 
available in tins ; neighborhood?" The meaning of "available" and "neighborhood" were left to individual 
interpretation bylne respondents. The intent of this question was to determine whether a residence could 
be "readily* hp(3*^d up to a gas line.

Average: T^sintpte arithmetic average for a population; that is, the sum of all the values in a population 
divided by iflieSsi^saf the population. Population means are estimated by computing the weighted sum of the 
sample values, ttieri dividing by the sum of the sample weights. (See Weight.)

Average Age of Appliances: Respondents were provided four age categories to determine the age of selected 
appliances ^ntr^ji and room air conditioners, first and second refrigerators, freezers, water heaters and their 
main heating ̂ tetftj. TFne midpoint of each category was used to estimate an average age of the appliances. 
The midpoints for each age category were as follows:

Age CJBtejgofy Midpoint

Less ;thaii;2 years 1
2to4vears 3
5 to 9 years 7
10 M 19 years 14.5
20 years or more 20

Backup Fiiek51ii:ji central heat pump system, the fuel used in the furnace, which is used for space heating 
when the outdoor temperature drops below that which is feasible to operate a heat pump. (See Heat Pump).

Basement: An eticlpsed space in which a person can walk upright under all or part of the building. 

Baseboard Heating Units: See Built-in Electric Units.

Bathroom: For this report, a full bathroom contains a sink with running water, a flush toilet, and a bathtub 
or shower. A half bathroom contains a toilet or bathtub or shower.
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Bedroom: Room intended for sleeping, even if not presently used for sleeping. Number of bedrooms are 
those that would be listed as descriptive of the apartment or house if it were on the market for sale or rent. 
A one-room efficiency or studio apartment has no bedrooms.

Billing Period: The time between meter readings. It does not refer to the time when the bill was sent or when 
the payment was to have been received. In some cases, the billing period is the same as the billing cycle that 
corresponds closely (within several days) to meter-reading dates. For fuel oil and LPG, the billing period is 
the number of days between fuel deliveries.

Block-Rate Structure: A utility rate structure in which the charge for energy decreases as the amount of 
energy consumed increases. A reduced rate charged on succeeding blocks is called a declining rate. An 
increased rate charged on succeeding blocks is called an inclining rate.

Boiler: A type of space-heating equipment consisting of a vessel or tank where heat produced from the 
combustion of fuels such as natural gas, fuel oil, or coal is used to generate hot water or steam.

British Thermal Unit: See Btu.

Btu (British Thermal Unit): A Btu is defined as the amount of energy required to increase the temperature 
of 1 pound of water by 1 degree Fahrenheit, at normal atmospheric pressure. Energy consumption is 
expressed in Btu in this report to allow for consumption comparisons among fuels that are measured in 
different units. (See Metric Conversion Factors.)

Btu Conversion Factors: The Btu conversion factors used for this survey here:

Electricity 3,412 Btu/kilowatthour
Natural gas 1,027 Btu/cubic foot'
Fuel Oil No.l 135,000 Btu/gallon
Kerosene 135,000 Btu/gallon
Fuel Oil No.2 138,690 Btu/gallon
LPG (propane) 91,330 Btu/gallon 
Wood 20,000,000 Million btu/cord

'Varied by company, for the 1990 RECS, conversion rate was an aggregate of those reported on Form EIA- 
176, "Annual Report of Natural and Supplemental Gas Supply and Disposition." (See Metric Conversion 
Factors.)

Built-in Electric Units: An individual electric resistance space heating unit that is permanently installed in 
the floors, walls, ceilings, or baseboards and is part of the electrical installation of the building. Electric space- 
heating devices that are plugged into an electric socket or outlet are not considered built in.
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Built-in Electric Units

Example Only. Your Equipment 
May Differ in Minor Ways 
From the Example Shown.

Caulking: Moldable sealing material around any windows or doors to the outside that (when put into cracks 
around the fir^iftesPof windows or doors, or cracks in other stationary parts of a house) reduces the passage 
of air and moisture. Caulking can be applied either to the inside or to the outside of the home.

CDD: See Cooling Degree-Days (CDD).

Ceiling Insulation: Insulating materials placed between the ceiling and the roof.

Census Division: A geographic area consisting of several States defined by the U.S. Department of 
Commerce, it]iiitea(| of the Census. (See the map in Appendix R) The States are grouped into nine divisions 
and four regibris.

Region

Northeast

Midwest

South

Division 

New England

Middle Atlantic 

East North Central

West North Central 

South Atlantic

States

Connecticut, Maine, Massachusetts,
New Hampshire, Vermont, and Rhode Island

New Jersey, New York, and Pennsylvania

Illinois, Indiana, Michigan, 
Ohio, and Wisconsin

Iowa, Kansas, Minnesota, Missouri, 
Nebraska, North Dakota, and South Dakota

Delaware, the District of Columbia, 
Florida, Georgia, Maryland, North 
Carolina, South Carolina, Virginia, 
and West Virginia
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West

East South Central

West South Central

Mountain

Pacific

Alabama, Kentucky, Mississippi, 
and Tennessee

Arkansas, Louisiana, Oklahoma, 
and Texas

Arizona, Colorado, Idaho, Montana, 
Nevada, New Mexico, Utah, and Wyoming

Alaska, California, Hawaii, Oregon, 
and Washington

Census Region: See Census Division and the map in Appendix F. 

Central Air-Conditioning: See Air-Conditioning Equipment.

Central City: Is usually one or more legally incorporated cities within the Metropolitan Statistical Area 
(MSA) that is significantly large by itself or large relative to the largest city in the MSA. Additional criteria 
for being classified "central city" include having at least 75 jobs for each 100 employed residents and having 
at least 40 percent of the resident workers employed within the city limits. Every MSA has at least one central 
city, which is usually the largest city. Central cities are commonly regarded as relatively large communities 
with a denser population and a higher concentration of economic activities than the outlying or suburban areas 
of the MSA. Those parts of the MSA that are not designated as central city are called "suburban." For this 
report, the central city and suburban areas are called urban areas, whereas, in previous RECS reports, these 
components were referred to as metropolitan areas. (See Metropolitan Statistical Area (MSA), Urban, 
Suburban, and Rural.)

Central Warm-Air Furnace: A type of space-heating equipment where a central combustor or resistance 
unit-generally using gas, fuel oil, or electricity provides warm air through ducts leading to the various rooms. 
Heat pumps are not included in this category. A forced-air furnace is one in which a fan forces air through 
the ducts. In a gravity furnace, air circulated by gravity, relies on the natural flow of warm air up and cold 
air down; the warm air rises through ducts and the cold air falls through ducts that return it to the furnace 
to be reheated and this completes the circulation cycle.

Central Warm 
Air Furnace

Warm-Air Outlets in Wall, 
Ceiling, or Floor

Example Only. Your Equipment 
May Differ in Minor Ways 
From Ihe Example Shown.
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CEUI: See Conditional End-Use Intensity. 

CF: See Cubic Foot (cf).

Climate Zone: One of five climatically distinct areas, defined by long-term weather conditions affecting the 
heating and cooling loads in buildings. The zones were developed by the Energy End Use and Integrated 
Statistics Divisiott (EEUISD) from seven distinct climate categories originally identified by the American 
Institute of Architects (AIA) for the U.S. Department of Energy and the U.S. Department of Housing and 
Urban Development. The zones were determined according to the 30-year average (1951-1980) of the annual 
heating and cooling degree-days (base 65 degrees Fahrenheit). The zones are defined as follows:

Climate Average Annual Cooling Average Annual Heating 
Zone Degree-Days Degree-Days

1 Under 2,000 Over 7,000
2 Under 2,000 5,500 to 7,000
3 Under 2,000 4,000 to 5,499
4 Under 2,000 Under 4,000
5 2,000 or More Under 4,000

An individual household was assigned to a climate zone according to the 30-year average annual degree-days 
for an appropriate nearby weather station. (See Heating Degree-Days (HDD) and Cooling Degree-Days 
(CDD).)

Clothes Dryer: An appliance that dries laundry through the application of heat and rapid air movement. The 
hot air used is typically heated by electricity or gas, either natural gas or liquefied petroleum gas.

Clothes Washer! An appliance that automatically cleans home laundry using either an agitator or a rotating 
tub.

Coal: A combustible mineral substance (carbonized vegetable matter); in this report, the term includes its 
derivative (formed by destructive distillation or imperfect combustion) coke. Only statistics on the number 
of households using coal are collected in RECS. (See Energy Source.)

Compressor: Used in air-conditioning equipment and usually powered by an electric motor, most compressors 
are of the reciprocating (piston) type, which compress the refrigerant to maintain the proper pressure in the 
air-conditioning system. The compressor is contained in the outdoor unit of central air-conditioning systems 
which usually contains a condenser also. The refrigerant circulates through the tubes with finned surfaces (the 
condenser), which removes heat and condenses the refrigerant to a liquid. (See Refrigeration Unit.)

Conditional Energy Intensity: A measure of intensity that adjusts either the amount of energy consumed or 
expenditures Spept for the effects of certain characteristics such as weather, size of unit, and number of 
household^tt|«^rs for households that use a particular energy source. (See CEUI, Conditional End-Use 
Intensity and Intensity.)

Conditional End-Use Intensity (CEUI): A measure of intensity that adjusts either the end-use consumption 
or expenditures for the effects of certain characteristics such as: floorspace, degree-days, or household members 
for households that use an energy source for a particular end use. In the case of space-heating intensity, only 
the heated floorspace and heating degree-days are used. The air-conditioning intensity uses only the cooled 
floorspace and cooling degree-days. The water-heating intensity adjusts consumption and expenditures for 
the effects Qjf the number of household members on water-heating consumption. (See CEUI, Conditional 
Energy intensify and Intensity.)
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Conservation Program: As used in this report, a program in which a utility company furnishes home 
weatherization services free or at reduced cost, or provides free or low-cost devices for saving energy, such as 
energy-efficient light bulbs, water-flow restrictors, weather stripping, and water-heater insulation. (See 
Demand-Side Management Programs (DSM).)

Consumption: The amount of electricity or natural gas used by, or delivered to, the household during a 
365-day period. For fuel oil, kerosene, and LPG, the quantity represents fuel purchased, not fuel consumed. 
If the level of fuel in the tank was the same at the beginning and end of the annual period, then the quantity 
consumed would be the same as the quantity purchased. Measurements or reports of the level of fuel in the 
tank were not included in the RECS data collection.

Control Total: The number of elements in the population or a subset of the population. The sample weights 
for the observed elements in a survey are adjusted so that they add up to the control total. The value of a 
control total is not obtained from the survey; it is obtained from an outside source. For the RECS, the 
control totals are given by the number of households in one of the 12 cells by categorizing households by the 
four Census regions and by three categories of urban status (Urban-central city, Urban-outside central city, 
and Rural). The control totals were obtained from the Current Population Survey. See Table B8 in Appendix 
B, "Quality of the Data."

Conversion Factors: See Btu Conversion Factors and Metric Conversion Factors.

Cooking Stove: A stove built for preparing food. In this survey, it may be used as the main heating 
equipment. (See Heating Equipment and Appliances.)

Cooled Floorspace: See Floorspace.

Cooling Degree-Days (CDD): A measure of how hot a location was over a period of time, relative to a base 
temperature. In this report, the base temperature is 65 degrees Fahrenheit, and the period of time is one year. 
The cooling degree-days for a single day is the difference between that day's average temperature and the base 
temperature if the daily average is greater than the base and zero if the daily average temperature is less than 
or equal to the base temperature. The cooling degree-days for a longer period of time is the sum of the daily 
cooling degree-days for the days in that period. Average daily temperature is the mean of the maximum and 
minimum temperature for a 24-hour period. Cooling degree-days can also be calculated using a base 
temperature other than 65 degrees. The computation is performed in an analogous manner.

Since the 1987 RECS, cooling degree-days for households are taken from records of an appropriate nearby 
weather station. In previous RECS, weather data were assigned to households according to the NOAA division 
in which the household was located. (See Heating Degree-Days (HDD), Climate Zone, and 30-Year Average 
Degree-Days.)

Cord of Wood: A cord of wood measures 4 feet by 4 feet by 8 feet, or 128 cubic feet.

Crawl Space: Space between the ground and the floor of a house in which a person cannot walk upright. An 
enclosed crawl space is one not accessible from the outside of the house (except by a door or window); the 
walls of the crawl space protect it from the weather.

Cubic Foot (cf): As a natural gas measure, the volume of gas contained in a cube with an edge that is 1 foot 
long at standard temperature and pressure (60 degrees Fahrenheit and 14.73 pounds standard per square inch.) 
The thermal content varies by the composition of the gas. (See Natural Gas and Btu Conversion Factors.)

Current Dollars: As used in this report, dollar values expressed in the current dollars at the time of the 
specific RECS data collection. The dollar amounts are not directly comparable across time periods since they 
have not been adjusted for the effects of inflation. In contrast, real dollars have been adjusted for the effects 
of inflation.
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Dehumidifier. A dehumidifier is an appliance that removes moisture from the air (often used in the summer 
when the iiigfi moisture content of air makes it uncomfortable). (See Humidifier and Humidity.)

Demand-Side Management (DSM) Programs: These are organized utility-sponsored activities that are 
intended to affect the amount and timing of customer electricity use.

Dishwasher: A built-in or portable appliance used for automatically cleaning dishware, utensils, and cutlery.

Boon A movable, usually solid barrier for opening and closing an entrance way. Outside doors lead from a 
heated area to the outside or to an unheated area, such as a porch or garage. Doors leading to a heated 
hallway in an apartment building, doors permanently sealed shut, and doors to an unheated attic or basement 
are not counted, because they are not usually fitted with storm doors. Therefore, an apartment with one door 
leading to a heated hallway would have zero doors for RECS purposes. Double doors are counted as one 
door. Apair of sliding glass doors is counted as one door in this survey. The definition of "standard doors" 
includes doors both with and without glass panels.

DSM: See Demand-Side Management (DSM) Programs.

Electric Air-Conditioning Intensity: In this report, the ratio of end-use electric air-conditioning consumption 
or expenditures to square footage of cooled floorspace and cooling degree-days (base 65 degrees Fahrenheit). 
Only the (Gi^tJ and square feet for households that have air-conditioning equipment are included in the ratio. 
The intensity parades a way of comparing different types of housing units and households by controlling for 
differences in h&using unit size and weather conditions. The square footage of cooled floorspace is equal to 
the product of tlie total square footage times the ratio of the number of rooms that are cooled to the total 
number of rooms. If the entire housing unit is cooled, the cooled floorspace is the same as the total 
floorspaee. The ifatib is calculated on a weighted, aggregate basis. (See the main text of this report for a 
detailed description of energy intensity measures used and Floorspace.)

Electric Pumg for Well Waten This pump forces the water from a well below ground level up into the water 
pipes that circulate through the house. When this pump is not working, there is a limited supply of running 
water in the(house.

Electricil^: Metered electric power supplied by a central utility company to a residence via power lines. Since 
there are nio ^Jtopetric measures of electricity as with the fossil fuels, electricity is measured as the amount 
of power used at any instant (demand expressed in watts or kilowatts) or as power used over a given time 
(consumption expressed in kilowatthours). The heat equivalent for electricity is 3,412 Btu per kWh, but this 
is a deriii^;lprM of energy and does not represent the amount of energy needed to generate the electricity 
and transmit it to the building. Generation and transmission requires about 3 times 3,412 or 11,620 Btu per 
kWh. Energy is used in preparing other fuels for consumption from their condition as mined and delivering 
them to a site for use, but these amounts of energy are relatively small compared to the Btu value of the fuel 
consumed. (See Adjusted Electricity.)

Electricity Paid by Household: The household paid the electric utility company directly for all household uses 
of electricity (such as water heating, space heating, air conditioning, cooking, lighting, and operating 
appliances.! Bills paid by a third party are not counted as paid by the household. (See Electricity.)

Eligible for Federal Assistance: Households are categorized as eligible for federal energy assistance if their 
income is below'the federal maximum standard. The federal standard is 150 percent of the poverty line or 60 
percent p^ sfatev^Wfe median income, whichever is the higher income. Individual states can set the standard 
at a lowerjeyel than the federal maximum. (See Poverty Line.)

End Use? A fuijetfon for which energy sources or fuels are used in the household. In the 1990 RECS, five 
main energy end-use categories were estimated: space heating, air conditioning, water heating, refrigerator, 
and appliance usage. The amount of energy used for these end uses is estimated by means of a nonlinear
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regression technique, rather than by using metered data. (See Space Heating, Air Conditioning, Water 
Heating, Refrigerators, Appliances, Metered Data, and Appendix D, "End-Use Estimation Methodology.")

Energy: The capacity for doing work as measured by the capability of doing work (potential energy) or the 
conversion of the capability to motion (kinetic energy). Energy has several forms, some of which are easily 
convertible and can be changed to another form useful for work. Most of the world's convertible energy comes 
from fossil fuels that are burned to produce heat that is then used as a transfer medium to mechanical or 
other means in order to accomplish tasks. Electrical energy is usually measured in kilowatthours, while heat 
energy is usually measured in British thermal units (Btu).

Energy Audit: An inspection carried out by a utility company that determines where and how energy is used 
and suggests ways energy can be saved or used more efficiently.

Energy Source: A type of energy or fuel consumed by the household. For this report, the energy sources 
identified are electricity, natural gas, fuel oil, kerosene, liquefied petroleum gas (propane), wood, coal, and 
active solar. (See Electricity, Natural Gas, Fuel Oil, Kerosene, Liquefied Petroleum Gas (LPG), Wood, Coal, 
and Active Solar.)

Energy Supplier: A company that provides electricity, natural gas, fuel oil, kerosene or LPG to the household. 
(See Authorization Form and Appendix A, "How the Survey Was Conducted.")

Estimated Bill: A set of charges for a fuel, calculated by the supplier when the meter is not read. The 
estimate may be based on one or more of the following factors: past usage, usage by similar households, and 
weather data.

Evaporative Cooler (Swamp Cooler): A type of cooling equipment using the evaporation of water to cool air. 
This type of equipment is commonly found in warm, dry climates. Evaporative cooling units do not cool air 
by use of a refrigeration unit, so for this report they are not considered air-conditioning equipment.

Exhaust Fan: Small fans located in the wall or ceiling which exhaust air, odors, and moisture from the 
bathroom, kitchen, or basement to the outside.

Expenditures: Charges spent for the energy consumed in, or delivered to, a building during a given period 
of time. For this report, all expenditure statistics are presented on an annual basis, for calendar year 1990. 
The total dollar amount includes State and local taxes, but excludes merchandise, repairs, or special service 
charges. For households on a budget plan, the expenditures are for the actual consumption. Electricity and 
natural gas expenditures are for the amount of those energy sources consumed. Fuel oil, kerosene, and LPG 
expenditures are for the amount of fuel purchased, which may differ from the amount of fuel consumed. For 
households that do not pay their fuel supplier directly, the expenditures for fuels are estimated and included 
in the tables. (See Consumption and Appendix B, "Quality of the Data.")

Expenditures as a Percentage of Income: The annual household energy expenditures divided by the family's 
annual income. The median percentage is the percentage of income spent on energy for the middle household, 
when the households are ranked by the percentage they spend on energy. That is, 50 percent of the weighted 
households in the cell spend a lower percentage on energy than the median value.

Family Income Category: The income grouping for the total combined income (before taxes and deductions) 
of all members of the family from all sources, for the 12 months prior to the interview. Sources of income 
include the following: wages, salaries, tips, commissions, interest, dividends, rental income, Social Security or 
railroad retirement, pensions, food stamps, Aid to Families with Dependent Children, unemployment 
compensation, Supplemental Security Income, General Assistance and other public assistance. This definition 
includes the total income of all family members who lived in the household during the 12 months prior to the 
interview, regardless of whether they were living there at the time of the interview. Income of nonfamily 
members of the household is not included. "Family" includes the following types of relationships: mother,
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father, sister, brother, son, daughter, father-in-law, uncle, aunt, niece, grandchild, foster child (and similar 
relationships). (See "Quality of Specific Data Items" in Appendix B, "Quality of the Data.")

Fan: An electric appliance that uses a motor to rotate rigid vanes to move air for cooling. (See Whole-House 
Cooling Fan, Exhaust Fan, Window or Ceiling Fan, Portable Fan and Furnace Fan.)

Fireplace: Usually a masonry unit which burns wood, that is built into the wall of a house or mobile home 
and has a permanent chimney. Fireplaces in mobile homes are included. Fireplaces may have glass doors or 
metal shields to cover the opening into the room. Accessories such as convective grates or radiant grates may 
be present to increase the efficiency of the fireplace. A free-standing fireplace that can be detached from its 
chimney is a heating stove. (See Heating Stove.)

Fireplace

Example Only. Your Equipment 
May Sifter in Minor Ways 
From the Example Shown.

Fireplace Insert: A heating stove that occupies most of the burning area of a fireplace. Fireplace accessories 
such as glass doors, metal shields to cover the opening into the room, convective or radiant grates, or air 
circulation devices (including fans) are not considered fireplace inserts.

Floodlights: Lights that illuminate large areas, often used outdoors. Incandescent floodlights, the most 
common,areat least 150 watts. Mercury vapor or sodium vapor floodlights are at least 100 watts. Floodlights 
cannot be jHuoreseent lights.

Floor, Wall, or Pipeless Furnace: Space-heating equipment consisting of a ductless combustor or resistance 
unit, having an enclosed chamber where fuel is burned or where electrical-resistance heat is generated to warm 
the rooms of a building. A floor furnace is located below the floor and delivers heated air to the room 
immediately above or (if under a partition) to the room on each side. A wall furnace is installed in a partition 
or in an outside wall and delivers heated air to the rooms on one or both sides of the wall. A pipeless furnace 
is installed in a basement and delivers heated air through a large register in the floor of the room or hallway 
immediately above.

Energy Information Administration/Household Energy Consumption and Expenditures 1990 347



Floor, Wall, or 
Pipeless Furnace

Floor Unit

Ex»mol» Only. Your Equipment 
M»y Dltl«r in Minor Ways 
From th« example Shown.

Floorspace: The floor area of the housing unit that is enclosed from the weather. For RECS, the following 
are included in the floorspace: basements, whether or not they contain finished space; finished and/or heated 
space in attics; and garages, if they have a wall in common with the house. Not included are: crawl spaces, 
even if they are enclosed from the weather; and sheds and other buildings that are not attached to the house. 
Floorspace (in square feet) is derived from an actual measurement made by the RECS interviewer using a 
metallic, retractable, 50-foot tape measure. For details on how the measurement was made and how the data 
were treated, see "Estimates of Housing Unit Size" in Appendix B, "Quality of the Data."

"Heated Floorspace" is the portion of the floorspace that is heated during most of the winter season. Rooms 
that are shut off during the heating season to save fuel are not counted as heated square footage. Attached 
garages that are unheated and unheated areas in basements and attics are not counted as heated square feet.

"Cooled Floorspace" is computed as total floorspace times the percentage of rooms that are cooled over total 
rooms.

Fluorescent Lamps: A lamp made of a glass tube coated on the inside with fluorescent material. The lamp 
produces light by passing electricity through mercury vapor, which causes the fluorescent coating to glow or 
fluoresce.

Freezer: A cabinet designed as a unit for storing food at temperatures of about 0 degrees Fahrenheit and 
having a refrigeration unit driven by an electric motor. For this report, this is a separate appliance, not part 
of the refrigerator and can be an upright model (vertical cabinet with the door opening outward) or a chest 
model (horizontal cabinet with the door opening upward).

Frost-Free Refrigerator: Indicates that the freezer section of the refrigerator automatically defrosts usually 
on 12- or 24-hour cycles.
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Fuel:

Fuel (Ml: Aj l^ui| petrcrffium product less volatile than gasoline, used as an energy source. In this report, fuel 
oil includes |Hffl!te fuel oil ( No. 1, No. 2, and No. 4). (See Energy Source.)

Fuel Oi! Paid by Household: The household paid the supplier directly for all household uses of fuel oil or 
kerosene ^ucl Space heating or water heating). Bills paid by a third party are not counted as paid by the 
household. ^©6 Jl|i«rgy Source.)

Fuel-Switching Capability: To switch from a petroleum main space-heating fuel to a nonpetroleum fuel in 
the short ternL |See¥uel Switching in 30 Days and Fuel Switching in 6 Months.)

Fuel Swtteniilg & 30 Days: The capability to switch from a petroleum main space-heating fuel to a 
nonpetn^^^ within 30 days. Prior studies assumed that only heating stoves and built-in- 
electrie uip^ii maintain the same level of comfort as the main heating equipment could. In the 1990 
RECS, tfie i^p^^ent was asked whether the secondary fuel used could maintain the same comfort level. If 
it could, it ̂ is iiiisidered an acceptable means of fuel switching (within 30 days). Households that do not 
have seccinil^clp^plty but do use natural gas for cooking or water heating were also assumed to have the 
capability ^ gas in 30 days.

Fuel Switching ̂ j^'Mbhihs: The capability to switch from a petroleum main space-heating fuel to natural 
gas as the inltii spide-neating fuel. These households do not use a nonpetroleum secondary heating fuel and 
do not useij^ill gas tor cooking or water heating, but have natural gas available in the neighborhood.

Furnace: Slflac^-fteating equipment consisting of an enclosed chamber where fuel is burned or electrical 
resistan^iisi^islo heat air directly, without using steam or hot water. The warm air is for heating, which 
is distribuip^ house, typically by air ducts.

Furnace SpKiS^ini-ihat forces air through the ducts for a central warm-air furnace.

Garage (Attached): A space large enough to accommodate a car, with a door opening at least 6 feet wide 
and T.fi^il^^n^qace is attached directly to the house (it shares part of a wall in common with the 
house) cillia!! ipjii-f bi- all of the house. Not included are carports, barns, buildings not connected to the 
house, !-(^^ice'for golf carts or motorcycles.

Gas Air Conditioning: Cooling and dehumidification of the air in a building by a refrigeration unit driven by 
gas (^a^j^ji^jis-or LPG). (See Refrigeration Unit.)

Gas Paid by Household: The household paid the utility company directly for all household uses of natural 
gas <^o^i|^:%atuig> space heating, air conditioning, cooking, and operating appliances including 
outdoor gis Ifghfe) Bills paid by a third party are not counted as paid by the householder. (See Energy
Source.) ;: : \:' • '•/;' :

Group Quarters: Living arrangement for institutional groups containing 10 or more unrelated persons. Such 
quarters ^e^^ell from the RECS. Group quarters are typically found in hospitals, nursing homes, 
military tjzuist^ ^fv^ houses, college dormitories, fraternity and sorority houses, convents, monasteries, 
shelters* p^ al^ e^tectional institutions. Group quarters may also be found in houses or apartments shared 
by 10 or ̂ more uitrelated persons. Group quarters are often equipped with a dining area for residents. (See 
Housing ^nii)

Halogen Lamp: See Incandescent Lamp. 

HDD: See Heating Degree-Days (HDD).
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Heat Pump (Reverse Cycle System): Heating and/or cooling equipment that, during the heating season, draws 
heat into a building from outside and, during the cooling season, ejects heat from the building to the outside. 
Heat pumps are vapor-compression refrigeration systems whose indoor/outdoor coils are used reversibly as 
condensers or evaporators, depending on the need for heating or cooling.

Heat Pump

A Heat Pump Uses the Same 
Equipment to Cool in the 
Summer and Heat in the Winter

Example Only. Your Equipment 
May Differ in Minor Ways 
From the Example Shown.

Heated Floorspace: See Floorspace.

Heating Degree-Days (HDD): A measure of how cold a location was over a period of time, relative to a base 
temperature. In this report, the base temperature used is 65 degrees Fahrenheit and the period of time is one 
year. The heating degree-days for a single day is the difference between the base temperature and the day's 
average temperature if the daily average is less than the base, and zero if the daily average temperature is 
greater than or equal to the base temperature. The heating degree-days for a longer period of time is the sum 
of the daily heating degree-days for days in that period. Average daily temperature is the mean of the 
maximum and minimum temperature for a 24-hour period. Heating degree-days can also be calculated using 
a base temperature other than 65 degrees. The computation is performed in an analogous manner.

Since the 1987 RECS, heating degree-days for households are taken from records of an appropriate nearby 
weather station. In previous RECS, weather data were assigned to households according to the NOAA division 
in which the household was located. (See Cooling Degree-Days (CDD), Climate Zone and 30-Year Average 
Degree-Days.)

Heating Equipment: The equipment used for heating ambient air in the housing unit, such as: central 
warm-air furnace, heat pump, built-in electric units, steam or hot-water system, floor, wall or pipeless furnace, 
heating stove, room heater, fireplace, or portable heater. The main space-heating equipment is reported as 
such even if it was built for preparing food. (See also description of specific types of space-heating 
equipment, Central Warm-Air Furnace, Heat Pump, Built-in Electric Units, Steam or Hot-Water System, 
Floor, Wall or Pipeless Furnace, Heating Stove, and Room Heater.)
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Heating Stove Burning Wood, Coal, and Coke: Any free-standing box or controlled-draft stove; or a stove 
installed in a fireplace opening, using the chimney of the fireplace. Stoves are made of cast iron, sheet metal, 
or plate steel. Free-standing fireplaces that can be detached from their chimneys are considered heating stoves.

Heating 
Stove

<s^x 

' Burns Wood, Coal, or Coke

Example Only. Your Equipment 
May Differ in Minor Ways 
From the Example Shown.

High Efficiency (Replacement Main Heating Equipment): The respondent's perception of the levef of 
efficiency of new main heating equipment purchased since September 1,1987. High efficiency was not defined.

High-Intensity Discharge (HID) Lamp: A lamp that produces light by passing electricity through gas, which 
causes the; gas to glow. Examples of HID lamps are mercury vapor lamps, metal halide lamps, and 
high-pressuifie sodium lamps.

Hispanic Descent: "This, as the question on origin, was self-determined by the respondent. The respondent 
was asked, "Is the householder of Spanish or Hispanic origin or descent?" and the respondent's answer was 
recorded

Hot-Deck Imputation: An imputation procedure using random resampling from nonmissing cases to fill values 
for missing eases. (See Imputation and Appendix B, "Quality of the Data.")

Hot Tolir Water-filled wood, plastic, or ceramic container in which up to 12 people can lounge. Normally 
equipped withi a Heater which heats the water from 80 degrees to 106 degrees Fahrenheit. It may also have 
jets to buboiethie water. An average-size hot tub holds 200-400 gallons of water. All reported hot tubs were 
assumed loJriclude an electric pump. These are also called Spas or Jacuzzis.

Household: A family, an individual, or a group of up to nine unrelated persons, occupying the same housing 
unit. "Occupy"; means the housing unit was the person's usual or permanent place of residence at the time 
of the first JHelld (SoriJacL Household members include babies, lodgers, boarders, employed persons who live 
in the housing unit, and persons who usually live in the household but are away traveling or in a hospital. 
The household does not include (1) persons who are normally members of the household but who were away 
from home as Ipilege students or members of the armed forces at the time of the contact; (2) persons 
temporarily visiting with the household if they have a place of residence elsewhere; (3) persons who take their
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meals with the household but usually lodge or sleep elsewhere; (4) domestic employees or other persons 
employed by the household who do not sleep in the same housing unit; and (5) persons who are former 
members of the household, but have since become inmates of correction or penal institutions, mental 
institutions, homes for the aged or needy, homes or hospitals for the chronically ill or handicapped, nursing 
homes, convents or monasteries, or other places in which residents may remain for long periods of time. By 
definition, in the RECS, the number of households is the same as the number of occupied housing units. (See 
Primary Residence.)

Household Member: See Household.

Householder: The person (or one of the people) in whose name the home is owned or rented. If there is no 
lease or similar agreement, or if the person who owns the home or pays the rent does not live in the housing 
unit, the householder is the person responsible for paying the household bills, or whoever is generally in 
charge.

Housing Unit: A house, an apartment, a group of rooms, or a single room if it is either occupied, or intended 
for occupancy, as separate living quarters by a family, an individual, or a group of one to nine unrelated 
persons. Separate living quarters means the occupants (1) live and eat separately from other persons in the 
house or apartment and (2) have direct access from the outside of the building or through a common hail-that 
is, they can get to it without going through someone else's living quarters. Housing units do not include group 
quarters such as prisons or nursing homes where ten or more unrelated persons live. Hotel and motel rooms 
are considered housing units if occupied as the usual or permanent place of residence. (See Primary 
Residence, Group Quarters, Year-Round Units, Seasonal Units and Migratory Units.)

Humidifier: A humidifier is an appliance that adds moisture to the air (often used in the winter when the 
indoor air is very dry).

Humidify: The moisture content of air. Relative humidity is the ratio of the amount of water vapor actually 
present in the air to the greatest amount possible at the same temperature. (See Dehumidifier and 
Humidifier.)

Imputation: A statistical method used to fill in values for missing items, designed to minimize the bias of 
estimates. (See Hot-Deck Imputation and Appendix B, "Quality of the Data.")

Incandescent Lamp: A lamp that produces light by electrically heating a filament so that it glows. Included 
in this category are the familiar household light bulbs which screw into sockets, as well as the energy-efficient 
incandescent bulbs such as Tungsten Halogen (spotlights), Reflector or R-lamps (accent and task lighting), 
Parabolic Aluminized Reflector (PAR) lamps (flood and spot lighting), and Ellipsoidal Reflector (ER) lamps 
(recessed lighting).

Insulation: A conservation feature consisting of material placed between the interior of a building and the 
outdoor environment to reduce the rate of heat loss to the environment or heat gain from the environment. 
Examples include glass wool fill and foam board. (See Insulation Around Heating and/or Cooling Ducts and 
Insulation Around Water Heater and Insulation Around Hot-Water Pipes.)

Insulation Around Heating and/or Cooling Ducts: Extra insulation around the heating and/or cooling ducts, 
intended to reduce the loss of hot or cold air as it travels to different parts of the residence.

Insulation Around Hot-Water Pipes: Wrapping of insulating material around hot-water pipes to reduce the 
loss of heat through the pipes.
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Insulation Around Water Heater: Blanket insulation wrapped around the water heater to reduce loss of heat. 
To quality isinder this definition, this wrapping must be in addition to any insulation provided by the 
manufacturer/

Intensify: His is a method of adjusting either the amount of energy consumed or expenditures spent, for the 
effects of various housing unit and/or household characteristics, such as size of the housing unit, climate, and 
number of household members, to facilitate comparisons of energy across time, regions of the country, fuels, 
and housing units. (See Conditional Energy Intensity, Conditional End-Use Intensity, and Intensity.)

Jacuzzi: See Hot Tub.

Kerosene: A petroleum distillate with properties similar to No. 1 fuel oil, used primarily in space heaters, 
cooking stoves, and water heaters.

Kerosene Paid by Household: The household paid the fuel supplier directly for all household uses of kerosene 
such as water heating, and space heating. Bills paid by a third party are not counted as paid by the household. 
(See Energy Source.)

Kilowatthour: See kWh.

kWh (Kilowatthour): A unit of work or energy, measured as 1 kilowatt (1,000 watts) of power expended for 
1 hour. One k\¥rt is equivalent to 3,412 Btu. (See Btu and Btu Conversion Factor.)

Lamp: A term generally used to describe a manmade source of light. The term is often used when referring 
to a "bulb" or "tube." (See Lights.)

Lights: For the EtECS, all of the light bulbs controlled by one switch were counted as one light. For example, 
a chandelier with multiple lights controlled by one switch is counted as one light. A floor lamp with two 
separate globes or bulbs controlled by two separate switches would be counted as two lights. Indoor and 
outdoor lights were counted if they were under the control of the householder. This would exclude lights in 
the hallway of multifamily buildings. (See Floodlights, Fluorescent, High-Intensity Discharge and 
Incandescent Lamps.)

LIHEAP: See Assistance for Heating in Winter.

Liquefied Petroleum Gas (LPG): Any fuel gas supplied to a residence in liquid form, such as propane or 
butane. It fe usually delivered by tank truck and stored near the residence in a tank or cylinder until used. 
Propane was the most common liquefied petroleum gas supplied to RECS households. (See Energy Source.)

Load-Control Program: A program in which the utility company offers a lower rate in return for having 
permission to turn off the air conditioner or water heater for short periods of time by remote control. This 
control allows the utility to reduce peak demand. (See Peak Demand.)

LPG Paid by Household: The household paid the fuel supplier directly for all household uses of LPG such 
as water heating,, space heating, air conditioning, cooking, (other than cooking on an outdoor grill, which is 
excluded) and operating appliances. Bills paid by a third party are not counted as paid by the household. 
(See Fuel.)

LPG: See Liquefied Petroleum Gas.

Main: In this report, main means Used Most, as in "Main Space-Heating Fuel," which is the fuel used most 
for space heating. (See Used Most.)
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Master-Metering: Measurement of electricity or natural gas consumption of several tenants or housing units 
using a single meter. That is, one meter measures the energy usage for several households collectively. RECS 
identifies units that have their energy use included in the rent and also identifies buildings with equipment 
that serves more than one housing unit, but does not specifically identify a building as "master metered."

Mean Indoor Temperature: Is the "usual" temperature. If different sections of the house are kept at differeni: 
temperatures, the reported temperature is for the section where the people usually are. A thermostat setting 
is accepted if the temperature is not known.

Metric Conversion Factors: In this report, estimates are presented in customary U.S. units. Floorspace 
estimates may be converted to metric units by using the relationship, 1 square foot is approximately equal to 
.0929 square meters. Energy estimates may be converted to metric units by using the relationship, 1 Btu is 
approximately equal to 1,055 joules. One kilowatthour is exactly equal to 3,600,000 joules. One gigajoule is 
approximately 278 kilowatthours (kWh). (See Btu and Btu Conversion Factors.)

Metropolitan: See Urban.

Metropolitan Statistical Area (MSA): Areas defined by the U.S. Office of Management and Budget. An MSA 
is (1) a county or group of contiguous counties that contain at least one city of 50,000 inhabitants or more, 
or (2) an urbanized area of at least 50,000 inhabitants and a total MSA population of at least 100,000 (75,000 
in New England). The contiguous counties are included in an MSA if, according to certain criteria, they are 
essentially metropolitan in character and are socially and economically integrated with the central city. In New 
England, MSA's consist of towns and cities, rather than counties. (See Urban, Central City, Suburban, and 
Rural.)

Microwave Oven: A household cooking appliance consisting of a compartment designed to cook or heat food 
by means of microwave energy. It may also have a browning coil and convection heating as additional features.

Migratory Units: Housing units intended for occupancy by migratory workers employed in farm work during 
the crop season.

Mobile home: A housing unit built on a movable chassis and moved to the site. It may be placed on a 
permanent or temporary foundation and may contain one room or more. If rooms are added to the structure, 
it is considered a single-family housing unit. A manufactured house assembled on site is a single-family 
housing unit, not a mobile home.

MSA: See Metropolitan Statistical Area (MSA).

Multifamily (2 to 4 units): A housing unit in a building with two to four housing units--a structure that is 
divided into living quarters for two, three, or four families or households.

Multifamily (5 or more units): A housing unit in a building with five or more housing units-a structure that 
contains living quarters for five or more households or families.

Multistage Area Probability Sample: A sample design executed in stages with geographic "clusters" of 
sampling units selected at each stage. This procedure reduces survey expense while maintaining national 
coverage. (See Appendix A, "How the Survey Was Conducted.")

Natural Gas: Hydrocarbon gas (mostly methane) supplied as an energy source to individual buildings by 
pipelines from a central utility company. Natural gas does not refer to liquified petroleum gas or to privately 
owned gas wells operated by a building owner. (See Energy Source.)

Nonmetropolitan: See Rural.
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Normalized: Refers to the standardization of the efficiency of the stock of household appliances to 100 for 
the year 1972. i(See "Conversion of Stock Efficiencies" in Appendix B, "Quality of the Data.")

Occupied Housing Unit: A unit in which someone was living as his or her usual or permanent place of 
residence when the first RECS field contact was made. (See Housing Unit.)

Origin: The ̂ primary ethnic background of the person considered to be the householder as determined by the 
respondent. Each respondent was asked, "Which of the groups on this exhibit best describes the householder?" 
The groups included: white, black or Negro, American Indian, Alaskan native, Asian, and Pacific Islander. 
(See Hispanic Descent.)

Outside Central City: See Suburban.

Oven: An appliance which is an enclosed compartment supplied with heat and used for cooking food. Toaster 
ovens are not considered ovens for this survey. For this survey, the range stove top or burners and the oven 
are considered two separate appliances, although they are often purchased as one appliance. (See Appliances.)

Owned/Rented: The relationship of a housing unit's occupants to the structure itself, not the land on which 
the structure is located. "Owned" means the owner or co-owner is a member of the household and the housing 
unit is either fully paid for or mortgaged. A household is classified "rented" even if the rent is paid by 
someone not Uving in the unit. "Rent free" means the unit is not owned or being bought and no money is paid 
or contracted for rent. Such units are usually provided in exchange for services rendered or as an allowance 
or favor from a relative or friend not living in the unit. Unless shown separately, rent-free households are 
grouped with rented households.

Ownership: See Owned/Rented.

Passive Solan A system in which solar energy alone is used for the transfer of thermal energy. Pumps, 
blowers, or other heat transfer devices which use energy other than solar are not used. (See Active Solar.)

Pay for Electricity or Gas for Air Conditioning: Household uses electricity or gas for air conditioning and pays 
directly to a Utility Company for that use.

Payment Method for Utilities: Method by which fuel suppliers or utility companies were paid for all 
electricity^ natural gas, fuel oil, kerosene, or liquefied petroleum gas used by a household. Households that 
paid the utility company directly were classified in this survey as "all paid by household." Households that paid 
directly for at least one but not all of their fuels used and that has at least one fuel charge included in the rent 
were classified as "some paid, some included in rent." Households for which all fuels used were included in 
rent were classified as "all included in rent." Some households were classified as "other method," if they did 
not fall into any of those three categories. These are households for which fuel bills were paid by a social 
services agency or a relative, and households that paid for some of their fuels used but paid for other fuels 
through another arrangement.

Peak Demand: The maximum rate of energy consumption per unit time over a period of measurement.

Perceptions of Householders: Items in which the opinions of the respondent were being sought, in order to 
gain insight into particular energy-related behavior. Technical definitions were not used as prompts by the 
interviewers; nor was the information provided verified by the interviewer. (See Adequacy of Insulation and 
High Efficiency (Replacement Main Heating Equipment).)

Personal Computer: A microcomputer for producing written, programmed or coded material, playing games, 
or doing calculations; included as an appliance in RECS.
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Portable Electric Heater: A heater that uses electricity and that can be picked up and moved.

Portable 
Heaters

Electric

Example Only. Your Equipment 
May Differ In Minor Ways 
From the Example Shown.

Kerosene

Portable Kerosene Heater: A heater that uses kerosene and that can be picked up and moved.

Portable Fan: 
Appliances.)

Box fans, oscillating fans, table or floor fans, or other fans that can be moved. (See

Poverty Line: Low-income classifications to which certain households are assigned. "Below 100 percent of 
poverty" encompasses a group of households with incomes below the poverty level as defined by the U.S. 
Bureau of the Census and the Office of Management and Budget. "Below 125 percent of poverty" includes 
a group of households with incomes below 125 percent of the poverty level. These groups of the poor and 
near-poor represent alternative levels for defining poverty. The poverty line varies with the number of family 
members in the household and the income of the entire family. (See Appendix: B, "Quality of the Data" and 
Eligible for Federal Assistance.)

Primary Residence: A housing unit in which a householder spends the largest part of the calendar year; it 
is the householder's usual or permanent residence. This would normally be a year-round housing unit. It 
would generally exclude migratory and seasonal units. However, if a seasonal unit happened to be occupied 
for half of the year by the householder, that unit would be considered the primary residence. (See Housing 
Unit, Migratory Units, Seasonal Units, Year-Round Units, and Second Home.)

Primary Sampling Unit (PSU): A sampling unit selected at the first stage in multistage area probability 
sampling. A PSU typically consists of one to several contiguous counties--for example, a metropolitan area 
with surrounding suburban counties. The approximately 3,100 counties and independent cities of the 
contiguous United States were grouped into about 1,800 PSU's by a procedure similar to the one used by the
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Census Bureau for its Current Population Survey. PSU's can be composed of one or more MSA's or can be 
campfaM-'^^^^Witt^ (See Metropolitan Statistical Area and Appendix A, "How the Survey Was 
Conducted,")

Propane: See UqjMefied Petroleum Gas. 

PSU: SeeJMiliity Sampling Unit (PSU).

Public Housing: Housing units owned by a local housing authority or other local public agency such as a 
housing andtrlde^topment authority or a housing development agency. These organizations receive subsidies 
from theill^ ff State government, but the local agency owns the property. To live in such a project, one 
must app^;^£&;kical housing authority.

Quadrillion: Thelquantity 1,000,000,000,000,000 (101S). 

Race: See Origin,

Radiator: Sjp|ee<%ating equipment that transfers heat from steam or hot water to air by a combination of 
direct rad^Siliiiinduetton, and convection. Typically, a radiator is a freestanding, cast-iron fixture exposed 
in the space lit Belts.

Range top: fhg lange burners or stove top and the oven are considered two separate appliances in this 
survey. Gdjiijditidiltso with range tops are stand-alone "cook tops." (See Appliances.)

Rebate Program: A utility company-sponsored conservation program whereby the utility company returns a 
portion of ̂ itppu|ehase price or cost when a more energy-efficient refrigerator, water heater, air conditioner, 
or other appliance is purchased.

Reflective Jijj^Jjh^parent covering for glass that helps keep out heat from the sun.

Refrigeration Unit: Used to produce cooling in refrigerators, freezers, and air-conditioning equipment. In 
a typical '^^^pitf iwUt, electricity powers a motor that runs a pump to compress a refrigerant to maintain 
proper piliiiii^2|A^ftigerant" is a substance that changes between liquid and gaseous states under desirable 
tempera^salilffessure conditions.) Heat from the compressed liquid is removed and discharged from the 
unit, ataffl^^M^tttt then evaporates when pressure is reduced. The refrigerant picks up heat as it 
evaporaitipiiji ̂ returns to the compressor to repeat the cycle.

Refrigerator: A cabinet designed for cooling food at temperatures above 32 degrees Fahrenheit. Most also 
have a se^fti^artment for freezing and storing frozen foods at temperatures of 8 degrees Fahrenheit or 
below. Etipgeiibrs are one of the main end-use categories in RECS. (See End Use and Appendix D "End- 
Use Estimpitit^

Regression Imputation: A statistical technique for predicting the value of a numerical variable that is missing. 
The tecliiiipillKoiS developing a regression equation that predicts the value of the missing variable based 
upon vaxT^Sfii^^^at missing or have already been imputed. A random error is usually added to the 
predictable; ^Ifte sum of the predicted value and the random error is used as the imputed value for the 
missing i^^flb^^e Imputation.)

Relative Standard Error: See RSE or Relative Standard Error.

Renewable Energy: Energy obtained from sources that are essentially inexhaustible (unlike, for example, the 
fossil fii^^^ch'fhete is a finite supply). Renewable sources of energy include wood, waste, geothermal, 
wind, photovoltaic cells, and solar thermal energy.
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Rent: See Owned/Rented.

Residential: Occupied housing units, including mobile homes, single-family housing units (attached and 
detached), and apartments. The definition of "occupied housing units" is the same as that used by the U.S. 
Bureau of the Census. (See Household and Housing Unit.)

Residential Building: A structure used primarily as a dwelling for one or more households. 

Roof Insulation: Insulating materials placed underneath the roof or on the roof.

Room Air Conditioner Air-conditioning units that typically fit into the window or wall and are designed to 
cool only one room. (See Air Conditioning.)

Room Heater Burning Gas, Oil, Kerosene: Any of the following space-heating equipment: circulating heaters, 
convectors, radiant gas heaters, space heaters, or other nonportable room heaters that may or may not be 
connected to a flue, vent, or chimney.

Room 
Heaters

(Not Portable)

Room Heaters 
Burn Gas, 
Oil, Kerosene

Example Only. Your Equipment 
May Differ in Minor Ways 
From the Example Shown.

Rooms: Subdivisions of a housing unit. Whole rooms are rooms such as living rooms, dining rooms, 
bedrooms, kitchens, lodgers' rooms, finished basements or attic rooms, recreation rooms, and permanently 
enclosed sun porches that are used year round. Rooms used for offices by a person living in the unit are 
included in this survey. "Finished" means that the ceiling and walls are covered with finishing materials.

Not considered to be rooms in this survey are bathrooms, halls, foyers, or vestibules, balconies, closets, alcoves, 
pantries, strip or pullman kitchens, laundry or furnace rooms, unfinished attics or basements, open'porches! 
and unfinished space used for storage.

A partially divided room, such as a dinette next to a kitchen or a living room, is considered a separate room 
only if there is a partition from floor to ceiling-but not if the partition consists solely of shelves or cabinets. 
If a room is used by occupants of more than one unit, the room is included with the unit from which it is most 
easily reached. (See Bedroom and Bathroom.)
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RSE Column Factor: An adjustment factor used to compute RSE's. For a survey estimate in a particular 
row and column (if a table (that is, a particular "cell"), the approximate RSE is obtained by multiplying the RSE row factor by the RSE column factor for that cell. (See RSE or Relative Standard Error, RSE Row 
Factor, and the^ "Generalized Variances" section of Appendix B, "Quality of the Data.")

RSE or Relative Standard Erron A measure of the reliability or precision of a survey statistic. The Relative 
Standard Error, or ftSE, is defined as the standard error of a survey estimate, expressed as a percent of the estimate. JFSi-^ffilliei an RSE of 10 percent means that the standard error is one-tenth as large as the survey 
estimate. (See Appendix B, "Quality of the Data.")

RSE Row Factor: A factor used to compute RSE's. The row factor is equal to the geometric mean of the 
RSE's in a particular row of main tables. For a survey estimate in a particular row and column of a table (that is, a particular ̂ 11"), the approximate RSE is obtained by multiplying the RSE row factor by the RSE column 
factor for that Oeil. (See RSE or Relative Standard Error, RSE Column Factor, and the "Generalized 
Variances" seeWdit Of Appendix B, "Quality of the Data.")

Rural: Households not located within Metropolitan Statistical Areas as defined by the U.S. Office of Management and Budget. In previous RECS reports, rural areas were referred to as "nonmetropolitan" areas. 
(See Metropolitan Statistical Area (MSA) and Urban.)

Sampling: The procedure used to select housing units for interview from the population of all residential 
housing unjltis in iKe United States. (See Multistage Area Probability Sample and Appendix A, "How the Survey \^rSbjad|K;ted.*)

Seasonal Energy^flidency Ratio (SEER): Ratio of the cooling output divided by the power consumption. 
It is the Sttt;ti| <i^ling output during its normal annual usage divided by the total electric energy input in watt-hours ^uiiiig:the same period. This is a measure of the cooling performance for rating central air 
conditioners and central heat pumps. The appliance standards require a minimum SEER of 10 for split system 
central air conditioners and for split system central heat pumps, these new standards take effect in 1992. The average heat pumpt or central air conditioner sold in 1986 had a SEER of about 9. (See Appendix B, "Quality of the Data,*|

Seasonal Units: Housing units intended for occupancy at only certain seasons of the year. Seasonal units 
include units intended only for recreational use, such as beach cottages and hunting cabins. Seasonal units 
are not usually included jn the RECS count of occupied housing units unless they are occupied for more than half of the ;yeajkI|See Primary Residence.)

Secondary Heating Equipment: Space-heating equipment used less often (fewer days) than the main space- 
heating equipment. (See Main.)

Secondary Heating Fuel: Energy Sources or fuels used in secondary space-heating equipment. When no secondary ^ic%-l^liag equipment is used, a secondary space-heating fuel that is used in the main space- 
heating equipment is not included in the tabulations. For example, if wood and coal are both used in a 
furnace, $»li^|i|:tesSaraed the main space-heating fuel, coal would not be included in the tables.

Second Homes; J^ definition, a second home is not the primary residence of a householder. Second homes 
are not tau^^li'l|0; RECS count of occupied housing units. (See Housing Units, Primary Residence, andSeasonal Uiiit!;|
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Setback Temperature Behavior: These data were derived from differences in the temperature settings reported 
by respondents for their daytime temperature when someone is at home, daytime temperature when no one 
is at home, and the temperature for sleeping hours (assumed to be nighttime). For example, if a respondent's 
reported temperature setting was lower when no one was at home than when someone was at home, 
respondents were assumed to be "setting" back the temperature.

Single-Family: A housing unit that provides living space for one household or family. The structure may be 
detached or attached to another unit. Attached houses are considered single-family houses as long as the 
house itself is not divided into more than one housing unit and has an independent outside entrance. A 
single-family house is contained within walls that go from the basement (or the ground floor, if there is no 
basement) to the roof. Townhouses, rowhouses, and duplexes are considered single-family attached housing 
units, as long as there is no household living above another one within the walls that go from the basement 
to the roof to separate the units. A mobile home with one or more rooms added is classified as a single-family 
home.

Site Energy: The Btu value of energy at the point it enters the home, sometimes referred to as "delivered" 
energy. (See Adjusted Electricity and Btu Conversion Factors.)

Solar: In this report, all solar energy is considered to be active solar. (See Active Solar.) 

Spa: See Hot Tub.

Space Heating: The use of mechanical equipment (including wood stoves arid active solar heating devices) 
to heat all, or part, of a building to at least 50 degrees Fahrenheit. This is one of the end uses of energy. (See 
End Use.)

Space-Heating Equipment: See Heating Equipment.

Split System: When applied to electric air-conditioning equipment, it means a two-part system—an indoor unit 
and an outdoor unit. The indoor unit is an evaporator coil mounted in the indoor-circulating air system, and 
the outdoor unit is an air-cooled condensing unit containing an electric motor-driven compressor and 
condenser fan and fan motor.

Square Feet: See Floorspace.

Standard Price: Average price data were obtained from EIA surveys other than the RECS and used in the 
end-use regression equations for natural gas and electricity. These average prices were attached to each 1990 
RECS household that used the respective fuel. (See LOGRELPC and LOGRNGPC in Appendix D.)

Steam or Hot-Water System: Either of two types of a central space-heating system that supplies steam or hot 
water to radiators, convectors, or pipes. The more common type supplies either steam or hot water to 
conventional radiators, baseboard radiators, convectors, heating pipes embedded in the walls or ceilings, or 
heating coils or equipment that are part of a combined heating/ventilating or heating/air-conditioning system. 
The other type supplies radiant heat through pipes that carry hot water and are inlaid in a concrete slab floor.
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Steam or Hot 
Water System

ipes
Con riveting
Units With
Furnace

Expansion
Tank(Hot

ater Systems

Convector

Example Only. Your Equipment 
May Differ in Minor Ways 
From the Example Shown.

Hot Water Pipes 
Running Through

Slab Floor

Sfairtple Only, Your Equipment 
May EWIer in Minor Ways 
From 1he Example Shown.
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Stock: The total number of household appliances or housing units in use at a given time, including newly 
purchased ones and those in use for some time.

Storm Doon A second door installed outside or inside a prime door creating an insulating air space. Included 
are sliding glass doors made of double glass or of insulating glass such as thermopane; sliding glass doors with 
glass or plexiglass placed on either the outside or inside of the door to create an insulating air space are also 
considered storm doors. Not included are doors or sliding glass doors covered by plastic sheets or doors with 
storm window covering on just the glass portion of the door.

Storm Window: A window or glazing material placed outside or inside a window creating an insulating air 
space. Windows with double glass or thermopanes are considered storm windows. Plastic material over 
windows is counted as a storm window if the same plastic material can be used year after year. If the plastic 
material must be put up new each year, it is not counted as a storm window. Glass or plexiglass placed over 
windows on either the interior or exterior side are counted as storm windows.

Stove: See Heating Stove Burning Wood, Coal and Coke and Cooking Stove.

Structure: In RECS, one of four categories used to categorize the building in which the housing unit was 
located. The categories were single-family, multifamily (2-4 units), multifamily (5 or more units), and mobile 
home. (See Single-Family, Multifamily (2 to 4 units), Multifamily (5 or more units), and Mobile Home.)

Submetered Data: End-use consumption data obtained for individual appliances when a recording device has 
been attached to the appliance to measure the amount of energy consumed by the appliance. (See Metered 
Data.)

Suburban: Those parts of the Metropolitan Statistical Areas that are not designated as central city. In. 
previous RECS reports, suburban areas were referred to as "outside central city." (See Central City, 
Metropolitan Statistical Areas, Rural, and Urban.)

Swamp Cooler: See Evaporative Cooler.

Swimming Pool Heater. Optional heating equipment that heats the pool water to an acceptable level of 
comfort, usually 80 to 85 degrees Fahrenheit.

Swimming Pool Pump: All swimming pools reported in RECS were assumed to have an electric pump for 
filtering and circulating the water. (See Swimming Pool Heater.)

Temperature: In this report, respondents reported estimates of the indoor temperature. If different sections 
of the house are kept at different temperatures, the temperature requested is for the part of the house being 
utilized. If the heat is turned off upstairs during the day because the family is downstairs, the downstairs 
temperature is reported. If the respondent does not know the temperature, the thermostat setting is requested.

30-Year Average Degree-Days: Annual cooling or heating degree-days averaged over 30 years (from 1951 to 
1980). 30-year average is considered "normal weather" for a region. (See Cooling Degree-Days (CDD) and 
Heating Degree-Days (HDD).)

Total Floorspace: Floorspace summed or aggregated over all households in a category (such as households 
in the United States). In this survey, aggregate floorspace was estimated by multiplying each household's 
square footage by its weight, then summing over all sample households of interest to represent nationwide 
totals. (See Floorspace and Weight.)

Tuneup of Main Heating Equipment: A cleaning or maintenance check of the main space-heating equipment.
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Urban: Urban refers to a group of households located within Metropolitan Statistical Areas (MSA's) as 
defined by the U.S. Office of Management and Budget. For this report urban is composed of central city and 
suburban areas. In previous RECS reports, the equivalent terms were central city and outside central city. (See 
Central City, Metropolitan Statistical Area, Suburban, and Rural.)

Urban Status: Refers to geographic location of the households in relationship to Metropolitan Statistical 
Areas (MSA's). (See Urban, Rural, Central City, and Suburban.)

Used Most; For this report, used more days in the year. When two or more fuels are used for the same 
purpose (such as space heating), the fuel used more days is the one "used most." When the household uses 
more than one refrigerator, freezer, window/wall air-conditioning unit, or motor vehicle, the one used more 
days is the one "usea* most."

Utilities Paid by Household: Householder directly pays an energy supplier for all uses of a fuel or fuel types 
used.

Vacant Housing Unit: A housing unit not occupied when the first 1990 RECS field contact was made. An 
occupied seasonal or migratory housing unit is classified as vacant at the time of the first contact if all of its 
occupants had a usual place of residence elsewhere.

Vehicles: For this survey, motorized vehicles used by U.S. households for personal transportation. Excluded 
are motorcycles, mopeds, large trucks, and buses. Included are automobiles, station wagons, passenger vans, 
cargo vans, motor homes, pickup trucks, and jeeps or similar vehicles. To be included, vehicles must be: (1) 
owned by members of the household, or (2) company cars not owned by household members but regularly 
available to household members for their personal use and ordinarily kept at home, or (3) rented or leased 
for 1 month or more.

Wall Insulation: A shell conservation feature consisting of insulation placed between exterior and interior 
walls.

Water-Bed Heaten An appliance that uses an electric resistance coil to maintain the temperature of the water 
in a water bed at a comfortable level.

Water Heated in Furnace: Some furnaces provide hot water as well as heat the home. In these furnaces, 
water is heated by a coil that is part of the furnace; there is no separate hot water tank.

Water Heatfin AS automatically controlled, thermally insulated vessel designed for heating water and storing 
heated water at temperatures less than 180 degrees Fahrenheit.

Water Heater Blanket: See Insulation Around Water Heater.

Water Healer Slzet Respondents were asked the size of their water heater tank. Three categories were 
provided, whieh^re described by a range of gallon sizes: Small (30 gallons or less), Medium (31 to 49 
gallons), Eajfiet(S|gallons or more). Households were not asked this question if they shared a water heater 
with other housing units or if their water heater was part of their furnace. (See Water Heated in Furnace.)

Water Heating: Water heating is one of the five end-use categories in this report. It is defined as the use of 
energy to Beat water for hot running water, as well as the use of energy to heat water on stoves and in 
auxiliary water-heating equipment for bathing, cleaning and other noncooking applications of hot water. Not 
included in this category are the use of energy to heat water for cooking and hot drinks or the use of energy 
to heat water for a swimming pool. Both of these are included in the appliance end-use category. (See End 
Use.)
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Water-Heating Fuel: The fuel used to heat bath and wash water. Households that did not have running water 
in the home were also asked what fuel was used for heating water. The hot water may have been available 
anywhere in the same building as the respondent's living quarters--in a hallway, in a room used by several units 
in the building, in the basement, or in an enclosed porch-provided the respondent's household had access to 
it. (See Water Heating.)

Water-Heating Intensity: The amount of energy used per household member to heat water. (See Water 
Heating and the main text of this report for a detailed description of energy-intensity measures used.)

Weather Stripping: A conservation feature where a material is placed between the door or window and the 
door frame or window frame to reduce the rate of loss of heat or cold caused by air infiltration.

Weight: The number of households in the United States that a particular sample unit represents. To estimate 
the total value of an attribute (such as floorspace) in the U.S. residential population as a whole, each sample 
household's value is multiplied by the household's weight. Summing the weighted sample values provides an 
estimate of the nationwide total. (See Multistage Area Probability Sample, Total Floorspace and Appendix 
B, "Quality of the Data.")

Well Pump: See Electric Pump for Well Water.

Whole-House Cooling Fan: A very large fan located in an upstairs ceiling or attic wall that pulls air through 
the house and out through the attic. The attic must have good air circulation-with fairly large vents-for such 
a fan to work well. (See Appliances.)

Window or Ceiling Fan: Fans located in the window or installed on the ceiling. Does not include portable 
table or floor fans. (See Appliances.)

Windows: Any openings in the wall of a building for admission of light and/or air that are usually closed by 
casements or sashes containing transparent material (as glass) and capable of being opened and shut. To be 
counted for RECS, the interior space must be heated; windows in unheated spaces such as a garage or 
unheated basement are not counted. Generally, each window that opens separately is counted as one window. 
Panes of glass in a large window are not counted separately unless they open separately. Double-hung slider 
windows count as one window. Windows (glass panels) in doors are not counted.

Wood-Burning Stove: See Heating Stove.

Wood Consumption: The amount of wood burned in the home at any time during the preceding 12 months 
in a fireplace, stove, or furnace, as reported by the respondent at the time of the interview. A cord of wood 
measures 4 feet by 4 feet by 8 feet and approximately 128 cubic feet. A third of a cord measures 16 inches 
by 4 feet by 8 feet. In order to enable respondents to be more accurate in reporting the amount of wood they 
burned, respondents were shown a drawing of a person holding an ax as a point of reference beside a 1-cord 
wood pile. A smaller scale copy of this drawing is reproduced below. (See Wood Conversion to Btu.)
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Wood Conversion to Btu: Converting cords of wood into a Btu equivalent is an imprecise procedure. The 
number of cords each household reports having burned is not exact, even with the more precise drawings 
provided, because the estimate requires the respondent to add up the use of wood over a 12-month period 
during which wood may have been added to the supply as well as removed. Besides errors of memory inherent 
in this task, the estimates are subject to problems in definition and perception of what a cord is. The nominal 
cord as delivered to a suburban residential buyer may differ from the dimensions of the standard cord. This 
difference is possible because wood is most often cut in lengths that are longer than what makes a third of 
a cord (16 inches) and shorter than what makes a half cord (24 inches).

In other cases, wood is bought or cut in unusual units (for example, pickup truck-load or trunk load). Finally, 
volume estimates are difficult to make when the wood is left in a pile instead of being stacked. Other factors 
that make it difficult to estimate the Btu value of the wood burned is that the amount of empty space between 
the stacked logs may vary from 12 to 40 percent of the volume. Moisture content may vary from 20 percent 
in dried wood to 50 percent in green wood. (Moisture reduces the useful Btu output because energy is used 
in driving off the moisture.) Finally, some tree species contain twice the Btu content of species with the 
lowest Btu value. Generally, hard woods have greater Btu value than soft woods. Wood was converted to Btu 
at the rate of 20 million Btu per cord, which is a rough average that takes all these factors into account. (See 
Btu Conversion Factors.)

Year of Construction: The year the structure was originally completed or the year any part of the structure 
was first occupied. For mobile homes, year of construction is the model year.

Year-Round Units: Housing units occupied or intended for occupancy at any time during the year. (See 
Housing Unit and Seasonal Units.)

*U.S.G.P.O.:1993-343-169:80102
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RECS Data on Diskettes

Available from GPO and NTIS

•For IBM-PC and compatible microcomputers

•5-1/4 Inch double-sided high-density diskette

•Flat ASCII format

•Contains a READ.ME DOS text file

The Residential Energy Consumption Survey (RECS) diskette contains the data published in Tables 18 
through 45 of the Household Energy Consumption and Expenditures 1990 report. The diskette contains data 
at the national level and has one file for each table. In addition, the public use data from the 1990 RECS will 
be available on diskette. For ordering information contact:

Superintendent of Documents 
U.S. Government Printing Office 
Washington, DC 20402 
202-512-1530

National Technical Information Service 
5285 Port Royal Road 
Attention: Order Control 
Springfield, VA 22161 
703-487-4650



y Information Administration 
U.S. Department of Energy 
Forrestal Building, El-231 
Washington, DC 20585
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