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SUMMARY

This Data Book updates and expands the previous Data Book originally
published by the Department of Energy in September, 1986 (DOE/RL/01830/16).
Energy-related information is provided under the following headings:

Characteristics of Residential Buildings in the U.S.
Characteristics of New Single Family Construction in the U.S.
Characteristics of New Multi-Family Construction in the U.S.
Household Appliances

Residential Sector Energy Consumption, Prices, and Expenditures
Characteristics of U.S. Commercial Buildings

Commercial Buildings Energy Consumpticn, Prices, and Expenditures

Additional Buildings and Community Systems Information

This Data Book complements another Department of Energy document entitled
"Analysis and Technology Transfer Annual Report - 1986" August, 1987 (DOE/CE-
0140). The Data Book provides supporting data and documentation to the report.

Please direct any inquiries regarding this document to:

George R. Amols

Battelle, Pacific Northwest Laboratories
2030 M Street, N.W.

Washington, D.C. 20036

(202) 785-8400
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CHAPTER ONE: INTRODUCTION

1.1 QVERVIEW

The possession of current and reliable information on building characteristics
and energy consumption patterns is a fundamental prerequisite for effective
R&D and program planning in the Qffice of Buildings and Community Systems
(BCS). The Residential and Commercial Buildings Data Book is intended to
complement other BCS information sources by compiling the most current data

on the existing stock of residential and commercial buildings and their energy
consumption characteristics. Most of this data is provided in tabular form
with accompanying figures used to highlight key points. The Data Book also
provides information on forecasts and historical trends for the residential
and commercial sectors. The information contained herein was drawn from diverse
sources and was compiled into a single volume in order to provide BCS staff
with easier access to it.

Current plans call for this document to be updated and revised from time to
time as new data become available. Accordingly, users of this data book are
encouraged to submit requests, comments, and information to the Pacific North-
west Laboratory.

1.2 OQORGANIZATION OF THE REPQRT

This report can be divided into three basic subject areas: residential buil-
dings, commercial buildings, and energy consumption forecasts. These subject
areas are covered in the following chapters:

Residential Buildings

Chapter 2 Characteristics of Residential Building Stock
Chapter 3 Characteristics of New Single Family Construction
Chapter 4 Characteristics of New Multi-Family Construction
Chapter 5 Household Appliances

Chapter 6 Residential Sector Energy Consumption and Prices

Commercial Buildings

Chapter 7 Characteristics of U.S. Commercial Building Stock

Chapter 8 Commercial Buildings Sector Energy Consumption,
Prices, and Expenditures

.1



Additional Information

Chapter 9 Additional Buildings and Community Systems Information

The complete list of data sources used in producing the Data Book is provided
in Appendix A.

1.3 THE FOUR ENERGY CONSUMPTION SECTORS

Information on total national energy consumption is frequently broken down
into four end-use sectors: residential, commercial, industrial, and transpor-
tation. Tables 1.1 and 1.2 provide information on the energy consumption
characteristics of these sectors over the period of 1960 through 1983. It
should be noted that the information for the commercial sector includes both
buildings and "nonbuilding" energy consumers. Thus the figures for total
energy consumption in the commercial sector are not synonymous with energy
consumption by commercial buildings alone.
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FIGURE 1.1 U.S. Energy Consumption, 1960 through 1985, by End-Use Sector
1.2



TABLE 1.1 U.S. Energy Consumption by End-Use Sector, 1960 - 1985
' (Trillion Btu)

Year  Residential Commercial Industry Transportation Total

1988 8,284 4,749 20,184 18,598 43,798
1981 8,582 4,848 28,258 18,772 44,455
1982 9,162 5,154 21,853 11,222 48,531
1963 9,387 5,333 21,989 11,854 48,342
1984 9,884 §,531 23,296 11,996 58,587
1985 18,119 5,900 24,252 12,425 52,897
1988 18,854 8,388 25,543 13,088 55,871
1967 11,142 8,948 25,773 13,730 57,591
1988 11,885 7,381 268,937 14,838 81,800
1969 12,7117 7,859 28,121 15,478 64,174
1978 13,310 8,344 28,610 18,069 86,334
19711 13,842 8,694 28,555 16,898 87,788
1972 14,518 9,158 29,874 17,694 71,243
1973 14,842 9,632 31,579 18,598 74,351
1974 14,361 9,357 39,6897 18,112 72,527
1975 14,454 9,443 28,433 18,248 78,589
1976 15,806 18,817 30,288 19,894 74,385
1877 15,212 18,189 31,119 19,809 76,389
1978 15,625 18,476 31,484 24,591 78,156
1979 15,194 18,613 32,841 29,485 78,913
1980 15,087 18,584 39,829 19,895 75,976
1981 14,606 16,845 29,288 19,497 74,818
1982 14,733 19,885 26,135 19,688 78,758
1983 14,844 18,544 25,735 19,133 79,457
1984 15,828 11,348 27,758 19,878 74,008
1985 15,263 11,582 27,858 29,123 74,823

Source: State Energy Data Report, U.S. DOE/EIA, April 1967.
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TABLE 1.2 End-Use Sector Shares of Total U.S. Energy Consumption,

1960 - 1985

Percent

Change

in Total
Year Residential Commercial Industrial Transportation Consumption
1968 18.92 16.84 48.94 24.20 -=
1961 19.38 12.98 45.56 24.23 1.51
1962 19.58 11.98 45.25 24 .12 4.87
1963 19.38 11.83 45.49 24.11 3.89
1984 19.17 18.96 46.12 23.76 4. 48
1985 19.24 11.28 48.82 23.58 4.34
1968 19.14 11.47 45.88 23.51 5.64
1987 19.36 12.88 44.75 23.84 3.45
1968 19.45 12.87 44.16 24.32 5.92
1969 19.82 12.25 43.82 24.12 5.28
1978 20.88 12.58 43.13 24.22 3.a3r
1971 20.42 12.82 42.12 24.63 2.19
1972 20.38 12.88 41.93 24 .84 5.18
1973 19.689 12.82 42.47 26.81 4.38
1974 19.86 12.98 42.32 24.97 -2.45
1975 28.48 13.38 48.29 25.85 -2.78
1978 28.17 13.47 48.89 25.87 5.41
1977 19.93 13.33 48.78 25.98 2.59
1978 19.99 13.48 48.26 28.35 2.42
1678 19.25 13.45 41.38 25.93 a.97
1986 19.83 13.93 49.31 25.92 -3.72
1981 19.73 14.38 39.54 28.34 -2.58
1982 28.81 15.33 38.92 28.94 -4 .38
1983 28.78 15.53 38.83 27.18 -0.47
1984 20.31 15.32 7.5 26.86 5.83
1985 20.82 15.85 38.55 27.1a 8.83

Source: State Energy Data Report, U.S. DOE/EIA, April 1987.

Note: The percentages given for the annual change in total energy consumption
represant the percentage change in consumption in the current year when
compared with the previous year ( (Year 1 - Yaar @) [ Year #).
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1.4 THE FOUR CENSUS REGIONS

FIGURE 1.3 The Four Census Regions

The data in this publication have frequently been divided according to four
commonly-used census regions, known as the Northeast, North Central, South,
and West regions. The composition of these regions is as follows. Please
note that the states of Alaska and Hawaii are not included in these regions.
Data from these states were also excluded from the EIA-produced reports.

Northeast: Maine, Vermcnt, New Hampshire, Massachusetts, Rhode
Island, Connecticut, New York, New Jersey, and Penn-
sylvania.

North Central: Ohio, Michigan, Indiana, I1linois, Wisconsin, Minne-

sota, Iowa, Missouri, Kansas, Nebraska, North Dakota
and South Dakota.

South: Maryland, Delaware, District of Columbia, Virginia,
West Virginia, North Carolina, South Carolina,
Georgia, Florida, Kentucky, Tennessee, Alabama,
Mississippi, Louisiana, Arkansas, Oklahoma, and Texas.

West: Montana, Wyoming, Idaho, Washington, Oregon, Colorado,
Utah, Nevada, California, Arizona, and New Mexico.
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1.5 GROSS NATIONAL PRODUCT, POPULATION, AND NUMBER OF HOUSEHOLDS

Table 1.3 provides information on U.S. gross national product, population,

and number of households for each year between 1960 and 1985.
are given in constant 1982 dollars.
end-use energy consumption for the country as a whole.

The GNP figures

Table 1.4 compares GNP with total and

TABLE 1.3 Gross National Product, Population, and Number of Households,

1960 - 1985
Yearly Change

Total End-Use Total End-Use of End-Use

GNP Energy Energy Energy per Energy per Energy per

(Billion Consusption Consumption GNP Dollar GNP Dollar GNP Dol lar

Year 1982 Dollars) {Trillion Btu) (Trillion Btu) {Thousand Btu} (Thousand Btu) (Percant)
1988 1,685.3 43,795.5 37,951.8 26.368 22.79 --
1961 1,788.7 44 454.9 38,449.3 26.92 22.51 -1.28
1962 1,799.4 48,538.5 46,151.9 25.88 22.31 -0.9¢
1963 1,873.3 48,341.8 41,548.5 25.88 22.17 -0.80
1964 1,873.3 58,506.8 43,222.6 25.59 21.94 -1.28
1985 2,887.8 52,696.8 44,924 .3 25.24 21.52 -1.79
1968 2,208.3 55,678.5 47,192.9 25.28 21.37 -6.78
1987 2,271.4 57,591.2 48,827.2 25.35 21.41 g.28
1968 2,385.8 88,999.7 51,203.7 25.79 21.85 1.18
1868 2,423.3 B4,174.0 53,482.2 268.49 22.97 1.98
1970 2,416.2 88,333.68 54,817.1 27.49 22.72 2.98
1971 2,484.8 87,788.2 55,881.1 27 .32 22.44 -1.28
1972 2,888.5 71,243.2 58,185.8 27.32 22.38 -9.60
1973 2,744.1 74,381.1 68,3562.3 7.7 21.97 -1.58
1974 2,79.3 72,5628.7 58,329.1 26.58 21.38 -2.79
1975 2,695.8 78,588.9 58,185.3 26.18 20.84 -2.58
1976 2,828.7 74,384.7 59,137 .4 26.31 20.91 g.30
1977 2,958.8 76,309.3 80,257.3 25.79 26.38 -2.60
1978 3,118.2 78,155.1 81,308.2 25.87 19.88 -3.48
1979 3,192 .4 78,912.8 81,857.9 24.71 19.37 -1.58
1968 3,187.1 75,975.9 55,595 4 23.83 18.39 -5.18
1881 3,248.8 74,016.2 58,558.3 22.77 17.41 -5.38
1982 3,188.8 78,798.1 53,705.7 22.37 16.96 -2.68
1983 3,279.1 70,458.5 52,905.7 21.58 18.14 -4.80
1984 3,489.9 73,999.7 55,903.7 21.22 16.82 -8.78
1985 3,585.2 74,823.4 55,384.9 20.83 15.44 -3.64

Source: State Energy Data Report, US DOE/EIA, April 1987.

Annual Energy Review, US DOE/EIA, May 1987.
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TABLE 1.4 Energy Consumption per Constant Dollar of Gross National Product

GNP Population Households Population per GNP per Capita GNP per

Year (Billion 1982%) (Millions) (Millions) Household (Thousand Dellars) Household
1968 1,685.3 188.8 52.8 3.41 9.25 31.54
1961 1,788.7 183.8 63.8 3.42 9.34 31.98
1982 1,799.4 185.8 54.8 3.39 9.89 32.88
1963 1,873.3 188.5 56.3 3.4 9.94 33.89
1964 1,973.3 191.1 56.2 3.48 10.32 36.14
1985 2,087.8 183.5 57.4 3.37 18.79 38.34
1968 2,208.3 195.8 5a.4 3.3 11.29 37.81
1967 2,271.4 197.5 59.2 3.33 11.58 38.34
1988 2,385.6 199.4 8d.8 3.28 11.88 38.98
1989 2,423.3 281.4 82.2 3.4 12.83 38.95
1978 2,418.2 204.8 83.4 3.22 11.85 8.1
1971 2,484 .8 206.8 84.8 3.19 12.81 38.38
1972 2,608.5 209.3 88.7 3.4 12.48 39.12
1973 2,741 211.4 88.3 3.18 12.98 48.21
1974 2,729.3 213.3 69.9 3.86 12.79 as.o7
1975 2,695.4 215.5 71.1 .8 12.51 37.89
1978 2,828.7 217.8 72.9 2.99 12.9% 38.79
1977 2,958.8 21%.8 74.1 2.968 13.48 39.91
1978 3,115.2 222.1 76.8 2.92 14.93 48.97
1879 3,182.4 224.8 77.3 2.98 14.22 41.28
1988 3,187.1 227.3 88.8 2.8 14.82 30.45
1981 3,248.8 229.8 82.4 2.79 14.15 39.44
1982 3,188.9 232.8 83.5 2.78 13.85 37.90
1983 3,219.1 234.3 83.9 2.79 14.89 39.87
1984 3,489.9 236.5 85.29 2 14.76 48.92
1985 3,585.2 238.7 88.79 2.75 15.92 41.31
Source: Current Population Reports, Population Characteristics, Series P-28, No. 412,

US Department of Commerce, November 1988,

Annual Energy Review 1986, US DOE/EIA, May 1987,
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CHAPTER TWO: CHARACTERISTICS OF RESIDENTIAL BUILDINGS IN THE U.S.

This chapter provides general information on some energy-related character-
istics of the U.S. residential sector as of 1985. Data for this chapter was
taken primarily from the Annual Housing Survey; 1983, Part F, Energy-Related
Housing Characteristics, Series H-150-83, 1985. This is a publication of the
U.S. Department of Commerce, Bureau of the Census. At the time that this
edition of the Residential and Commercial Buildings Data Book was produced
this was the most current information available.

This chapter is comprised of the following sections:

Section Page
Number Section Title Number
2.1 Residential Housing Types 2.2
2.2 Residential Space Heating Fuel Usage 2.4
2.3 Residential Space Heating Equipment Types 2.10
2.4 Residential Air Conditioning Equipment 2.16
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2.1 RESIDENTIAL HOUSING TYPES

US Department of Commerce, Septeaber 1985.

2.2 -

TABLE 2.1 United States Housing Stock, by Region and Housing Type, 1983
(Number of QOccupied Units, in Thousands)
Single Family Multi-Family Mobile Homes
Regional Totals Homea Units and Trailers
No. of Parcent No. of Percent No. of Parcent No. of Percent
Regions Units of Region Units of Region  Units of Region Units of Region
Northeast 18,221 106.08 168,419 67.13 7,483 40.98 348 1.91
Midwest 21,818 128.80 15,821 72.28 5,241 24.24 758 3.58
South 27,931 166.08 20,822  73.83 5,461  19.52 1,858 8.65
Vest 18,868 100.80 11,008 86.21 4,831 28.684 1,837 8.15
Total US 84,838 106 .98 57,853 88.12 22,988 27.16 3,999 4.72
Source: Annual Housing Survey:

1983, Part F, Energy Related Housing Characteristics,



Remarks:

1.4

The South contains one third of all U.S. residential units, making it the
largest of the 4 census regions in this regard. 74% of all dwellings in
the South are single family homes, the highest percentage in any region.
7% of the regions dwellings are mobile homes, also the highest percentage
of any region. The South contains almost one half of all mobile homes

in the US. The South has the lowest percentage (20%) of multi-family
homes .

The North Central region contains approximately one quarter of all US
residential units. The proportion of single family homes in this region
(72%) is almost equal to the proportion in the South. In contrast to
the South, however, multi-family units are more prevalent (24% of all
units in the region) and mobhile homes are less prevalent (4% of all units).

The Northeast region, with approximately one fifth of all US units, ex-
hibits the greatest divergence from the national averages. In the North-
east single family homes account for only 57% of total units, the lowest
proportion for single family units for any region. The Northeast also
has the lowest proportion of mobile homes (2%?. However, the Northeast
does have the highest proportion of multi-family units (41%), which con-
stitute one third of all such units in the US.

The West, with approximately one fifth of all US units, is the region
which most closely approximates the averages for the country as a whole.
Sixty-five percent of its units are single family homes; 29% are multi-
family units, and 6% are mobile homes.
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2.2 RESIDENTIAL SPACE HEATING FUEL USAGE

Residential Space Heating Fuel Usage in the United States

TABLE 2.2 Residential Space Heating Fuel Usage in the United States,
by Housing Type, 1983
(Number of Occupied Units, in Thousands)

Total Single Multi-Faaily Mobile Home
LS, Family Dwellings or Trailer
Number Percent Number Parcent Number Percent Number Percent
Iten of Units of Total of Units of SF of Units of WF of Units of MH
Utility Gas 48,761 65.18 33,299 57.74 11,988 52.12 1,432 35.81
Bottled, Tank, or
LP Gas 3,889 4 .57 2,815 4.88 128 §.58 928 23.18
Fuel 0il, Kerosene 13,031 15.49 8,185 14.18 4,348 18.88. 527 13.18
Electricity 15,683 18,53 8,742 15.16 8,872 26.42 869 21.73
Coa! or Coke 432 8.51 399 8.69 27 #.12 5 8.13
Yood 4,087 4.83 3,828 8.64 48 8.21 213 5.33
Solar Heat 25 §.63 21 0.04 & B.82 - -
Other Fuel 133 §.18 26 8.04 188 B8.47 - -
None 877 9.88 368 0.84 282 1.23 28 8.70
All ODccupied
Housing Units 84,838 168 .68 57,853 180.986 22,988 108 .88 3,099 186.06

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics, US Department
September 1985.
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FIGURE 2.1 Residential Space Heating Fuel Usage in the U.S., by Housing Type,
1983

Note: The use of solar heat, other fuels, and no fuels is not specifically

portrayed in Figure 2.1. Their sum is equivalent to the space between
the tops of the bars and the 100% line.
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Space Heating Fuel Usage in the Northeast Region

TABLE 2.3 Space Heating Fuel Usage in the Northeast,
by Housing Type, 1983
(Number of Occupied Units, in Thousands)

Total Single Multi-Family Mobila Home
Northeast Family Dwellings or Trailer
Number Percant  Number Percent  Number Percent Number Percent
Iten of Units of Total of Units of SF of Units of WF of Units of MH
Utility Gas 7,741 42.48 4,863 44.79 3,083 4924 74 91.28
Bottled, Tank, or
LP Gas 3 145 8.88 73 6.78 47 8.83 24 6.90
Fuel 0il, Kerosene 8,226 45.16 4,328 41.58 3,885 49.38 218 82.87
Electricity 1,318 7.4 825 .08 68d@ 9.11 14 4.82
Coal or Coke 212 1.18 198 1.88 18 8.21 1 8.29
¥ood 544 2.99 518 4.98 12 8.18 18 5.17
Solar Heat 1 §.01 1 8.01 g g.20 8 g.20
Other Fuel 26 B.14 ] 2.89 17 8.23 () g.00
None 8 2.83 1 8.81 5 #.687 2 g.8¢
All Occupied
Housing Units 18,221 168 .60 16,410 186 .88 7,483 190.986 348 160.908

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Charactaristics, US Department
September 1985.
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Space Heating Fuel Usage in the North Central Region

TABLE 2.4 Space Heating Fuel Usage in the North Central Region,
by Housing Type, 1983
(Number of Occupied Units, in Thousands)

Total Single Multi-Family Mobile Home
North Central Family Dwellings or Trailer

Number Percent Number Percent Number Parcent Mumber Percent
Iten of Units of Total of Units of SF of Units of WF of Units of NH

Utility Gas 15,857 T72.43 11,268 72.12 4,638 77.85 352 48.58

Bottled, Tank, or

LP Gas 1,188 5.39 942 6.983 24 6.48 200 26.48
Fuel 0il, Kerosene 1,774 8.21 1,419 9.08 278 5.25 88 18.58
Electricity 2,172 18.85 1,218 7.78 872 16.84 85 11.24
Coal or Coke 88 8.31 57 8.38 18 8.19 1 8.13
Wood 745 3.45 781 4.49 5 8.18 39 5.18
Solar Heat 4 8.982 4 8.83 @ g.00 8 .08
Other Fuel 26 8.12 18 8.06 17 8.32 8 a.20
None 5 8.982 4 8.83 2 8.04 ) 8.08
All Decupied
Housing Units 21,6818 10@.¢00 15,821 199, .08 5,241 109 .68 756 120.00

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics, US Departaent of Commerce,
September 1985.
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Space Heating Fuel Usage in the Southern Region

TABLE 2.5 Space Heating Fuel Usage in the Southern Region,
by Housing Type, 1983
(Number of Occupied Units, in Thousands)

Total Single Bulti-Family Mobile Home
South Family Dwellings or Trailar

Number Parcent Nuaber Parcent Number Psrcent Number Percent
Iten of Units of Total of Units of SF of LUnits of W of Units of WH

Utility Gas 12,347 44 21 9,751 47.28 2,123 38.95 472 25.48

Bottled, Tank, or

LP Gas 2,168 7.78 1,581 7.87 58 .92 538 28.986
Fuel 0il, Kerosene 2,559 9.18 2,823 9.81 31z 5.82 220 11.84
Electricity 8,558 30.84 5,189 25.18 2,845 52.19 525 28.26
Coal or Coke 138 8.49 133 8.64 8 8.98 3 g.18
¥ood 1,882 B.74 1,788 8.83 17 8.31 85 4.57
Solar Heat 1 8.928 1 6.88 g 6.0¢ [} 8.00
Other Fuel 17 0.08 4 9.82 13 8.24 e 8.00
None 264 #.95 162 B.79 89 1.83 15 8.81
All Occupied
Housing Units 27,931 18¢.80 28,622 100.20 5,451 1¢0.26 1,858 108.8¢

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics, US Department of Commerce,
Septesber 1985.
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Space Heating Fuel Usage in the Western Region

TABLE 2.6 Space Heating Fuel Usage in the West,

by Housing Type, 1983

(Number of Occupied Units, in Thousands)

Total Single Multi-Family Mobile Home
Yest Family Dwellings or Trailer
Number Percent Number Percent Number Parcent Number Percant
Iten of Units of Total of Units of SF of Units of WF of Units of MH
Utility Gas 18,958 84.96 7,818 89.18 2,812 58.21 533 51.46
Bottled, Tank, or
LP Gas 389 2.31 219 1.99 T 6.14 184 15.81
Fuel 0ii, Kerosene 471 2.7% 395 3.59 87 1.38 18 9.98
Electricity 3,835 21.58 1,712 15.58 1,675 34,87 248 23.72
Coal or Coke 18 2.89 15 8.14 2 B.04 & .08
Yood 918 5.43 829 7.54 15 8.31 Fal 8.85
Solar Heat 19 8.11 15 8.14 4 g.48 [} 0.28
Other Fuel 1] §.39 2 2.82 83 1.38 ] a.89
None 428 2.37 201 1.83 185 3.83 14 1.35
All Occupied
Housing Units 18,888 186.99 11,008 169.20 4,831 168.80 1,037 108.80

Source: Annual Housing Survey:

September 1985.
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2.3 RESIDENTIAL SPACE HEATING EQUIPMENT TYPES

TABLE 2.7 Residential Sector Heating Equipment, by Housing Type, 1983
(Number of Occupied Units in the U.S., in Thousands)

Total Single Multi-Family Mobila Home
United States Faaily Dwellings or Trailer
Number Percent Number Percent Number Percent Number Pearcent
Iten of Units of Total of Units of SF  of Units of W  of Units of MH
Wara Air Furnace 44,320 52.38 32,476 58.33 8,625 ar.s2 3,219 88.50
Heat Pump 2,111 2.57 1,788 2.98 441 1.92 25 8.83
Steam or Hot Water 13,772 18.27 8,461 11.21 7,299 31.75 13 8.33
Built in Electric Units 6,207 7.33 3,072 5.33 3,019 13.13 118 2.99
Floor, Wall, or
Pipeless Furnace 5,977 7.08 4,878 7.87 1,747 7.68 183 3.83
Room Heaters with Flue 3,438 4.88 2,458 4.25 918 3.99 72 1.88
Rooa Heaters without Fiue 2,928 3.48 1,361 2.34 421 1.83 93 2.33
Fireplaces, Stoves, or
Portable Heaters 5,152 6.09 4,834 8.84 237 1.83 282 7.85
None 877 6.68 3es 0.84 282 1.23 28 a.78
All Occupied
Housing Units 84,838 169 .00 57,853 108.08 22,988 108.80 3,999 100.¢20

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics, US Departaent of Commerce,
September 1985.
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FIGURE 2.2 Residential Space Heating Equipment, U.S. Stock, 1985
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3 FIGURE 2.3 Residential Space Heating Equipment, by Housing Type, 1983
Note: The gap between the bars in Figure 2.7 and the 100% line represents

the percentage of U.S. households which use either fireplaces, wood
stoves, portable heaters, or no heating equipment.
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Space Heating Equipment Usage in the Northeast Region

TABLE 2.8 Space Heating Equipment in the Northeast,
by Housing Type, 1983
{(Number of Occupied Units, in Thousands)

Total Single Multi-Family Mobile Home
Northeast Family Dwellings or Trailer
Number Percent Number Percent Numbar Percent Number Percent
Ites of Units  of Total of Units of SF  of Units of WF of Unita of MH
Warm Air Furnace 8,501 35.88 4, 544 43.85 1,868 22.21 299 85.92
Heat Pump 117 9.64 97 9.93 28 8.27 1 .29
Steam or Hot Yater 9,101 50.44 4,417 42.43 4,782 83.79 12 3.45
Buil% in Electric Unita 1,109 8.99 482 4.83 822 8.33 ] 1.72
Floor, Yall, or
Pipeless Furnace 159 8.87 126 1.2 28 8.38 5 1.44
Room Heatars with Flue 418 2.25 134 1.29 269 3.689 7 2.01
Room Heaters without Flue 88 8.38 21 9.20 a3 B.44 1 .29
Fireplaces, Stoves, or
Portable Heaters 874 3.78 589 b.88 -] 2.91 18 5.17
None 8 8.63 1 #.01 B 8.87 [} 8.60
All Dccupied
Housing Units 18,221 168.02 18,418 106.08 7,485 168.¢08 348 1006.00

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics, US Department of Commerce,
September 1986.



Space Heating Equipment Usage in the North Central Region

TABLE 2.9 Space Heating Equipment in the North Central Region,
by Housing Type, 1983
(Number of Occupied Units, in Thousands)

Total Single Muiti-Family Mobile Home
North Central Family Dwellings or Trailer
Number Percent Number Percent Number Percent Number Percent
Iten of Units of Total of Units of SF of Units of W of Units of MH
Warm Air Furnace 14,898 88.9 11,798 75.5 2,451 48.7 851 B5.8
Heat Pump 275 1.3 243 1.8 38 2.5 2 8.1
Steam or Hot Water 3,085 12.9 1,289 1.7 1,798 34,2 1 8.1
Built in Electric Units 1,272 5.9 638 4.1 817 11.7 19 2.5
Floor, Wall, or
Pipeless Furnace 457 2.1 347 2.2 82 1.5 29 3.8
Room Heaters with Flue 782 s 585 3.8 287 39 18 1.3
Room Heaters without Flue 91 g.4 43 8.3 45 6.8 3 8.4
Fireplaces, Stoves, or
Portable Heaters 832 3.8 778 5.9 13 8.2 43 5.8
None B 0.8 4 8.9 2 8.9 ] 8.9
All Occupied
Housing Units 21,6818 120.9 15,821 108.9 5,241 100.0 758 108.9

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics, US Department of Commerce,
September 1985.
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Space Heating Equipment Usage in the Southern Region

TABLE 2.10 Space Heating Equipment in the South,
by Housing Type, 1983
(Number of Occupied Units, in Thousands)

Total Single Multi-Family Mobile Home
Southern Family Dwellings or Trailer
Number Percent Nusber Parcent Number Percent Number Percent
Iten of Units of Total of Units of SF  of Units of WF of Units of MH
¥arm Air Furnace 14,474 52 9,981 48 3,118 57 1,457 78
Heat Pump 1,406 b 1,078 5 il 8 17 1
Steam or Hot Water 988 4 628 3 3e2 7 8 [
Built in Electric Units 1,891 7 1,238 8 591 il 84 3
Floor, Wall, or
Pipeless Furnace 2,803 7 1,825 8 312 6 85 3
Room Heaters with Flue 1,783 ] 1,399 7 2685 5 38 2
Room Heaters without Flue 2,858 19 2,213 11 3a7 [} 76 4
Fireplaces, Stoves, or
Portable Heaters 2,548 9 2,322 11 98 2 127 7
None 284 1 182 1 89 2 15 1
All Occupied
Housing Units.............. 27,931 108 28,622 108 5,451 198 1,858 198

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics, US Department of Commerce,
September 1985.



Space Heating Equipment Usage in the Western Region

TABLE 2.11 Space Heating Equipment in the West,
by Housing Type, 1983
(Number of Occupied Units, in Thousands)

Total Single Multi-Family Mobile Home
Western Family Dwellings or Trailar
Number Parcent Number Parcent Number Percent Number Parcent
Iten of Units of Total of Units of SF  of Units of W of Units of MH
Warm Air Furnace 8,445 66.07 8,232 56.85 1,481 29.00 813 78.49
Heat Pump ars 2.21 288 2.82 .1 1.88 5 9.48
Stean or Hot Water 588 3.49 208 1.89 as1 7.89 g 6.88
Built in Electric Units 1,936 11.47 718 8.53 1,198 24 .83 27 2.60
Floor, Wall, or
Pipeless Furnace 3,359 19.91 1,988 18.868 1,328 27.43 54 5.21
Roos Heaters with Fiue B4 3.23 351 3.19 178 .64 i8 1.54
Room Heatars without Flue 124 B8.74 74 9.67 38 8.75 14 1.35
Fireplaces, Stoves, or
Partable Heaters 1,889 8.52 948 8.82 57 1.18 96 9.18
None 400 2.7 201 1.83 185 ie 14 1.35
Al}! Occupied
Housing Units.............. 18,888 106.80 11,828 100.00 4,831 100.98 1,037 100.00

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics, US Departaent of Coamerce,
Septeaber 1985.
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2.4 RESIDENTIAL AIR CONDITIONER EQUIPMENT USAGE

TABLE 2.12 Residential Air Conditioning Equipment in the U.S.,

(Number of Occupied Units, in Thousands)

by Housing Type, 1983

Total Single Wulti- Mobil! Home
United States Family Family or Trailer
Number Percent Number Percent Numbar Percent Number Percent
Equipment of Units  of total of Units  of SF of Units of W  of Units  of WH
Units With Air
Conditioning 50,889 59.08 34,810 60.38 12,839 41.89 2,556 36.48
Room Units 25,329 29.93 17,157 29.78 8,872 37.08 1,297 29.00
1 unit 16,887 19.95 16,738 18.62 5,085 22.13 1,065 28.83
2 units 8,258 7.39 4,824 8.82 1,417 8.17 218 5.48
3 units 1,596 1.88 1,278 2.21 368 1.33 12 8.30
4 units 398 5.47 344 0.68 48 8.21 3 @.e8
5 or more units 183 2.23 177 8.31 18 8.87 1 8.83
Central System 24 gg8 29.18 17,863 38.82 5,767 25.89 1,258 31.48
Units With No Air
Conditioning 34,831 48.92 22,842 39.82 19,344 45.01 1,445 36.13
All Decupied
Housing Units 84 848 106.08 57,852 188._99 22,983 109.09 3,099 108.20

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics,

US Department of Commarce, September 1985.
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Air Conditioner Equipment Usage in the Northeast Region

TABLE 2.13 Air Conditioning Equipment in the Northeast,
by Housing Type, 1983
(Number of Occupied Units, in Thousands)

Total Single Multi- Mobi! Home
Northeast Family Family or Trailer
Number Percent Number Percent Nusber Percent Number Percent
Equipaent of Units of total of Units of SF of Units of WF of Units of MH
Units With Air
Conditioning 8,528 48 .88 5,058 48.57 3,345  41.80 127 38.48
Roos Unita §,785 ar.24 3,918 37.84 2,787 37.80 181 29.82
1 unit 3,957 21.72 2,115 28.32 1,758 23.58 83 23.85
2 units 1,948 18.89 1,151 11.988 788 18.45 19 5.48
3 units 824 3. 432 4.15 192 2.57 [} 9.20
4 units 178 §.93 141 1.35 30 9.48 ] 8.09
5 or more units B8 9.47 7% 8.78 8 #.11 a 6.68
Central Systea 1,743 9.57 1,138 16.93 58d 7.77 27 7.76
Units With No Air
Conditioning 9,893 53.20 5,365 Bl.44 4,119 55.19 221 83.51
All Decupied
Housing Unita 18,221 100.20 18,418 189.29 7,481 108.88 348 106.98

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics,
US Department of Commerce, September 1985.
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Air Conditioner Equipment Usage in the North Central Region

TABLE 2.14 Air Conditioning Equipment in the North Central Region,
by Housing Type, 1983

(Number of Occupied Units, in Thousands)

Tatal Single Multi- Mobi! Home
North Central Family Family or Trailer
Number Percent Nusber Percent Number Percent Number Percent
Equipment of Units  of total of Units  of SF of Units of WF  of Units  of MH
Units With Air
Conditioning 13,341 a1.71 9,798 82.71 3,078 58.70 487 81.79
Room Units &,968 32.23 4,732 30.29 1,978 37.68 281 34.58
1 unit 5,181 23.97 3,358 21.45 1,885 30.808 225 29.78
2 units 1,470 8.88 1,121 7.18 a 8.12 31 4.18
3 units 2567 1.1% 218 1.34 45 a.88 4 8.5
4 units as #.17 30 B.19 8 8.11 @ 2.20
5 or mors units 24 #.11 21 8.13 2 g.84 1 8.10
Central Systes 6,372 29.48 5,083 32.41 1,183 21.85 207 27.30
Units With No Air
Conditioning 8,278 38.28 5,825 3ar.29 2,182 41.20 289 38.20
All Occupied
Housing Units 21,818 168 .92 15,821 180.28 5,241 106.00 758 108.08

.

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics,

US Department of Commerce, September 1985.
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Air Conditioning Equipment Usage in the Southern Region

TABLE 2.15 Air Conditioning Equipment in the South,
by Housing Type, 1983
(Number of Occupied Units, in Thousands)

Total Single Multi- Mobil Home
Southern Fasmily Family or Trailer
Number Parcent Nuaber Percent Number Psrcent Number Percent
Equipment of Units  of total of Units of SF of Units of W of Units  of MH
Units With Air
Conditioning 21,858 78.25 15,965 77.42 4,448 B1.45 1,452 78.18
Roocm Units 9,187 32.82 7,174 .79 1,260 23.12 733 39.50
1 unit 5,729 29.51 4,209 26.41 934 17.13 588 31.50
2 units 2,623 9.03 2,120 19.28 261 4.79 142 7.88
3 units 8856 2.38 869 2.95 51 f.94 1 9.29
4 units 178 8.83 182 8.79 13 8.24 8 2.09
5 or more units 74 8.28 74 8.38 [} #.068 [} 9.69
Central System 12,689 45.43 8,798 42.82 3,188 58.34 719 38.60
Units With No Air
Conditioning 8,876 21.75 4,857 22.58 1,011 18.55 498 21.88
All Occupied
Housing Units 27,931 100.08 28,822 100 .68 5,451 100.00 1,858 100.88

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics,
US Department of Commerce, September 1985.
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Air Conditioning Equipment Usage in the Western Region

TABLE 2.16 Air Conditioning Equipment in the West,
by Housing Type, 1983
(Number of Occupied Units, in Thousands)

Total Single Multi- Mobil Home
Yestern Family Family or Trailer
Number Parcent Number Parcent Nusber Parcent Number Percent
Equipment of Units  of total of Units  of SF of Units of W  of Units  of WH
Units ¥With Air
Conditioning 6,282 37.24 3,996 36.32 1,768  38.88 519 49.13
Room Unitas 2,408 14.28 1,332 12.11 861 17.88 283 19.58
1 unit 2,820 11.98 1,882 9.85 785 16.29 172 16.57
2 units 317 1.88 231 2.19 81 1.27 25 2.41
3 units 49 8.29 25 8.23 12 B.26 3 8.29
4 units 14 8.98 11 §.18 8 9.20 3 8.29
5 or mors units 5 8.83 3 8.03 3 B.08 8 0.09
Central Systea 3,874 22.97 2,683 24.21 997 1882 388 29.48
Units With No Air
Conditioning 18,585 82.78 1685 63.88 3,852 83.32 528 58.87
All Occupied
Housing Units 18,867 106.88 11,8088 100 .98 4,826 180.98 1,838 16d.20

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics,
US Department of Comaerce, September 1985.
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CHAPTER THREE: CHARACTERISTICS OF NEW SINGLE FAMILY CONSTRUCTION IN THE U.S

This chapter provides general information on energy-related characteristics
of single family homes constructed in the U.S. between 1973 and 1986. Data
for this chapter was taken primarily from various issues of Characteristics
of New Housing, an annual publication of the Bureau of the Census.

This chapter is comprised of the following sections:

Section Page
Number Section Title Number
3.1 Single and Multi-Family Construction in the U.S. 3.2
3.2 Regional Distribution of New Single Family Homes 3.4
3.3 Square Feet of Floor Space in New Single Family Homes 3.6
3.4 Space Heating Fuels Used in New Single Family Homes 3.12
3.5 Space Heating Systems in New Single Family Homes 3.22
3.6 Central Air Conditioning in New Single Family Homes 3.28
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3.1 NEW SINGLE AND MULTI-FAMILY CONSTRUCTION IN THE U.S.

TABLE 3.1 New Residential Construction in the U.S., 1966 through 1986
(in Thousands)

Nusber of Percent Nusber of Percent, Number of
Single Family of all Multi-Family “of ali Multi-Family
Year Units Units Units Units Buildings
1966 779 86.87 386 33.13 N/A
1987 844 85.33 448 34 .87 N/A
1968 899 59.85 6aa 48.35 N/A
1989 811 55.28 858 44 .72 N/A
1979 813 58.89 821 43.31 N/A
1971 1,014 59.44 892 48.58 74
1872 1,143 §7.99 828 42.01 88
1972 1,174 58.29 840 41.711 98
1974 932 55.88 768 44.92 75
1975 866 86.82 438 33.18 45
1978 1,034 75.89 343 24.91 48
1977 1,258 75.92 399 24.98 59
1978 1,369 73.33 498 26.87 73
1979 1,381 89.54 570 30.46 78
1988 957 83.72 545 36.28 74
1881 819 84.89 447 35.31 84
1982 632 82.82 374 ar.is 47
1983 924 86.43 487 33.57 L1
1984 1,825 82.85 827 37.95 75
1985 1,872 62.95 831 ar.es 13
1988 1,128 63.78 636 3s.22 72

Source: Characteristics of New Housing. Construction Reports, Series (25,
Bureau of the Census, various issues.
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FIGURE 3.1 New Residential Construction in the U.S., 1973 - 1986
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3.2 REGIONAL DISTRIBUTION OF NEW SINGLE FAMILY HOMES

TABLE 3.2 New Single Family Housing, by Region, 1966 - 1986
(Number of Units, in Thousands)

Nertheast North Central South West
Percent Parcent Percent Percent
Total Ne. No. of of Total No. of of Total No. of of Total No. of of Total
Year of Units Units Units Units Units Units Units Units Units -
1966 792 129 18.3 181 24.1 334 42.2 137 17.3
1967 817 123 15.1 195 23.9 344 42.1 155 16.8
1968 840 128 15.2 218 25.8 342 48.7 168 15.8
1969 767 118 15.1 171 22.3 331 43.2 148 19.4
1978 793 111 14.8 178 21.4 356 44 9 158 18.7
1971 1814 134 13.2 208 2.5 467 46.1 204 29.1
1972 1143 149 13.8 231 29.2 524 45.8 239 20.9
1973 1,174 155 13.2 255 21.7 514 43.8 251 21.4
1974 932 131 14.1 217 23.3 394 42.3 196 20.4
1975 866 113 13.0 215 24.8 ase 41.3 181 28.9
1978 1,834 121 11.7 7 26.2 418 9.7 232 22.4
1977 1,258 135 18.7 300 23.8 512 49.7 3 24.7
1978 1,389 141 14.3 389 21.9 571 41.7 357 26.1
1979 1,301 135 18.4 294 22.6 535 41.1 337 28.9
1588 957 108 18.4 178 17.8 455 47 .5 233 24 .3
1981 819 a7 16.6 148 17.1 4@8 49.8 183 22.3
1982 632 79 12.5 92 14.8 348 53.8 121 18.1
1983 924 188 11.5 142 15.4 478 51.5 209 21.6
1984 1,825 129 12.6 156 15.2 588 49.6 233 22.7
1985 1,872 168 15.7 151 14.1 514 47.9 23% 22.3
1986 1,128 193 17.2 178 15.2 585 45.1 253 22.6

Source: Characteristics of New Housing. Construction Reports, Series (25, Bureau of the Census, various issues.
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3.3 SQUARE FEET OF FLOOR SPACE IN NEW SINGLE FAMILY HOMES

TABLE 3.3 Average Floor Space Per Unit in New Single Family Homes,
United States, 1971 - 1986
(Number of Houses, in Thousands)

Less than 1,000 5q. Ft. 1,208 Sq. Ft. 1,808 Sq. Ft. 2,480 Sq. Ft.
1,800 Sq. Ft. 1,199 5q. Ft. 1,599 Sq. Ft. 2,399 Sq. Ft. or more

Total Wa. No. of Percent No. of Percent MNo. of Parcent MNo. of Percent No. of Percent
Year SF Unita Units of Total Units of Total Units of Total Units of Total Units of Tota)

1971 1814 128 13 233 23 296 29 265 28 93 9
1972 1143 117 18 252 22 339 38 328 29 187 9
1973 1,174 89 8 195 17 364 3l 398 33 138 12
1974 932 83 7 157 17 n 29 329 34 121 13
1978 8es 73 8 145 17 257 38 298 34 94 11
1878 1,834 78 7 158 15 3ge 29 381 a7 128 12
1977 1,258 87 5 181 14 ar2 ae 475 33 184 13
1978 1,369 88 5 186 13 384 28 543 48 198 14
1979 1,381 -] 5 175 13 383 28 498 38 199 15
1908 957 84 7 137 14 281 29 338 35 145 15
1981 81g 78 9 125 15 238 29 281 32 124 15
1982 832 57 9 184 18 188 30 188 38 95 15
1983 924 ! 8 138 14 285 3 299 33 138 15
1984 1,825 &g 8 137 13 312 34 345 33 171 17
1985 1,872 64 8 145 14 322 30 358 33 184 17
1988 1,120 62 8 123 14 333 as 398 33 205 17

Source: Characteristics of New Housing, Construction Reports, Series C25, Bureau of the Census various issues.
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TABLE 3.4 Average Floor Space Per Unit in New Single Family Homes,
Northeast Region, 1971 - 1986
(Number of Houses, in Thousands)

Less than 1,008 Sq. Ft. 1,208 Sq. Ft. 1,608 Sq. Ft. 2,400 Sq. Ft.
1,060 Sq. Ft. 1,199 Sq. Ft. 1,599 Sq. Ft. 2,399 Sq. Ft. or more

Total No.. MNo. of Parcent Ra. of Percent No. of Parcent No. of Percent No. of Percent

Year SF Units Units of Total Units of Total \Units of Total \Units of Total \Units of Total
1971 134 23 17 24 18 33 2 38 27 18 14
1972 149 21 13 38 24 38 24 4 27 18 11
1973 158 28 13 28 18 43 28 45 29 19 12
1974 131 18 13 2 20 34 26 . 41 31 14 11
1975 113 13 12 2% 21 32 28 33 38 11 18
1978 121 14 12 21 17 32 26 41 34 13 11
1977 135 14 19 22 17 35 26 47 35 18 12
1978 141 12 8 23 18 33 24 52 38 22 15
1979 135 9 7 17 13 34 25 49 38 26 20
1980 108 7 7 14 14 28 28 38 38 17 17
1981 87 9 11 11 13 28 23 30 34 17 19
1982 9 11 14 11 14 18 22 25 32 15 19
1983 108 8 8 14 13 28 2 a7’ 35 19 18
1984 129 9 7 18 12 34 27 42 3 27 2
1985 168 8 B 21 12 48 29 58 34 32 19
1986 193 7 4 18 9 84 33 87 35 38 19

Source: Characteristics of New Housing, Construction Reports, Seriss C25, Bureau of the Census various issues.
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TABLE 3.5 Average Floor Space Per Unit in New Single Family Homes,

North Central Region, 1971 - 1986
(Number of Houses, in Thousands)

Less than 1,008 Sq. Ft. 1,208 Sq. Ft. 1,608 Sq. Ft.
1,608 Sq. Ft. 1,199 Sq. Ft. 1,599 Sq. Ft. 2,309 Sq. Ft.

2,480 Sq. Ft.
or more

Total No. No. of Percent No. of Percent Na. of Percent No. of Percent No. of Parcent
Year 5F Units Units of Total Units of Total Units of Total \Units of Total \Units of Tota)
1871 208 a1 15 43 21 58 28 58 27 28 18
1972 231 27 21 48 28 78 3 1] 28 22 9
1973 255 24 18 52 28 78 31 72 28 29 11
1974 217 15 7 44 21 63 29 87 as 28 13
1975 215 20 9 44 28 65 38 78 32 17 8
1976 m 22 8 53 20 76 28 as 31 34 13
1977 308 17 8 57 19 86 29 188 38 3 11
1978 308 17 [} 48 18 83 28 111 37 42 14
1979 294 18 8 49 17 79 27 186 35 43 15
1988 178 18 g a1 19 46 27 51 29 26 15
1981 148 18 13 23 18 a9 28 38 27 22 18
1982 92 12 13 28 22 24 28 22 23 15 16
1983 142 14 19 28 19 37 28 39 27 26 18
1984 158 12 8 24 18 41 26 48 e as 29
1985 151 11 7 23 15 48 26 47 3l 31 21
1988 179 b 7 28 11 47 27 59 34 a8 21

Source: Charactsristics of New Housing, Construction Reports, Series C25, Bureau of the Census various issues.
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TABLE 3.6 Average Floor Space Per Unit in New Single Family Homes,
Southern Region, 1971 - 1986
(Number of Houses, in Thousands)

Less than 1,608 Sq. Ft. 1,289 Sq. Ft. 1,688 Sq. Ft. 2,400 5q. Ft.
1,080 Sq. Ft. 1,199 5q. Ft. 1,599 Sa. Ft. 2,399 Sq. Ft. or more

Tota! Ne. No. of Percent No. of Percent No. of Percant No. of Percent No. of Percent
Year SF Units Units of Total Units of Total Units of Total \Units of Total Units of Total

1971 467 85 12 139 28 138 38 118 23 34 7
1972 524 58 18 13¢ 25 157 30 143 27 44 8
1973 514 32 8 78 15 183 32 187 38 54 11
1974 394 2 & 58 14 189 28 149 38 57 14
1975 358 27 7 51 14 108 28 136 38 45 13
1978 418 22 3 81 12 112 27 i 42 54 13
1977 512 28 4 82 12 154 30 284 48 73 14
1978 571 20 4 L1 11 164 29 244 42 a3 15
1979 535 18 3 L 11 168 30 228 48 81 15
1988 455 22 6 &8 13 148 al 187 LT 85 14
1981 428 25 & 85 18 132 32 132 32 §7 14
1982 340 23 7 1 18 114 34 188 28 a 14
1983 478 3l 7 64 13 157 a 158 33 &7 14
1984 588 27 5 10 14 161 32 175 M 78 15
1985 514 38 & é8 13 181 31 173 33 81 16
1988 585 33 8 b4 11 148 29 181 8 91 18

Sourca: Characteristics of New Housing, Construction Reports, Series C25, Bureau of the Census varicus issuas.
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TABLE 3.7 Average Floor Space Per Unit in New Single Family Homes,
Western Region, 1971 - 1986

(Number of Houses, in Thousands)

Less than 1,808 5q. Ft. 1,208 Sq. Ft. 1,888 5q. Ft. 2,480 Sq. Ft.

1,888 Sq. F%. 1,199 5q. Ft. 1,599 Sq. Ft. 2,399 Sq. Ft. or more -

Total No. Mo. of Percent No. of Parcent No. of Percent No. of Percent No. of Percent;

Year SF Units Units of Total Units of Total |Units of Total \Units of Total Units of Total
1871 284 28 18 38 18 88 32 82 38 28 18
1972 239 19 8 49 17 78 32 79 a3 25 11
1973 251 13 5 38 15 79 32 88 34 as 14
1974 198 9 b | 18 86 34 83 a3 22 11
1975 181 14 8 27 15 51 a3 ea 33 19 11
1978 232 12 5 a1 13 79 M 83 as 28 11
1977 311 18 1] 48 13 97 31 117 ar 42 14
1978 as? 18 5 49 14 104 29 137 38 49 14
1979 337 23 7 49 15 98 27 127 37 48 14
1988 233 19 8 32 14 69 38 78 32 37 18
1981 183 18 18 27 15 49 27 82 3 28 15
1582 o121 12 18 17 14 32 28 42 35 19 18
1983 208 18 9 27 14 63 32 88 33 26 13
1984 233 12 b 27 12 75 32 81 356 a7 18
1385 239 16 8 33 14 73 38 79 33 48 17
1986 253 13 5 32 13 ) 38 91 38 41 17

Source: Characteristics of New Housing, Construction Reports, Series (25, Bureau of the Census various issues.
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3.4 SPACE HEATING FUELS USED IN NEW SINGLE FAMILY HOMES

Space Heating Fuels Used in New Single Family Homes in the U.S.

TABLE 3.8 Space Heating Fuels Used in New Single Family Homes,
United States, 1966 - 1986
(Number of Units, in Thousands)

Electricity Gas il Other /[None
Percent Percent Percent Percent
Total Number No. of Of Total No. of Of Total No. of Of Total No, of Of Total

Year of Units Units Units Units Units Units Units Units Units
1966 » 319 83 20 205 64 42 13 10 3
1967 764 153 20 586 66 86 11 19 3
1968 797 173 22 516 85 92 1 16 2
1969 T14 188 25 457 64 66 9 9 1
1970 745 218 28 466 62 59 8 11 ik
1971 1,814 313 31 685 6@ 83 8 15 1
1972 1,143 415 36 621 54 93 8 13 1
1973 1,174 488 42 549 47 123 16 16 1
1974 932 454 49 382 41 84 9 1 1
1975 866 425 - 49 343 48 8l 9 18 2
1976 1,834 499 48 497 ki 118 11 19 2
1977 1,258 635 58 476 38 128 9 28 2
1978 1,389 718 52 511 37 129 8 49 3
1979 1,381 662 51 512 39 B6 7 41 3
1988 957 482 58 394 41 29 & 52 5
1981 819 407 50 339 L3 16 2 57 7
1982 632 315 50 252 49 17 3 48 8
1983 924 448 49 490 43 22 2 53 ]
1984 1,825 492 48 460 45 24 2 49 b
1985 1,872 528 49 486 44 36 3 42 4
1986 1,128 497 44 527 47 52 [ 45 4

Note: Total Number of units for 1966 through 1978 includes only those reporting heating fuel usage.
» = Data reflect only houses begun in the last half of this year.

Source: Characteristics of New Housing, Construction Reports, Series C25, Bureau of the Census,

various issues.
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Space Heating Fuels Used in New Single Family Homes in the Northeast

TABLE 3.9 Space Heating Fuels Used in New Single Family Homes,
Northeast Region, 1966 - 1986
(Thousands of Units)

Electricity Dther/None

Percant Percent Percent Percent

Total Numbe Ma. of 0f Total No. of 0f Total Mo, of 0f Total Mo. of Of Tatal

Year of Units Units Unita Units Units Units Units Units Units
1966 » 50 8 13 u " 18 k! ] ? 4
1987 1 14 13 62 54 i 28 1 3
1968 118 1] 15 1] 51 39 3 7 7
1969 184 » 19 58 ] a2 K} 1 1
197¢ 95 ] u 41 a e i 1 1
1971 134 34 28 56 42 42 i El ]
1972 149 44 29 55 36 18 3 a ]
1973 158 44 28 52 k) 54 EH [ 3
1974 13 51 38 38 byl 41 a2 a B
1975 113 37 33 7 L] 6 41 3 3
1978 121 3 3l 18 15 62 51 ‘ 3
1977 135 a2 3 n 17 a7 49 5 3
1978 141 48 34 23 18 [ 42 11 8
1979 138 47 38 32 24 1] k! ] 7 5
1988 188 38 36 35 kL 17 17 11 11
1981 87 34 39 an 5 1 13 12 1
1982 79 n k1] il kL 14 18 it} 12
1983 106 3 L] " kL] 18 17 ] 9
1984 129 46 36 53 a1 i 18 9 T
1985 168 83 7 85 » 32 19 2 5
1988 193 58 k[ 88 42 a7 24 7 ]

Naote: Total Musber of units for 1966 through 1978 includes only those reporting heating fusl usage.
+ = Data reflects only houses begun in the last half of this year.
B = Insufficient sample size.
Source: Characteristics of Mew Housing, Construction Reports, Series (25, Bureay of the Census,

Yarious 13sues,
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Space Heating Fuels Used in New Single Family Homes in the North Central Region

TABLE 3.10 Space Heating Fuels Used in Single Family Homes,
North Central Region, 1966 - 1986
(Numbers in Thousands)

Electriciby Gas 0i! Other /None

Percent Parcent Percent Percent

Total Nusbe Mo. of 0f Total No. of of Total No. of 0f Tetal Me. of 0f Tatal

Year of Units Units Units Units Units Units Units Units Units
1966 » 77 5 H 83 [¥] 7 ] 1 1
1967 178 15 9 141 a0 19 11 2 1
1968 197 15 8 155 7 2% 13 i 1
1569 154 15 18 19 83 i ] 1 1
1978 181 21 13 128 ] 11 7 1 1
1971 288 26 12 182 T8 19 9 ] B
1972 231 38 16 17 T4 22 9 B B
1873 255 85 25 158 61 33 13 g B
1974 217 7 kL] 111 §1 % 12 3 1
1975 215 a2 a8 197 49 bl 9 ] 4
1978 m 189 4 138 48 2% 8 8 2
1977 k1) 121 L) 138 Ll s 10 11 4
1978 309 87 s 149 58 32 11 11 4
1979 294 96 33 182 58 22 ? 14 5
1988 i 18 27 18l 68 ] 4 18 18
1981 148 7 6 a7 62 B ] 12 18
1982 92 1 26 53 57 E| 3 13 14
1983 142 35 24 92 65 B ] 13 9
1984 156 k! 19 118 7l B 8 14 9
1985 151 31 21 111 74 B B 7 )
1986 178 is 17 132 T8 B B & i

Mote: Total Musber of units for 1966 through 1978 includes only these reporting heating fuel usage.
# = Dats reflects only houses begun in the last half of this year.
B = Insufficient sample size.

Source: Characteristics of New Housing, Construction Reports, Series (25, Bureau of the Census,
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Space Heating Fuels Used in New Single Family Homes in the Southern Region

TABLE 3.11

Space Heating Fuels Used in New Single Family Homes,

Southern Region, 1966 - 1986
(Thousands of Units)

Electricity Gas 0il Other /None
Percent Percent Percent Parcent
Total Numbe Mo. of 0f Total No. of of Total Ko, of 0f Total Na. of 0f Tetal
Year of Units Units Units Units Units Unita Units Units Units
1966 » 144 39 Fi] L] 54 8 11 7 1
1967 329 95 bi) 189 58 a 9 1 4
1968 332 105 32 191 57 25 7 12 'l
1969 kL 31 35 178 57 7n 7 [ 1
19 ul 133 kL) 183 54 17 5 7 2
1971 457 ] 45 o 49 n 4 8 7
1972 524 2 62 222 42 2 i 11 2
1873 514 s 59 168 3 M T B 1
1974 394 264 &7 1N b1 18 4 [ 1
1975 358 234 &8 184 by 14 4 i 1
1976 ae 260 &3 129 ) 2 5 ] 2
1977 512 3 &7 139 7 n 4 ] 1
1978 §71 392 &9 153 27 18 k] 9 2
1979 538 385 58 147 28 14 3 9 3
1988 455 ELE] 87 138 kL ] 5 1 11 2
1981 4d8 282 84 128 1 :] ] 18 4
1982 34 214 83 112 33 8 B 13 4
1982 A7 e 62 1e3 34 8 ;] 15 3
1984 580 a5 64 178 X ] ] B 12 2
1985 514 354 69 148 n ] B 11 2
1988 585 338 1] 153 3 B a 14 3
Mote Total Nusber of units for 1958 through 1878 includes anly those reporting heating fual usage.
v = Data reflects only houses begun in the last half of this year.
B 2 Insufficient sample size.
Source: Characteristics of Wew Housing, Construction Reports, Secies (25, Bureau of the Census,

¥ArI1oUus i3sues.
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Space Heating Fuels Used in New Single Family Homes in the Western Region

TABLE 3.12 Space Heating Fuels Used in New Single Family Homes,
Western Region, 1966 - 1986
(Numbers in Thousands)

Electricity Gas Dil Other/None
Percent Percent Percent Percent
Total Number No. of 0f Total No. of 0f Total No. of 0f Total No. of 0f Tota
Year of Units Units Units Units Units Units Units Units Units
1966 = 53 12 24 49 73 1 2 8 1
1967 147 28 29 113 76 L 3 1 1
1968 148 k1) 23 111 74 3 2 1 1
1969 148 35 25 181 72 3 2 1 1
1978 148 33 22 113 76 1 1 1 1
1871 204 44 21 158 78 B B B B
1972 239 63 28 173 72 B B ] B
1973 251 73 29 174 69 B B B B
1974 190 83 33 124 66 B B 8 B
1875 181 78 39 107 59 B g8 3 2
1976 232 91 39 138 60 B B B B
1977 311 138 42 176 57 B B 4 1
1978 357 162 45 186 52 B 8 9 2
1979 337 154 48 178 51 B B 12 4
1988 233 g7 42 121 52 B B 14 8
1981 183 T4 41 94 51 B B 15 8
1982 121 50 41 59 49 B B 12 19
1983 268 79 49 185 53 B B8 16 8
1984 233 91 39 127 55 B a8 14 6
1985 239 79 33 144 &@ B 8 16 7
1988 283 T4 29 162 64 B B i? 7

Note: Total Number of units for 1966 through 1978 includes only those reporting heating fuel usage.
s = Data reflects only houses begun in the last half of this year.
B = Insufficient sample size.

Source: Characteristics of New Housing, Construction Reports, Series C25, Bureau of the Census,
yarious Issues.
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3.5 SPACE HEATING SYSTEMS IN NEW SINGLE FAMILY HOMES

Space Heating Systems in All New Single Family Homes

TABLE 3.13 Heating System Types in New Single Family Homes,
United States, 1969 - 1986
{Thousands of Units)

e

.3

Central Systems Built~In Systems
Electric Hot Water
Furnace Heat Pump or Steam Electric Cther/None
Percent Percent Percent Percent Percent
Total Number No. of of Total Ne. of of Totai No. of of Total No. of of Total No. of of Total

Year SF Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses  Houses
1969 896 551 73 72 18 65 9 93 3
1978 735 524 71 91 12 75 18 B4 7
1971 1914 733 72 64 8 124 12 57 5
1972 1143 845 74 63 8 158 13 36 4
1973 1,174 ar3 74 68 L] 176 15 45 5
1974 932 879 73 54 6 163 17 36 4
1975 BEB 626 72 54 & 142 16 45 B
1976 1,834 788 75 59 6 147 14 49 4
1977 1,258 977 76 &7 [ 154 12 1] S
1978 1,369 781 57 338 25 13 5 132 18 58 4
1979 1,381 727 58 333 26 62 5 127 18 52 4
1980 957 541 57 233 24 38 4 86 9 62 8
1981 81s 458 56 2082 25 26 3 68 8 g4 8
1982 632 334 53 186 26 24 4 58 8 58 g
1983 924 513 58 265 29 as 4 56 8 54 8
1984 1,825 565 55 309 38 42 4 60 5 58 5
1985 1,872 582 54 324 38 53 5 79 -] 45 i
1986 1,120 687 54 321 29 76 7 64 ] 52 5
Note: Electric Heat Pump classified under *Furnace® until 1978,
Source: Characteristics of New Housing, Construction Reports, Series C25, Bureau of the Census, various issues.
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Space Heating Systems In New Single Family Homes in the Northeast Region

TABLE 3.14 Space Heating Systems in New Single Family Homes,
Northeast Region, 1969 - 1986
(Thousands of Units)

Central Systeas Built-In Systems
Electric Hot Water "
Furnace Heat Pusp or Steam Electric Other/None
Percent Percent Percent Percent Perc;nt
Total Number No. of of Total No. of of Total Ko. of of Total No. of of Total No. of of Total

Year SF Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses
19869 99 48 48 35 35 17 17 2 2
1970 93 36 38 35 7 20 21 3 3
1971 134 51 38 48 36 32 24 3 2
1972 149 57 38 49 3 41 28 i 1
1973 155 57 L14 52 33 41 27 5 3
1974 131 46 35 39 29 44 33 g 2
1975 113 36 32 48 36 34 39 3 3
1978 121 41 34 48 a8 31 26 kS 2
1877 135 47 35 58 7 34 25 4 3
1978 141 39 28 12 8 46 a3 u 24 18 7
1979 135 40 29 14 11 43 32 3 23 7 5
1980 108 34 34 11 11 23 23 24 24 8 8
1981 87 27 a1 12 13 19 22 19 22 18 12
1982 79 25 32 18 13 20 26 16 29 8 11
1983 186 34 32 15 15 28 26 21 20 T i
1984 129 42 32 21 16 s 28 23 18 7 §
1985 168 58 35 38 18 45 27 29 17 6 3
1986 163 61 32 28 15 69 36 29 15 6 3

Note: Electric Heat Pump classified under *Furnace® untii 1978.

Source: Characteristics of New Housing, Construction Reports, Series (25, Bureau of the Census, various issues.
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Space Heating Systems in New Single Family Homes in the North Central Region

TABLE 3.15 Space Heating Systems in New Single Family Homes,
North Central Region, 1969 - 1986
(Thousands of Units)

Central Systems Built-In Systeams
Electric Hot Water
Furnace Heat Pump or Steam Electric Other/None
Percent Percent Percent Percent Percent
Total Number Ne. of of Total No. of of Total No. of of Total No. of of Total No. of of Total
Year SF Houses Houses Houses Houses Houses “Houses Houses Houses Houses Houses Houses
1969 158 129 88 1@ ] 9 [} 2 1
1978 156 132 84 T 5 15 18 2 1
1971 2¢8 174 84 i1 5 18 g 5 2
1972 231 191 83 9 4 29 13 z Vi
1973 255 192 75 14 5 45 18 4 1
1974 217 153 11 13 6 45 21 § 3
1975 215 158 72 11 5 39 18 9 4
1976 71 203 75 11 4 51 19 7 Z
1877 300 224 75 12 4 5@ 18 15 5
1978 308 198 85 53 18 14 5 29 18 7 2
1979 294 282 69 45 15 14 5 25 7 2
1984 179 117 69 21 12 9 5 14 9 5
1981 148 98 78 16 11 5 4 14 18 7 5
1982 92 61 &6 7 7 3 3 12 13 18 18
1983 142 182 72 16 11 4 3 18 g 9 6
1984 156 122 78 12 a 4 3 12 8 7 5
1985 151 121 a6 15 18 4 3 8 5 3 2
1986 178 148 83 15 9 4 2 7 4 3 2
Note: Electric Heat Pump classified under "Furnace® until 1978.

I = Less than 0.5 percent.

Source: Characteristics of New Housing, Construction Reports, Series C25, Bureau of the Census,
various issues.
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Space Heating Systems in New Single Family Homes in the Southern Region

TABLE 3.16 Space Heating Systems in New Single Family Homes,
Southern Region, 1969 - 1986
(Thousands of Units)

Central Systeas Built-In Systeas
Electric Hot Water
Furnace Heat Pump or Steam Electric Other/None
Percent Percent Percent Percant Percent
Total Mumber No. of of Total No. of of Total No. of of Total No. of of Total No. of of Total

Year SF Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses
1969 389 220 71 3 1 35 11 51 16
1978 33s 233 78 2 1 41 12 58 17
1571 487 334 72 B 1 57 12 T2 15
1972 524 384 75 i 1 61 12 64 12
1973 514 497 79 3 1 66 13 38 8
1974 394 324 82 B B 48 12 28 5
1975 358 292 82 8 B 4@ 11 23 7
1976 419 353 86 B B 3@ 7 25 6
1977 512 447 a7 B B 29 ] 33 §
1978 571 3e2 53 209 37 3 Z 29 s 28 s
1979 535 275 51 206 38 B B 29 5 23 4
1988 455 244 54 154 34 B B 25 5 30 7
1981 488 228 54 133 KE] B B 22 B 32 8
1982 340 183 54 118 34 8 B 14 i 26 8
1983 476 259 55 179 a8 B B 15 3 22 5
1984 588 268 51 214 42 B B 13 3 28 4
1985 514 249 49 236 45 B B 16 3 17 3
1986 585 233 46 231 46 B B 16 3 22 g

Notes: FElectric Heat Pump classified under "Furnace' until 1978.
B = Insufficient sample size.
1 = Less than 2.5 percent,

Source: Characteristics of New Housing, Construction Reports, Series (25, Bureau of the Census,

Yarious 1ssues.
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Space Heating Systems in New Single Family Homes in the Western Region

TABLE 3.17 Space Heating Systems in New Single Family Homes,
Western Region, 1969 - 1986
(Thousands of Units)

Centrai Systems Built-In Systems
Electric Hot Water
Furnace Heat Pump or Steas Electric Other/None
Percent Percent Percent Percent Percent
Total Number No. of of Total No. of of Total No. of of Total Mo. of of Total No. of of Total

Year SF Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses
1969 138 118 84 2 1 11 ] 11 8
1978 151 123 81 1 1 15 19 12 8
1971 284 172 a4 B 8 17 8 14 7
1972 239 202 84 B B 20 8 16 7
1973 199 215 86 B B 25 19 18 4
1974 181 155 82 B B 26 i3 8 4
1975 182 142 78 8 B 29 156 9 5
1976 232 199 82 B B a5 15 5 z
1977 3 258 83 3 1 41 13 9 3
1978 357 242 68 62 17 3 1 39 11 12 3
1979 a7 211 62 67 20 3 1 42 13 14 4
1980 233 147 63 46 20 B B 22 18 15 6
1981 183 112 61 42 23 B B 13 T 15 8
1982 121 65 54 32 27 B B 9 8 14 11
1983 208 117 58 55 27 B 8 18 5 16 8
1984 233 141 &e 82 26 B B 13 8 16 7
1985 239 153 64 49 21 B B 16 7 19 8
1986 253 172 &8 47 18 B B 13 5 18 8

Note: Electric Heat Pump classified under "Furnace® until 1978.
B = Insufficient sample size.
= Less than 8.5 percent.

Source: Characteristics of New Housing, Construction Reports, Series (25, Bureau of the Census,

various issues.
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3.6 CENTRAL AIR CONDITIONING EQUIPMENT IN NEW SINGLE FAMILY HOMES

TABLE 3.18 Central Air Conditioning in New Single Family Homes,
United States, 1966 - 1986
(Thousands of Units)

Installed Uninstalled
Total No. No. of Percent No. of Percent
Year of Units Units of Total Units of Total
1966 768 193 25 565 75
1987 1 214 28 557 72
1968 794 244 31 550 69
1969 711 259 36 452 64
1979 734 246 34 488 66
1971 1214 365 36 649 64
1972 1143 489 43 654 57
1973 1,174 571 49 604 51
1974 932 448 48 484 52
1975 866 399 48 467 54
1978 1,834 511 49 523 51
1977 1,258 679 54 579 45
1978 1,369 797 58 572 42
1979 1,381 784 60 517 42
1988 957 598 63 358 37
1981 819 538 65 289 35
1982 832 416 1] 218 34
1983 924 642 76 282 38
1984 1,825 723 71 382 29
1985 1,872 T46 &9 328 31
1986 1,128 775 78 348 38

Source: Characteristics of New Housing, Construction Reports,
Series (25, Bureau of the Census, various issues.
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TABLE 3.19 Central Air Conditioning in New Single Family Homes,
Northeast Region, 1966 - 1986
(Thousands of Units)

Installed Uninstalled
Total No. No. of Percent No. of Percent
Year of Units Units of Total Units of Total
1966 124 ] ri 115 93
1967 113 18 9 183 g1
1968 117 12 18 186 99
1969 183 11 11 92 89
1978 93 9 18 84 g
1871 134 14 18 121 98
1972 149 17 11 132 89
1973 155 22 14 133 86
1974 131 21 16 119 84
1975 113 14 13 g8 a7
1978 121 16 13 185 a7
1977 135 23 17 112 83
1978 141 28 20 113 8@
1979 135 35 26 104 T4
1984 108 29 29 71 71
1981 a7 25 29 52 71
1982 79 21 27 58 73
1983 186 35 33 72 &7
1984 129 44 34 a5 66
1985 168 79 42 g8 58
1988 193 84 43 189 57

Source: Characteristics of New Housing, Construction Reports,
Series (25, Bureau of the Census, various issues.
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TABLE 3.20 Central Air Conditioning in New Single Family Homes,
North Central Region, 1966 - 1986
(Thousands of Units)

Installed Uninstalled
Total Ne. No. of Percent No. of Percent
Year of Units Units of Total Units of Total
1966 188 a1 17 149 a3
1967 177 32 18 145 a2
1968 193 a8 20 155 8@
1969 152 39 26 112 74
1978 157 38 24 119 78
1971 288 53 25 156 75
1972 231 68 29 163 71
1973 255 a9 35 166 85
1974 217 78 38 139 64
1875 215 76 35 139 85
1978 271 187 48 164 68
1977 08 132 44 169 56
1978 age 141 47 159 53
1979 294 137 47 157 53
1988 178 T . 45 93 55
1981 148 67 48 73 52
1982 92 42 43 53 57
1983 142 78 58 71 58
1984 156 86 55 79 45
1985 151 93 59 61 41
1986 178 185 62 65 38

Source: Characteristics of New Housing, Construction Reports,
Series (25, Bureau of the Census, various issues.
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TABLE 3.21 Central Air Conditioning in New Single Family Homes,
Southern Region, 1966 - 1986
(Thousands of Units)

Instal led Uninstal led
Tota! Ne. No. of Percent No. of Percent

Year of Units Units of Total Units of Total
1966 a3 117 38 268 84
1967 330 133 46 197 6@
1968 332 157 47 175 53
1969 314 1863 52 151 48
1970 334 154 46 188 54
1971 487 227 49 248 51
1972 524 299 57 225 43
1973 514 355 69 168 a1
1974 394 284 72 118 28
1975 358 255 7l 182 29
1976 418 320 78 98 22
1877 512 412 8@ 186 29
1978 571 480 84 90 16
1978 535 457 85 78 15
1988 455 384 a4 7l 16
1981 408 344 84 65 16
1982 340 258 a5 50 15
1983 478 428 98 48 18
1984 588 466 92 42 8
1985 514 478 92 44

1988 585 468 91 45 9

Source: Characteristics of New Housing, Construction Reports,
Series €25, Bureau of the Census, various issues.

3.31



TABLE 3.22 Central Air Conditioning in New Single Family Homes,
Western Region, 1966 - 1986
(Thousands of Units)

Installed Uninstal led
Total No. No. of Percent No. of Percent

Year of Units Units of Total Units of Total
1966 134 38 27 97 73
1967 151 38 26 112 T4
1968 152 v 25 115 75
1969 143 46 32 97 68
1978 158 45 38 185 7@
1971 2064 78 35 134 65
1972 239 185 44 134 58
1973 251 183 41 148 59
1974 196 64 34 126 66
1875 181 53 29 128 71
1978 232 68 29 164 71
1977 a1l 112 36 199 64
1978 357 149 42 209 58
1979 a7 155 48 182 54
1988 233 189 47 124 53 ¥
1981 183 94 51 9@ 49
1982 121 84 53 58 47
1983 268 109 55 91 45
1984 233 127 55 185 45
1985 239 116 49 123 51
1986 253 126 5@ 126 58

Source: Characteristics of New Housing, Construction Reports,
Series 25, Bureau of the Census, various issues.
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CHAPTER FOUR: CHARACTERISTICS OF NEW MULTI-FAMILY CONSTRUCTION IN THE U.S.

This chapter provides general information on energy-related characteristics
of multi-family homes constructed in the U.S. between 1971 and 1986. Data
for this chapter was taken primarily from various issues of Characteristics
of New Housing, an annual publication of the Bureau of the Census.

This chapter is comprised of the following sections:

Section Page
Number Section Title Number
4.1 A Comparison of New Multi-Family Building and Units 4.2
4.2 Regional Distribution of New Multi-Family Homes 4.4

4.3 Space Heating Fuels Used in New Multi-Family
Buildings 4.6

4.4 Air Conditioning Equipment in New Multi-Family
Buildings 4.12

4.5 Square Feet of Floor Space in New Multi-Family

Units 4.18
4.6 Space Heating Fuels Used in New Multi-Family
Units 4.24

4.7 Air Conditioning Equipment in New Multi-Family
Units 4.30
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4.1 A COMPARISON OF NEW MULTI-FAMILY BUILDINGS AND UNITS

TABLE 4.1 Number of Units Per Multi-Family Building, United States
(Thousands of Buildings)

2 - 4 Units 5 - 9 Units 18 - 19 Units 28 - 29 Units 30 - 48 Units 58 or More
Total Number Number Nusber Number Number Number
Number of of X of of X of of X of of X of of X of of % of

Year Buildings Buildings Total Buildings Total Buildings Total Buildings Total Buildings Total Buildings Total

1971 74 38 52 18 22 12 18 4 5 - 2 4 2
1972 86 42 49 28 23 18 19 5 5 2 2 2 2
1973 98 43 48 23 25 18 18 4 5 2 2 l 2
1974 7H 33 44 21 28 13 18 4 5 2 3 2 2
1975 45 22 49 12 27 7 16 2 4 1 3 1 2
1978 48 38 82 9 20 8 12 2 3 1 2 l 5
1977 59 38 81 12 20 8 13 2 3 1 1 Z 5
1978 73 44 88 16 22 9 13 2 3 1 | 1 I
1979 78 47 86 17 21 16 13 2 3 1 2 1 1
198@ 74 43 59 17 23 18 13 2 2 1 2 1 1
1981 &4 41 84 13 28 1 1 2 3 1 1 l 1
1982 47 28 ea 12 21 L 13 2 4 1 2 1 1
1983 &g a3 55 15 25 9 15 2 3 1 1 1 1
1984 75 38 49 19 28 14 18 4 ] 1 2 1 1
1985 73 34 47 19 26 14 20 4 5 1 2 1 1
1986 72 a1 43 28 28 18 22 4 5 1 1 1 1

Notes: I = fewer than 588 buildings, or less than 8.5 percent
S = insufficient validity

Source: Characteristics of Mew Housing, Construction Reports, Series C25, Bureau of the {ensus, various issues.
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4.2 REGIONAL DISTRIBUTION OF NEW MULTI-FAMILY BUILDINGS

TABLE 4.2 Number of Multi-Family Buildings, by Census Region
(Thousands of Buildings)

United Northeast Percent Midwest Percent Southern Percent Western Percent
Year States Region of US Region of US Region of US Region of US

1971 74 9 13 14 28 28 a8 22 29
1972 86 13 15 17 20 a2 a7 24 28
1973 90 13 15 17 19 as g 24 27
1974 75 9 12 18 2% 31 42 19 28
1975 45 8 13 11 24 18 34 13 29
1976 48 8 13 12 28 13 27 16 34
1977 59 8 18 13 23 18 28 23 39
1978 73 8 8 17 23 24 32 28 37
1979 78 8 8 18 21 29 37 27 34
1980 74 5 7 14 20 31 43 22 30
1981 64 5 8 11 18 32 49 18 25
1982 47 4 8 7 15 25 53 11 23
1983 60 4 7 8 13 34 57 14 22
1984 75 5 7 1 43 58 19 25
1985 73 8 11 9 "12 34 48 22 ag
1988 72 9 13 11 18 29 49 23 38

Source: Characteristics of New Housing, Construction Reports, Bureau of the Census,
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4.3 SPACE HEATING FUELS USED IN NEW MULTI-FAMILY BUILDINGS

Space Heating Fuel Usage in All New Multi-Family Buildings

TABLE 4.3 Space Heating Fuels Used in New Multi-Family Buildings in the U.S.

(Thousands of Buildings)

Electricity Gas oil Other/None

Total Neo. of No. of Percent No. of Parcent No. of Percent No. of Percent
Year Buildings Buildings of Total Buildings of Total Buildings of Total Buildings of Total

1973 98 S S 5 ] 5 S S 5
1974 75 45 68 23 39 1 1 z Z
1975 45 28 58 18 48 1 3 % z
1978 48 28 5¢ 17 35 2 5 Fd S
1977 59 38 84 18 32 3 4 Z S
1978 73 47 &5 23 a1 2 3 z S
1979 78 51 85 25 32 1 2 1 1
1988 T4 48 63 27 38 1 S 1 1
1981 84 48 83 23 38 rd $ z 5
1982 47 3e 64 18 3 5 5 1 !
1983 6@ 41 &8 18 a1 5 5 4 S
1984 78 53 78 22 38 S S z ]
1985 73 45 61 7 7 1 1 L S
1988 12 42 57 3@ 41 1 1 1 1

Notes: B = insufficient sample size.
fewer than 5808 buildings, or less than 8.5 percent
S = insufficient validity

]
1]

Source: Characteristics of New Housing, Construction Reports, Series 25, Bureau of the Census,
various issues.
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Space Heating Fuel Usage in New Multi-Family Buildings, Northeast Region

TABLE 4.4 Space heating Fuels Used in New Multi-Family Buildings,
Northeast Region
(Thousands of Buildings)

Electricity Gas il Other/Nona

Total No. of No. of Parcent, No. of Percent No. of Percent No. of Percent
Year Buildings Buildings of Total Buildings of Total Buildings of Total Buildings of Total

1973 13 S 5 ] 5 S o S S
1974 9 4 47 4 44 1 9 Z b
1975 L] 2 41 2 43 1 18 4 i
1978 ] 3 43 2 31 2 26 z 5
1977 [ 3 58 2 28 1 21 z S
1978 8 3 48 2 24 2 30 1 8
1979 § 3 50 2 38 1 28 z S
1688 5 3 51 2 44 z S 4 S
1981 5 2 36 3 58 b4 S Z S
1982 4 2 44 2 48 5 S Z S
1983 i 1 32 3 84 5 ] Z -
1984 5 2 38 3 57 ] S z S
1985 8 3 a2 5 81 Z S z S
1986 9 3 28 8 68 z 5 & S
Notes: B = insufficient sample size.

L]
n

fewer than 588 buijldings, or lass than 8.5 percent
S = insufficient validity

Source: Characteristics of New Housing, Construction Reports, Series (25, Bureau of the Census,
various issues,
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Space Heating Fuel Usage in New Multi-Family Buildings, North Central Region

TABLE 4.5 Space Heating Fuels Used in New Multi-Family Buildings,
North Central Region
(Thousands of Buildings)

Electricity Gas il Other/None

Total Mo. of No. of Percent Ho. of Percent No. of Percent No. of Percent
Year Buildings Buildings of Total Buildings of Total Buildings of Total Buildings of Total

1973 17 s S S S S S 5 5
1974 15 7 45 8 54 i b 4 z
1975 11 5 48 5 51 z L b4 z
1978 12 7 53 b 4 z S I S
1977 13 7 55 5 39 1 8 4 S
1978 17 12 58 T 48 z S z S
1979 18 8 51 8 48 z S rd S
1988 14 8 B4 7 48 L S P4 S
1881 11 4 39 7 81 z 5 z S
1982 7 2 33 b 84 8 S 2 §
1982 8 3 35 5 85 s S z S
1984 8 4 48 6 54 S S z ]
1985 g 5 52 4 47 z S Z ]
1988 11 8 85 5 45 z S z ]

Notes: B = insufficient sample size.
fewer than 500 buildings, or less than 8.5 percent

insufficient validity

[T ]
[ [N . (1

Source: Characteristics of New Housing, Construction Reports, Seriss C25, Bureau of the Census,
various issues,
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Space Heating Fuel Usage in New Multi-Family Buildings, Southern Region

TABLE 4.6 Space Heating Fuels Used in New Multi-Family Buildings,
Southern Region
(Thousands of Buildings)

Electricity Gas il Other/None

Total No. of No. of Percent Ko. of Percent No. of Percent No. of Percent
Year Buildings Buildings of Total Buiidings of Total Buildings of Total Buildings of Total

1873 35 S § S S S S S S
1974 3l 24 78 7 22 Z z z Fi
1976 15 12 78 3 22 z 1 1 1
1976 13 18 78 3 21 1 S z S
1977 17 14 82 3 18 Z s Z S
1978 24 21 a8 3 12 z S z S
1979 29 25 a7 4 13 4 S 4 S
1988 i 25 L) 8 20 z S 7 S
1981 32 25 88 8 28 z S L S
1982 25 21 82 5 18 S S 1 S
1983 34 29 85 ] 14 S S z 5
1984 43 37 88 6 13 ] § z S
1985 34 28 83 8 16 z s z S
1988 23 24 83 5 17 1 S F4 S

Notes: B = insufficient sample size.
Z = fewer than 588 buildings, or less than 8.5 percent
S = insufficient validity

Source: Characteristics of New Housing, Construction Reports, Series C25, Bureau of the Census,
various issues.
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§Qace Heating Fuel Usage in New Multi-Family Buildings, Western Region

TABLE 4.7 Space Heating Fuels Used in New Multi-Family Buildings,
Western Region
(Thousands of Buildings)

Electricity Gas il Other/None

Total Mo. of No. of Percent No. of Percent No. of Parcent No. of Percent
Year Buildings  Buildings of Total Buildings of Total Buildings of Total Buildings of Total

1973 24 S 5 S S 3 5 5 3
1974 19 9 48 18 52 Z z Z z
1975 13 8 51 8 49 i z z Z
1978 18 9 57 7 42 z ] L S
1977 23 14 L 9 39 i S Z S
1978 25 14 55 i1 44 Z 5 z S
1979 7 15 54 12 44 Z S z 5
1984 22 12 46 11 51 1 ] z S
1881 18 9 54 7 44 l S z ]
1982 11 & 51 5 48 ] S % S
1983 14 7 54 8 44 S 8 L S
1984 19 10 52 9 47 S S £ s
1985 22 9 41 13 57 /5 ] Fi 5
1988 23 9 38 14 68 z 5 Fd 5

Notes: B = insufficient sample size.
1 = fewer than 588 buildings, or less than 8.5 percent
S = insufficient validity

Source: Characteristics of New Housing, Construction Reports, Series (25, Bureau of the Census,
various issues.
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4.4 AIR CONDITIONING EQUIPMENT IN NEW MULTI-FAMILY BUILDINGS

TABLE 4.8 Air Conditioning in A1l New Multi-Family Buildings
(Thousands of Buildings)

Installed Uninstal led
Air Conditioning Air Conditioning
Total No. No. of Parcent No. of Percent

Year  of Buildings Buildings of Total Buildings of Total

1973 98 S S 5 §
1974 75 57 78 18 24
1875 45 33 T4 11 26
1978 48 32 ar 18 33
1977 59 49 89 18 3l
1978 73 51 78 22 38
1979 78 59 78 18 24
1988 T4 58 75 18 21
1981 84 50 78 14 22
1982 AT 35 83 8 17
1983 as 51 85 9 15
1984 78 85 88 11 14
1885 73 59 81 14 18
1988 72 68 83 12 17

Note: S = insufficient validity.

Source: Characteristics of New Housing, Construction Reports,
Series (25, Bureau of the Census, various issues.
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TABLE 4.9 Air Conditioning in New Multi-Family Buildings

Northeast Region

(Thousands of Buildings)

Installed

Air Conditioning

Uninstal led
Air Conditioning

Total Ne. No. of Percent No. of Percent

Year  of Buildings Buildings of Total Buildings of Total
1973 13 o 5 S S
1974 9 8 62 3 38
1975 8 4 &4 2 36
1978 8 4 85 1 35
1977 8 4 &8 2 a4
1978 .} 3 47 3 53
1979 8 4 -1 2 a5
1988 5 3 57 2 43
1981 5 3 51 2 49
1982 4 2 52 2 48
1983 4 2 48 2 52
1984 ] 3 5@ 3 50
1985 8 4 49 4 51
1988 9 & 86 3 34
Note: S = Insufficient validity.

Source: Characteristics of New Housing, Construction Reports,

Series C26, Bureau of the Census, various issues.
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TABLE 4.10 Air Conditioning in New Multi-Family Buildings,

North Central Region
(Thousands of Buildings)

Installed
Air Conditioning

Uninstal led
Air Conditicning

Total Ne. No. of Percent No. of Percent

Year  of Buildings Buildings of Total Buildings of Total
1973 17 5 S B 5
1974 15 12 79 3 21
1975 11 8 78 2 22
1978 12 18 78 3 22
1977 13 18 78 3 22
1978 17 13 78 4 24
1979 18 13 7 4 23
1988 14 12 81 3 18
1981 11 8 75 3 25
1982 7 5 73 2 27
1983 8 8 78 2 22
1984 8 7 8s 1 15
1985 9 8 98 1 18
1988 11 18 a7 1 13

Note: S = Insufficient validity.

Source: Characteristics of New Housing, Construction Reports,

Series (25, Bureau of the Census, various issues.
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TABLE 4.11 Air Conditioning Equipment in New Multi-Family Buildings,
Southern Region
(Thousands of Buildings)

Inastal led Uninstal! led
Air Conditioning Air Conditioning
Total Ne. No. of Percant No. of Percent

Year of Buildings Buildings of Total Buildings of Total

1973 a5 S S 5 S
1974 31 31 98 1 2
1975 15 15 96 1 4
1978 13 11 es 2 12
1977 17 18 98 1 4
1978 24 23 97 1 3
1979 29 28 98 1 4
1988 3l 29 94 2 8
1981 32 29 93 2 7
1982 25 24 97 1 3
1983 34 33 97 1 3
1984 43 42 97 1 3
1985 34 32 95 2 5
1988 29 28 98 1 2

Nots: § = Insufficient validity.

Sourcs: Characteristics of New Housing, Construction Reports,
Series (25, Bureau of the Census, various issues.
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TABLE 4.12 Air Conditioning Equipment in New Multi-Family Buildings
Western Region
(Thousands of Buildings)

Installed Uninstal led
Air Conditioning Air Conditioning
Total Mo. No. of Percent No. of Percent

Year  of Buildings Buildings of Total Buildings of Total

1973 24 S S 5 S
1674 19 9 47 18 53
1975 13 6 49 7 51
1978 18 7 43 § 57
1977 23 19 48 12 54
1978 26 12 48 14 52
1979 27 15 58 12 44
1988 22 14 62 8 38
1981 18 18 61 8 39
1982 i1 8 8 3 38
1983 14 18 71 4 29
1984 19 14 78 8 38
1985 22 18 &7 7 33
1988 23 18 88 7 32

Note: S = Insufficient validity.

Source: Characteristics of New Housing, Construction Reports,
Series €25, Bureau of the Census, various issues.
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4.5 AVERAGE SQUARE FEET OF FLOOR SPACE IN NEW MULTI-FAMILY UNITS

TABLE 4.13 Average Square Footage in A1l New Multi-Family Units
(Thousands of Units)

Less Than 6080 Sq. Ft. 808 Sq. Ft. 1,800 Sq. Ft. 1,208 Sg. Ft.
880 Sq. FL. 799 Sq. FL. 899 Sq. Ft. 1,199 Sq. Ft. or more
Percent Percent Percent Percent Percent
Total Number No. of Of Total No. of Of Total No. of Of Total No. of Of Total No. of OFf Total i

Year of Units Units Units Units Units Units Units Units Units Units Units
1971 892 88 13 155 22 221 32 132 19 95 14
1972 828 182 12 188 22 284 32 182 28 115 14
1973 848 168 13 198 23 247 29 183 19 128 15
1874 768 86 11 158 21 228 29 141 19 158 21
1975 439 43 18 9@ 21 1156 27 79 18 183 24
1978 343 38 18 92 27 96 28 éa 17 ] 17
1977 399 52 13 99 25 124 a 81 16 82 18
1978 498 83 13 144 29 144 29 76 16 73 156
1979 578 81 11 148 28 185 29 182 18 98 17
1980 545 53 18 129 24 185 28 182 19 108 19
1981 447 49 9 94 21 138 al 84 19 92 21
1982 374 33 9 75 29 124 33 81 18 88 21
1983 487 50 11 117 25 147 a1 78 17 76 18
1984 827 84 18 188 29 194 al 184 17 88 14
1985 831 87 11 185 28 208 a2 189 17 89 14
1988 836 84 18 178 28 198 a1 113 18 85 13

Source: Characteristics of New Housing, Construction Reports, Series (25, Bureau of the Census, various issues.
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TABLE 4.14 Average Square Footage in New Multi-Family Units,
Northeast Region
(Thousands of Buildings)

Less Than 888 Sq. Ft. BB@ Sq. Ft. 1,008 5q. Ft. 1,208 Sq. Ft.
888 Sq. Ft. 799 Sq. Ft. 899 Sq. Ft. 1,199 Sg. Ft. or more
9 -cant Percent Parcent Percent Percent

Total Number No. of U: Total No. of Of Total No. of Of Total No. of OFf Total No. of Of Total
Year of Units Units Units Units Units Units Units Units Units Units Units

1971 91 8 9 13 14 28 22 31 33 20 22
1972 132 17 13 23 18 a9 28 38 22 24 18
1973 131 17 13 21 16 39 38 a 24 22 17
1974 86 11 11 16 17 29 a1 21 22 18 19
1975 89 9 13 8 11 28 28 17 24 17 24
1978 58 5 9 12 14 28 13 28 13 28
1977 41 4 10 9 23 12 28 8 14 10 25
1978 41 3 8 17 42 9 22 8 14 7 17
1979 53 4 13 25 17 a2 9 17 9 18
1988 48 4 g 14 al 12 28 7 15 9 20
1981 48 2 5 8 14 20 49 6 14 7 18
1982 4] 5 13 8 14 17 42 5 13 8 18
1983 33 8 18 8 18 9 19 8 18 5 17
1984 48 5 13 18 28 19 24 & 15 9 22
1985 48 7 18 7 18 9 19 18 22 13 27
1988 81 4 7 13 13 21 15 25 20 a3

Scurce: Characteristics of New Housing, Construction Reports, Series C25, Bureau of the Census, various issues.



TABLE 4.15 Average Square Footage in New Multi-Family Units,
North Central Region
(Thousands of Units)

Less Than 680 Sq. Ft. 808 Sq. Ft. 1,800 5q. Ft. 1,208 Sq. Ft.
880 Sq. Ft. 799 Sq. Ft. 899 Sq. F&. 1,199 5q. Ft. or more
Percent Percent Percent Percent Percent
Total Number No. of Of Total No. of Of Total No. of Of Total No. of Of Total No. of 0Of Total
Year of Units Units Units Units Units Units Units Units Units Units Units
1971 148 28 18 a2 23 48 33 23 17 13 9
1972 174 28 18 33 19 1] 31 38 21 22 12
1973 175 18 18 37 21 53 38 34 20 31 18
1974 152 23 15 a1 28 48 32 27 18 23 15
1875 93 8 8 23 25 al 33 16 18 18 17
1978 84 7 8 25 30 26 31 18 19 9 11
1977 9g 14 14 23 23 38 38 18 18 9 9
1978 117 18 14 k3| 27 7 31 18 15 15 13
1979 121 13 11 a8 38 32 28 22 18 19 15
1988 184 12 12 19 19 33 3l 24 24 15 14
1981 78 9 11 18 29 24 a1 17 22 12 18
1982 51 4 a 8 17 19 38 1@ 19 9 18
1983 59 2 4 14 24 19 a1 15 28 9 15
1984 85 4 8 19 29 19 29 13 20 1 18
1985 79 3 4 18 23 24 38 23 29 11 14
1986 188 9 9 al a1 25 25 28 28 15 15

Source: Characteristics of New Housing, Construction Reports, Series (25, Bureau of the Census, various issuas
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TABLE 4.16 Average Square Footage of New Multi-Family Units,
Southern Region
(Thousands of Units)

Less Than 888 Sq. Ft. 808 Sq. Ft. 1,880 Sq. Ft. 1,289 Sq. Ft.
688 Sq. Ft. 799 Sq. Ft. 899 Sq. Ft. 1,199 Sq. F&. or more
Percent Percent Percent Parcent Percent
Total Number No. of Of Total No. of Of Total No. of Of Total MNo. of Of Total No. of Of Total
Year of Units Units Units Units Units Units Units Units Unita Units Units
1971 268 31 12 52 26 87 32 47 18 43 18
1972 304 33 1 a7 32 93 38 81 20 51 17
1973 333 44 13 72 22 94 28 89 21 56 18
1974 344 35 18 76 28 96 28 88 19 78 23
1976 184 14 9 34 21 a8 23 a2 28 48 28
1978 183 18 18 29 28 27 26 18 17 28 19
1977 125 14 1 38 24 39 a1 21 18 21 17
1978 181 21 12 B8 al 62 29 28 156 24 13
1979 227 23 18 65 24 a7 38 43 19 38 17
1988 242 22 9 58 24 88 28 44 18 56 21
1981 218 17 8 b2 24 83 29 48 18 48 21
1982 199 18 8 43 22 85 a2 32 18 44 22
1983 278 27 18 78 28 88 32 40 16 47 18
1984 358 39 11 184 29 189 38 58 18 48 13
1986 298 34 11 81 27 g1 38 48 18 45 15
1968 259 29 11 71 27 83 32 45 17 31 12

Source: Characteristics of New Housing, Construction Reports, Series (25, Bureau of the Census, various issues.
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TABLE 4.17 Average Square Footage of New Multi-Family Units,
Western Region
(Thousands of Buildings)

Less Than 868 5q. Ft. 880 Sq. Ft. 1,808 Sq. Ft. 1,200 Sq. Ft.
800 Sq. Ft. 799 Sq. Ft. 899 Sq. Ft. 1,199 Sq. Ft. or more

Percent Percent Parcent Percent Parcent

Total Number No. of Of Total HNo. of Of Total MNo. of Of Total No. of 0Of Total No. of 0Of Total
Year of Units Units Units Units Unita Units Units Units Units Units Units
1971 201 23 17 59 29 88 34 3l 16 19 18
1972 218 24 11 82 29 17 38 35 18 19 9
1973 202 27 13 a8 33 81 39 29 14 19 19
1974 178 18 9 42 25 48 28 28 18 38 22
1976 183 12 12 25 24 28 26 18 18 25 24
1978 198 13 13 32 38 2 27 14 14 18 17
1977 133 28 15 a7 28 38 27 19 15 22 18
1978 188 23 14 48 25 47 29 24 16 27 17
1979 189 20 12 41 25 - 49 29 28 17 38 18
1988 153 15 18 a8 25 42 28 27 i7 32 21
1981 111 11 18 28 18 31 28 22 20 28 24
1982 a2 8 18 17 21 23 28 14 17 28 24
1583 184 16 15 27 28 33 32 18 18 13 12
1984 184 18 18 48 28 57 34 28 16 19 11
1985 287 24 11 58 28 17 7 28 14 21 18
1986 218 22 18 1.} i 78 35 32 156 19 9

Source: Characteristics of New Housing, Construction Reports, Series C25, Bureau of the Census, various issues.
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4.6 SPACE HEATING FUELS USED IN NEW MULTI-FAMILY UNITS

Space Heating Fuels Used In All New Multi-Family Units

TABLE 4.18 Space Heating Fuels Used in A1l New Multi-Family Units,

United States
(Thousands of Units)

Electricity Gas 0il Other/None
Total Ne. No. of Percent No. of Percent No. of Percent No. of Percent
Year of Units Units of Total Units of Total Units of Total Unita of Total
1973 84d 3 5 ] 5 s 5 5 5
1974 788 455 68 289 35 29 4 7 1
1975 438 253 59 141 33 29 7 T 2
1978 343 282 59 113 a3 24 7 3 1
1977 3s9 261 88 115 29 18 6 4 1
1978 498 339 68 131 28 24 3 5 1
1979 578 388 8a 158 28 27 5 8 1
1988 545 382 88 185 as 12 2 8 1
1981 447 293 88 142 a2 i 2 4 1
1982 374 255 88 163 28 9 3 7 2
1983 4687 327 78 133 28 3 1 4 1
1984 827 452 72 185 26 5 1 5 1
1985 831 425 &7 197 3l 3 z 5 1
1988 835 498 83 221 35 8 1 7 1
Note: S = insufficient validity
Source: Characteristics of New Housing, Construction Reports, Series (25, Bureau of the Census,

Yarious issues.
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Space Heating Fuels Used In New Multi-Family Units, Northeast Region

TABLE 4.19 Space Heating Fuels Used In New Multi-Family Units,
Northeast Region
(Thousands of Units)

Electricity Gas 0i} Other/None

Total Ne. No. of Percent No. of Percent No. of Percent No. of Percent

Year of Units Units of Total Units of Total Units of Total Units of Total
1973 131 S S 5 S S - S S
1974 95 42 44 27 28 21 22 8 8
1975 89 24 35 17 24 23 34 5 ]
1978 58 21 42 11 22 18 32 2 4
1977 41 28 48 9 22 18 24 2 8
1978 41 13 33 9 23 18 44 I S
1979 53 21 39 11 26 21 49 i S
1988 48 28 43 18 34 19 22 4 S
1981 49 11 28 23 58 5 14 z S
1982 41 17 42 15 a7 8 28 1 3
1983 a3 8 29 21 83 S S z ]
1984 40 18 47 18 48 S 5 1 2
1985 48 17 38 25 56 3 8 1 3
1988 a1 19 31 33 54 7 8 2 3

Note: S = insufficient validity

Source:

Characteristics of New Housing, Construction Reports, Series (25, Bureau of the Census,

various issues.
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Space Heating Fuels Used In New Multi-Family Units, North Central Region

TABLE 4.20 Space Heating Fuels Used in New Multi-Family Units,

North Central Region
(Thousands of Units)

Electricity Gas 0il Other/None
Total Ne. No. of Percent No. of Percent No. of Percent No. of Percent
Year of Units Units of Total Units of Total Units of Total Units of Total
1973 175 S 5 S S 5 - S 5
1974 152 86 a9 98 59 1 1 1 1
1975 93 45 49 47 58 1 z 1 1
1978 a4 44 52 39 48 1 2 1 5
1977 99 54 55 39 39 [} 8 z 5
1978 117 78 1] 44 38 2 2 1 5
1879 121 89 57 5@ 41 2 1 1 |
1988 104 57 55 48 45 F4 s 1 1
1981 78 38 48 42 54 z S Fi 5
1982 51 17 33 32 83 > 5 2 3
1983 59 22 a7 37 62 S S 1 1
1984 65 a2 49 34 51 S S 1 S
1985 79 42 53 38 48 i S 1 1
1988 188 58 53 43 48 Fi S i 1
Note: Z = fewer than 508 units, or less than 6.5 percent
S = insufficient validity
Sourca: Characteristics of New Housing, Construction Reports, Series C25, Bureau of the Census,

various issues.
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Space Heating Fuels Used in New Multi-Family Units, Southern Region

Source:

Characteristics of New Housing, Construction Reports, Series C25, Bureau of the Census,

various issues.
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TABLE 4.21 Space Heating Fuels Used in New Multi-Family Units,
Southern Region
(Thousands of Units)
Elsctricity Gas 0il Other/None
Total Ne. Na. of Percant No. of Percent No. of Parcent No. of Percent
Year of Units Units of Total Units of Total Units of Total Units of Total
1973 333 S 5 § ] 5 S S S
1974 344 263 78 73 21 7 2 4 z
1976 164 128 78 30 18 5 3 Fi Fi
1978 103 78 78 19 18 8 8 1 1
1977 125 108 85 18 13 3 2 L 5
1978 181 151 89 18 9 3 2 1 1
1979 227 208 8a 22 19 4 2 2 1
1988 242 263 84 s 15 2 1 Z 5
1981 218 184 84 33 15 1 1 1 S
1982 199 178 L 21 11 5 S 1 2
1983 278 238 88 3l 12 5 S 1 L
1984 358 312 87 48 13 5 S i §
1985 298 263 88 kL) 12 z 5 1 i
1986 259 224 87 33 132 z S 1 z
Note: Z = fewer than 588 units, or less than 8.5 percent
S = insufficient validity



Space Heating Fuels Used In New Multi-Family Units, Western Region

TABLE 4.22 Space Heating Fuels Used in New Multi-Family Units,
Western Region
(Thousands of Units)

Electricity Gas il Other/None
Total No. No. of Percent No. of Percent No. of Percent No. of Percent
Year of Units Units of Total Units of Total Units of Total Units of Total
1973 282 S 5 S S S S S S
1974 179 99 53 79 47 z & F Z
1975 183 55 53 48 48 Fi Fi Z z
1978 188 6@ 57 45 42 Z 5 1 2
1877 133 81 81 51 38 z S 1 1
1978 188 95 59 61 38 b4 S 4 2
1979 189 97 58 68 48 z 5 4 ]
1988 153 81 53 87 a4 z S § 3
1981 111 83 58 44 48 4 5 4 4
1982 82 45 55 34 42 S ] 3 4
1983 184 58 55 44 42 S S 3 2
1984 164 9@ 56 70 43 5 5 4 2
1985 287 163 58 181 49 g 5 3 1
1988 218 101 47 112 52 l S 3 i
Note: I = fewer than 580 units, or less than §.5 percent
S = insufficient validity
Source: Characteristics of New Housing, Construction Reports, Series €25, Bureau of the Census,

various issues.
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4.7 AIR CONDITIONING IN MEW MULTI-FAMILY UNITS

TABLE 4.23 Air Conditioning in All New Multi-Family Units,
United States
(Thousands of Units)

Instal led Uninstal led
Air Conditioning Air Conditioning

Total Wo. No. of Percent No. of Percant,
Year of Units Units of Total Units of Total
1973 849 S S S 5
1974 768 853 88 187 14
1975 438 367 85 83 15
1978 343 259 75 84 25
1977 399 319 8d 81 20
1578 498 392 79 187 21
1979 570 475 83 85 17
1988 545 480 84 86 18
1981 447 383 88 85 14
1982 374 327 a7 47 13
1983 467 414 89 53 11
1984 827 561 89 86 11
1985 83l 553 88 78 12
1986 838 558 88 78 12

Note: S = insufficient validity

Source: Characteristics of New Housing, Construction Reports,
Series C25, Bureau of the Census, various issues.
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TABLE 4.24 Air Conditioning in New Multi-Family Units,

Northeast Region
(Thousands of Units)

Installed
Air Conditioning

Uninstal led
Air Conditioning

Total Ne. No. of Percent Mo. of Percent

Year of Units Units of Total Unite of Total
1973 131 S 5 S S
1974 1 79 B4 18 18
1975 89 82 a9 11 11
1978 50 39 78 11 22
1977 41 35 84 T 16
1978 41 22 85 18 45
1979 B3 43 81 18 19
1988 48 35 17 11 23
1981 4@ 32 79 8 21
1982 41 29 89 13 31
1983 3 20 6@ 13 46
1984 48 28 85 14 35
1985 48 31 68 15 32
1988 81 58 68 11 32

Note: S = insufficient validity

Source: Characteristics of New Housing, Construction Reports,

Series (25, Bureau of the Census, various issues.
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TABLE 4.25 Air Conditioning in New Multi-Family Units,
North Central Region
(Thousands of Units)

Installed Uninstalled
Air Conditioning Air Conditioning
Total No. No. of Percent No. of Percent
Year of Units Units of Total Units of Tetal
1973 175 S S 5 s
1974 152 134 88 19 12
1975 93 83 88 12 12
1978 84 7l 86 13 16
1977 99 -1} 88 14 14
1978 117 98 84 19 18
1979 121 g8 81 23 19
1988 184 89 85 15 16
1981 78 84 83 14 17
1982 51 41 88 18 28
1983 59 48 81 11 19
1984 65 59 96 7 10
1985 79 75 g6 4 5
1988 108 94 g5 5 5

Note: S = insufficient validity

Source: Characteristics of New Housing, Construction Reports,
Series C25, Bureau of the Census, various issues.
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TABLE 4.26 Air Conditioning in New Multi-Family Units,
Southern Region

(Thousands of Units)

Installed

Air Conditioning

Uninstal |ed
Air Conditioning

Total No. No. of Percent No. of Percent

Year of Units Units of Total Units of Total
1973 333 5 S S S
1974 344 338 98 5 2
1975 184 182 99 2 1
1978 183 98 93 7 7
1977 125 122 98 2 2
1978 181 178 98 3 2
1979 227 224 99 3 1
1988 242 231 96 11 4
1981 218 211 97 T 3
1982 199 195 98 4 2
1983 278 266 99 4 1
1984 358 353 99 5 1
1985 298 292 g8 (-] 2
1986 259 256 99 3 1

Note: S = insufficient validity

Source: Characteristics of New Housing, Construction Reports,

Series C26, Bureau of the Census, various issues.
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TABLE 4.27 Air Conditioning in New Multi-Family Units,

Western Region
(Thousands of Units)

Installed
Air Conditioning

Uninstalled
Air Conditioning

Total Ne. No. of Percent No. of Percent
Year of Units Units of Total Units of Total
1973 282 S - 5 S
1974 178 101 68 89 48
1975 183 81 59 42 41
1978 188 54 51 52 49
1977 133 75 58 58 44
1978 168 93 58 87 42
1979 169 118 a5 59 36
198¢ 153 185 88 48 32
1981 111 75 éa e 32
1982 82 82 75 20 25
1983 184 8@ 78 25 24
1984 164 123 75 41 25
1985 287 154 T4 53 26
1988 218 158 T4 58 28
Note: S = insufficient validity
Source: Characteristics of New Housing, Construction Reports,

Series C25, Bureau of the Census, various issues.
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CHAPTER FIVE: HOUSEHOLD APPLIANCES

This chapter provides information on the possession and energy efficiency of
various household appliances, including heating and cooling equipment. Data
for this chapter was taken primarily from the Annual Energy Review, a publi-
cation of the Energy Information Administration, Facts on Major Home Appliance
Energy Consumption and Efficiency Trends, a publication of the Association of
Home Appliance Manufacturers, and The Behavior of Energy Efficiency in the
Purchase of Appliances and Home Heating and Cooling Equipment, a publication
of Lawrence Berkeley Laboratory. At the time that this edition of the Resi-
dential and Commercial Buildings Data Book was produced this was the most
current information available.

This chapter is comprised of the following sections:

Section Page
Number Section Title Number
5.1 Household Appliance Saturation Levels: 1978 & 1984 5.2
5.2 Builder-Installed Appliances in New Housing 9.3

5.3 Trends in Household Appliance Energy Efficiency and
Energy Consumption 5.4
5.4 Shipment Weighted Energy Factors for Major Household
Appliances S/

Sl



5.1 HOUSEHOLD APPLIANCE SATURATION LEVELS: 1978 and 1984

TABLE 5.1 Household Appliance Saturation Levels, 1978 and 1984

Million Households Percentage of Households
Appliance 1978 1984 1978 1984
Total Houssholds 76.8 88.3 108 168
Electric Appliances
Television Set (Color) N/A 75.9 N/A 88
Telavision Set (B/Y) N/A 37.3 N/A 43
Clothes Washer 67.4 83.8 75 74
Range (Stove-Top or Burners) 48.7 48.5 53 54
Oven 41.5 54.2 54 €3
Wicrowave 6.8 29.8 8 34
Clothes Dryer 34.5 39.8 45 48
Separate Freezer 27.1 .7 35 a7
Dishwasher 26.5 32.5 as 38
Gas Appliances
Range (Stove-Top or Burners) 38.9 39.4 48 45
Oven 35.9 35.9 47 42
Clothes Dyer 11.8 13.7 14 18
Refrigerators
One 86.9 75.8 86 88
Two or more 18.4 19.3 14 12
Air Conditioning (A/C)
Central 17.8 25.7 23 38
Individual Room Units 25.1 25.8 33 38
None 33.8 34.9 44 49

Source: Annual Energy Review, U.S. DOE/EIA, Way 1967.
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5.2 BUILDER-INSTALLED APPLIANCES IN NEW HOUSING

TABLE 5.2 Builder-Installed Appliances in New Housing, 1979

New Private Housing Completions in 1979:

1,878,808 (1)

% of Appliances Total § of Builder Installed
% of Total Installed in  Appliances Sold Appliances
Type of New Housing New Homes (3) in 1979 (4) as a Percent
Appliance Units (2) {Thousands) {Thousands) of Total (5)
Refrigerators 35.8 885.7 5301.8 12.8
Freezers NA NA 1773.6 6.9
Room Air Conditioners 2.8 51.8 2838.4 1.8
Dryers 7.7 144 .5 3475.8 4.2
Elec. Ranges and Ovens B7.9 1278.7 2977.2 42.7
Microwave Ovens 8.1 2.8 2447.0 8.1
Dishwashers 72.2 1358.2 3388.2 39.9
Washers 7.9 131.5 4601.9 2.9
Notes: 1) As published in April, 1982 Economic Indicators prepared by the Council of
of Economic Advisors.
2) 1979 Housing Industry Dynamics Survey of Builder Installation Pratices,
approximately 4,588 responses.
3) Calculated using the percentages in coluan 1 and the figure for new private
housing completions in 1879.
4) Association of Home Appliance Manufacturers reports of 1979 total industry
distributor sales.
5) Data in colusn 2 divided by data in coluan 3.
Source: Facts on Major Home Appliance Energy Consumption and Efficiency Trends,

Association of Home Appliance Manufacturers, January 1986.
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5.3 TRENDS IN HOUSEHOLD APPLIANCE ENERGY EFFICIENCY AND ENERGY CONSUMPTION

TABLE 5.3 Shipment Weighted Energy Factors for Household Appliances

Ad justed Energy
Yolume X Change Consumption X Change In Efficiency X Change In Capacity X Change ]
" Per Unit in Yolume Per Unit Consuaption  (Energy Efficiency Per Unit Capacity
Appliance {cu. ft.) Since 1972 (kwh/¥r.) Since 1972  Factor, EER) Since 1972 (BTUs/Hr.] Since 197Gm

Refrigerators 1972 18.18 -- 1726.45 -- 3.84 - .- =5
1978 19.73 8.8 1425.7@ -15.9 4.98 29.8 - -

1988 19.61 7.9 1277.58 -26.2 5.59 45.8 -- =

1981 19.88 9.4 1189.54 -3l.1 8.89 58.8 - A

1982 19.97 19.8 1198.74 -31.9 8.12 59.4 - ==

1983 28.31 11.8 1168.21 -32.8 6.39 68.4 - --

Freezers 1972 29.18 - 1466.98 - 7.29 - -~ =
1978 26.84 -8.9 985.50 -32.5 9.92 8.1 .- =5

1988 26.28 -19.9 883.38 -39.5 18.85 48.8 -— ==

1981 25.53 -12.5 837.14 -42.7 11.13 52.7 -- e

1982 25.11 -13.9 812.85 -44.3 11.28 54.7 - <=

1983 25.28 -13.4 813.33 -44.3 11.34 55.8 -— i

Dishwashers 1972 - - 417+ i PE o - )
1979 -- - 3.23« 22.5 .24 29.2 == =

1982 - e 2.87s 1.2 8.31 45.8 - -

1983 -= - 2.78» 5.3 8.35 54.2 = e

Clothas Washers 1972 2.44 -- 3.81s - #.84 - = i
1979 2.56 4.9 2.88» -26.5 8.91 42.2 - =%

1981 2.52 3.3 2.59s -32.1 6.97 51.8 -- -

1983 2.54 4.1 2.57= -32.5 9.99 54.7 - =

Roos Air Conditioners 1972 - -- 1281.89 -~ 5.98§ -- 18226.88 -
1978 = - 1289.20 -5.7 8.72¢4 12.2 18827 .68 5.9

198¢ - i 1134.20 -11.5 7.082% 17.3 16666 .68 =T

1981 - -- 1161.12 -9.4 7.06% 18.1 18924 .48 6.8

1982 -- -- 1135.08 -11.5 7.14§ 19.4 18801 .48 5.6

1983 .= - 1887 .82 -15.1 7.29% 21.9 18566 .38 3.3

Note: = = kwh/cycle. H
§ = EER, energy sfficiency ratioe.

Source: Facts on Major Home Appliance Energy Consumption and Efficiency Trends,
Association of Home Appliance Manufacturers, January 1985,
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Remarks:

15

The Energy Factor (EF) for a consumer appliance is the ratio of useful
output of services to the amount of energy consumed by operating the
appliance and is used as an expression of that appliance’s energy effi-
ciency. The efficiency of room air conditioners is expressed using an
Energy Efficiency Ratio (EER).

The EF for refrigerators and freezers is the ratio of cubic feet of useful
interior space to kilowatthour consumption per day.

The EF for dishwashers is the ratio of wash cycles per kilowatthour re-
quired for the normal dishwasher's cycle. Included in the kilowatthour
number is the energy needed to heat the water.

The EF for clothes washers is the ratio of cubic feet of volume in the
wash basket per kilowatthour required for a wash cycle. Here again the
energy required to heat the water is included in the kWh number.

The EER for room air conditioners is the ratio of BTUs per hour per watt
of electricity required, i.e., the cooling capacity of the unit (BTUs
per hour) divided by the energy consumed by the unit (watts).

Since 1972 the efficiencies of all the appliances considered in Table 5.3
have increased substantially, Refrigerators have improved the most,
achieving a 66% increase in efficiency. Room air conditioners have im-
proved the least with a 22% gain in efficiency.

According to the Association of Home Appliance Manufacturers (AHAM),
some reasons for the improvements in efficiency are:

0 Refrigerators and Freezers -- improved insulation, door gaskets,
compressors, and evaporator and condensor heat transfer systems.

0 Dishwashers -- reduced hot water usage due to improvements in
water circulation, reduced inflow rate of hot water, and the
use of built-in water-heating elements.

0 Clothes Washer -- fewer warm rinse options, multiple water
level settings, and hetter water extraction for more efficient
drying.

0 Room Air Conditioners -- improved compressors, air circulation,
and evaporator and condensor heat transfer systems.
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5.4 SHIPMENT WEIGHTED ENERGY FACTORS FOR MAJOR HOUSEHOLD APPLIANCES

TABLE 5.4 Efficiencies of New Appliances and Home Heating & Cooling Equipment
Shipment Weighted Energy Factors ?SHEF)

Appliance Source 1972 1976 1978 1977 1978 1979 198@ 1981 1982 1983 1984
Gas Central €5-179 82.7 - - -- 83.8 -- 6.9  -- -- -- --
Space Heater Lennox -- 65.8 65.8 65.1 655 68.3 @8.8 @&7.0 - -= --
(AFEU X) Carrier -- -~ -- -- 85,1 68.3 68.7 885 -- -- -
LBL -- - -- - - -- -- - - 89.8 73.8
0il Central £5-179 73.8 -- - - 75.9 - 6.8 - -- -- --
Space Heater LBL -= - - - - == - - - 78.3 78.8
(AFUE X)
Room Air Conditioner Cs5-179 8.2 - - -= 6.8 - 7.8 -- -- - -
{(EER) AHAM 8.9 - - - 8.7 -- 7.8 1.1 -- 7.3 7.5
Central Air Conditioner (CS-179 8.7 -- -- -- 7.0 - 7.8 -- -- - --
(SEER) Lennox - e R T & M Y % I % (R i S = - --
ARI - -- 7.8 1.1 ra B 1.2 TA 8.2 8.4 8.6
Electric Yater Heater C5-179 79.8 - - - 86.7 - 81.3 -- o - --
{Percent) LBL -- - - -= - - - - -- B3.8% -
Gas VWater Heater Cs-179 47 .4 -- -- -- 48.2 - 51.2 -- - -- --
(Psrcent)
Refrigerator : ¢s-179 4.2 - - - .1 -- 5.7 -- - - -
(Cu. Ft./kwH/Day) AHAM s - - - 5.8 -- bE& Bl - 8.4 6.8
Freezer Cs5-179 8.1 - -- - 18.1 - 188 -- - - --
(Cu. Ft./kwH/Day) AHAM T8 == == == S99 == W9 I = 1.4 18

+ Does not include heat pump water heater.

Data Sources: AHAM - Association of Home Appliance Manufacturers
ARI - Air Conditioning and Refrigeration Institute
Carrier - Carrier Corporation
CS-179 - DOE Survey of Manufacturers
Lennox - Lennox Corporation

Source: The Behavior of the Market for Energy Efficiency in Residential Appliances Including Heating and
Cooling Equipment, Lawrence Berkeley Laboratory, September 1984.
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Between 1972 and 1980

Remarks:

1.

Figure 5.2 shows the percentage increase in energy efficiency for certain
classes of home appliances between 1972 and 1980. The information is
originally from CS-179, a US Department of Energy report.

Figure 5.2 demonstrates that there were wide discrepancies in efficiency
improvements between the various appliance types. According to CE-179,
the efficiency of refrigerators and freezers, as measured by shipment
weighted energy factors, increased by 36% and 33%, respectively. On the
other hand, the efficiency of electric water heaters increased by only
2% during the same period.

The information provided by Lennox, Carrier, AHAM, and ARI, which is

also on Table 5.4, varies somewhat from the DOE data. Most significantly,
the AHAM data for refrigerators and freezers indicates that their effi-
ciencies increased by 47% and 49%, respectively, for the period of 1972
-1980. The major difference with the DOE data is in the shipment weighted
energy factors assigned to the appliances in 1972.
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CHAPTER SIX: RESIDENTIAL SECTOR ENERGY CONSUMPTION AND PRICES

This chapter provides information on the amount of energy consumed by the
residential sector, the types of fuels consumed, their prices, and total
energy- related expenditures made by the sector. Data for this chapter were
taken primarily from the Annual Energy Review, a publication of the Energy
Information Administration, Facts on Major Home Appliance Energy Consumption
and Efficiency Trends, a publication of the Association of Home Appliance
Manufacturers, and The Behavior of Energy Efficiency in the Purchase of
Appliances and Home Heating and Cooling Equipment, a publication of Lawrence
Berkeley Laboratory.

This chapter is comprised of the following sections:

Section Page
Number Section Title Number
6.1 Historical Residential Energy Consumption 6.2

6.2 Residential Energy Consumption per Household and

per Capita 6.4
6.3 Total Residential Energy Consumption: April 1982

through March 1983 6.7
6.4 Average Residential Energy Consumption: April 1982

through March 1983 6.8
6.5 Historical Energy Prices for the Residential Sector 6.14
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6.1 HISTORIC RESIDENTIAL SECTOR ENERGY CONSUMPTION

TABLE 6.1 Residential Sector Energy Consumption, by Fuel Type,
1960 - 1985 (Trillion BTUs)
Fuel Type
Total End- Electrical Primary
Use Energy Energy Energy

Year Coal Gas Petroleus Electricity Consumed Losses Consumed
1968 498.3 3,211.8 2,265.3 687.4 6,572.8 1,711.8 8,284.4
1961 372.9 3,362.3 2,331.9 731.7 8,797.9 1,784.2 8,582.1
1962 356.7 3,800.3 2,440.9 794.3 7,192.2 1,918.1 9,102.3
1963 389.8 3,695.3 2,459.4 855.8 7,319.9 2,048.7 9,366.8
1964 272.8 3,899.8 2,375.8 927.5 T,474.1 2,218.3 9,684.4
1965 254.0 4,019.3 2,480.8 992.9 7,748.8 2,371.9 18,118.7
1968 245.8 4,268.5 2,470.7 1,081.2 8,058.2 2,596.8 18,654.9
1987 211.1 4,439.8 2,558.8 1,1808.5 8,388.2 2,714.2 11,142.4
1968 191.1 4,578.4 2,685.2 1,381.9 8,758.8 3,188.1 11,884.7
1969 177.1 4,884.4 2,738.7 1,458.8 9,238.8 3,479.9 12,718.7
1979 1583.4 4,962.4 2,755.2 1,591.8 9,452.9 3,857.7 13,389.7
1971 144.5 5,892.4 2,71 1,704 .4 9,718.4 4,123.3 13,841.7
1972 111.0 5,258.9 2,895.4 1,837.7 19,101 .8 4,418.7 14,517.7
1973 185.2 5,608.5 2,825.2 1,978.3 9,907.2 4,734.8 14,642.9
1974 183.8 4,898.8 2,673.5 1,972.8 9,548.1 4,813.0 14 381.1
1975 84.7 5,824.1 2,494.9 2,088.7 9,610.4 4,843.9 14,453.4
1978 82.4 5,148.7 2,728.4 2,0869.2 18,028.7 4,985.2 15,005.9
1977 83.5 4,914.4 2,695.0 2,201.8 9,8984.5 5,317.8 15,211.5
1978 84.8 4,9868.9 2,619.9 2,301.3 9,992.7 5,831.9 15,624 .8
1979 73.8 5,062.4 2,113.7 2,329.8 9,589.5 5,824.7 15,194.2
1980 86.3 4,855.4 1,747.9 2,448.1 9,111.7 5,955.4 15,067.1
1981 71.3 4,852.1 1,543.4 2,464 .4 8,731.2 5,874.7 14,805.9
1982 78.8 4,758.7 1,441.8 2,489.1 B8,757.8 5,974.9 14,732.5
1983 78.9 4,514.5 1,382.2 2,562.2 8,515.8 6,128.5 14,6844.3
1984 83.5 4,885.9 1,426.5 2,853.4 8,848.4 8,177.7 15,826.1
1985 78.3 4,572.9 1,538.9 2,898.8 8,878.9 6,384.5 15,283.4

Source: State Energy Data Report, U.S. DOE/EIA, April 1987
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6.2 RESIDENTIAL SECTOR ENERGY CONSUMPTION PER HOUSEHOLD AND PER CAPITA

TABLE 6.2 Residential Sector Energy Consumption per Household

Electricity
Fossil Fuel Total Consumption Total Primary Energy
Number of Fossil Fuel Consumption Electricity per Househoid Primary Energy Consusption
Households Consumption  per Household Consumption Household Consuaption per Household
Year {Millions) (Tril Btu) {Mil Btu) (Mi! Btu) (Wil Btu) (Tril Btu) {Mil Btu)
1968 52.8 5,885.4 111.5 2,399.0 45.4 8,284.3 158.9
1961 53.8 8,068.2 113.3 2,515.9 47.8 8,582.9 168.2
1982 54.8 8,397.9 118.8 2,704 .4 49.4 9,182.3 168.2
1963 55.3 8,484.3 117.9 2,962.3 52.5 9,368.8 169.5
1964 58.2 6,548.8 116.8 3,137.8 85.9 9,684.4 172.5
1965 57.4 8,753.9 117.8 3,384.8 58.6 18,118.7 178.2
1968 58.4 8,977.9 119.4 3,877.8 63.2 18,854.8 182.4
1967 59.2 7,207.7 121.7 - 3,934.7 68.4 11,142.4 188.1
1968 62.8 7,454.7 122.8 4,410.0 72.5 11,884.7 195.1
1969 82.2 7,788.8 125.1 4,938.9 79.4 12,718.7 284 .4
1979 83.4 7,881.2 124.0 5,448.7 85.9 13,309.8 20%.9
1971 84.8 8,014.9 123.7 5,827.7 98.9 13,841.7 213.7
1972 68.7 8,263.3 123.9 8,254 .4 93.8 14,517.7 217.7
1973 é8.3 7,938.9 118.2 8,711.1 98.3 14,6842.1 214.5
1974 89.9 7,676.3 168 .4 6,785.9 97.1 14,381.2 265.8
1975 1.1 7,683.7 126.9 8,849.7 98.3 14,453.5 263.2
1976 72.9 7,961.5 129.1 7,854 .4 98.8 15,805.9 285.9
1977 74.1 7,892.9 183.8 7,518.8 181.4 15,211.5 205.2
1978 78.1 7,891.4 101.9 7,933.2 104.2 15,524.8 285.2
1979 77.3 7,239.7 93.8 7,954.5 192.9 15,194 .2 198.5
1988 80.8 8,683.8 82.5 8,483.5 184.0 15,067.1 188.5
1981 82.4 8,266.8 78.1 8,339.1 101.2 14,685.8 177.3
1982 83.5 8,288.5 75.8 8,484.4 191.3 14,732.8 1768.4
1983 83.9 5,953.8 76.9 8,898.7 1983.8 14,8443 174.5
1984 85.3 6,195.8 72.8 8,831.1 183.5 15,026.8 178.2
1985 88.8 8,1808.1 71.2 9,083.3 184.7 15,263.4 175.9

Source: State Energy Data Report, US DOE/EIA, April 1987.
Current Population Reports, Population Characteristics, Series P-28, No. 412,
US Dept of Commerce, November 1988.
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TABLE 6.3 Residential Sector Energy Consumption per Capita

Fossil Fuel Total Electricity Total Primary Energy
Fossil Fuel Consumption Electricity Consuaption  Primary Energy Consumption
Population Consumption per Capita  Consumption per Capita Consumption per Capita
Year (Miilions) (Tril Btu) (Mil Btu) (Mi{ Btu) (Mil Btu) {Tril Btu) {Mil Btu)
1968 180.9 5,885.4 32.7 2,398.8 13.3 8,284.3 46.9
1961 183.9 5,068.2 33.1 2,515.9 13.7 8,582.9 48.9
1962 185.8 6,397.9 a4 2,704 .4 14.8 9,182.3 49.8
1963 188.5 §,484.3 34.3 2,902.3 15.4 9,366.6 49.7
1964 191.1 §,546.8 34.3 3,137.8 18.4 9,684 .4 58.7
1965 193.5 §,753.9 349 3,384.8 17.4 18,118.7 52.3
1968 195.6 8,977.0 35.7 3,877.¢ 18.8 16,854.8 54.5
1967 187.5 7,287.7 8.5 3,934.7 19.9 11,142.4 58 .4
1968 199.4 7,464.7 7.4 4,418.9 22.1 11,864.7 59.5
1969 201.4 7,760.8 38.6 4,938.9 24.5 12,718.7 63.1
1978 204 .8 7,861.2 38.5 5,448.7 26.7 13,309.8 85.2
1971 2¢8.8 8,814.0 38.8 5,827.7 28.2 13,841.7 86.9
1972 289.3 B,263.3 39.5 8,254 .4 29.9 14,517.7 69.4
1973 211.4 7,930.9 37.5 8,711.1 a1.7 14,842.1 89.3
1974 213.3 7,575.3 35.5 8,785.9 31.8 14,361.2 87.3
1878 215.5 7,603.7 35.3 8,849.7 31.8 14,453.5 87.1
1978 217.8 7,951.5 38.5 7,854 4 32.4 15,0085.9 89.8
1977 219.8 7,6892.9 35.9 7,518.8 M2 15,211.5 89.2
1978 222.1 7,891.4 34.8 7,933.2 35.7 15,624.8 798.3
1979 224.8 7,238.7 32.2 7,954.5 35.4 15,194.2 87.7
1988 227.3 8,863.8 29.3 8,403.5 s 15,867.1 88.3
1981 229.8 8,288.8 27.3 8,339.1 36.3 14 ,885.8 83.8
1982 232.0 8,288.5 27.8 8,464 .8 3.5 14,732.8 83.5
1983 234.3 5,953.8 25.4 8,898.7 7.1 14 844 .3 62.5
1984 238.5 8,196.8 28.2 8,831.1 37.3 15,828.8 83.5
1985 238.7 8,188.1 25.9 9,883.3 38.1 15,283.4 83.9

Seurce: State Energy Data Report, US DOE/EIA, April 1987.
Annual Energy Review, US DOE/EIA, April 1987.
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6.3 TOTAL RESIDENTIAL SECTOR ENERGY CONSUMPTION, APRIL 1984 - MARCH 1985

TABLE 6.4 Total Residential Sector Enerav Consumntion far the U.S..

Fuel Type
Number of Fuel Oii
Households Total Natural Gas Electricity or Kerosene LPG

Housing Characteristics (millions) (Quad Btu) (Quad Btu) (Quad Btu) (Quad Btu) (Quad Btu)

Total Households 86.30 9.04 4.98 2.48 1.26 #.31

Type of Housing Structure

Single Family 57.68 §.72 3.72 1.91 8.85 .24
Multi-Family 23.68 1.94 1.15 6.42 8.37 .
obile Hoae 5.18 §.37 §.12 §.15 6.04 .47

Measured Heating Space
of Residence (sgq. ft.)

Less than 999 31.80 2.44 1.31 8.83 §.37 8.12
1,800 to 1,999 36.449 3.98 2.89 1.18 B.48 8.14
2,808 or More 18.18 2.71 1.58 8.67 B.44 8.85

Year House Built

1949 or Earlier 32.20 .91 2.31 6.71 8.77 B.12
1958 to 1974 39.88 3.88 2.14 1.28 8.39 5. 14
1875 or Later 15.28 1.25 §.53 8.57 8.1 8.85

Main Heating Fuel

Natural Gas 4788 5.91 4.78 1.1 .62 g
Electricity 14.50 g.88 8.04 .75 .61 8.91
Fuel Oil or Kerosene 12.26 1.54 .89 8.28 1.18 8.92
LPG 3.9 #.35 NC .11 ) 6.24
Other 7.98 044 8.08 8.24 8.86 .68

Note: + = Data cannot be displayed due to rounding.
Q = RSE greater than 58%, or fewer than 18 houses sampled.
NC = No cases sampled.

Source: RECS: Consusption and Expenditures, April 1984 through March 1985, Part 2 - Regional Data,
U.5. DOE/EIA, May 1987.
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6.4 AVERAGE RESIDENTIAL ENERGY CONSUMPTION

TABLE 6.5 Average Energy Consumption for A11 U.S. Households,
April 1984 through March 1985

All Houssholds Gas Electricity 0il or Kerosens LPG
Nuaber Avg. Amount Nuabar  Avg. Amount Nusber  Avg. Amount Kuaber Avg. Amount Nuaber Avg. Amownt
of Consused Per of Consused Per of Consuned Per of Consumed Per of Consumed Per
Housaholds  Household Households  Household Households  Household Households Housshold Households  Househeld

Housing Charactaristics (niilians) (millions Btu) (millions) (wiilions Btu) (millions) (willions Btu) (millions) (millions Btu) (millions) (willions Btu)

Total Households 88.3 186 7.4 124 145.8 &5 12.2 128 13 89

Type of Housing Structure

Singie Family Home 57.8 117 32.3 138 7.9 88 78 137 2.8 97
2 or Wore Unita 3.8 a2 14.1 92 5.2 £ 3.9 113 (| q
Mobile Home 6.1 73 1.4 192 1.4 49 87 78 1.2 72

Measured Heating Space
of Residence (sq. ft.)

Lesa than 1848 31.8 [ 8.7 91 8.2 48 4.5 99 21 89
1,008 to 1,999 8.4 187 M3 128 8.4 83 48 127 1.8 99
2,808 or More 18.1 150 11.1 169 1.9 82 i 168 $13 185
Year House Built
1949 or Befors 32.2 121 19.3 133 1.8 81 8.9 137 1.2 98
1958 to 1974 EEN 9% %5 119 8.9 ] 4.3 112 1.9 82
1976 or Aftar 18.2 83 LB 119 8.9 58 1.8 1156 7 92
* Mote: § = data withheld because of large variances.
Source: RECS: € ption and Expenditures, April 1984 through March 1985, Part 2 - Regional Data, US DOE/EIA, May 1987.
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TABLE 6.6 Average Residential Energy Consumption in the Northeast Region,
April 1984 through March 1985

All Households Gas Electricity Qil or Kerosens LPG
Kusber Avg. Asount Numbar Avg. Aacunt Huaber Avg. Asount Musber Avg. Asount Number Avg. Asount
of Consused Per of Consumed Per of Consumed Per of Consumed Per of Consumed Per
Households Household  Households Housshold  Households Househoid  Households Housshold  Houssholds  Household

Housing Characteristica {ailiions) (millions Btu) ({millions) (sillions Btu) (millions) (millions Btu) (miilions) {milliens Btu) (millicns) (sillions Btu)

Total Households 18.3 125 7.2 138 1.4 58 8.2 137 8.2 98

Type of Housing Structure

Single Family Home 0.9 141 4.3 158 (N ] 76 44 158 qQ q
2 or More Units 6.8 143 2.8 101 "e 8 EN 118 Q §
lobile Home 57 o Ll 117 [ L] 4.3 81 NC NC

Measured Heating Spacs
of Residence (sq. ft.)

Less than ldes 8.1 1] 2.8 9 LN k] 3.2 198 '] ']
1,000 to 1,999 8.8 128 2.9 138 8BS 71 2.8 141 '} ]
2,088 or More £.4 158 2.2 172 82 a4 2.3 174 WC NC

Year House Byilt

1949 or Before 18.1 134 4.3 136 8.2 58 4.9 144 ] q
1958 to 1974 8.4 129 2.5 148 87 66 2.7 128 q ']
1875 or After 1.7 92 4 198 85 59 (K 128 NC NC

Nots: Q = data withheld because of large variancea,

Source: RECS: Consuaption and Expenditures, Aprif 1984 through March 1985, Part 2 - Regiocnal Data,
U.5. DOE/EIA, Way 1887.
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TABLE 6.7 Average Residential Energy Consumption in the North Central Region,
April 1984 through March 1985

All Houssholds Cas Electricity Oil or Kerosens LPG
Nusber Avg. Amount Nusber Avg. Asount Nusber Avg. Amount Nusber Avg. Asount Number Avg. Amount
of Consused Per of Consused Per of Consumed Per of Consumed Per of Consumed Per
H holds  H ho ld H holds Housahoid H holds i ho id H holds Housshold H holds Mousehald

Housing Charactaristics {sillions) (millions Btu) (millions) {williona Btu) (millions) (willions Btu) (eiliions) (millions Btu) (miilions) (millions Btu)

Total Households .8 1% 8.4 142 1.3 71 1.2 124 13 119

Type of Housing Structure

Single Family Hose 4.8 142 0.8 188 2.8 82 1 127 0.9 126
2 or More Units 5.9 185 5.4 188 8.3 “ ] 123 NC NC
Mobile Home 1.1 9% 0.4 110 q ] q q 0.3 181.8

Measured Heating Space
of Residence (sq. fi.)

Less than 1884 7.8 97 5.1 1M 2.8 58 8.3 17 a5 98.9
1,088 to 1,999 7.8 138 58 183 L} 19 { N1 14 4.5 1138
2,008 or More 5.9 162 4.8 178 .3 9 4.2 144 4.3 187 %

Year House Built

1949 or Bafors 9.7 145 1.4 158 | ] 73 (N} 131 [ 3 124 8
1958 to 1974 4.2 128 4.1 131 [ 8 " §.3 188 4.7 114 .8
1975 or After i 198 1.6 122 8.7 78 §2 129 q g

Wote: § = data withheld because of large variances.
NC = o cases sampled.

Source: RECS: Consusption and Expenditures, April 1984 through March 1985, Part 2 - Regional Data,
U.5. DOE/EIA, May 1987
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TABLE 6.8 Average Residential Energy Consumption in the Southern Region,
April 1984 through March 1985

All Househalds Gas Electricity Dil or Kerosense LPG
: Number Avg. Asount Number Avg. Amount Nusber Avg. Asount Nusber Avg. Aaount Nusber Avg  Amount
of Consuned Par of Consumed Per of Consused Per of Consuned Per of Consused Fer
H holds M hold H holds hoid H holds H hold H holds Houashold H holds H hold

Housing Characteristics (millions) (millions Btu) (milliona) (aillions Btu) (aillions) (millions Btu) (milliens) (millions Btu) (millions) (m:llions Btu)

Total Households 29.3 -1 13.1 115 B.4 83 2.4 o8 2.1 72

Typa of Housing Structure

Singie Family Home 21.8 1] 18.5 123 L be 85 1.9 98 1.5 79
2 or Mors Units 6.2 58 2.3 a5 2.8 34 [ 59 '] '
bobile Home 2.1 54 83 o [ N 43 02 59 (8.} 5.8

Measured Heating Space
of Residence (sq. ft.)

Less than léé8 11.4 82 4.4 89 i3 7 1.9 &8 1.1 57.8
1,088 to 1,999 14.4 FL ) 5.2 117 4.1 .1 ] i 18 | a9 1.9 999
2,008 or More 4.3 129 2.4 168 1.9 81 83 133 NC NC

Year House Built

1949 or Before 7.8 9% LR ) 114 28 b4 1.1 iy L N aLs
1968 ta 1974 18.1 -] a9 117 4.4 63 1.2 mn 1.3 §7 ¢
1875 or After 5.4 7 1.1 112 3.2 53 i1 78 LB g5.9

Wota: § = data withheld because of large variances.
NC = Mo cases saapled.

Source: RECS: Consusption and Expenditures, April 1984 through March 1945, Part 2 - Regional Data,
U.5. DOE/EIA, May 1987
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TABLE 6.9 Average Residential Energy Consumption in the Western Region,
March 1984 through April 1985

All Households Gas Electricity 0i] or Kerosane LPG
Nusbar Avg. Amount Nusber Avg. Asount Nusber Avg. Asount Husber Avg. Amount Nusbar Avg. Amount
of Conauned Par of Consused Par of Consused Par of Consused Per of Consused Per
H hoids H hold Househoids H he id H holds H ho ld H holds H heid H holds H hold

Housing Characteristics (sillions) (millions Btu) (willions) (millions Btu) (miilions) (miliions Btu) (aillions) (willions Btu) (millions} (m:i!ions Btu)

Total Households 17.1 85 11.2 )] a4 54 8.5 121 b4 mn

Type of Housing Structure

Single Family Hose 18.4 9 8.9 ur 1.5 87 (W 122 8.2 as
2 or Nore Units 5.7 57 338 88 1.7 41 q q NC N
Mobi le Home 1.8 78 45 94 8.2 58 q Ll 1.3 72

Measured Heating Space
of Residence (sq. ft.)

Less than 1889 7.9 L] 4.9 7 1.8 41 " 94 9.3 84
1,088 to 1,999 1.7 o 5.3 101 1.4 63 02 112 q q
2,088 or More 2.4 141 1.8 162 04 75 02 145 q Q

Year House Built

1949 or Before 4.8 L1 13 96 B4 58 8.3 132 ] ]
1958 to 1974 8.3 89 5.9 102 1.3 47 1.2 112 ' i
1975 or After 4.3 73 2.8 94 1.4 58 q q 8.2 7l

Nots: { = data withheld becauss of large variances.
NC = Mo cases saspied. .

Source: RECS: Consusption and Expenditures, April 1984 through March 1985, Part 2 - Regional Data,
U.5. DOE/ELA, May 1987.
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6.5 ENERGY PRICES FOR THE RESIDENTIAL SECTOR: 1970 THROUGH 1985

TABLE 6,10 Fuel Prices for the Residential Sector, in Constant Dollars
(1985 Dollars per Million BTUs)

Natural Distillate LPG and Residential
Year Coal Gas Fuel Kerosene Ethane Electricity Average
1979 .08 2.81 3.89 4.89 5.60 17.38 5.83
1971 2.44 2.81 .54 3.99 5.16 17.13 5.83
1972 2.52 2.85 3.38 3.8 5.18 17.85 5.71
1973 2.84 2.84 3.689 4.21 8.15 18.78 6.15
1974 4. 48 2.93 5.39 8.85 7.78 18.75 7.82
1975 4.84 3.14 5.15 5.98 7.58 19.37 7.22
1978 4.08 3.43 5.20 5.87 7.78 19.38 1.37
1977 4.13 3.a3 5.58 6.26 §.13 18.72 7.99
1978 3.95 3.88 5.50 8.24 7.36 19,54 §.02
1979 3.58 4.13 8.86 7.98 9.29 19.34 8.53
1988 3.88 4.88 9.13 16.81 18 36 20 .44 9.82
1981 3.94 4.97 10.24 12.49 9.90 21.56 10.58
1982 3.79 5.83 9.34 11.87 16.38 22.42 11.85
1983 3.22 6.31 8.37 10.09 16.18 22.58 11.88
1984 3.3 8.15 8.18 9.35 9.80 22.84 11,52
1985 3.85 5.93 7.83 8.74 8.93 22.683 11.42

Source: State Energy Price and Expenditure Report, 1978-1982, US DOE/EIA,
State Energy Price and Expenditure Report, 1985, US DOE/EIA,
Annual Energy Review, US DOE/EIA, April 1987.
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CHAPTER SEVEN: CHARACTERISTICS OF U.S. COMMERCIAL BUILDINGS

This chapter provides general information on energy-related characteristics
of all commercial buildings in the U.S.. Data for this chapter was taken
primarily from Characteristics of Commercial Buildings 1983, a publication of
the Energy Information Administration of the U.S. Department of Energy. The
information in that publication was drawn in turn from the 1983 Nonresidential
Buildings Energy Consumption Survey.

This chapter is comprised of the following sections:

Section Page
Number Section Title Number
| Types and Sizes of Commercial Buildings in the U.S. s
7.2 Space Heating Fuel Usage in U.S. Commercial Buildings 7.14

73 Heating Systems Used in U.S. Commercial Buildings, 1983 7.18

7.4 Heat Distribution Systems Used in U.S. Commercial
Buildings, 1983 7.22

7.5 Cocling Fuels and Systems Used in U.S. Commercial
Buildings, 1983 7.26

7.6 Energy Conservation in U.S. Commercial Buildings, 1983 7.30
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7.1 TYPES AND SIZES OF COMMERCIAL BUILDINGS IN THE U.S.

TABLE 7.1 Commercial Building Types in the U.S. and the Four Census Regions,

1983 (Thousands of Buildings, Millions of Total Square Feet, and

Average Square Feet of Floor Space, in Thousands)

All Educa- Food Sales Health Wercantile Rasi-
Pariod of Construction Buildings Asseably tionai B Sarvice Care  Lodging A Services O0ffice dential
United States
Nusber of Buildings 3,948 457 17 aas 81 188 1,071 578 238 425
Total Square Footage 52,325 5,483 &, 644 2,861 2,.2mr 2,21 18,427 8,454 2,454 4,791
Avarage Square Footage 13.3 12.9 .2 5.4 7.3 21.1 9.7 14.7 14.4 16.§
% of Total Buildings 8.3 11.8 4.5 9.8 1.5 2.7 .1 4.5 L ) 1.8
% of Total Square Footage 1.8 8.5 11.8 3.9 4.4 4.3 19.9 18.2 4.7 1a.#
Northeast Region
Nusber of Buildings 878 51 28 58 11 13 183 §7 97 57
Total Square Footage 11,815 1,853 1,374 N 502 422 2,040 1,774 1,338 1,224
Avarage Squars Footage 17.3 17.3 49.1 6.8 45.8 32.5 11.1 18.3 13.8 8.5
% of Total Builidings 1.8 9.1 4.2 8.7 1.8 1.9 7.3 14.5 14.5 8.5
% of Total Square Footage 180.8 2.1 11.3 3.4 4.3 3.8 17.8 16.3 11.5 18.5
Midwest Region
Nusber of Buildings 1,211 149 39 i28 21 12 353 178 78 131
Total Square Foctage 18,059 1,755 1,834 724 1,815 889 3,219 2,178 nz 2,1
Avarage Square Footage 13.3 11.8 7.9 5.8 48.3 55.4 9.1 12.4 9.2 18.3
% of Total Buildings 1848 12.3 3.2 9.9 LT 1.9 2.1 14.5 6.4 8.8
% of Total Square Footage 14.9 19.9 11.4 4.5 5.3 4.2 4.9 13.8 4.5 13.3
South Region
Nusber of Guildings 1,492 2 % 145 . | 67 383 191 4“4 174
Total Square Footage 17,849 1,436 2,882 818 587 a8 3,843 2,3 09 2,288
Average Square Footage 11.4 9.1 20.4 4.2 2.4 4.1 .0 15.2 8.8 13.5
% of Total Buildings 1.9 13.6 5.3 9.7 1.3 3.8 25.7 12.8 2.9 11.4
% of Total Square Footage 1.5 15.8 12.2 3.8 3.3 4.7 2.5 7.9 1.8 13.4
Vest Region
Nuaber of Buildings 574 46 31 87 q u 151 112 18 a8
Tatal Square Footage 7,002 1 754 i 193 348 1,326 1,509 113 1,149
Aversge Squars Footage 13.2 (N ) 24.3 5.8 ] 14.4 8.8 14.3 5.4 18.9
% of Total Buildinga 589 1.8 5.4 .9 ] 4.2 6.3 19.5 2.8 11.8
¥ of Total Square Feotage 1.4 Q 2.9 4.2 2.5 4.8 ir.4 21.9 1.4 16.1

Yarshouse Other

179
2,760
15.9
4.5
5.1

28
834
41.7
3.0
1.2

58
881
17.8
4.1
5.5

87
Bid
7.4
5.8
38

22
a2
18.3
3.8
5.3

Yacant .

281
3,342
11.9
7.1
8.4

884
14.4
8.9
6.7

937
11.7
8.6
6.8

114
1,188
10.3
7.8
8.9

41
§71
13.9
7.1
1.8

Nots: Q = Data withheld sither because RSE was greatar than 583, or fewsr than 28 buildings were sampled.

Source: NBECS: Charactaristics of Coasercial Buildings 1983, US DOE/EIA, July 1985.
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FIGURE 7.1 Number and Sizes of U.S. Commercial Building Types
EXPLANATIONS OF BUILDING TYPES

The categories of building types used here are identical to those used by the
Energy Information Administration (EIA). In general, the EIA has classified
commercial buildings on the basis of the principal activity carried out within
the building. An activity's relative weight is determined according to amount
of floor space, described in square footage, devoted to that activity. Thus,
for example, a building which contains both a cafeteria and some offices will
be classified as a Food Sales and Service Building if more of the building's
square footage is devoted to the cafeteria, or as an Office Building if more
of its square footage is devoted to the offices.

BUILDING TYPES

Assembly buildings are used for gatherings of 50 or more people for social,
recreational, and religious activities (e.g., churches, bowling alleys, clubs).

Education buildings are those used for academic or technical instruction.

Food Sales and Service buildings include retail food sales operations (e.g.,
supermarkets) and food service buildings (e.g., cafeterias, restaurants).

Health Care buildings house diagnostic and treatment facilities for both in-
patient and out-patient care for both the mentally and physically i1l. Facili-
ties for overnight care are included in this category.

Lodging buildings offer multiple accommodations to long and short-term resi-
dents. This category includes boarding houses, nursing homes, and dormitories
as well as hotels and motels. It does not include multi-family apartment
buildings, however.

Mercantile Sales and Personal Services buildings house wholesale and retail
sales operations for goods and services other than food. Included are shopping
malls, individual retail stores, laundries, post offices, and service stations,
among others.

Office buildings contain professional, administrative, and/or other office
space.

Residential buildings must have some commercial activity as well in order to
be included here. A building is classified as residential only if more square
footage is devoted to residential use than to any single commercial use.

Warehouse and Storage buildings are used to store goods, merchandise, raw
materials and/or manufactured products.

Vacant buildings are those which have the predominant (but not necessarily
entire) proportion of their floor space unused at the time of the EIA survey.

Other buildings constitute a residual category. Included here are such things
as crematoria, parking garages, police stations, and reformatories.
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Remarks:

L,

In 1983 there were a total of 3,948,000 commercial buildings with a total
floor space of 52.3 bhillion square feet. By comparison there were 57.7
million single family homes, 29.9 million multi-family buildings, and 4.0
million mobile homes in the U.S.

Mercantile and Services Buildings were the single most common type of com-
mercial building, comprising 27% of all commercial buildings. They also
had the single largest percentage of total commercial floor space, 20%,
although this is considerably lower than their percentage for the number
of buildings. Retail and Service Building rank next to last in average
square feet per building (9,700 ave. sq. ft.).

Office Buildings were the second most common type of commercial building
(15%). They also comprised the second largest share of commercial floor
space (16%), giving them an average of 14,700 square feet per building.

Seven percent of the buildings, representing 6% of total commercial sector
floor space was categorized as vacant.

Over half of all commercial buildings fall into the smallest square footage
category -- less than 5,000 square feet. Distribution is fairly standard
over most of the building types. The largest buildings -- those over
100,000 square feet -- tend to be Education, Health Care, Mercantile and
Services, Office, and Warehouse Buildings.
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TABLE 7.2 Commercial Building Types by Period of Construction

(Thousands of Buildings, Millions of Total Square Feet,

and Thousands of Average Square Feet)

All Educat- Food Sales Health Wercantile Resi-

Period of Construction Buildings Assesbly ticnal A Service Care Lodging & Sarvices Office dential Warshouse Other Yacant
Tatal Musber of Buildings 3,948 457 177 388 81 188 1,071 575 228 425 179 281
Nusber of Buildings

1988 or Before 288 51 | 24 | qQ n 35 54 1 | q 22

1981 to 1929 38 -] 11 43 q q 95 41 45 41 1 31

1921 to 1948 728 a9 24 1] 8 16 194 17 L B 28 78

1948 to 1968 948 12 58 1] 19 36 i 97 3 98 4 bl

1981 to 1978 721 87 45 78 10 7 187 121 '] a1 3 38

1971 to 1973 m 19 ] 23 Q 12 52 L] q 22 '] q

1974 o 1979 538 11} 2 ™ 12 7 139 1M ] 85 35 22

1968 to 1983 148 14 1 12 3 3 a 28 q 18 8 14
Percant of Building Type

1988 or Before 7.3 11.2 ] 5.3 q q 8.5 5.1 22.9 4.7 1 1.4

1941 to 1920 9.8 14.4 8.2 11.3 Q ] 8.9 7.1 19.1 9.8 ') 1.9

1921 ta 1946 18.4 15.1 13.8 14.6 13.1 14.2 18.1 18.8 0.2 18.3 5.8 7.1

1948 to 1984 4.8 22.3 L ] . N 1.1 3.9 0 18.9 15.1 3.1 2.3 249

1981 to 1970 18.3 19.9 26.4 i N ] 18.4 5.5 17.5 2.9 q 19.1 19.8 13.5

1971 teo 1973 5.3 4.2 a4 4.1 q 11.3 9 7.8 q 5.2 ] q

1974 to 1979 13.4 0.9 11.3 15.4 19.7 a.8 13.8 17.4 ] 15.3 19.8 7.8

1580 to 1943 3.5 3.1 5.8 3.2 4.9 2.8 2.4 4.9 q 4.2 8.9 5.9
Tatal Square Footage 52,326 5,483 4,844 2,851 2,217 2,241 10,427 8,454 2,454 8,791 2,788 3,342
Square Footage

1988 or Bafore 2,948 73 ] 129 g q 488 429 889 15 Q 283

1961 to 1929 5,453 791 436 249 ] q 882 716 517 915 q 394
1921 to 1945 8,839 799 1,084 288 215 523 1,348 1,388 721 1,896 388 875
1948 to 1944 9,612 1,142 1,823 ass 751 n 2,128 988 278 1,348 258 458
1981 to 1979 9,947 898 1,494 ki ] 348 847 1,9 1M q 1,488 472 358
1971 to 1972 3,442 31s 357 183 ] 255 T8 825 q 83 1 q
1974 to 1979 5,818 564 874 are 585 213 1,486 1,378 q ™ 228 1
1988 Lo 1983 5,876 q 274 171 138 154 q 1,18 q 652 889 588
Percent of Square Footage
1988 or Before 6.8 5.8 Q 8.3 1 ] AT 5.1 24.8 4.8 q 7.9
1961 to 19290 10.4 14.4 7.2 12.1 1 ] a5 4.5 1.1 13.5 ] 1.2
1921 to 1946 18.5 14.8 17.9 5.9 9.4 2.3 12.9 16.4 0.4 18.1 14.1 8.2
1948 to 1568 18.4 . N ] 6.9 17.9 s 13.4 2.3 11.4 11.3 19.8 9.3 13.7
1981 to 1978 19.9 18.3 4.7 19.4 15.2 2.9 19.0 1.9 Q 2.7 17.1 1.8
1971 to 1973 5.8 5.8 5.9 7.9 '] 11.4 7.1 T.4 1 5.3 ] i
1974 o 1979 12.8 11.% 11.2 1.3 22.2 9.5 14.2 18.2 q 11.7 8.3 8.4
1580 to 1343 8.8 [} 4.5 5.3 5.7 5.9 Q1 14.1 1 a.1 5.9 8.9
Average Squars Footage
1988 or Bafore 9.2 7.3 Q 5.4 1 ] 5.9 12.3 11.3 16.8 | 2.0
1941 to 1929 14.1 12.9 3.5 5.8 | 1 9.3 17.4 11.5 2.3 ] 12.7
1921 to 1945 11.9 11.8 45.2 3.7 26.9 349 69 130 18.4 13.7 13.9 11.5
1948 to 1964 9.2 11.2 n.. 4.7 30.5 8.8 6.8 5.8 7.3 133 8.5 55
1961 t¢ 1978 13.8 18.3 33.2 5.1 LT ] bW | 0.8 14.7 q 17.4 139 9.5
1971 to 1973 18.5 18.7 59.5 7.1 '] 21.3 14.2 13.9 ] 18.6 ] %
1974 to 1979 12.5 13.1 1.7 5.4 42.1 8.4 19.7 13.7 1 12.3 8.5 12.8
1988 4o 1083 i85 '} 7.4 14.3 43.3 §1.3 Q 42.5 q w7 43.1 iF.4
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TABLE 7.3 Commercial Building Types by Square Footage Category, 1983
(Thousands of Buildings, Millions of Total Square Feet, and
Thousands of Average Square Feet)

All Educa- Food Ssles Health Marcantile Resi-
Building Categories Buildings Aasembly tional & Sarvics Care  Lodging & Servicas Office dantial Yarehouse Other Vacant

Total Nuaber of Buildings 3,948 457 177 388 81 188 1,071 675 238 425 178 281

Nusber of Buildings

5,080 or Lesa 2,248 289 45 287 a1 4 888 328 131 221 111 177
5,081 to 10,000 725 122 24 @ q 2 217 it ] 37 84 24 4
16,881 to 25,980 587 88 NS 35 ] 19 131 81 " i b1 2%
25, M1 to 54,008 222 27 7 ] q 4 kT bid 13 38 18 1%
50,1 to 180, 008 167 9 24 ] q 1 17 14 q 18 3 'l
100,004 to 204,004 ] 3 11 ] 3 2 [ ] q 7 3 3
Over 204,088 n :h 3 q 4 1 4 7 ] 2 2
Percent for Building Type
5,000 or Less 54.9 45.7  25.4 75.5 50.8 0.8 82.2 57.4 B5.5 52.9 2.0 8348
5,01 to 18,044 8.4 8.7 13.8 12.9 1 1.7 2.3 19.9 15.7 15.1 13.4 163
18,M1 to 25,068 14.4 8.8 188 9.2 q 17.% 12.2 14.1 2.3 17.8 44 182
25,01 to 58,600 5.8 5.9 209 1.8 q 13.2 2.8 4.7 5.5 8.5 5.4 &
56,081 to 180, 606 2.7 2.0 138 (R q 4.7 1.6 2.4 (] 4.2 it 3.2
160,444 to 200,888 1.3 8.7 8.2 Q 4.9 1.9 8.8 1.4 '] 1.8 1.7 1.1
Over 200,048 87 0.2 1t ] 6.8 09 0.4 1.2 q (B 1.1 07
Tatal Square Footage 52,325 5,483 6,044 2,851 2,21 2,241 18,427 B,454 2,454 8,791 2,788 3,342
Total Square Footage
5,008 or Less 4,908 485 113 L] e 9 1,433 749 325 448 176 388
5,001 Lo 15,0 5,248 1 182 13 ] 188 1,682 a3 265 448 188 34
18,081 to 25,088 8,912 1,398 584 588 ] ne 2,013 1,238 748 1,202 45 31 ]
26,M1 to 54,604 7,092 12 1,322 289 ] 455 1,886 978 432 1,203 358 528
54,1 to 180,884 7,188 821 1,819 179 ] 31 1,089 933 q 1,198 U 814
180,588 to 204,004 8,842 412 1,409 q 43 m M 1,088 [ 937 1 487
Over 206,006 11,767 PO R 1,328 853 q 2,81 [ 1,358 988 587
Percent of Square Footage
5,608 or Less 9.4 8.8 1.9 3.8 3.5 4.2 13.7 8.9 13.2 8.8 8.4 114
5, M1 o 10,808 8.8 16.4 3.8 18.7 ] 7.4 15.9 2.5 1.8 8.8 8.7 9.4
10,1 to 25 008 17.8 26.4 9.1 7.7 (] 13.8 19.3 14.8 3.5 17.7 W7 1223
25,801 to G4, 049 4.7 8.8 219 0.2 q 22.1 19.2 11.5 17.8 17.7 12.7  15.8
50,081 to 100,064 13.7 11.3 282 8.7 n 14.2 10.4 1.8 q 17.8 A 184
100,508 to 268,508 12.7 7.5 %8 '] 9.9 13.8 7.7 12.3 q 13.8 8.8 18
Over 208,984 22.6 R 132 1 58.3 2.7 q .. q 4.8 k.8 178
Avarage Squars Footage
5,008 or Leas 2.2 2.3 2.5 2.2 2.8 2.3 2.2 2.3 2.8 2.8 1.8 2.1
5,H1 to 16,804 1.2 7.4 1.8 7.4 q 7.2 7.2 7.4 7.2 T8 7.8 7.3
19, M1 to 25,088 16.7 18.2 178 18.2 | 16.3 15.4 16.3 15.8 16.4 18.2  14.1
25,01 to 50,04 .8 s 8.7 .8 Q 35.4 36.5 .1 33.2 33.4 3.8 311
H,MH1 W 1, 8 87.9 L B T 59.7 [ 8.8 B4.1 8.8 q 8.8 .3 82
108, 0 1o 200,088 132.8 137.3 117 q 144.3 161.5 122.3 136.8 q 133.9 1470 155.7
Over 204,088 485.4 q 2083 ] 332.4 553.9 q 281.8 q 339.9 4% 0 2035

Nota: § = data withheld either because RSE was greatar than 58%, or fewer than 26 buildings wers saspled.

Source: NBECS: Charactaristics of Commercial Buildinga 1983, US DOE/EIA, July 1985.
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TABLE 7.4 Fuel Usage and Conditioned Space in Commercial Building Types,
1983, (Thousands of Buildings)

All Educa- Food Sales Health Mercantile Resi-
Fuel Usage Buildings Assembly tional B} Service Care Lodging & Services (Office dential Warshouse Other Vacant
Total Nusber of Buildings 3,948 457 177 388 81 188 1,071 575 238 425 itg 281
Fusia Used Alone
or in Combination
Elsctricity 3,783 452 177 388 i 188 1,880 575 236 387 189 183
Katural Cas 2,314 n 118 23 37 a7 874 352 87 194 T3 183
Fusi 0il 833 97 a7 43 14 17 194 78 7] 58 2% 4
Progans 268 L 7 41 ] 12 75 16 Q 20 & ]
Purchased Stean L] ] q ] 10 3 9 q q [ 5
Other 245 26 8 L1 2 7 7 22 q 14 5 i
Percentage of Fuals Used
Electricity 95.8 98.9 106.9 190.0 9.7 180.8 9.9 0.8 9.6 91.1 944 5.1
Natural Gas 58.8 59.3 8s.4 81.8 80.7 83.2 82.9 81.2 79.2 8.8 8.8 187
Fuel Gil 8.8 21.2 0.9 11.3 3.1 16.9 18.1 13.2 25.4 11.8 14.5 ]
Propans 8.8 11.2 4.8 1.8 1 11.3 7.9 2.8 f 4.7 q q
Purchased Steas 1.6 1.8 4.5 ] qQ 9.4 5.3 1.8 ] q 34 1.8
Other 6.2 6.6 4.5 9.5 3.3 8.8 1.2 38 q 33 e 1.6
Hested Building Area
Mot Heatad 448 q 1 q NC ] a9 q ] 128 39 144
1% to 50% 517 23 ] » q 185 44 '} 148 kT 45
E1% to 9% Ba4 L] 22 7 ] 11 190 185 43 24 18 bl |
1995 2,427 are 149 251 49 .88 827 4147 186 127 90 72
Percentage Distribution
Hot Heated 1.1 1 q ] N ] 8.3 ] 4 29.8 n8 5.2
1% to 50% 13.1 5.8 q 18.3 [ ] 15.4 7.7 q 348 19.8 15.3
515 to 9% 14.3 18.7 12.4 . M ] 1 15.4 11.7 18.3 18.2 5.8 8.9 7.1
190% 81.5 a1.4 64.2 85.1 0.3 834 58.5 72.5 78.8 299 8.3 256
Conled Building Ares
Mot Cooled 1,384 181 47 ] q 28 412 &0 T2 195 81 187
15 to 54% 1,004 [} 45 74 bl ] 7 31 188 a4 188 38 52
51X La 99% 518 52 7 92 i 1 115 123 24 14 21 12
196% 1,129 183 58 148 25 51 232 %7 55 a 3 T ]
Parcentage Distribution
Mot Cooled L | 35.2 2.8 17.4 ] 2.4 3.5 8.7 35 45.9 453 585
1% tas 58% 26.4 17.7 26.4 19.6 32.8 8.8 0 18.4 35.8 43.5 2.2 188
51% to 99% 12.9 11.4 15.3 24.2 18.4 19.8 18.7 1.4 0.2 3.3 ii.7 4.3
166% 28.8 35.7 32.8 38.9 41.4 48.1 21.7 1.7 233 7.3 2.8 7
Note: NC = no cases in sample.

Q = data withheld either bacause RSE was greater than 58%, or fewer than 26 buildings were saspled.

Source: MNBECS: Characteristics of Commercial Buildings 1983, US DOE/ETA, July 1985.
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Mot Heated

1¥ to 50X Heated

100% Heated
51X to 99X Heated

FIGURE 7.4 Percentage of Heated Space in Heated Commercial Buildings

100X Cooled Not Cooled

51% toc 99X Cooled

1% to 50X Coaled

FIGURE 7.5 Percentage of Cooled Space in Cooled Commercial Buildings
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TABLE 7.5 U.S. Commercial Buildings:

Total Musber of Byildings

Parcentage of Buildings

Total Square Footage

Parcantage of Floor Space

Average Square Footage:

Period of Construction by Amount
of Floor Space, as of 1983 (Thousands of Buildings)

[
ANl 5,085 Ft. 5,M1 %o 10,001 to 25,1 o 5,1 108,901 to b

Period of Construction Buildings or Lass 19,088 Sq. FL. 25,808 Sq. Ft. 58,008 Sq. Ft. 100 088 Sq. Ft. 208 @202 Sq F:
All Buildings 3,948 2,248 728 587 222 197 5d
1968 or Befora 288 153 81 51 8 4 q
1901 to 1920 388 187 1] 85 29 14 5
1921 to 1945 728 413 13 188 48 14 9
1948 to 1968 948 aal 174 119 ] 19 8
1981 to 1978 121 Ly 128 a7 » 2 12
1971 ta 1973 m 183 43 iz 18 ] i
1974 o 1979 B3g LB 83 82 k' 13- ]
1988 to 1943 148 L] 22 a3 14 12 i
All Buildings 1H.9 58.9 18.4 14.4 5.6 2.7 1.3
1988 or Bafore 7.3 6.8 5.4 9.9 1.2 .7 q
1941 to 1928 9.8 8.1 11.7 11.5 13.1 131 19 8
1921 to 1945 18.4 18.4 8.1 8.7 21.8 13.1 188
1948 o 1908 4.8 2.7 u 19.4 12.8 17.8 15.9
1961 to 1970 18.3 19.1 17.4 16.3 17.8 21.5 M9
1971 to 1873 5.3 4.8 6.9 5.8 4.1 75 LW
1974 Lo 1879 13.4 139 11.4 14.5 13.8 12.1 129
1988 to 1983 1.5 2.2 s 5.4 8.3 11.2 8@
All Buildings 52,326 [N, ] 5,248 8,812 7,892 7,158 8,842
1984 or Before 2,948 406 440 787 530 281 1
1M1 o 1929 5,463 5l4 el 1,549 1,19 942 838
1921 to 1946 8,829 856 958 1,883 1,858 949 - 1,251
1648 o 1380 9,012 1,187 1,19 1,609 964 1,288 1,862
1961 to 1978 9,947 881 880 1,417 1,3 1,533 1,884
1871 to 1973 3,442 249 n i 854 558 §59
1974 to 1979 8,618 L] 836 1,298 1,029 B48 7
1948 to 1983 5,878 127 183 523 L] 784 538
All Buildings 4.3 9.2 9.0 7.0 14.7 13.7 12,7
1908 or Bafors 5.8 8.4 8.4 5.8 5.9 19 q
1941 to 1929 15.4 14.7 1.4 1.2 13.1 13.1 5.4
1921 to 1945 18.5 17.8 8.1 18.7 2.5 13.2 8.8
1948 Lo 1988 18.4 1.7 4.4 19.1 12.5 17.8 16 @
1981 ko 1974 19.9 18.3 8.4 15.9 17.8 21.4 25.1
1971 to 1973 6.6 5.2 5.1 5.8 5.5 7.8 B4
1974 to 1979 12.8 14.3 12.1 14.6 13.4 1.8 11.8
1988 to 1983 18.8 2.8 31 5.9 5.2 11.1 8.9
All Buildings 13.3 2.1 1.2 157 4.8 LY ) 132 8
1988 or Befors 8.2 2.7 712 5.4 3.1 ™3 1
1901 to 1928 14.1 2.7 T.1 16.1 34 8 87.3 127 2
1921 to 1945 11.9 1.1 7.3 15.7 M5 67.8 139 9
1948 to 15980 0.2 .9 7.4 16.4 344 88.8 132 3
1961 o 1970 12.8 2.1 5.4 8.3 5.2 88.7 138 7 -
1971 to 19723 18.5 2.4 T.4 15.5 3.3 89.5 139 8
1974 & 1979 12.5 2.2 Lt 15.8 34.3 856.2 128 8
1958 Lo 1543 .5 2.8 T.4 15.4 .2 88.2 147 5

Nota: 4 = Data withheld either because RSE was greater than 5%, or fewer than 28 buiidings

Source: NBECS:

Characteristics of Cosmercial Buildings 1983, US DOE/EIA, July 1985.
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(Thousands of Buildings, Millions of Square Feet)

by Region, 1983

TABLE 7.6 The Age and Area of Commercial Buildings in the U.S.,

Total
Nusber of Percent Parcent of Parcent of Percent of Percent of
Building Characteristics Buildings of Total MNortheast Region Widwest Region South Region Nest Region
Total Nuaber of Builidings 3,948 198.9 &78 7.9 1,211 6.7 1,493 37.8 574 4.5
Total Square Footage 52,325 186.8 11,818 22.2 18,969 8.7 17,849 2.8 7,802 14.5
Period of Construction
Nusber of Buildings
1904 or Bafore 288 7.3 182 15.2 118 9.1 " 33 7 4.7
1901 to 1928 388 9.4 93 13.9 158 13.8 160 8.7 7 6.4
1921 to 1946 728 18.4 188 23.9 226 18.8 227 16.2 114 15.9
1948 to 1968 948 4.0 131 19.8 275 22.7 398 28.5 144 25.1
1941 to 1978 71 12.3 9% 4.8 189 16.8 345 2.1 94 18.4
1971 to 1973 20 5.3 2 .9 1] 4.9 o (- ] 35 8.1
1974 to 1979 Lk 13.4 54 1.5 182 13.4 224 15.8 96 15.8
1988 Lo 1983 140 .5 14 2.1 13 2.7 84 4.3 n 5.1
Total Square Footage
1988 or Before 2,948 5.6 1,289 1.1 1,123 7.8 355 2.1 ' |
1981 to 1929 5,458 18,4 1,850 15.9 1,87% 11.7 1,173 8.9 550 7.2
1921 to 1945 8,639 18.5 2,398 2.5 2,796 17.4 2,2 3.9 1,225 18.1
1948 o 1988 9,812 10.4 2,883 17.9 3,128 19.5 3,258 19.1 1,143 15.9
1961 Lo 197¢ 9,847 19.6 1,798 16.6 3,84 18.% 3,504 1.1 1,512 19.3
1971 to 1973 3,442 6.8 851 5.8 963 5.9 1,298 7.8 542 7.1
1974 to 1979 6,816 12.8 72¢ 4.2 2,188 13.5 2,487 14.8 1,244 18.4
1988 to 1943 5,875 15.8 428 7.1l 972 8.1 2,886 15.8 ] q
Building Size
Nusber of Buildings
5,008 or Leas 2,248 4.9 e 45.7 488 588 955 848 299 52.1
5,M1 to 10,080 726 8.4 131 19.6 234 19.3 238 15.8 124 21.8
18,081 to 25,008 587 14.4 138 19.4 183 13.5 185 12.4 89 15.5
25,891 Lo 58,004 222 5.8 58 8.7 &8 5.8 1] 4.0 7 8.4
54,001 to 100, 068 i 2.7 7 49 31 2.4 32 2.1 17 i
180, M1 to 260 608 56 1.2 12 1.8 18 1.3 15 1.9 [ 1.8
Ovar 288 084 n .7 8 .9 11 | ) 9 [ N} 3 .5
Total Square Footage
5,008 or Less 4,988 9.4 784 4.7 1,528 9.5 1, 11.8 827 8.2
5,M1 to 10,600 5,248 9.0 939 8.1 1,885 4.5 1,886 9.9 937 12.2
19,881 to 25,0608 8,912 17.9 1,908 18.9 2,818 18.3 2,923 7.1 1,412 18.8
25,081 Lo 50 684 7,092 14.7 1,916 18.5 2,3 4.5 2,178 12.8 1,207 18.7
50,081 to 100, 009 7,188 13.7 1,754 16.1 2,148 13.4 2,199 12.9 1,088 14.8
1M, M1 o 200 884 8,842 12.7 1,608 13.8 2,132 13.3 2,989 12.1 843 11.1
Over 264,880 11,767 22.% 2,888 23 3,618 22.5 4,026 23.8 'l '

Mote: Q = Data withheld sither because RSE was greater than G8%, or fewer than 28 buildings were saspied.
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7.2 SPACE HEATING FUEL USAGE IN U.S. COMMERCIAL BUILDINGS

TABLE 7.7 Space Heating Fuel Usage in Commercial Buildings, 1983
(Thousands of Buildings)

Energy Source

Total Nusbar of
Nuamber of Buildings Natural Fuel
Building Catagories Buildings Providing Heat Electricity Gas (il Other

All Buildings 3,048 3,507 1,186 2,81 588 417

Year Conatructed

1988 or Baefore 288 268 41 177 78 ]
1M1 to 1929 ase 385 7 28 78 5
1921 to 1945 728 833 148 414 128 18
1948 to 1968 948 813 214 487 147 83
1981 to 1978 721 849 48 381 73 a8
1971 to 1973 i ] 199 a1 9% 2 ]
1974 to 1979 538 488 242 187 38 n
1980 to 1983 148 126 82 84 3 3
Square Footage Category
5,008 or Less 2,248 1,963 589 1,020 %7 218
5,081 to 16,080 725 ese 217 423 114 1
15, M1 te 25,000 587 541 187 22 " 13
25,H1 to 58,088 222 b 1 L1 131 1 11
50,041 to 189,000 i in Fy ] 1] 17 ]
186,001 to 200,000 58 a7 16 W uw 3
Cver 2800, 84040 2 8 8 16 8 8
Principal Activity
Vithin Building
Asseably 457 443 138 246 89 ]
Educational 177 177 52 12 E2 18
Food Sales/Service 388 w7 11 i 2 42 ]
Heaith Care 81 81 18 3 7 q
Lodging 188 152 54 43 13 8
Mercantile/Services 1,71 982 244 483 182 168
0ffice 575 588 231 » a5 11
Residential 236 236 ] 152 53 £,
Tarshouse 425 o) 184 173 45 13
Othar i 140 1 ] o 18 8
Vacant 81 138 4 87 ] 4
Census Region
Northesat a7 827 118 n 241 b ]
Hidwest 1,211 1,113 i k) 854 195 1M
South 1,493 1,279 [T 527 179 147
Vest - 574 489 183 81 41 9
Percent Heated -
Mot Heated 448 ¥ [ ] ] [} [ ]
1% to 58% 817 617 174 85 a8 b4
51% to 9% 584 584 189 328 93 17
104% 2,427 2,420 742 1,388 k1 E ] 89

Note: § = data withheld either because RSE was greater than 58%, or fewer than 2# buildings
were sampied.

Source: NBECS: Characteristics of Commercial Buildings 1983, US DOE/EIA, July 1985,
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TABLE 7.8 Space Heating Fuel Usage in Commercial Buildings, 1983
(Percentage Distributions)

Parcant of All Buildings Providing Heat

Parcant Parcent of

of All  Buildinga That Matural Fuel
Building Categorias  Buildings Provide Heat Electricity Gas  0il Othar
All Buildings 1N 83.8 in.5 §7.3 181 11.9
Year Constructed
198 or efore 7.3 93.1 15.2 86§ 28.4 q
191 to 1920 9.8 §1.5 bi 85.5 21.4 1.4
1921 to 1945 18.4 7.2 2.1 56.4 0.2 2.5
1948 to 1900 .9 856.9 8.3 §T.4 18.1 7.7
1981 to 1970 18.3 [ N ] 3.2 56.8 11.2 5.9
1871 to 1973 5.3 $6.2 .7 47.2 13.1 q
1974 to 1979 13.4 87.9 51.9 2.3 1.7 8.2
1988 to 1983 3.5 8.3 0.8 5i.2 2.4 2.4
Square Footage Catagory
5,084 or Less 58.9 B4.7 i 63.8 15.1 11.4
5,1 to 10,008 18.4 3.8 e 43,7 18.8 ']
10,1 to 26,004 14.4 95.4 s 59.6 18.3 2.4
25,001 to 68, 000 6.8 93.2 b 83.3 15.9 5.3
50,801 to 189,080 2.7 94.4 8.7 58.4 15.8 7.9
108,801 to 260, 600 1.3 4.0 .9 3.8 21,3 188
Over 208,008 07 96.8 8.8 53.8 21.4 21.4
Principal Activity
Within Building
Assenbly 11.8 9.9 1.2 65.3 9.1 8.8
Educational 4.6 194.8 N4 . T8 192 9.4
Food Sales/Servics 9.8 9.6 3.9 5.8 11.4 1
Heaith Care 1.6 1.9 2.5 54.1 11.6 q
Lodging 2.7 9.2 2.9 42.2 127 7.8
Marcantile/Servican 7.1 1.7 24.8 81.4 18.6 11.%
0ffice 14.0 9.4 .8 548 11.5 1.9
Residential - a8 n.6 %.9 4.7 22.8 |
Varehouse 19.8 78.4 .8 57.9 1b.1 4.3
Other 4.5 78.2 %.7 2.9 129 4.3
Yacant 7.1 8.4 32.4 LN 1 2.9
Cansus Ragion
Mertheast 7.4 93.8 18.5 66.6 M.4 4.5
Widwest 8.7 91.9 18.2 78.7 9.4 9.8
South 3T.3 85.7 471.2 41.2 148 11.6
Vest 14.5 86.2 7.4 57.5 8.4 1.4
Percent Heated
Not Heated 1.1 (B | i¥ (N [N ] (N ]
1% to 50% 13.1 1699 3.7 66.1 15.5 5.2
51% to 99% 14.3 164.9 .5 58.2 185 kN
140% 81.5 160.8 e §7.8 18.2 11.1

Note: § = data sithheld sither bacause RSE was greater than 58%, or fewer than 28 buildings
ware 3a0pied.

Source; NBECS: Characteristics of Comsercial Buiildings 1983, US DOE/EIA, July 1985,
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Remarks:

1.

Over half of all commercial buildings in the U.S. use natural gas for
space heating. Natural gas is most popular in the North Central region,
where 77% of all commercial buildings use it. It is least common in the
South, where only 41% of the commercial buildings use it. Natural gas
is more frequently used in older buildings, although the most recent
period (1980 - 1983) showed a marked increase in use.

Electricity is used as for space heating in 32% of the commercial buildings
in the U.S., making it the second most popular space heating fuel. It

is most popular in the South and West; least popular in the Northeast

and North Central Regions. The incidence of electricity increases with

the newness of the buildings, going from an incidence of only 15% for
buildings built before 1900 to 52% in the period of 1974 through 1979.
There has been a slight falling off in the incidence of electricity in

the most recent period.

Fuel oil is used as a space heating fuel in 16% of the U.S. commercial
buildings, making it the third most popular fuel. As in the residential
sector, fuel oil is most popular in the Northeast Region, where 38% of

the buildings use it. It is least popular in the North Central and Western
Regions, where 9% and 8% us it, respectively. Surprisingly, 14% of the
commercial buildings in the South use fuel o0il. Like natural gas, fuel

oil is more commonly used in older buildings. It's use declines precipi-
tously in more recently constructed buildings.

ol



7.3 HEATING SYSTEMS USED IN U.S. COMMERCIAL BUILDINGS

TABLE 7.9 Heating Systems Used In Commercial Buildings, 1983
(Thousands of Buildings)

Central Systess Only
or in Combination with
Self-Contained Units

Total Nusber of Salf-
Nuabar of Buildings Contained Furnace  Heat
Building Categaries  Byildings Providing Heat Unita Only Tetal or Boiler Puaps

ALl Buildings 3,948 3,508 583 2,904 2,190 189

Year Constructed

1988 or Bafore 288 288 22 U6 m ]
1991 to 1928 388 386 49 e 276 [}
1921 to 1945 728 833 118 512 418 [
1948 to 1540 948 813 159 848 499 28
1981 to 1870 721 849 181 543 k1)) 53
1971 to 1973 m 199 b1 178 112 q
1974 to 1979 530 488 L] 388 1 41
1988 to 1983 148 125 15 159 58 19
Square Footage Category
5,008 or Less 2,248 1,983 3as 1,504 1,188 189
5,001 to 10,000 128 (-1 94 581 449 36
19,881 to 25, 008 547 541 111 AT8 3sa 18
25,1 to 50,008 222 w7 24 183 142 9
58,M1 to 100 008 1w in 9 ) - 3
108, M1 o 200, 800 58 47 8 42 3 2
Over 200,580 ol 2 1 n 19 q
Principal Activity
Within Building
Asseably 457 443 7 485 334 24
Educationsi 177 17 2 153 131 7
Food Sales/Service 388 kL1 81 k! k] 214 |
Hamzith Care 81 &1 1 54 39 q
Lodging L] 12 29 73 51 [}
Mercantile/Services 1,971 982 232 739 {211 28
0ffice 576 1-1.] 54 512 368 45
Residential 238 235 2 213 187 q
Tarshouse 426 iyl 58 233 161 ]
Qther i 148 n 118 7% R
Yacant 81 138 28 it ) 1] g
Census Region
Northeast a78 827 85 588 486 ]
Midwest 1,211 1,113 197 1,82 893 15
South 1,493 1,219 312 966 547 119
VYest 574 489 38 388 286 sl
Parcent Heated
Wot Heated 444 - — = = )
1% o 58% 517 517 148 384 73 22
61% to 99% 584 584 78 484 385 a1
180% 2,427 2,428 kL 2,058 1,582 118

Note: Q = Data withheld sither because RSE was greatar than 58%, or fewer than 28 buildings wers sampled.

Source: NBECS: Characteristica of Cosmarcial Buildings 1983, US DOE/EIA, July 1985.
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TABLE 7.10 Heating Systems Used In Commercial Buildings, 1983
(Percentages for Number of Buildings)

Central Systess Only
or in Combination with
Self-Contained Units

Percent of Percent of Seif-
g Total Buildings That Contained Furnace Haat
Building Categories  Buildings Provide Heat Units Only  Total or Boiler Pusps

Al! Buildings a9 88.9 18.8 82.8 82.4 4.8

Yoar Constructed

1988 or Bafore 7.3 93.1 8.2 9.4 82.8 ]
1901 to 1920 2.8 91.8 13.8 88.2 1.5 ']
1921 to 1945 18.4 a7.2 8.3 88.9 85.7 [
1948 to 1980 4.9 85.9 19.8 7.7 61.4 3.2
1981 ta 1978 18.3 .0 16.8 8.7 58.7 8.2
1971 to 1973 5.3 95.2 12.1 884 59.3 ]
1974 to 1979 13.4 7.9 2. 8.6 47.9 L ]
1988 to 1542 35 89.3 2.0 87.2 4.8 15.2
Square Footage Catagory
5,080 or Laas 58.9 84.7 4.2 9.8 58.2 5.3
E,001 to 10,04 18.4 93.8 13.8 85.4 588 5.1
19,841 to 25,008 14.4 95.4 12.0 83.8 6a.e 33
25,801 te 50,008 5.8 93.2 11.6 8.4 88.8 4.3
50,801 to 100,004 2.7 4.4 8.9 .1 88.3 LN |
104,01 to 204 800 1.3 [ TH } 12.8 9.4 8.2 4.3
Over 248, 004 07 9.8 38 9.4 ar.9 Q
Principal Activity
¥ithin Building
Assenbly 11.8 9.9 t W ) 1.4 75.4 5.4
Educational 5 1M 12.4 8.4 T4 LN
Food Sales/Service 9.8 9.8 18.8 2.8 58.3 ]
Haslth Care 1.5 149 [} 8.5 83.9 q
Lodging .7 9.2 20.4 71.8 .4 [}
Mercantile/Servicas 7.1 9.7 3.8 76.3 B5.8 2.8
0ffice 4.8 9.4 a8 s 63.3 LN )
Residential N ] 9.8 9.8 9.8 79.8 ]
Tarshouse 5.8 78.4 2.1 7.9 53.8 '}
Other 4.6 .2 21.4 78.8 58.4 '}
Yacant .1 48 4 %6 an.1 B5.4 1q
Census Region
Northesst 17.9 93.8 .5 89.3 7.4 1.8
Midweat 3.7 91.9 9.8 .1 80.2 1.3
South 37.8 85.7 2.4 74.7 42.8 9.3
Test 14.5 85.2 2.8 ™.a 54.2 5.9
Fercent Heated
Mot Heated 11.1 - - - -- -
15 to 50% 13.1 1862 7’8 70.4 52.8 4.3
51% to 99% 14.3 1000 13.5 85.8 84.7 5.5
18€% 81.5 146 .4 14.2 84.7 84.8 4.8

Nota: § = Data withheld either because RSE was greater than 58%, or fewer than 28 buildings were samplad.

Source: NBECS: Characteristics of Cosmercial Buildings 1983, US DOE/EIA, July 1986.
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Remarks:

1.

"Self-Contained Heating Units" are units installed in either the building
or the roof and which generate and deliver heat only to a local zone
within the building. "Central Heating Systems" have a centrally located
heating plant, such as a furnace/boiler or an electric resistance unit,
which produces heated water or hot air fir distribution throughout the
heated portion of the building.

Heat pumps are considered separately from both self-contained units and
central systems. They may be used for heating either a local zone, like
the self-contained units, or the entire conditioned area of the building,
like the central systems. They may also be used to simultaneously heat
and cool different areas of the same building. The EIA reports that the
number of heat pumps estimated in their report is a conservative estimate
because counts were obtained from open-ended questions about heating and
heat distribution systems, such as heat pumps, which were not specifically
mentioned in the survey questionaire.
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7.4 HEAT DISTRIBUTION SYSTEMS USED IN U.S. COMMERCIAL BUILDINGS

TABLE 7.11 Heat Distribution Systems Used In U.S. Commercial Buildings, 1983
(Thousands of Buildings)

Baseboards
Radiators,
Total Nusbar of Convactors,
Nusber of Buildings hir Forced Hot Water or Heating

Building Categories Buildings Providing Heat Through Oucts Total Electric or Steam  Panels Other

All Buildings 3,948 3,588 1,858 538 298 285 59 481

Yesr Constructad

1988 or Bafore 288 288 120 52 bl | a3 q 9
1901 to 1928 388 355 185 47 23 26 9 22
1921 to 1945 728 833 239 83 45 47 i} 78
1948 to 1968 948 813 414 110 52 &4 13 L)
1981 to 1678 721 849 a8 118 ) 82 s 85
1971 to 1973 m 1% 131 k1] 25 q q 2
1974 to 1979 538 408 287 72 &7 17 4 45
1984 to 1963 148 126 " 17 9 L} 2 16

Square Footage Catagory

5,008 or Less 2,248 1,903 528 231 148 88 29 244
5,M1 to 18,00 726 san 384 124 s 5 ] 89
16, M1 to 25,408 547 541 319 95 52 5 13 53
26,081 to 60,008 222 207 128 a7 16 2 § 17
58,881 to 106,050 197 181 59 2 8 18 3 [
160,401 to 209,068 50 a7 27 12 4 8 3 7
Over 208,068 2 28 2n 8 3 7 2 3

Principal Activity
Fithin Building

Assesbly 457 4“3 287 8 5l 3 q It
Educations! in i a7 »n 18 a2 ] 13
Food Sales/Service s a7 19 ” i q q 11
Health Care &1 81 7 16 '} 14 1 q
Lodging 188 192 k! ] 25 14 12 ] 15
Wercantile/Servicea 1,0M1 982 484 sl [¥ i '] 128
0ffice §75 588 389 112 &8 51 18 56
Rasidential 23 235 88 46 19 25 q q
Yarshouse 425 oyl 154 58 32 23 q a7
Other 179 148 59 2 15 [} q 13
Yacant %1 138 n 15 8 7 | 13

Census Region
Mortheast 578 827 251 187 -1 188 13 53
Widweat 1,211 1,113 ar7 211 1] 127 28 84
Sauth 1,483 1,179 14 ] ] 72 18 15 216
Tast 574 489 288 T4 L1 ] ] q - ]

Fus! Used

For Heating
Electricity 1,186 1,186 598 253 222 44 18 151
Natural Gas 2,011 2,11 1,148 279 118 174 k] 198
Fuel 0il 558 568 298 122 45 82 18 44
Propane 181 181 58 q q ] L]
Purchased Steas 56 119 2 22 Q 21 [ 3
Other ire 178 49 i u q 43

Nota: Q = data withheld sither bacause RSE was greatsr than 58%, or fewer than 28 buiidings were saapled.

Source: MNBECS: Chsracteristics of Cossercial Buildings 1983, US DOE/EIA, July 198B.
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TABLE 7.12 Heat Distribution Systems Used In U.S. Commercial Buildings, 1983
(Percentages for Number of Buildings)

Bassboards
Radiators,
Percant Percent of Convectors,
of All  Buildings That Air Forced Hot Watar ar Heating

Building Categories Buildings Provide Heat Through Ducts Total Electric or Stess Paneis Other

All Buildings 186.9 88.9 53.9 15.3 8.3 7.8 1.7 11.4

Year Constructed

19# or Bafore 7.3 9.1 4.8 19.4 1.8 12.3 [} 9.8
1981 to 1920 9.8 91.5 485 13.2 8.5 7.4 2.5 8.2
1921 to 1946 18.4 7.2 a7.s 13.9 7.1 7.4 1.8 12.3
1948 to 1988 .1 86.9 68.9 13.5 8.4 7.9 2.2 11.8
1941 to 1978 14.3 L N 52.6 18.2 9.1 9.8 1.6 13.1
1971 to 1973 5.3 6.2 85.8 17.1 12.8 ] q 18.1
1974 Lo 1979 13.4 ar.9 81.8 16.5 12.2 .6 4.9 9.7
1988 to 1983 3.5 8.3 5.8 13.8 Tl 8.4 1.8 12.%

Square Footage Catagory
5,HM or Lass 5.9 8.7 .8 12.1 7.4 4.5 1.5 12.8
5, M1 to 10,000 18.4 3.3 BA.5 18.2 5.9 7.6 | 5.1
18,801 Lo 256 060 14.4 96.4 6%.4 17.8 9.4 4.3 2.4 v.8
25,H1 to 58 608 5.8 $3.2 58.0 2.7 T 13.5 2.4 4.2
0,01 Lo 108 008 2.7 844 534 22.4 1.9 15.8 i 7.9
1M, H1 to 200 000 1.3 G4.9 57.4 25.6 4.6 7.2 5.4 4.9
Ovar 200, 086 8.7 9.8 76.8 8.8 1.7 26.9 7l ! 18.7

Principal Activity

Within Building
Assmmb!y 11.8 9.9 248 2.1 11.5 T 1 11.1
Educational 4.5 1609 49.2 22.9 5.8 15.1 5.1 7.3
Food Sales/Service 8.8 8.8 54.2 1.1 4.2 '} q 15.9
Henlth Care 1.5 1M .7 4.8 ] 2. 1.8 ]
Lodging 2.7 4.2 0.4 24.5 13.7 11.8 | 4.7
Mercantile/Services 7.1 n.7 4T.3 8.2 4.5 3.2 q 13.¥
0ffice 4.5 9.4 88.7 19.8 11.7 9.9 1.4 9.7
Residential (N | . 8.8 19.1 4.1 18.8 q ]
Yarshouse 1.8 7.4 68.2 18.7 18.7 1.7 '] 15.7
Other 4.5 78.2 42.1 15.4 0.7 q '] 9.3
Yacant 12 4 52.2 11.8 44 5.1 ] 9.8

Census Region
Nartheast 17.9 9318 i m.s 11.4 17.2 2.1 8.5
Widwast E' 91.9 8.8 19.9 7.9 11.4 2.3 7.5
Sauth 7.8 86.7 52.4 8.7 5.8 1.3 1.2 8.8
[T 14.5 85.2 53.2 15.1 12.3 'l q 19.2

Fuel Used

Far Hesting
Electricity %1 1.9 E3.4 2.9 .1 ‘.0 1.4 14.8
Natural Cas 509 186.0 58.7 13.9 5.7 8.6 1.3 9.4
Fuel Qil 14.3 1049 51.2 21.8 8.8 14.5 2.8 7.8
Propane 4.1 1689 8.8 '] q q 1 24.2
Purchased Stean 1.4 1.9 47.3 TN ) ] 3.2 9.1 5.5
Other 4.3 1M b8 ] 14.7 12.4 q '] 26.3

Note: Q = data withheld sither becauses RSE was grester than G8%, or fewer than 20 buildings wers ssmpled.

Source; NBECS: Characteristics of Cosmerciai Buildinga 1983, US DOE/EIA, July 1985,
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Remarks:

L.

Heat distribution systems include only central, not self-contained heating
systems. The total number of buildings with some kind of heat distribution
system (2,856,000), therefore, does not equal the sum of all buildings
which provide heat (3,508,000).

Warm air heating ducts are used in over half of all commercial buildings
in the U.S. Duct-based distribution systems are most common in the North
Central Region; least in the Northeast. They are less common in the older
buildings, smaller commercial buildings, and in lodging buildings. They
are most common in the newest and largest buildings, and in office and
assembly buildings.
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7.5 COOLING FUELS AND SYSTEMS IN U.S. COMMERCIAL BUILDINGS

TABLE 7.13 Cooling Fuels and Systems for Commercial Buildings, 1983
(Thousands of Buildings)

Fueis Used For Cooling Cooling Eguipment
All
Nusber Buildings Cantral
of Al) Vith Matural Window Wall Air Heat

Building Categories Buildings Cooling Electricity Gas Units Units Conditioning Pusps

All Buildings 3,948 2,843 2,618 141 812 L] 1,748 189

Year Constructed

1984 or Bafore 288 176 188 q a7 29 1] ']
1901 to 1929 kL) 7 41 § 77 39 156 Q
1921 to 1946 728 433 413 28 228 .1} 224 q
1948 to 1988 948 599 584 k1 241 118 339 28
1961 Lo 1978 721 538 588 29 18 83 392 83
1871 to 1973 289 150 143 7 22 19 121 'l
1974 to 1979 538 394 anr 14 54 a“ 2% 41
1968 to 1983 144 113 184 ] 5 11 192 19
Square Footage Category
5,008 or Lass 2,248 1,345 1,282 T4 452 22 785 188
5,001 tao 15,080 726 521 we 27 148 I an 35
19,1 to 26,088 547 443 424 13 118 81 334 14
25, M1 to 54,000 222 178 188 12 68 28 128 )
50, M1 to 180,608 17 -] L} 7 28 9 i ] 3
18,081 o 208,086 58 4l » 2 12 T 35 2
Over 288,088 N 7 u 2 ] L3 2% q
Principal Activity
Yithin Building
Asssably 457 % 2.2 q L1} a1 227 24
Educational 177 130 123 7 82 19 82 T
Food Sales/Service 388 34 kLK) u &9 48 221 ']
Health Care a1 56 53 1 9 13 42 '}
Lodging 186 9 'n q E - 7 q
MarcantiiefServicas 1,671 859 848 26 227 164 an 2
0ffice §75 525 488 42 199 L] 428 45
Residential ] 183 154 '] g9 1] 82 ']
Yarshouss 425 38 ] 13 8% 39 152 1
Qther 179 9 9 ' k1) 12 84 'l
Yacant 281 94 89 q 7 n 57 ]
Census Region
Northesst a78 a4 417 .} 208 98 227 a
Widweat 1,81 L 786 5l 228 b 588 16
South 1,493 1,111 1,079 a2 ar 20 765 119
Test 574 84 284 a1 51 28 i L] by

Note: Q = data withheld because RSE was greater than 58%, or fawer than 28 buildings wers sampled.

Source: NBECS: Characteristics of Cossercial Buildings 1983, US DOE/EIA, July 1885,
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TABLE 7.14 Cooling Fuels and Systems in Commercial Buildings, 1983
(Percentages for Number of Buildings)

Percant of All Byildings Providing Cooaling

Percent Parcent of Cantral
of All  Buildings That Natural Window ¥all Air Heat
Byilding Categorias Buildings Provide Cooling Electricity Cas Units Units Conditioning Pusps

All Buildings 198.9 88.% 956.2 5.3 W7 154 88.1 8.4

Year Constructed

1966 or Bafors T.3 LN} 4.9 q 49.7 186 49.1 fi
1941 to 192 9.8 8.7 gr.8 Q 1.2 152 82.4 q
1921 to 1945 18.4 59.8 95.4 LN ] §2.2 15.2 EL.7 q
1948 to 1588 2.9 63.3 94.2 5.2 42 1.2 55.8 4.3
1981 to 1974 18.3 73.5 95.5 6.5 18.9 16.7 T4.8 ifd
1971 o 1972 5.3 7.8 96.3 4.7 4.7 127 88.7 q
1974 to 1979 13.4 74.3 95.7 4.8 1.7 112 83.5 10.4
1988 to 1983 6 8.7 92.4 7.1 44 97 .3 18.8
Squars Footage Category
5,004 or Lasa 58.9 59.8 95.3 5.6 3.8 1865 54.4 T4
5,01 to 10,884 18.4 n.e 95.8 5.2 8.4 4.8 1.2 4.7
18,081 to 25,006 14.4 78.1 %5.7 4.1 6.2 138 75.4 4.1
25, M1 Lo 58, 404 6.6 8.2 9.3 8.7 2.1 148 7.9 5.1
50,801 to 160,800 2.7 82.2 2.0 L1 ] 318 182 79.5 34
1H 081 o 206,088 1.3 82.0 96.1 4.9 03 171 85.4 4.9
Ovar 204, 606 47 93.1 8.9 7.4 2.2 148 92.8 q
Principal Activity
Yithin Building
Assesbly 1.8 64.8 96.3 | T 185 78.7 8.1
Educational 4.5 73.4 4.5 5.4 .8 148 8.1 5.4
Food Sales/Service 9.6 82.8 9.6 6.4 2.0 15 70.4 q
Health Care 1.6 9.2 9.4 1.8 8.4 238 75.4 g
Lodging .7 74.5 97.5 [} 8.8 3848 45.68 4
Warcantile/Sarvices  27.1 81.5 7.1 i U4 158 - 67.2 9
0ffice 14.8 91.3 3. LN ] 28 92 81.5 8.8
Reaidentini a4 89.1 .5 q 68.9 28.2 E ) e
Tarshouse 158 .1 - 8.3 s 174 8.1 q
Other 4.5 5.7 ne & M7 122 86.3 q
Yacant 7.1 1.5 9%.7 q 39.4 q [T ] q
Census Ragion
Northesst 17.9 8.3 93.9 5.9 8.4 221 §1.1 1.4
Hidwast .7 884 93.9 8.3 8.4 123 9.7 1.9
South 7.8 T4.4 97.1 2.9 29.4 18.2 88.9 .7
Tast 4.5 49.5 §3.4 s 8.8 9.9 72.5 18.2

Note: Q = data withhe!d because RSE was greater than 58%, or fewer than 20 buildings were sampled.
Source: NBECS: Characteristics of Commercial Buildings 1983, US DOE/EIA, July 1985,
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Remarks:

1.

Only air conditioning and heat pump technologies are included in Tables
7.13 and 7.14 and their associated figures, which portray cocling fuels

and equipment used in U.S. commercial buildings. Not included are cooling
technologies which solely make use of fans, blowers, or evaporative cooling
systems which are not connected to a refrigeration unit. Air conditioning
units not in working order at the time of the survey are included in the
data. .

Central air conditioning is the most common type of air conditioning
equipment in commercial buildings. It most frequently found in newer

and larger buildings and in buildings in regions other than the Northeast.
Window and wall units are mere frequently found in older and smaller
buildings and are much more common in the Northeast than elsewhere.

Heat pumps are most popular in the South and West and in newer buildings.
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7.6 ENERGY CONSERVATION IN U.S. COMMERCIAL BUILDINGS

TABLE 7.15 Energy Conservation In Commercial Buildings, 1983

(Thousands of Buildings)

Buildings Computerized Measures
Nuaber Providing Buildings Using Roof / Heating- Profeasicnal Taken in
of All Heating or  Insulation or Special Ceiling Tail Cooling Energy  Responsa
Building Categorieas Buildings Cooling Special Glass Glass Insulation Insulation Systes Audit to Audit
ALl Buildings 3,948 3,658 2,728 1,488 1,984 1,388 188 434 187
Year Constructed
1988 or Before 288 288 198 194 127 87 q 23 12
1901 to 1928 388 s 2168 124 135 19 9 7 13
1921 to 1948 728 839 441 198 04 178 is 73 36
1948 1o 1988 948 833 573 84 423 72 23 L] 45
1981 to 1978 721 454 548 22 kL1 282 19 % EL]
1971 to 1973 mwm m 171 92 129 L] 9 3 15
1974 o 1979 [0 473 458 a1 312 287 22 .13 19
1988 to 1983 149 128 138 184 198 188 12 22 |
Square Footage Category
5,088 or Less 2,248 1,948 1,458 a9 1,029 752 n 151 52
5,1 to 15,04 725 &84 546 27 364 203 q L] 43
10, M1 to 25,08 587 544 471 259 n7 219 2 76 8
26,M1 to 50,008 222 11 183 112 118 7 15 58 7
50,01 to 104,004 17 in 7] 54 82 35 13 26 12
14, M1 o 2 N 58 47 7 Hd 27 15 18 18 L]
Over 200 408 =% 28 25 vl ] 19 12 7 1 5
Principal Activity
¥ithin Building
Assembly 467 444 359 238 48 182 12 b2 24
Educational 1 i 138 84 98 58 17 49 4
Food Sales/Service kL ars 280 168 188 153 13 44 15
Haalth Care 51 L} 113 32 L} 34 3 18 q
Lodging 188 14 mn 3 81 43 L} kL] 11
Mercantiie/Services 1,071 1,018 1.1 au 479 298 15 1] 38
Office 576 587 488 by kkE] 274 26 88 %
Residentiai 238 236 171 188 111 a9 q 28 [}
Varshouss 426 318 223 o 153 112 2 i 14
Other i 13 118 51 73 83 4 19 |
Yacant 1 137 182 74 118 L1 i 8 3
Census Region
Northeast 878 828 LLM 253 3 233 rL] a1 45
Widweat 1,211 1,118 a7 511 L) 452 ] 128 54
South 1,482 1,17 1,M1 488 712 478 7 154 58
Test 574 498 396 243 282 293 12 78 k!
Fual Used
For Haating
Electricity 1,108 1,198 B73 522 842 517 » NA NA
Naturs| Gas 2,01 2,1 1,483 as4 987 718 58 NA NA
Fusl 0il 588 588 288 191 278 168 12 NA NA
Propane 181 169 112 42 79 89 ] NA NA
Purchased Steas 11 113 41 18 36 12 9 NA NA
Other 170 188 192 L] 85 &7 2 KA NA

Note: Q = data withhald either becauss RSE was greatar than 58%, or fewar than 28 buildings were sampled.

NA = Information was not available.

Source: NBECS: Charactaristics of Commercial Buildings 1983, US DOE/EIA, July 1985.
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TABLE 7.16 Energy Conservation In Commercial Buildings, 1983
(Percentages for Number of Buildings)

Percant of
Buildings Computerized Weasures
Percent That Provide Buiidings Uaing Roof / Haating- Professions| Taken in
of All Heating or Insulstion or Specizl Caiting Vall Conling Enargy Response
Building Catagories Buildings Cooling  Specinl Glass  Glass Insulation Insulation  Syates Audit ta Audit
All Buildings 166.0 .1 78.7 41.8 63.5 n 18 12.2 43.1
Year Constructed
1984 or Before 1.3 9.1 T8.1 8.8 47.4 25 ] 8.8 52.2
1581 to 1928 9.8 92.8 LN 34.4 7.5 7.8 2.5 9.3 48.¢
1921 to 1946 13.4 8s. 4 9.0 a7 8.9 7.k 1.8 11.4 a7 8
1948 to 1968 4.9 881 68.8 a7 50.8 2.7 2.8 0.8 54.2
1961 to 1978 18.1 .7 83.8 4.8 59.3 8.1 2.9 14.4 7.2
1971 to 1973 5.3 98.2 85.1 45.8 69.7 iT.a 4.5 18.9 0.5
1974 to 1979 13.4 9.2 96.1 86.2 8.4 684 4.7 13.7 n.2
1988 o 1583 35 9.4 s 1.3 82.8 82.8 v.4 17.2 8.4
Square Footage Category
5,048 or Leas 58.9 8.3 .7 36.5 53.9 8.8 1.8 7.8 344
5, M1 to 10,008 18.4 .3 9.7 47.8 E1.8 85 & 14.0 4.8
18, M1 o 25,080 4.4 95.9 .4 4T 8 54.8 40.3 3.7 13.8 58.7
25,01 to 50,004 5.8 9.0 7.3 53.1 5.8 n?2 1.1 27.5 8.8
50,081 ta 108 008 2.7 4.4 83.2 8.5 41.4 u.7 12.9 24.8 4.8
1M, M1 to 2H,. 1S 1.3 9.8 74.7 57.4 57.4 .9 21.3 33 5§.48
Over 204,04 67 o8.8 89.3 1.4 a7.9 42.% 250 9.3 45.5
Principal Activity
Yithin Building
Asseably 11.8 97.2 LT 5.2 55.4 85 2.7 11.7 48.2
Educational 4.5 e 70.8 471.5 6.4 2. 9.8 m7 9.1
Food Sales/Service 9.8 .7 .7 4.0 49.6 4.8 15 11.7 3401
Health Care 1.6 149 9.2 52.5 75.4 §6.7 4.9 N6 |
Lodging 2.7 9.1 T4 .8 58.7 4.3 1.7 2.1 458
Mercantile/Services 7.1 4.3 86.8 8.7 7.4 0.7 1.5 8.4 42.4
0ffice 14.8 .8 8.1 52.7 5a.7 48.3 4.4 15.5 4.3
Residential 8.8 " 72.8 5.8 47.2 e qQ 4.5 'l
Tarshouse 9.8 72.9 7.9 28 5.4 4.1 .8 8.7 8.7
Gther 45 mi 9.7 37 62.9 45.7 2.9 13.8 [
Yacant 7.1 4.8 118.2 54.0 88.1 &5.40 2.2 4.4 56.9
Census Region
Northeast 17.4 9.7 73.9 .3 9.4 iv.1 e 12.9 55.8
Widwast 8.7 92.1 7.8 45.8 53.9 “.5 3.2 e 45.4
South v.s 8a.2 75.8 84 5.1 .3 2.1 11.7 .7
Teast 4.6 8.4 79.8 9.9 54.9 5.9 s 16.7 B5
Fue! Used
For Hesting
Electricity 2.0 9.6 79.4 AT 6 58.4 LT 356 HA NA
Naturs| Gas 8.9 106 .4 72.3 42.1 9.1 5.7 2.9 NA NA
Fusl Til 14.3 1009 &4.8 n7 9.1 N3 2.1 NA NA
Propane 4.1 9.4 .9 8.3 9.4 3.1 '] NA NA
Purchased Steaa 1.4 1e6.9 74.5 27 83.8 2.8 18.4 NA NA
Qther 4.3 96.8 8.7 2.8 508.8 09 1.2 NA NA

Note: i = data withheld sither becauss RSE was greatar than 58%, or fewer than 28 buiidings wers sampied.
NA = Information was not availasble.

Source: NBECS: Characteristics of Coamercial Buildings 1983, US DOE/EIA, July 1985,
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CHAPTER EIGHT: ENERGY CONSUMPTION, PRICES, AND EXPENDITURES OF THE
COMMERCTAL BUILDINGS SECTOR

This chapter provides information on energy consumption by the buildings com-
ponent of the U.S. commercial end-use sector. The commercial buildings need
to be distinguished from the commercial sector as a whole, which includes

such nonbuilding energy consumers as streetlights, bridges, and construction
sites. The information in this chapter comes from the State Energy Data
Report, the Monthly Energy Review, the Nonresidential Buildings Energy
Consumption Survey: 1983, Consumption and Expenditures, Part 2, and the Annual
Energy Review, all of which are Energy Information Administration publications.

This chapter is comprised of the following sections:

Section Page
Number Section Title Number
8.1 Historical Energy Consumption by the U.S.

Commercial Buildings Sector, 1960 - 1985,

by Fuel Type 8.2
8.2 Commercial Building Sector End Use Energy

Consumption During 1983, by Region and Fuel Type 8.4
8.3 Regional Comparisons of Total and Average Energy

Consumption by the Commercial Buildings Sector 8.5
8.4 Commercial Buildings Sector Energy Consumption

During 1983 by Building Type 8.6
8.5 End Use Energy Consumption of the Commercial

Buildings Sector by Building and Fuel Type 8.9
8.6 Commercial Building Sector Energy Consumption

During 1983 by Region and Building Age 8.10
8.7 Federal Agency Energy Consumption, 1976 - 1986,

by Agency and Fuel Type 8.13
8.8 Commercial Sector Energy Prices, 1970 through 1984 8.15
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8.1 HISTORICAL ENERGY CONSUMPTION BY THE U.S. COMMERCIAL BUILDINGS SECTOR,
1960 - 1985, BY FUEL TYPE

TABLE 8.1 Historical Energy Consumption by the Commercial Buildings Sector,
by Fuel Type, 1960 - 1985
(Trillion BTUs)

Total End-Use Electrical Primary

Energy Energy Energy

Year Coal Gas Petroleu Electricity Consunaad Losses Consunsed
1968 B72.1 1,855.9 1,227.6 542.7 3,398.3 1,851.1 4,749.4
1981 521.9 1,114.5 1,247.6 570.7 3,453.8 1,391.7 4,845.5
19862 515.8 1,248.9 1,279.7 819.8 3,883.8 1,498.0 5,153.8
1983 438.8 1,381.8 1,262.2 886.8 3,889.5 1,843.1 5,332.5
1964 374 .9 1,412.8 1,248.9 738.9 3, m.s 1,758.7 5,530.8
1985 356.5 1,483.3 1,388.5 789.1 4,015.3 1,885.1 5,968.4
1968 359.4 1,888.7 1,435.7 859.9 4,322.9 2,082.8 6,385.8
1987 agr.8 2,814.7 1,483.1 928.8 4,731.4 2,214.1 8,945.5
1988 275.8 2,134.3 1,618.1 1,815.5 4,935.7 2,424.9 7,360.7
1969 260.3 2,315.8 1,519.8 1,189.8 5,205.7 2,852.8 7,858.5
1978 217.1 2,454.8 1,651.1 1,203.2 5,428.1 2,918.9 8,344.1
1971 283.8 2,588.9 1,509.8 1,290.1 5,672.4 3,121.4 8,893.7
1972 158.8 2,674.1 1,538.9 1,489.4 5,7718.2 3,387.9 9,158.1
1973 145.1 2,0608.9 1,565.5 1,518.8 5,882.3 3,839.8 9,531.9
1974 151.7 2,614.2 1,422.7 1,582.1 5,899.8 3,685.8 9,356.5
1975 123.4 2,558.2 1,389.7 1,597.7 5,587.8 3,855.8 9,442.8
1978 120.4 2,718.8 1,480.9 1,877.8 §,975.7 4,841.8 19,017.3
1977 121.8 2,648.9 1,518.9 1,753.9 5,933.6 4,235.9 19,189.3
1978 129.2 2,842.1 1,449.8 1,814.3 8,035.6 4,440.2 18,475.8
1979 114.9 2,834.9 1,334.1 1,853.8 6,136.8 4,478.3 14,813.1
1988 87.3 2,685.7 1,287.5 1,908.5 5,947.8 4,837.3 16,584.3
1961 98.8 2,577.5 1,896.2 2,833.1 5,739.8 4,845.3 18,844.9
1982  113.8 2,870.8 1,008 .4 2,677.2 5,878.1 4,984.9 16,855.9
1983  115.9 2,504.8 1,138.4 2,118.2 5,877.9 5,865.7 18,943.8
1984 128.7 2,583.9 1,158.7 2,240.8 8,122.2 5,217.9 11,349.1
1985 189.1 2,588.1 1,035.8 2,355.4 6,008.2 B,573.4 11,581.8

Source: State Energy Data Report, U.5. DOE/EIA, April, 1987.
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8.2 COMMERCIAL BUILDING SECTOR END USE ENERGY CONSUMPTION DURING 1983, BY
REGION AND FUEL TYPE

TABLE 8.2 Commercial Building Sector End Use Energy Consumption by Region
and Fuel Type, 1983
(Quadrillion BTUs)

All .

Regions Fusls Qas Electricity Fual Dil Propane Stean
Total U.5. 5.158 2.227 2.237 8.354 #.838 #.294
Northeast #.954 8.314 8.345 8.208 q #.086
Widwest 1.922 1.044 9.897 8.8308 8.008 0.144
South 1.583 8.558 8.849 8.197 g.0823 §.034
West 8.718 6.319 8.348 | | 8.831

Source: NBECS: Commercial Buildings Consumption and Expenditures 1983,
DOE/EIA, Septeaber 1588.
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8.3 REGIONAL COMPARISONS OF TOTAL AND AVERAGE ENERGY CONSUMPTION BY THE

COMMERCIAL BUILDINGS SECTOR

TABLE 8.3 Total and Average Energy Consumption by the Commercial
Buildings Sector During 1983, by Region

by Region
8.5

Number of Total Sq. Ft. per  Total Consumption Consumption
Buildings Sq. Ft. Building  Consumption per Building per Square Foot
Region (Thousands) (Millions) (Thousands) (Quad Btu} (Million Btu) (Thousand Btu)
Total U.S. 3,774 51,289 13.8 5.158 1,364 108
Northeast 853 11,413 17.5 #.954 1,462 84
Midwest 1,157 15,718 13.8 1.922 1,882 122
South 1,415 18,883 11.8 1.583 1,104 94
West b49 7,487 13.8 8.718 1,293 95
Source: NBECS: Commercial Buildings Consumption and Expenditures 1983, DOE/EIA, September 1988
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8.4 COMMERCIAL BUILDINGS SECTOR ENERGY CONSUMPTION DURING 1983 BY BUILDING TYPE

TABLE 8.4 Commercial Buildings Sector Energy Consumption During 1983
by Building Type, U.S. Totals

Total Consumption Consumption
Consumption per Sq. Ft per Building
Building Type {Quad Btu) (Thous. Btu) (Mill. Btu)

Asseabiy 8.377 89 835
Education 8.484 88 2,737
Food Sales B.437 213 1,148
Health Care 8.485 284 7,688
Lodging #.385 183 3,429
Retail/Services #.838 81 795
0ffice 1.839 123 1,888
Residential 8.179 73 759
Varshouss 9.508 78 1,389
Other 8.278 161 1,855
Yacant 0.184 13 1,622

Source: NBECS: Commercial Building Consumption and
Expenditures, DOE/EIA, Septesber 1988.

TABLE 8.5 Commercial Building Energy Consumption by Building Type, 1983
Northeast Region

Total Consumption Consumption
Consuaption per Sq. Ft per Building
Building Type (Quad Btu) {Thous. Btu) (Mill. Btu)

Asseably 8.861 58 1,881
Education 2.168 73 3,638
Food Sales 8.087 178 1,148
Health Care 8.102 283 q
Lodging 8.853 128 3,963
Ratail/Services 8.143 n 783
0ffice #.180 182 1,855
Residential #.882 61 845
Warshouse 9.288 73 q
Other . §.853 84 2,17
Yacant #.826 51 768

Source: NBECS: Commercial Building Consusption and
Expenditures, DOE/EIA, September 1988.
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TABLE 8.6 Commercial Buildings Sector Energy Consumption by Building Type,
North Central Region, 1983

Total Consumption Consumption
Consumption per Sq. Ft per Building
Building Type {Quad Btu) (Thous. Btu) (Mill. Btu)

Asseably 8.173 98 1,168
Education 9.204 111 5,177
Food Sales 8.195 270 1,821
Health Care B.174 172 8,389
Lodging 8.289 132 7,209
Retail/Services * 8.307 98 885
Office 8.328 150 1,858
Residential B.871 100 911
Warshouse 8,219 181 1,789
Other 8.109 128 2,345
Yacant 8.283 92 1,271

Source: NBECS: Commercial Building Consumption and
Expenditures, DOE/EIA, September 1988.

TABLE 8.7 Commercial Building Energy Consumption by Building Type, 1983,
Southern Region

Total Consumption Consumption
Consumption per Sq. Ft per Building
Building Type {Quad Btu) (Thous. Btu) (Mill. Btu)

Asseably 0.184 57 538
Education #.132 83 1,879
Food Sales #8.119 194 822
Health Care 5.137 241 6,891
Lodging #.151 188 2,848
Retail /Services §.262 89 897
0ffice #.388 128 1,920
Residential §8.817 ] a7a
Yarehouse #.152 87 988
Other 9.260 94 T44
Yacant 8,882 72 885

Source: NBECS: Commercial Building Consumption and
Expenditures, DOE/EIA, September 1988.
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TABLE 8.8 Commercial Buildings Sector Energy Consumption by Building Type,
Western Region, 1983

Total Consumption Consumption
Consuaption per Sq. Ft per Building
Building Type {Quad Btu) (Thous. Btu) (Mill. Btu)

Assemby 9.839 47 q
Education 8.848 83 1,523
Food Sales 8.858 178 9§81
Health Care §.052 289 |
Lodging §.872 208 q
Retail/Services 8.128 95 845
0ffice 9.188 104 1,489
Residential q q ']
Warshouse 2.858 49 887
Other | q |
Yacant §.832 69 1,335

Source: NBECS: Commercial Building Consumption and
Expenditures, DOE/EIA, Septesber 1388.
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FIGURE 8.5 Average Energy Consumption per Building, by Building Type, 1983
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8.5 END USE ENERGY CONSUMPTION OF THE COMMERCIAL BUILDINGS SECTOR BY BUILDING
AND FUEL TYPE

TABLE 8.9 End Use Energy Consumption of the Commercial Buildings Sector,
by Building and Fuel Type during 1983

All

Building Type Fuels Cas Electricity Fusl 0il Propane Stean
Asseably 8.377 8.197 8.121 #.825 q 9.926
Educational §.484 8.248 8.155 9.981 8.802 q
Food Sales §.437 @8.193 8.222 q @.808 ']
Health Care #.485 8.219 8.147 2.829 q 2.878
Lodging #.385 8.171 #.151 8.018 q @.822
Retail/Services #.838 5.337 9.434 8.845 8.087 q
Office 1.83¢9 8.371 §.521 ' q #.068
Residential g.17¢ #.895 8.842 #.835 | q
Yarshouse 9.588 #.248 8.208 6.0933 8.003 ]
Dther B8.278 9.878 §.151 2.914 q q
Yacant §.184 8.873 8.888 2.809 . q q

Source: NBECS: Commercial Building Consumption and Expenditures, DOE/EIA,
Septeaber 1988.
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FIGURE 8.6 End Use Consumption by Building and Fuel Type, 1983
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8.6 COMMERCIAL BUILDING SECTOR ENERGY CONSUMPTION DURING 1983 BY REGION AND
BUILDING AGE

TABLE 8.10 Commercial Buildings End Use Energy Consumption During 1983,
by Age of Building, U.S. Totals

Total Consumption Consumption
Consusption per Sq. Ft per Building
Year Constructed (Quad Btu) (Thous. Btu) (Mill. Btu)

1988 or before B.194 87 896
1981 to 1920 8.354 : 1] 958
1921 to 1945 8.848 182 1,235
1948 to 1960 8.938 99 1,883
19681 to 1970 1.899 111 1,578
1971 to 1973 8,386 187 1,789
1974 to 1979 §.881 131 1,887
1988 to 1983 B.491 87 3,839

Source: NBECS: Commercial Building Consusption and
Expenditures, DOE/EIA, September 19886.

TABLE 8.11 Commercial Building End Use Energy Consumption During 1983,
by Age of Buildings, Northeast Region

Total Consumption Consusption
Consumption per Sq. Ft per Building
Year Constructed (Quad Btu) (Thous. Btu) (Mill. Btu)

1908 or before 6.076 1) 753
1901 to 1929 #.898 53 1,037
1921 to 1945 #.188 81 1,194
1946 to 1968 8.187 81 1,312
1581 to 1970 #.208 117 2,387
1971 to 1973 8.874 115 2,889
1874 to 1979 8.0696 4 135 2,852
1988 to 1983 @.0658 86 3,588

Source: NBECS: Commercial Building Consumption and
Expenditures, DOE/EIA, Septeamber 1986.
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TABLE 8.12 Commercial Buildings End Use Energy Consumption During 1983,
by Age of Building, North Central Region

Total Consumption Consumption
Consumption per Sq. Ft per Building
Year Constrycted (Quad Btu) (Thous. Btu) {Mil}. Btu)

1988 or before 8.884 75 788
1981 to 1928 8.143 79 953
1921 to 1945 8.383 140 1,761
1948 to 1968 #.372 119 1,435
1981 to 1978 #.387 128 2,188
1871 to 1873 B.124 138 2,120
1974 to 1979 2.318 147 1,982
1988 to 1983 2.134 139 4,384

Source: NBECS: Commercial Building Consumption and
Expenditures, DOE/EIA, Septeaber 1985.

TABLE 8.13 Commercial Building End Use Energy Consumption During 1983,
by Age of Buildings, Southern Region

Total Consumption Consumption
Consumption per Sq. Ft per Building
Year Constructed (Quad Btu) (Thous. Btu) (Mill. Btu)

1908 or bafore 8.828 78 583
1901 to 1928 §.883 ] q
1921 to 1945 g8.173 aa az27
1948 to 1968 8.278 856 739
1981 to 1979 8.377 188 1,127
1971 to 1973 B.118 87 1,265
1974 to 1979 §.318 129 1,443
1980 to 1983 9.2¢08 79 3,342

Source: NBECS: Commercial Building Consusption and
Expenditures, DOE/EIA, September 1988.
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TABLE 8.14 Commercial Buildings End Use Energy Consumption During 1983,
by Age of Building, Western Region

Total Consumption Consumption
Consumption per Sq. Ft per Building
Year Constructed (Quad Btu) (Thous. Btu) (Will, Btu)

1968 or befare 1} '} '}

1501 to 1928 8.031 59 q
1921 to 1945 8.123 181 1,891
1948 to 1960 8.129 122 q
1981 to 1978 8.127 84 1,351
1871 to 1973 #.858 108 1,832
1974 to 1979 8.134 188 . 1,458
1988 to 1983 8.129 Q 3,524

Source: NBECS: Commercial Building Consumption and
Expenditures, DOE/EIA, September 1588.
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FIGURE 8.7 Average End Use Energy Consumption per Building During 1983,
by Building Age, U.S. Totals
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8.7 FEDERAL AGENCY ENERGY CONSUMPTION, 1976 TO 1986, BY AGENCY AND FUEL TYPE

TABLE 8.15 Federal

Government Energy Consumption by Agency and Fuel Type,

Fiscal Years 1976 through 1986
(Trillions of BTUs)

Fuel Source 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986e

Patroleus 1915.8 1941.8 1042.3 18127 1811.5 1885.8 1882.5 1980.7 1893.8 1983.1 18825
Wotor Gasoline 9.9 81.§ 50.8 58.8 68.1 52.9 52.9 Bl.4 51.0 50.3 8.7
Aviation Gaseline 11.58 8.8 8.2 4.7 4.9 4.8 38 2.8 1.9 1.9 1.7

Jot Fuel sig.0 819.2 801.1 818.8 838.7 853.3 872.7 873.3 893.7 708.1 T11.8
Distillate and Residential Fuel 329.7 348.5 332.4 3271.1 387.8 351.3 349.5 329.4 342.9 3.8 298.3
Liguified Petroleun Gases 4.8 4.1 3 3.7 4.8 3.7 3.8 LN 4.1 4.9 3.9
Electricity 473.5 479.7 479.2 479.8 482.2 491.5 6@1.8 515.2 538.1 £44 6 540.9
Natura! Gas 151.8 141.1 144.7 148.9 147.3 142.2 146.9 1r.7 167 .4 148.3 139.§
Conl 71.3 8.4 gs.0 85.1 835 85.1 6.6 82.4 85.3 84.3 838
Purchased Stesa 6.3 7.7 8.8 9.7 9.1 9.1 8.5 12.2 13.8 15.1 14.5
Total 1718.9 1738.5 1708.8 1718.2 17136 1773.7 1867.1 1798.4 1888.2 1853.2 1828.3

Note: @ = estimated.

Source: Annual Erergy Review 1988, U.S. DOE/EIA, May 1987.
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TABLE 8.16 Federal Agency Energy Consumption Fuel Type
Fiscal Years 1976 and 1986
(Trillions of BTUs)

Petroleun
Wotor Distillate and Natural Coal
Agency Gasoline Residual Fuels Qther Total Electricity Gas and Other  Total
1976
Dafanse 31.7 292.5 817.1 g41.2 287.5 118.5 47.8 1388.8 .
Energy 5.2 8.3 8.5 52.3 8.3 28.1 87.2
Postal Service 16.1 4.3 8.8 15.8 39.9 2.7 8.7 58.3
General Services Adsinistration 8.2 2.3 2.8 2.5 29.9 4.3 5.3 41.1
Vsterans Adainistration 8.8 5.7 8.8 6.4 15.7 12.7 513 38.5
Transportation 1.5 7.9 5.8 15.8 111 1.8 8.3 27 .4
NASA 8.4 1.4 1.2 3.9 17.7 is 8.9 251
Agriculture 5.8 1.8 8.4 8.5 a3 1.8 6.0 11.8
Interior g 2.8 8.7 8.9 5.2 1.8 8.1 13.1
Health & Human Services 8.8 2.9 8.1 3.8 4.0 1.7 8.1 9.5
Justice 2.1 2.8 8.1 2.9 2.9 1.9 8.4 7.1
Othars » 3.7 il 8.3 7.8 8.6 1.8 8.4 15.8
Total 69.9 329.7 826.3 1815.9 473.5 181.8 77.7 1718.9
1988e
Defanse 2.8 212.7 7687.8 1883.9 338.2 99.8 58.3 1498.3
Energy 1.4 3.4 8.7 5.5 59.5 8.4 287 92.8
Postal Service 9.5 3.6 8.2 13.2 32.8 4.5 1.8 51.5
General Services Administration 8.5 2.2 6.8 2.7 23.7 14.2 ) = | 41.8
Veterans Administration 8.1 6.1 6.8 6.8 27.3 2.8 3.2 34.1
Transportation 1.3 8.2 5.5 15.1 13.1 1.1 f.3 298
NASA 8.3 8.8 1.4 2.8 19.8 2.8 2.5 248
Agriculture a8 8.5 8.3 .7 5.8 1.3 8.8 16.8
Interior 2.1 1.4 1.1 4.5 4.3 8.8 8.3 9.9
Health & Human Services 8.3 2.8 8.1 3.8 8.3 1.3 8.1 187
Justice 1.7 8.4 8.1 2.3 3.3 2.8 8.4 79
Dthers » 2.8 1.8 8.4 4.3 18.9 2.8 8.5 17.3
Total 48.8 298.2 717.4 1882.8 549.1 148.8 76.4 1828 3

Note: e = Estimated -
+ Includes Dept. of Commerce, Panama Canal Commission, TVA, Dept. of Labor, National Science Foundation, Deot. of Treas

Source: Annual Energy Review, DOE/EIA, May 1987.



8.8 COMMERCIAL SECTOR ENERGY PRICES, 1970 THROUGH 1985

State Energy Price and Expenditure Report, 1985, US DOE/EIA, Dctober 1987.

TABLE 8.17 Fuel Prices for the Commercial Sector in Current Dollars,
1970 - 1985
(Current Dollars per Million BTU)
Natural Distillate LPG and Motor Residual Commercial
Year  Coal Gas Fuel Kerosene Ethane Gasoline  Fuel Electricity  Average
1978 B.45 8.78 1.18 8.77 1.24 2.86 8.45 6.18 1.97
1971 8.41 6.88 1.18 8.82 1.38 2.91 8.87 8.52 2.17
1972 8.45 9.88 1.17 6.81 1.38 2.98 8.7 8.78 2.35
1973 B.45 B.92 1.37 8.97 1.47 3.1 g.88 7.14 2.80
1974 4.86 1.85 2.28 2.17 2.88 4.33 1.92 §9.92 3.45
1976 1.31 1.32 2.43 2.32 2.68 4. 88 1.91 18.22 4.12
1978 1.08 1.82 2.85 2.687 2.93 4.81 1.98 18.98 4.48
1977 1.18 2.08 3.82 2.97 3.4 5.12 .7 12.17 5.21
1978 1.27 2.2 3.18 3.156 3.53 5.28 2.20 13.12 5.85
1879 1.28 2.89 4.51 4.581 3.9% 7.89 3.18 13.49 8.24
1988 1,56 3.32 8.45 8.46 6.15 .77 4.12 16.88 7.88
1981 1.72 3.9 7.97 7.48 5.95 18.96 5.12 18.44 9.55
1982 1.80 4.78 7.69 7.31 8.32 168.44 4.87 28.11 10.43
1983 1.78 5.44 8.8 6.88 8.82 9.38 4.51 28.57 11.83
1984 1.76 5.48 8.89 7.58 8.78 §.93 4.71 21.48 11.44
1985 1.74 5.33 §.13 8.80 @.56 9.03 4.19 21.89 11.89
Source: State Energy Price and Expenditure Report, 1978 - 1982, US DOE/EIA, April 1985.



TABLE 8.18 Fuel Prices for the Commercial Sector in 1985 Dollars
1970 - 1985
(1985 Dollars per Million BTU)

Natural Distillate LPG and Motor  Residual Commercial
Year Coal Gas Fusl Kerosene Ethane (Qasoline  Fuel Electricity Average

1978 1.19 1.98 2.92 2.84 3.8 7.59 1.19 18.19 5.23
1971 1.83 2.81 2.91 2.88 3.42 7.31 1.88 18.37 5.45
1972 1.28 2.08 2.81 1.94 3.28 8.95 1.78 18.21 5.83
1973 1.81 2.8 3N 2.18 3.3 7.81 1.94 16.88 5.88
1974 1.78 2.17 4.71 4.48 §.37 8.94 3.98 18.82 7.12
1975 2.48 2.48 4.57 4.38 4.89 8.78 3.59 19.22 1.75
1978 1.91 2.88 4.88 4.72 5.18 8.59 3.58 19.48 7.88
1977 1.92 3.31 5.80 4.92 5.78 8.48 3.78 20.18 8.83
1978 1.98 3.49 4.91 4.88 5.45 8.15 3.48 20.28 8.73
1979 1.79 3.82 8.40 8.82 5.88 18.88 448 19.14 8.85
1988 2.02 4.32 8.39 B.42 8.78 12.71 5.38 20.89 10.25
1981 2.84 4.84 9.45 8.a7 7.88 13.90 8.a7 21.87 11.33
1982 2.01 5.24 a.57 8.15 7.85 11.84 5.21 22.42 11.63
1983 1.82 5.84 7.17 7.38 7.32 9.98 4.84 22.97 11.84
1984 1.81 5.58 6.91 7.81 7.81 9.23 4.87 22.20 11.82
1985 1.74 5.33 §.13 8.8 8.55 9.83 4.19 21.89 11.89

Source: State Energy Price and Expenditure Report, 1970 - 1982, US DOE/EIA, April 1985.
State Energy Price and Expenditure Report, 1985, US DOE/EIA, October 1987.
Annual Energy Review, US DOE/EIA, May 1987.
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CHAPTER NINE: ADDITIQNAL BUILDINGS AND COMMUNITY SYSTEMS INFORMATION

Data is provided to BCS to facilitate R&D and program planning. The
data include BEAS (Buildings Energy Accounting System, maintained by Pacific
Northwest Laboratory) and BECA (Buildings Energy-Use Compilation and Analysis,
maintained by Lawrence Berkeley Laboratory).

BEAS is composed of three databases of information pertaining to energy
consumption in the buildings sector. The information is taken from U.S. DOE
Energy Information Administration, the U.S. Bureau of the Census, the National
Oceanic and Atmospheric Administration, and various trade associations and
national laboratories. The information is aggregated into four components
within BEAS:

1. the Core Dataset,

2. the Core Database,

3. the Auxiliary database, and

4, the Buildings and Community Systems Data Book.

The BECA database contains information on the actual performance and
cost effectiveness of buildings that have been designed or retrofitted to
conserve energy. BECA has over 2,200 computerized entries representing
thousands of occupied, energy-efficient buildings in the U.S. and abroad.

The following parts of this section provide some of the information
contained in BEAS and BECA. The final portion of this section contains a
description of the Qverview of Building Energy Use and Report of Analyses
prepared by Brookhaven National Laboratory. The Qverview of Building Energy
Use and Report of Analyses summarizes the overall trends in energy consumption
in the buildings sector and the ongoing analyses performed by Buildings and
Community Systems.

Section Number Section Title Page Number
9.1 Buildings Energy Accounting System 9.2
8.2 Buildings Energy-Use Compilation 8.15
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9.1 The Buildings Energy Accounting System (BEAS)

BEAS is composed of four components: the core database, the core dataset,
the auxiliary database, and the Buildings and Community Systems Data Book
(See Figure 9.1). The Buildings and Community Systems Data Book provides a
hard copy of the pertinent files contained in the computerized BEAS core
database and core dataset. The Buildings and Community Systems Data Book
also contains a copy of the BEAS auxiliary database.

The core database, the largest section of BEAS, provides a compilation
of all available data pertinent to energy consumption in the residential and
commercial sectors, including all the information in the Buildings and Community 1
Systems Data Book. This information consists of data on energy prices,

consumption, building characteristics, major fuel-consuming equipment, and
energy savings as a result of BCS projects. These datasets are designed to
be detailed and will contain, for example, regional disaggregation of data
and historical information that predates 1973.

The core dataset, designed to contain the most frequently referenced
data, is essentially a subset of some of the information found in the core
database. The core dataset gives only national statistics. Energy consumption
and prices by sector and by fuel type are part of the information included in
the core dataset. The core dataset is currently available on a disk for the
IBM PC using Symphony software and can be obtained by contacting:

George Amols

Battelle, Pacific Northwest Laboratories
2030 M St., NW

Washington, D.C. 20036

(202) 785-8400

The auxiliary database, a component of BEAS, describes pertinent databases
not already referenced in the other compoﬁents of BEAS. The databases
referenced in the BEAS auxiliary database tend to be large and highly
specialized. For this reason, BEAS provides only a description of and
directions for obtaining the actual data from the large and specialized
databases in the auxiliary database. The auxiliary database is reviewed in
the following paragraphs.
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Description of the Auxiliary Database

As depicted in Figure 9.1, the auxiliary database is organized by name
of the government agency, trade association or private company. The
organizations included in the current version of the auxiliary database include
the U.S. Bureau of the Census, the National Climatic Data Center, the Edison
Electric Institute, the American Gas Association, the Gas Appliance
Manufacturers Association, the Home Appliance Manufacturers Association, the
Building Owners and Managers Association, F.W. Dodge Division of McGraw-Hill,
and NAHB Research Foundation. Subsequent versions of the auxiliary database
will include extensive data from the Lawrence Berkeley Laboratory (noted as
BECA Data and LBL International Data on Figure 9.1) and other organizations
not yet identified.

For each of the databases presently listed, descriptions of the survey
and compiled results are provided. Analytical applications of the database
information are also noted. The information for obtaining the database infor-
mation is summarized in Table 9.1 of this report on the following page.

U.S. Bureau of the Census.

The scope of the U.S. census has broadened.considerab1y since 1790 when
the first census of the population was taken. Presently, the U.S. Bureau of
the Census compiles data on almost every aspect of American life. Statistics
from the Bureau's Annual Housing Survey and Characteristics of New Housing
are already provided in the BEAS. Other data from the U.S. Bureau of Census
may also be useful to researchers analyzing energy consumption and conservation

the residential and commercial sectors.
e Building Permits Survey

The number of building permits issued by local jurisdictions are surveyed
in order to gauge the type and amount of new building construction. From
this survey, statistics for both the residential and commercial buildings are
derived.

9.4



TABLE 9.1 Instructions for Obtaining Databases

Referred in BEAS Auxiliary Databases

Applicable Organization or Address
Name of Database Sector Government Agency  Phone Number
1. Building Permits Survey Residential U.5. Bureau of U.S. Department of
{data tape only) & Commercial the Census Commerce, Bureau of
the Census,
Washington, 0.C. 20233
(202) 763-2546
2. State, Regional, and Residential National Climatic National QOceanic and
Monthly and Seasonal & Commercial Data Center Atmospheric
Heating (and Cooling) Administration
Degree Days, Weighted National Climatic Data
by Population Center
{documents, data tape) Federal Building
Asheville, N.C. 28801
(704) 259-0682
3. Statistical Yearbook Residential Edison Electric Edison Electric
{document, data tape) & Commercial Institute Institute
1111 19th Street N.W.
Washington, 0.C. 20036
(202) 728-6400
4. Gas Facts Residential American Gas American Gas
{document) & Commercial Association Association
1515 Wilson Bivd.
Arlington, VA 22209
(703} 841-8400
5. Gas HouseHeating Survey Residential American Gas {See Above)
(document) Association
6. Commercial Gas Market Commercial American Gas (See Above)
Survey (document) Assaciation
7. Statistical Highlights Residential Gas Appliance Gas Appliance
(documents) & Commercial Manufacturers Manufacturers
Association Association
1901 N. Moore Street
Arlington, VA 22209
(703) 525-9565
8. Experience Exchange Commercial Building Owners Building Owners and
Report (document) Managers Managers Association
Assgciation 1250 Eye Street N.W.
Washington, 0.C. 20005
(202) 289-7000
8., F.W. Dodge Residential F.W. Dodge F.W. Dodge Division
(data tape only) & Commercial of HcGraE-Hil] of Mchaw-HiTl
29 Hartwell Avenue
Lexington, MA 02173
(617) 863-5100
10. Annual Builder Practices Residential NAHE Research NAHB Research

Survey (data tape of
diskette)

9.5
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e Description of the Survey

About 8,000 permit-issuing jurisdictions across the United States are
canvassed by the U.S. Bureau of the Census on a monthly and annual basis. The
data received from these jurisdictions includes information on the number of
buildings, the cost of construction and the number of demolitions. Buildings
are identified in terms of residential private housekeeping, nonprivate
housekeeping (e.g. motels), and private nonresidential construction.

The data is available on annual basis back to 1970. After 1972, the
data is available on a monthly basis.

e Analytical Applications of Database Information

The database on residential and nonresidential building construction
permits can be useful to researchers in a number of ways. First, the data
can be used to determine the trends in residential and commercial construction
on both a regional and national basis. Determination of the trends can be
useful in forecasting new construction and the buildings stock for the ultimate
purpose of calculating the amount of energy consumed in the residential and
commercial sectors.

This data can also be useful to compare with the results of other surveys
such as the Characteristics of New Housing generated by the Bureau of the
Census and residential and commercial sector data generated by F.W. Dodge.

The number of permits issued would be a leading indicator of the number of
completions of new housing recorded in the Characteristics of New Housing.

Natignal Climatic Data Center

The National Climatic Data Center in Asheville, NC. is responsible for
maintaining databases of information collected from weather bureaus across
the country. The National Climatic Data Center is part of the National QOceanic
and Atmospheric Administration,

Energy consumption in the residential and the commercial sectors is greatly
affected by climatic conditions. The information maintained by the National
Climatic Data Center can be useful in measuring the relationship between weather
and energy consumption in these sectors.
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e State, Regional and National Monthly and Seasonal Heating {(Cooling)
Degree Days, Weighted by Population

e QDescription of the Survey

Two similar databases are maintained by the Naticnal Climatic Center: one
for heating degree days, and the other for ccoling degree days. Heating degree
days (in degrees Fahrenheit) are calculated by subtracting the mean daily
temperature from 65 degrees. Correspondingly, cocling degree days are
calculated by subtracting 65 degrees from the mean daily temperature. HNegative
degree days are interpreted to indicate zero degree days. To calculate state,
regional, and national averages, the National Climatic Data Center weights the
degree day data by population. The weights currently employed come from the
1980 census.

The databases of heating and cooling degree days extend from 1931 to the
present. Monthly and annual averages are calculated.

e Analytical Applications of Database Information

The effects of temperature on energy consumption can be measured by
relating changes in energy consumption with changes in the outdoor temperature.
The mathematical relationships can then be used to explain an anomalous level
of energy consumption or determine the level of energy consumption under an
assumption of extreme weather conditions.

e Comparative Climatic Data

In addition to the databases of heating and coocling degree days, the
National Climatic Data Center also compiles data on the humidity, highest and
lowest temperature record, the number of days per year with .0l inch or more
of rain, the average total precipitation, percentage of possible sunshine,
and wind speed per year., Each of these characteristics is available for
about 70 cities nationwide. OData from the Comparative Climatic Data databases
is beneficial in modeling household consumption under specific weather
conditions such as snow cover and wind speeds.
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Edison Electric Institute

The Edison Electric Institute (EEI) is a trade association of U.S. electric
utilities. About 200 investor-owned utilities are members of EEI.

EEI collects data from member and nonmember companies on electricity
generation and consumption. Two publications resulting from the surveys, the
Statistical Yearbook and the Typical Residential Commercial and Industrial

Bills, are of particular interest to analysts researching energy consumption
in the residential and commercial sectors.

¢ Statistical Yearbook

Data collected by EEI is used by their member companies to determine the
trends in electricity generation, consumption, and prices for company and

industry-wide planning. The main survey conducted by EEI is for the Statistizal
Yearbook.

e Description of the Survey

The data collected for EEI's Statistical Yearbook includes information
on electricity sales, revenues and customers. The sales, revenues and

customers data are provided by class of service (residential, commercial, and
industrial), by state and region.

Data from the survey conducted for the Statistical Yearbock extend from
1926 to the present. Calculations for average revenue per kilowatt hour {i.e.,

average electricity end user price) are tabulated by EEI using data from this
survey. ‘

e Analytical Applications of Database Information

EEI is the only organization collecting information on the number of
electrical customers by sector. This data in combination with electricity
consumption data can be used to calculate energy intensities for electricity.
From this, the level of energy conservation can be determined by analyzing

the change in energy intensities from year to year.
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e Typical Residential, Commercial and Industrial Bills

Another supplemental EEI database is available on billing information. The
data from this database is intended for an EEI publication entitled Typical
Residentjal, Commercial and Industrial Bills which provides data on consumers

bitls by sector. The data includes information on the amount of taxes customers
pafd on electrical service. Only investor owned electrical utilities are
surveyed for this information.

American Gas Association

The American Gas Association (AGA) is a trade association composed of
over 200 gas utility companies that transmit and distribute natural gas. AGA
collects data from member and nonmember gas utilities on a variety of topics,

e Gas Facts

Each year AGA surveys the gas industry for information on natural gas
sales, revenues and customers for eventual publication in a document called
Gas Facts. This survey process is so similar to the one performed by EEI that
AGA and EEI coordinate their surveying activities. Each year a single survey
form is sent to all utility companies in an attempt to limit the amount of
paperwork required of the utility companies.

® Description of the Survey -

In the annual survey, AGA receives data from utility companies representing

upwards of 85% of all natural gas sales. The companies are adequately dispersed
across the United States.

e Analytical Applications of Database Information

The information available in the AGA Gas Facts database is useful for
computing energy intensities of natural gas consumption since data is available
for both end use gas sales and customers. The level of natural gas conservation
is indicated by trends in energy intensities.

Other data in Gas Facts is useful. The monthly end use sales data allow
analysts to determine the seasonal fluctuation in natural gas sales. This
data in conjunction with heating degree day information enables an analysis
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of the relationship between climatic conditions and natural gas used to be
performed.

Much of the AGA information can be used to verify EIA data. Both AGA
and EIA collect data on end use natural gas sales and prices. In comparing
sales data, EIA's data for end use of natural gas sales should be greater since
EIA attempts to include producer sales to end users.

® Gas Househeating Survey

AGA has several other databases pertaining to the residential and
commercial sectors. Most of the responses to the surveys for the supplemental
databases come from AGA member companies.

e Description of the Survey.

In the Gas Househeating Survey, companies are queried as to the number
of househeating customers, the total number of residential customers, the

presence of new residential customer hook-up restrictions, the amount of gas
consumed per customer for heating and for baseload applications, and the year
end price of natural gas and other househeating fuels. Much of this information
is available on a company-by-company basis thus allowing an evaluation of the
data by city.

e Apnalytical Application of Database Information

Information from the Gas Househeating Survey is useful for analyzing and
comparing residential gas consumption for househeating and baseload
applications. AGA's level of detail allows a city-by-city comparison of this
type.

The information collected by AGA or residential fuel prices is useful
for verifying data is useful for published in EIA's State Energy Price and
Expenditure Report. The only definitional difference between the two series
of numbers is that the AGA has year ending data while the ETA data is average
price information for the entire year.

e Commercial Gas Market Survey

AGA collects data on natural gas use in the commercial sector in part to
measure the amount of fuel switching in the commercial sector. The data
collected for this survey can also be used to characterize natural gas
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Eonsumption for space heating and baseload applications in the commercial
sector.

® Description of the Survey

AGA first surveyed member utility companies for specific information
pertaining to the commercial sector starting in 1979. The information requested
in the annual survey focuses on sales to the commercial sector by SIC code;
by applications such as space heating, water heating, cooking, etc.; the number
of new commercial customers and the conditions imposed on gas sales (mainly
interruptable service). Data is also collected on the percentage of sales to
dual fuel capable facilities, the level of consumption as compared to the
1973 usage patterns, and the energy source most competitive to natural gas.

e Analytical Application of Database Information

AGA has one of the few databases of information on energy consumption in
the commercial sector by SIC. Although the AGA data pertains only to natural
gas consumption, it is instrumental in determining the application for the
energy consumed in the commercial sector.

Gas Appliance Manufacturers Association

e Description of Survey

The Gas Appliance Manufacturers Association (GAMA) is composed of over
250 companies which are engaged in the manufacturing of gas appliances. GAMA
surveys member companies for information on the number and type of appliances
shipped on a monthly basis in order to determine the trend in appliance sales.
The information ultimately is published in GAMA's Statistical Highlights.

Gas appliance manufacturers are queried about the number of residential
gas ranges, heating systems for recreational vehicles, direct and central
heating equipment, water heaters, grills and clothes dryers shipped on a monthly
and annually basis. In additicon appliance manufacturers are queried as to
the number of water heaters, and space heaters and furnaces that are shipped
intended for use in the commercial sector.
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e Analytical Applications of Database Information

In much the same way that the characteristics of new housing are useful
to analysts studying long term trends in the housing sector, the GAMA data on
gas appliance sales is useful. Despite the weakness in the data, the GAMA
information can provide clues as to the existing and future stock or residential
and commercial appliances. The GAMA data is disaggregated enough to allow
estimates on the amount of total energy consumption based on the type of
appliance shipped (and presumably sold).

Association of Home Appliance Manufacturers

The Association of Home Appliance Manufacturers is a trade association
of companies manufacturing approximately 90% of the major home appliances in
the United States each year. AHAM surveys the membership on the energy
efficiency ratings of the various appliances shipped.

e Analytical Applications of Database Information

AHAM is one of the few organizations documenting the trend in appliance
efficiencies. The AHAM information is useful in determining the efficiency of
the current and future stock of home appliances. The description of the
stock can lead to a more accurate estimation of energy consumption in the
residential sector.

Building Owners and Managers Association

The Building Owners and Managers Association (BOMA) is a trade association
of over 3,000 building owners and managers. Most of the members are located
in the United States with a few located in Canada.

BOMA collects statistics on the income and expenses incurred by buiiding
owners and managers for the Experience and Exchange Report. The statistics

collected by BOMA can be categorized as commercial sector data.
e Description of the Survey

BOMA has conducted a survey of members and some nonmembers on office
building income and operating expenses since the 1920s. In 1934, the report
changes significantly to the format that is still currently used.
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BOMA collects a multitude of information on various building operating
expenses such as cleaning expenses and repair costs. In addition, data on
occupancy rates, square footage of floor space per employee and per tenant is
compiled. The data most relevant to analysts researching energy conservation
in the commercial sector is BOMA's data on energy expenses.

e Analytical Applications of Database Information

The BOMA data is restricted to office buildings only. Despite this
restriction, the data is still useful since office buildings represent a
significant portion of commercial sector energy consumption.

Trends in the BOMA data for energy expenses indicate, on average, how
much energy savings have occurred over time. The trends also indicate the
correlation between the change energy prices and energy usage in office
buildings.

F.W. Dodge Division of McGraw-Hill

F.W. Dodge Division of McGraw-Hill Information Systems uses a field staff
of about 1500 people to collect building information. Since F.W. Dodge of
McGraw-Hill is a private company, the statistics collected by the company are
proprietary, though some of the aggregate national figures are published in
federal government documents.

F.W. Dodge collects information pertaining to residential and
nonresidential building construction and therefore is of use to analysts
researching the characteristics of the both residential and commercial
buildings.

e Description of the Survey
F.W. Dodge collects data from architects, building planners, permit and
1icensing boards and construction companies. The information collected

primarily covers square feet of floor space, the type of construction
(i.e. building type), and estimated construction costs.

Oodge 1imits the data collected to projects valued at over $25,000.
Dodge includes a construction project if it is scheduled to begin within 60



days. If the project is delayed, cancelled or medified, the data is adjusted
accordingly.

Since 1969, Dodge has collected data from all 50 states and the District
of Columbia. Between 1956 and 1968 data was collected from the contiguous 48
states and the District of Columbia. Prior to that, the database lacks
information from 13 western states.

e Analytical Applications for Database Information

Although the Dodge data lacks any specifi¢ energy-related information,
the data can be useful for analyzing construction of buildings. The proprietary
information can assist in identifying ongoing on near-term construction
projects. This data in combination with other energy usage information such
as average consumption by building type, can give an early indication of future
energy consumption.

NAHB Research Foundation, Inc.

NAHB Research Foundation, Inc. is a wholly owned subsidiary of the National
Association of Home Builders (NAHB). The NAHB is composed of 40,000 home
builders across the United States. Statistics collected from home builders
pertain to the residential sector.

e Description of Survey

NAHB Research Foundation has conducted a survey of the builder-members
of the NAHB since 1974. Fifteen to 20% of the builders typically respond to
the survey which currently represents abcut quarter of a million units
constructed. A screening process reduces the number of usable, valid responses
to 10% of the number originally distributed.
The general categeries of informaticn collected by the Foundation include:

Framing Bathroom Plumbing
Sheathing Bathrocm Equipment
Siding Faucets

Foundation Water Heaters
Roofing Shutters
Insulation Fireplaces
Flooring Water Service
Windows Electrical
Exterior Doors Security Systems
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Garage Doors Sdlar Energy

Interior Doors Decks and Fencing

Kitchen Sinks Mirrors

Kitchen Cabinets Interior Finish
Appliances Heating/Cooling Equipment

The NAHB Research Foundation collects detailed information. In total
over 1,000 characteristics of information are collected; 15 to 20
characteristics pertain just to insulation. The survey to builders of single
family detached units is 32 pages long.

e Analytical Applications of Database Information

The NAHB Research Foundation provides the detailed type of information
needed to characterize the energy aspects of new residential construction.
This information is useful in determining consumer preference purchasing energy
conserving homes. Moreover, the data allows an analysis of the future level
of energy consumption based on the type of homes being constructed today.

9.2 Buildings Energy Use Compilation and Analysis Project

Background

In 1978, the Lawrence Berkeley Laboratory (LBL) first began to collect
and systematically compare measured results from what was then a handful of
research projects on energy-efficient houses. Today the "BECA" data base
(BECA: Buildings Energy-use Compilation and Analysis) contains over 2200
computerized entries, representing thousands of occupied, energy-efficient
buildings in the U.S. and abroad.

The BECA buildings energy data base is the only available source of
measured data on the actual performance and cost-effectiveness of buildings
that have been designed or retrofitted to save energy. The data have been
carefully reviewed and, insofar as possible, expressed in the form of
performance indicators that allow comparisons across varying weather and
cperating conditions.

Measured data are an essential form of feedback to building designers
and operating engineers on how well calculations, computer models, and “rules
of thumb" actually predict energy performance and dollar savings. Equally
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important, the availability of hard data on successes and failures can be
crucial in giving building owners, developers, utilities, and lenders the
confidence to invest in energy-efficiency.

Objectives

The goal of the BECA project is to improve energy efficiency in new and
existing buildings by providing designers, owners, managers, policy-makers,
and others with feedback on how well technical measures and operating strateg-es
actually work to save energy or peak electric demand, and how this performance
translates into net dollar savings. We provide information that will help
decision-makers and practitioners make better-informed choices about building
design, operation, financing, energy demand forecasting, and publiic policy.

Approach

Data are obtained from a variety of published and unpublished sources in
the U.S. and overseas, often with the direct help of our collaborators in the
research community, private industry, and utilities. We calculate normalized
performance indices and "echo" the results to our data suppliers, both to
verify accuracy and to provide the individual building owner or manager with
results that can be compared with other BECA buildings - or with design energy
calculations, baseline values, or standards.
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