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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 Consumption, 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 OVERVIEW 

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 Office 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 ORGANIZATION OF THE REPORT 

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 

Chapter 3 

Chapter 4 

Chapter 5 

Chapter 6 

Commercial Buildings 

Chapter 7 

Chapter 8 

Characteristics of Residential Building Stock 

Characteristics of New Single Family Construction 

Characteristics of New Multi-Family Construction 

Household Appliances 

Residential Sector Energy Consumption and Prices 

Characteristics of U.S. Commercial Building Stock 

Commercial Buildings Sector Energy Consumption, 
Prices, and Expenditures 

1.1 



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

Year Resident.ial C011•ercial Indust.ry Transporht.ion Tot.al 

1951 8,284 4,749 21,184 11,598 43,798 
1951 8,S82 4,848 21,258 11,772 44,455 
1982 9,112 5,154 21,153 11,222 48,531 
1983 9,387 5,333 21,989 11,554 48,342 
1954 9,884 5,531 23,298 11,995 51,517 
1955 11,119 5,9H 24,252 12,425 52,897 
1985 11,854 8,385 25,543 13,188 55,871 
1957 11,142 8,948 25,773 13,731 57,591 
1958 11,885 7,381 28,937 14,838 51,111 
1989 12,717 7,859 28,121 15,478 84,174 
1971 13,311 8,344 28,511 18,189 85,334 
1971 13,842 8,894 28,555 18,598 87,788 
1972 14,518 9,1S8 29,874 17,894 71,243 
1973 14,842 9,632 31,579 18,598 74,351 
1974 14,351 9,357 31,897 18,112 72,527 
1975 14,454 9,«3 28,433 18,241 71,S89 
1978 15,H8 11,117 31,288 19,194 74,385 
1977 15,212 11,189 31,119 19,819 78,319 
1978 15,825 11,478 31,454 21,591 78,155 
1979 15,194 11,813 32,841 21,455 78,913 
1981 15,157 11,584 31,529 19,895 75,978 
1981 14,818 11,845 29,288 19,497 74,118 
1982 14,733 11,855 28,135 19,188 71,791 
1983 14,844 11,944 25,735 19,133 71,457 
1984 15,128 11,341 27,758 19,878 74,111 
1985 15,283 11,582 27,155 21,123 74,123 

Source: St.at.e Energy Oat.a Report., U.S. OOE/EIA, April 1987 . 
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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 Co11erc ial Industr ial Transportat ion Consu1ption 

1981 18 . 92 11 .84 48 .84 24 . 21 
1981 19.31 18.98 46 .58 24. 23 1.51 
1982 19.58 11 .88 45 .26 24 .12 4.87 
1983 19.38 11 .83 45 .49 24 .11 3.89 
1984 19.17 18.95 48 .12 23 .76 4. 48 
1985 19.21 11 . 21 48 .12 23.58 4.34 
1988 19 14 11 .47 45 .88 23 . 51 5.84 
1987 19.35 12.18 44 .75 23 .84 3. 46 
1988 19 . 45 12.87 44 .18 24 .32 5.92 
1989 19.82 12 . 25 43 .82 24 .12 5. 21 
1971 28 .88 12.58 43 .13 24.22 3.37 
1971 28 .42 12.82 42 .12 24.83 2. 19 
1972 21 .38 12.86 41.93 24 .84 5.18 
1973 19 .89 12 .82 42. 47 25 .11 4.3& 
1974 19.81 12.91 42 .32 24 .97 -2 . 45 
1975 21 .48 13.38 41 . 29 25 .85 -2.78 
1978 28 .17 13.47 41 .89 25 87 5.41 
19n 19.93 13.33 41 .78 25 .98 2.59 
1978 19 .99 13.41 41 . 28 28.35 2. 42 
1979 19.25 13 .45 41.38 25 .93 1. 97 
1981 19.83 13.93 48 .31 25 .92 -3 .72 
1981 19 . 73 14 .38 39 .54 28 .34 -2 .58 
1982 21 .81 15 .33 38 .92 28 .94 -4 .38 
1983 28 .78 15 .53 38 .53 27 .18 -1. 47 
1984 21 .31 15.32 37 51 28 .88 5.13 
1985 21 .82 15.85 38 .55 27 .18 1.13 

Source: State Energy Data Report, U.S. DOE/EIA, Apr i I 1987. 

Note : The percentages given for the annual change in total energy consu1ption 
represent the percentage change in consu1ption in the current year when 
coepared with the previous year ( (Year 1 -Year I ) I Year 1) . 
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FIGURE 1.2 End-Use Sector Energy Consumption in 1960 and 1985 

1.5 



1.4 THE FOUR CENSUS REGIONS 

\ 

\, J 
v 

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: 

North Centra 1 : 

South: 

West: 

Maine, Vermont, New Hampshire, Massachusetts, Rhode 
Island, Connecticut, New York, New Jersey, and Penn
sylvania. 

Ohio, Michigan, Indiana, Illinois, Wisconsin, Minne
sota, Iowa, Missouri, Kansas, Nebraska, North Dakota 
and South Dakota. 

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

Montana, Wyoming, Idaho, Washington, Oregon, Colorado, 
Utah, Nevada, California, Arizona, and New Mexico. 
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1.5 GROSS NATIONAL PRODUCT, POPULATION, AND NUMB~R 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. The GNP figures 
are given in constant 1982 dollars . Table 1. 4 compares GNP with total and 
end-use energy consumption for the country as a whole . 

TABLE 1.3 Gross National Product, Population, and Number of Households, 
1960 - 1985 

Yearly Change 
Total End-Use Total End-Use of End-Use 

CNP Energy Energy Energy per Energy per Energy per 
(Bi II ion Consu1ption Consu1ption CNP Dollar CNP Dollar CNP Dollar 

Year 1982 Dollars) (Tri II ion Btu) (Tri II ion Btu) (Thousand Btu) (Thousand Btu) (Percent) 

1988 1,885.3 43,795 .5 37' 951.8 28 .38 22 .79 
1981 1,788.7 44,454.9 38,449.3 28 .82 22.51 -1.28 
1982 1,799.4 48,538.5 41,151.1 25.88 22 .31 -1.98 
1983 1,873.3 48,341.8 41,548.5 25.81 22 .17 -8 .81 
1984 1,973.3 51,518.8 43,222.8 25.59 21 .91 -1.28 
1985 2,187 .8 52,896 .8 44,924.3 25 . 24 21 . 52 -1.78 
1988 2,288.3 55,871.5 47,192.9 25.21 21.37 -11.78 
1987 2,271.4 57' 591.2 48,827.2 25.35 21 . 41 11.211 
1988 2,385 .8 81,999 .7 51,213.7 25 .79 21.85 1.111 
1989 2,423.3 84,174 .1 63,482 .2 28 . ~9 22.87 1.98 
1971 2,418.2 88,333.8 54,817 .1 27 .49 22.72 2.98 
1971 2,484.8 87,788.2 55,881.1 27 .32 22. 44 -1.21 
1972 2,818 .5 71,243.2 58,185 .8 27 .32 22 .31 -1.81 
1973 2,744 .1 74,351.1 81,352 .3 27 .17 21 .97 -1.58 
1974 2,729 .3 72,528.7 58,329.1 28 .58 21.38 -2. 78 
1975 2,895.1 71,588.9 58,185.3 28.18 21 .84 -2 . 58 
1978 2,828.7 74,384 .7 59,137.4 28.31 21 .91 1.31 
1977 2,958 .8 78,389.3 81,257 .3 25 .79 21 .38 -2 .81 
1978 3,115.2 78,155.1 81,318 .2 25 .17 19.88 -3.41 
1979 3,192.4 78,912.8 81,857.1 24 .71 19.37 -1.58 
1988 3,187.1 75,975.9 58,595 .4 23 .83 18.39 -5 . 111 
1981 3,248.8 74,1118 .2 58,558 .3 22 .77 17 . 41 -5.38 
1982 3,188.1 711,791.1 53,785 .7 22.37 18.98 - 2. 811 
1983 3, 279. 1 78,458 .5 52,985 .7 21 .51 18.14 - 4.88 
1984 3,489.9 73,999.7 55,9113 .7 21.22 16 .112 -8.78 
1985 3,585.2 74 ,1123 .4 55,384 .9 28 .83 15.44 -3 .811 

Source : State Energy Data Report, US DOE/EIA, Apri I 1987. 
Annua l Energy Rev iew, US DOE/EIA, Way 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 (Bi II ion 1982S) {l.fi II ions) (l.fi II ions) Household (Thousand Dol Iars) Household 

19811 1,886.3 1811.8 52 .8 3.-41 9. 25 31 .54 
1961 1,7118.7 183.1 53 .6 3. 42 9.34 31.911 
1962 1,799.4 185.8 54 .8 3.39 9.69 32 .86 
1983 1,873.3 188.5 66 .3 3.-41 9.94 33 .89 
1964 1,973.3 191.1 58 .2 3.41 111 . 32 35 .14 
1965 2,887 .8 193.6 57 .4 3.37 111 . 79 36 .34 

1966 2,288 .3 196.6 68 .4 3.36 11 .29 37 .81 
1967 2,271.4 197.5 59 .2 3.33 11 . 611 38 .34 

1968 2,366.6 199.4 68.8 3. 28 11.88 38 .98 

1969 2,423 .3 211.4 82 .2 3. 24 12.83 38 .96 
19711 2,418 .2 284 .8 83 .4 3.22 11.86 38 . 11 

1971 2,484 .8 2116 .8 64 .8 3.19 12.111 38 .36 
1972 2,6118 .5 2119 .3 68 .7 3.14 12. 46 39 .12 

1973 2,744 .1 211.4 68 .3 3.18 12.98 411 .21 

1974 2,729 .3 213.3 69 .9 3. 115 12 .79 39 .117 
1975 2,696 .11 215 .5 71.1 3.83 12.51 37 .89 

1976 2,826 .7 217 .6 72.9 2.99 12.99 38 .79 

1977 2,958 .8 219.8 74 .1 2.96 13.46 39 .91 

1978 3,115.2 222 .1 76.8 2.92 14.113 411 .97 

1979 3,192.4 224.8 77 .3 2.911 14 . 22 41.28 

1988 3,187.1 227 .3 81 .8 2.81 14.12 39 .46 

1981 3,248.8 229.6 82.4 2.79 14.15 39 .44 

1982 3,188.1 232 .1 83 .5 2.78 13 .86 37 .91 

1983 3,279.1 234 .3 83 .9 2.79 14 .H 39 .87 

1984 3,489.9 236 .6 85. 29 2.77 14.78 48 .92 

1985 3,586.2 238.7 88.79 2.75 15.12 41.31 

Source: Current Populat ion Reports, Population Characteristics, Series P-28, No. -412, 

US Depart•ent of Co••erce, Nove•ber 1986, 
Annual Energy Review 1986, US DOE/EIA, Way 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 

TABLE 2.1 United States Housing Stock, by Region and Housin9 Type, 1983 
(Number of Occupied Units, in Thousands) 

Single Fa1i ly lik.llti-Fa1i ly Yob i le Ho•es 
Regional Totals HoleS Units and Trailers 

No. of Percent No . of Percent No . of Percent No . of Percent 
Regions Unita of Region Units of Region Units of Region Uni ta of Region 

Northeast. 18,221 111.11 11,411 67 .13 7,483 41 98 348 1. 91 

Widwest. 21 ,818 111.11 16,821 72. 28 6,241 24 . 24 758 3.51 

South 27,931 111.11 21,822 73.83 6,451 19.62 1,868 8.86 

lest. 18,888 1H.H 11,111 85 . 21 4,831 28 .84 1,137 8. 15 

Tot.a I US 84,838 111.H 57,863 88 .12 22,988 27 .18 3,99i 4.72 

Source : Annu1l Housing Suryey: 1983, Part F, Energy Related Hous ing Characteristics, 
US O.partlent of Co11erce, Sept.e1ber 1985. 
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Remarks: 

1. 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. 

2. 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 mobile homes are less prevalent (4% of all units). 

3. 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 . 

4. 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. 

2.3 



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 Wulti-Fa1i ly Wobi le Holt 
u.s. Fa1 i ly Dwellings or Trailer 

Nu1ber Percent Nu1ber Percent Nu1ber Percent Nu1ber Percent 
Ite• of Unit. of Total of Units of SF of Units of IF of Units of IIH 

Ut1li ty Gas 45,711 55 .18 33,291 57 .74 11,981 52 .12 1,432 35 .81 

Bott led , Tank, or 
LP Gu 3,859 4.57 2,815 4.88 128 1.55 925 23 . 15 

Fue l Oil, Kerosene 13,131 15 . 41 8,155 14.15 4,341 18 88 527 13.18 

Electr icity 15,583 18 .53 8,742 15.15 5,172 25 .42 889 21.73 

Coal or Coke 432 1. 51 399 1.89 27 1.12 5 11 . 13 

Wood 4,187 4.83 3,825 8.84 48 1. 21 213 5.33 

So lar H11t 25 1. 113 21 1.14 4 1.112 

Other Fue l 133 1.18 25 1.14 118 1. 47 

None 877 1.81 358 1.54 282 1. 23 28 1.71 

All Occup ied 
Hous1ng Units 84,838 111.H 57,553 1111 .H 22,988 1111.11 3,999 1111 .111 

Source . Annua l Housing Survey: 1983, Part F, Energy Related Hous ing Characteristics, US Oepart1ent 
Septe• ber 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) 

Tot.a I Single Wulti-Faei ly 
Northeast Faei ly Dwellings 

Nueber Percent Nueber Percent Nueber Percent 
I tee of Units of Total of Units of SF of Units of WF 

Uti I ity Gas 7,7<41 42.48 4,663 44 .79 3,003 40 . 24 

Bottled, Tank, or 
LP Gas 145 1.81 73 1.71 47 1.63 

Fuel Oi I, Kerosene 8,228 45 . 15 4,328 41.56 3,685 49 . 38 

Electricity 1,319 7 .24 625 6.01 681 9. 11 

Coal or Coke 212 1.18 198 1.88 16 1. 21 

Wood 544 2.99 518 4.98 12 8. 18 

Solar Heat 1 1.11 1 1. 81 8 8.88 

Other Fuel 28 1.14 9 IU9 17 8.23 

None 8 1.13 1.81 5 1.87 

Al l Occupied 
Housing Units 18,221 181.11 11,<411 101.81 7,463 101.81 

Wobi le Hole 
or Trailer 

Nueber Percent 
of Units of WH 

74 21.26 

24 6. 90 

218 62 .17 

14 4.82 

8.29 

18 5. 17 

8 0 .80 

8 8.80 

I 1.88 

348 188.08 

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics, US Oeparteent 
Septeeber 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 Wult.1-Faei ly Wob1le Hoee 
Nort.h Cent.ral Faei ly Dwellings or Tra i ler 

Nueber Percent. Nueber Percent. Nu1ber Percent. Nu1ber Percent. 
It. .. of Un ita of Total of Unit.a of SF of Unit.a of IF of Unit.s of WH 

Ut.ili t.y Cas 15,557 72 .43 11,255 72 .12 4,138 77 .15 352 45 .58 

Bottled, Tank, or 
LP Cas 1,188 5.39 942 8.13 24 1.48 211 25.45 

Fue l Oi I, Kerosene 1,774 8. 21 1,419 9.18 275 5. 25 81 11 .58 

Elect.ricit.y 2,172 11.15 1,215 7.78 872 18.84 85 11 .24 

Coal or Coke 88 1.31 57 1.38 11 11.19 1 1.13 

lood 746 3. 45 711 4. 49 5 1.11 39 6.18 

So lar Hut. 4 1.12 4 1.13 I 1.11 I 1.11 

Other Fuel 28 1.12 11 1.18 17 1. 32 I 11.11 

None 6 1.12 4 1.13 2 1 .14 I 1.11 

All Occup ied 
Hous ing Un its 21,518 111.11 15,521 111.11 6,241 181.81 758 181.11 

Source: Annual Housing Survey : 1983, Part. F, Energy Related Housing Charact.erist.ics, US Oepart.1ent. of Co11erce, 
Sept.e1ber 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 Wu lti-Fa. i ly 
South Fa. il y Dwellings 

Nuaber Percent Nuaber Percent Nuaber Percent 
!tea of Units of Total of Units of SF of Units of t.F 

Ut.i l ity Cas 12 ,347 44 .21 9,751 47 .28 2,123 38 .95 

Bottled, Tank, or 
LP Cas 2,168 7.78 1,581 7.67 511 11 .92 

Fuel Oi I, Kerosene 2,559 9.16 2,1123 9.81 317 5.82 

Electricity 8,558 31.84 5,189 25 .16 2,845 52. 19 

Coal or Coke 138 1.49 133 1.84 I 1.111 

lood 1,882 8.74 1,781 8.83 17 1.31 

Sol ar Heat 1 I .H 1.11 II 1.111 

Other Fuel 17 1.16 4 1.12 13 1. 24 

None 284 1.95 162 1.79 89 1.83 

All Occupied 
Housing Un its 27,931 1H.H 21,822 111.11 5,451 181.111 

Yobi le Hoae 
or Trailer 

Nuaber Percent 
of Uni ts of WH 

472 25 .411 

538 28 .96 

2211 11 .84 

525 28 . 26 

3 1. 18 

85 4.57 

I 1.111 

I 1.111 

15 1.81 

1,858 111.11 

Source: Annual Housing Survey : 1983, Part F, Energy Related Housing Characteristics, US Departaent of Coaaerce , 
Septeaber 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 llulti-Fui ly 
lest Fui ly Dwell ings 

Nu1ber Percent Nu1ber Percent Nu1ber Percent 
Ite• of Units of Total of Units of SF of Units of IF 

Ut ili ty Cas Ul,958 84 .96 7,811 89.18 2,812 58 . 21 

Bottled, Tank, or 
LP Caa 389 2.31 219 1.99 7 1 . .14 

Fuel Oi I, Kerosene 471 2.79 395 3.59 67 1.39 

Electricity 3,635 21 .55 1,712 15 .56 1,675 34 .67 

Coal or Coke 16 1.19 15 1.14 2 1.14 

food 916 6.43 829 7. 54 15 1.31 

Solar Heat 19 1.11 15 1.14 4 1.18 

Other Fuel 65 1.39 2 1.12 63 1.31 

None 411 2.37 211 1.83 185 3.83 

All Occupied 
Hous ing Units 16,868 111.11 11,111 111.11 4,831 111.11 

llobi le Ho11 
or Trailer 

Nu1ber Percent 
of Units of IIH 

533 61 . 41 

164 15.81 

11 1.96 

246 23 .72 

I 1.11 

71 6.85 

I 1.11 

I 1.11 

14 1.35 

1,137 111.11 

Source: Annual Hous ing Survey: 1983, Part F, Energy Related Housing Characteristics, US pepart1ent of Co11erce, 
Sept11ber 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 Wulti-Fui ly Wobi le Ho•e 
United States Fa1i ly Dwellings or Trailer 

Nu1ber Percent Nu1ber Percent Nu1ber Percent Nu1ber Percent 
Itu of Units of Total of Units of SF of Units of WF of Units of WH 

lar1 Air Furnace 44,321 52.38 32,475 58 .33 8,825 37.52 3,219 88 .58 

Heat Pu1p 2,171 2.57 1,788 2.98 441 1. 92 25 8.83 

Steal or Hot later 13,772 18.27 8,481 11.21 7,299 31.75 13 8. 33 

Built in Electric Units 8,287 7.33 3,872 5.33 3,819 13 . 13 118 2.98 

Floor, fall, or 
Pipeless Furnace 5,977 7.88 4,878 7.87 1,747 7.68 153 3.83 

Roo• Heaters with Flue 3,438 4.88 2,458 4. 25 918 3.99 72 1.88 

Roo• Heaters without Flue 2,928 3.48 1,351 2.34 421 1.83 93 2.33 

Fireplaces, Stoves, or 
Portable Heaters 5,152 8.19 4,834 8.84 237 1.83 282 7.85 

None 877 1.81 388 8.84 282 1.23 28 8.78 

All Occupied 
Housing Units 84,838 188.88 57,653 188.88 22,988 188.88 3,999 188 .88 

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics, US Oepart1ent of Co1eerce, 
Septe1ber 1985. 
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FIGURE 2.2 Residential Space Heating Equipment, U.S. Stock, 1985 
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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) 

Tot.al Single Wu lt.i-F11 i ly 
Northeast. Fae i ly 0.. 11 ings 

Nueber Percent. Nuaber Percent. Nueber Percent. 
It.ee of Unit.s of Tot.ll of Unit.a of SF of Unit.s of IF 

lare Air Furnace 5,511 35 .58 4,544 43 .55 1,558 22 .21 

Heat. Puep 117 1.54 97 1.93 21 1.27 

St.eae or Hot. lat.er g,191 51 .44 4,417 42 .43 4,752 53 .7g 

Built. in Electric Unit.s 1,119 5.19 482 4.83 522 5.33 

Floor, lal l, or 
Pipeless Furnace 15g 1.87 125 1.21 28 1.38 

Roo• Heaters wit.h Flue 411 2.25 134 1.29 289 3.81 

Rooa Heaters without. Flue 55 1.31 21 1.21 33 1 .44 

Fireplaces , Stoves, or 
Portabl e Heat.era 574 3.71 6811 6.88 sa 1.111 

None 8 1.13 1 1.11 6 1.17 

All Occupied 
Hous ing Unit.s 18,221 lH.H 11,411 1H.H 7,485 1H.H 

Wobi le Hoae 
or Trailer 

Nueber Percent. 
of Unit.s of WH 

299 85 .92 

1 1.29 

12 3.45 

5 1. 72 

5 1.44 

7 2.11 

1 1.29 

18 6.17 

I 1.81 

348 181.11 

Source: Annua l Houaing Survey: 1983, Part F, Energy Related Housing Characteristics, US Departaent. of Coeaerce, 
Sept.eeber 1986. 
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Space Heat i ng Equ ipment Usage in the North Central Regi on 

TABLE 2.9 Space Heating Equipment in the North Central Region, 
by Housing Type, 1983 

(Number of Occupied Units, in Thousands ) 

Total Single llu lti-F11i ly 
North Central Faei ly Dwellings 

Nueber Percent Hueber Percent Nueber Percent 
It. .. of Un its of Total of Units of SF of Units of IF 

I are Air Furnace 1-4 ,898 88.9 11,798 76.6 2,461 48 .7 

Heat. Puep 275 1.3 243 1.8 31 1.6 

St.eae or Hot later 3,116 13.9 1,219 7.7 1,79e 34 .2 

Su i lt. in Electric Uni ts 1,272 6.9 838 4.1 817 11.7 

Floor, I a II, or 
Pipe less Furnace 467 2.1 347 2.2 82 1.5 

Roo• Heaters with Flue 782 3.8 566 3.8 217 3.9 

Roo• Heaters without Flue u 1.4 43 1.3 46 1.8 

Fi replaces, Stoves, or 
Portable Heaters 832 3.8 778 6.1 13 1.2 

None 6 1.1 4 1.1 2 1.1 

All Occup ied 
Houa ing Unita 21,818 11f. l 15 ,821 111.1 6,241 111.1 

Wobi le Hoee 
or Trailer 

Hueber Percent 
of Uni t.s of WH 

851 86 .8 

2 1.1 

1 1.1 

19 2.5 

29 3.8 

11 1.3 

3 1.4 

43 6.8 

I 1.1 

758 181.1 

Source· Annua l Hous ing Survey: 1983 , Part F, Energy Related Hous ing Character iat ics, US Departeent. of Coeeerce , 
Septeeber 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 
Southern Fa.i ly 

Nuaber Percent Nuaber Percent 
I tea of lklita of Total of Units of SF 

lara Air Furnace 14,474 52 9,911 48 

Heat Puap 1,418 5 1,178 5 

Steaa or Hot later 988 4 828 3 

Bui It in Electric Units 1,891 7 1,238 8 

Floor, lall, or 
Pipeless Furnace 2,113 7 1,825 8 

Rooe Heaters with Flue 1,713 8 1,399 7 

Roo• Heaters without Flue 2,858 11 2,273 11 

Fireplaces, Stoves, or 
Portable Heaters 2,548 9 2,322 11 

None 284 1 182 1 

All Occupied 
Housing Units ........ . ..... 27,931 111 21,822 111 

llu It i -Fa. i ly 
Dwellings 

Nuaber Percent 
of lkl its of IF 

3,118 57 

311 8 

382 7 

591 11 

312 8 

285 5 

317 8 

98 2 

89 2 

5,451 111 

llobi le Ho11 
or Trailer 

Nuaber Percent 
of lklits of IIH 

1,457 78 

17 

I I 

84 3 

85 3 

38 2 

75 4 

127 7 

15 1 

1,858 111 

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characteristics, US Departaent of Coaaerce, 
Septeaber 1986. 
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Space Heating Equipment Usage in the Western Region 

TABLE 2.11 Space Heat i ng Equipment in the West, 
by Housing Type, 1983 

(Number of Occupied Units, in Thousands) 

Tot.al Single 
leat.ern Fa1 i ly 

Nu1ber Percent. Nu1ber Percent. 

It.•• of Un it.s of Tot.al of Unit.a of SF 

lar1 Air Furnace 8,446 61 .17 8,232 68.86 

Heat. Pu•p 373 2. 21 288 2.82 

St.e11 or Hot. la~er 688 3.49 218 1.89 

Bui lt. in Electric Unit.s 1,936 11 . 47 718 8.53 

Floor , Ia II, or 
Pipeleaa Furnace 3,359 19.91 1,981 18.81 

Roo1 Heaters wit.h Flue 544 3. 23 351 3. 19 

Roo1 Heaters without. Flue 124 1.74 74 8.87 

Fi replaces, St.oves, or 
Port.ab le Heaters 1,199 8.52 948 8.82 

None 481 2.37 281 1.83 

All Occupied 
Housing Unit.a .............. 18,888 181.81 11,881 181UI 

Yult.i-Fa1i ly 
Dwel l ings 

Nu1ber Percent. 
of Unit.s of .-= 

1,411 29.11 

81 1.88 

381 7.89 

1,191 24 .83 

1,325 27 . 43 

178 3.84 

38 1.75 

57 1.18 

186 3.83 

4,831 118.81 

Wobi le Ho1e 
or Trailer 

Nu1ber Percent. 
of Unit.s of WH 

813 78 .41 

6 1. 48 

I .... 
27 2.88 

54 5.21 

18 1. 64 

14 1.35 

96 9.18 

14 1.35 

1,837 188.81 

Source: Annual Housing Survey : 1983, Part. F, Energy Related Housing Character istics, US Depart.aent. of Co11erce, 
Sept.e1ber 1986. 
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2.4 RESIDENTIAL AIR CONDITIONER EQUIPMENT USAGE 

TABLE 2.12 Residential Air Conditioning Equipment in the U.S ., 
by Housing Type, 1983 

(Number of Occupied Units, in Thousands) 

Total Single llulti-
United States Faei ly Faei ly 

Nueber Percent Nueber Percent Nueber Percent 

llobi I Ho .. 
or Trailer 

Nueber Percent 
Equipeent of Unita of total of Unita of SF of Units of IF of Units of IIH 

Units lith Air 
Conditioning 511,81g 5g.ll8 3-4,811 811 . 38 12,83g -41.811 2,556 38 .-41 

Rooe Units 25,329 29.g3 17' 157 29 .78 8,872 37.88 1,297 29.81 

1 unit 18,887 19.116 11,738 18.82 5,185 22 .13 1,885 28 .83 

2 unita 8,258 7. 311 -4,82-4 8.82 1,-417 8.17 218 5.-48 

3 unita 1,5g6 1.88 1,278 2. 21 318 1.33 12 1.38 

-4 un ita 3118 1.-47 3-4-4 1.81 -48 1. 21 3 1.88 

6 or eore units 1g3 1.23 177 1.31 18 8.87 1 1.13 

Central Systee 2-4,881 29 .18 17,853 31 .82 5,787 25.111 1,258 31.-48 

Units lith No Air 
Conditioning 3-4,831 -41 .g2 22,8-42 311 .82 11,3-4-4 -46 .11 1,-4-45 38 .13 

All Occupied 
Hous ing Units 8-4,8-41 1111 .111 57,852 181.81 22,983 181.11 3,999 188.88 

Source: Annual Housing Survey: 1983, Part F, Energy Related Housing Characterist ics, 
US Departeent of Coeeerce, Septeeber 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 Wulti-
Northeut Faai ly Faei ly 

Hueber Percent Hueber Percent Hueber Percent 
Equipeent of Units of total of Units of SF of Units of liF 

Units lith Air 
Conditioning 8,528 48 .81 5,158 48.57 3,345 41.81 

Rooe Units 8,785 37 . 24 3,918 37.84 2,787 37 .11 

1 unit 3,957 21 .72 2,115 21 .32 1,758 23 .58 

2 units 1,948 11.69 1,151 11 .18 781 11.45 

3 units 624 3. 42 432 4.15 192 2.57 

4 units 171 1.93 141 1.35 31 1.48 

6 or eore units 88 1.47 79 1.76 8 1.11 

Central Systee 1,743 9.67 1,138 11.93 581 7.77 

Units lith No Air 
Conditioning 9,693 53 .21 5,355 61 . 44 4,119 56 .19 

All Occupied 
Housing Units 18,221 111.11 11,411 181.81 7,483 111.81 

Source: Annual Housing Survey : 1983, Part F, Energy Related Housing Characteristics, 
US Departeent of Coeeerce, Septeeber 1985. 
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lolobil Ho11 
or Trailer 

Hueber Percent 
of Units of WH 

127 38 .41 

111 29 .81 

83 23 .85 

19 5. 46 

I 1.81 

I 1.81 

I lUI 

27 7. 76 

221 63.51 

348 181.81 



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) 

Total Single Wulti- llob i I Hoee 
North Central Faei ly Faei ly or Trailer 

Nueber Percent Hueber Percent Nueber Percent Nueber Percent 
Equ ipeent of Units of total of Units of SF of Units of IF of Units of MH 

Units lith Air 
Conditioning 13,341 51.71 9,795 62 .71 3,178 58 .71 467 61.71 

Rooe Units 6,968 32.23 4,732 31 .29 1,976 37 .61 261 34.51 

1 unit 5,181 23 .97 3,351 21 . 45 1,515 31.61 225 29.71 

2 unita 1,471 6.81 1,121 7.18 321 6.12 31 4.11 

3 units 257 1.19 211 1.34 45 8.85 4 8.51 

4 units 36 1.17 31 1.19 6 8. 11 8 1.18 

5 or eore units 24 1.11 21 1. 13 2 8.14 1 8.18 

Central Systee 6,372 29 . 48 5,163 32.41 1,113 21 .85 287 27 .38 

Units lith No Air 
Conditioning 8,275 38.28 5,825 37.29 2,162 41.21 289 38.28 

All Occupied 
Housing Units 21,518 111.11 15,621 111.11 5,241 111.11 755 188.88 

Source: Annual Housing Survey : 11183, Part F, Energy Related Housing Characteristics, 
US Departeent of Coeeerce, Septeeber 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 Yult. i- Wobi I Hoae 
Southern F .. il y Fa• i ly or Tra il er 

Nu• ber Percent. Nu•ber Percent. Nu•ber Percent. Nu•ber Percent. 
Equipeent. of Unit.a of t.ot.ll of Unit.a of SF of Units of IF of Units of WH 

Units l ith Air 
Conditioning 21 ,858 78 . 25 15,965 77. 42 4,441 81.45 1,452 78 .11 

Roo• Un its 9,167 32.82 7,174 3-4 .79 1,261 23 12 733 39 .51 

1 unit 6,729 21 .61 4,219 21 .41 934 17 . 13 686 31 .51 

2 unit.a 2,623 9.13 2,121 11 . 28 261 4.79 142 7.61 

3 unita 666 2.38 619 2.96 61 1.9-4 5 1. 21 

4 un its 176 1.63 162 1.79 13 1. 24 I 1.11 

5 or •ore un its 74 1. 26 7-4 1.38 I 1.81 I 1.81 

Central Syste• 12,68g -46 .43 8,791 42.82 3,181 58 .34 719 38 .81 

Units lith No Air 
Conditioning 6,176 21.75 4,867 22.58 1,811 18.56 488 21.81 

Al l Occup ied 
Housing Units 27,931 1H.II 21,622 llt .ll 5, 451 let .ll 1,858 181.81 

Source : Annua l Housing Survey: 1983, Part F, Energy Related Housing Characteraatics, 
US Oepart•ent. of Coe•erce, Sept.e•ber 1g86. 
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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 llult.i-
I estern Faei ly F .. ily 

Hueber Percent. Hueber Percent. Hueber Percent. 
Equipeent. of Units of t.ot.ll of lkl i t.s of SF of Units of IF 

Un its lith Air 
Cond it ioning 8,282 37 . 24 3,996 38 .32 1,788 3&.88 

Root! lkl i ts 2,418 14 . 28 1,332 12 .11 881 17.88 

1 unit. 2,821 11 .98 1,882 9.85 785 18.29 

2 units 317 1.88 231 2.11 81 1.27 

3 units 49 1.29 25 1. 23 12 1.25 

4 units 14 1.18 11 1.11 I 1.11 

5 or eore units 6 1.13 3 1.13 3 1.18 

Central Systee 3,874 22.97 2,883 24 .21 987 18~82 

Units lith No Air 
Conditioning 11,586 82.78 7116 83.88 3,852 83 .32 

All Occupied 
Housing lklits 18,&e7 1H.H 11,111 111.11 4,821 111.11 

Source: Annual Housing Survey: 1983, Part. F, Energy Related Housing Characteristics, 
US Oeparteent of Coeeerce, Septeeber 1986. 
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Hueber Percent. 
of lklit.s of WH 

511 49 13 
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172 18 .57 

25 2.41 

3 1.29 

3 1. 29 

I 1.11 

388 29 . 48 

528 51 .87 
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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 
Number 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

Section Title 

Single and Multi-Family Construction in the U.S. 

Regional Distribution of New Single Family Homes 

Square Feet of Floor Space in New Single Family Homes 

Space Heating Fuels Used in New Single Family Homes 

Space Heating Systems in New Single Family Homes 

Central Air Conditioning in New Single Family Homes 
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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) 

Nu1ber of Percent Nu1ber of Percent Nu1ber of 
Sing le Fa1i ly of all Yult i-Fa1i ly of al l Yult i-Fa1i ly 

Year Units Units Units Units Bu i I dings 

1968 779 68 .87 388 33 .13 N/A 
1987 844 85 .33 448 34 87 N/A 
1988 899 59 .85 818 41.35 N/A 
1989 811 55 .28 858 44 .72 N/A 
1971 813 58 .89 821 43 .31 N/A 
1971 1,114 59 .44 892 41.58 74 
1972 1,143 57 .99 828 42.11 88 
1973 1,174 58 .29 841 41.71 91 
1974 932 55 .18 761 44.92 75 
1975 888 68 .82 431 33.18 45 
1978 1,134 75 .19 343 24.91 48 
1977 1,258 75 .92 399 24.18 59 
1978 1,389 73 33 498 28.87 73 
1979 1,311 89 .5-4 571 31.48 78 
1981 957 83 .72 5-45 38.28 74 
1981 819 84 .89 447 35.31 84 
1982 832 82 .82 374 37. 18 47 
1983 924 68.43 487 33 .57 61 
1984 1,125 82.16 827 37 .95 75 
1985 1,172 62.95 631 37 .15 73 
1968 1,121 83.78 838 38 .22 72 

Source: Character istics of New Housing . Construct ion Reports, Ser ies C25, 
Bureau of the Census, var ious issues. 
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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) 

Northeast North Central South 

Percent Percent Percent 

Total No . No. of of Total No . of of Total No . of of Total 

Year of Units Units Un its Units Un its Un its Units 

1968 792 129 16 .3 191 24 .1 334 42 .2 

1967 817 123 15 .1 195 23 .9 344 42 . 1 

1968 848 128 15 .2 218 25 .8 342 48.7 

1969 787 118 15 .1 171 22 .3 331 43 .2 

1971 793 111 14.1 178 21. 4 358 R9 

1971 1814 134 13.2 288 28 .5 487 46 .1 

1972 1143 149 13.1 231 28.2 524 45 .8 

1973 1,174 155 13.2 255 21.7 514 43 .8 

1974 932 131 14 .1 217 23 .3 394 42 .3 

1975 866 113 13 .8 215 24 .8 358 41 .3 

1976 1,834 121 11 .7 271 28 .2 418 39 .7 

1977 1,258 135 18 .7 388 23 .8 512 48 .7 

1978 1,389 141 18 .3 388 21.9 571 41.7 

1979 1,381 135 18.4 294 22 .6 535 41. 1 

1988 957 188 18 .4 178 17 .8 455 47 .5 

1981 819 87 18 .8 148 17.1 488 49 .8 

1982 832 79 12 .5 92 14.6 348 53 .8 

1983 924 188 11 .5 142 15.4 476 51.5 

1984 1,825 129 12.8 156 15 .2 588 49 .6 

1985 1,872 168 15 .7 151 14 .1 514 47 .9 

1986 1, 128 193 17.2 178 15 .2 585 45 .1 

Source : Characteristics of New Housing . Construction Reports, Ser ies C25, Bureau of the Census, 
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Percent 
No . of of Tota l 
Units Un 1ts 

137 17 .3 
155 19.8 
168 19.8 
149 19. 4 
156 19. 7 
214 28. 1 
239 28.9 
251 21.4 
198 28.4 
181 28.9 
232 22. 4 
311 2~. 7 

357 28. 1 
337 25.9 
233 24.3 
183 22. 3 
121 19.1 
288 21.6 
233 22. 7 
239 22. 3 
253 22.8 
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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,HI Sq . Ft . 1,2H Sq. Ft . 1,611 Sq . Ft . 
1,HI Sq. Ft. 1,199 Sq. Ft . 1,599 Sq. Ft. 2,399 Sq. Ft. 

Total No . No . of Perc:ent No. of Perc:ent No. of Perc:ent No . of Perc:ent 
Year SF Units Units of Total Units of Total Units of Total Units of Total 

1971 111-4 128 13 233 23 295 29 265 26 
1972 1U3 117 11 252 22 339 31 328 29 
1973 1,17-4 89 8 195 17 38-4 31 391 33 

197-4 932 63 7 157 17 271 29 321 3-4 
1975 8M 73 8 1-45 17 257 31 298 3-4 
1976 1,13-4 71 7 156 15 311 29 381 37 
1977 1,258 67 5 181 1-4 372 31 -475 38 
1978 1,389 88 s 181 13 38-4 28 S-43 -41 
1979 1,311 88 s 175 13 363 28 -496 38 
1981 957 6-4 7 137 u 281 29 331 35 
1981 819 71 9 125 15 238 29 261 32 
1982 632 57 9 11-4 16 188 31 188 31 
1983 92-4 71 8 131 u 285 31 299 33 
198-4 1,825 81 6 137 13 312 31 3-45 33 
1986 1,172 6-4 6 us 1-4 322 31 356 33 

1986 1,121 62 6 123 u 333 31 396 33 

2,-481 Sq. Ft . 
or •ore 

No. of Perc:ent 
Units of TotaJ 

93 9 
187 9 
136 12 
121 13 

9-4 11 

128 12 
16-4 13 
198 1-4 
199 15 
us 15 
12-4 15 
95 15 

138 15 
171 17 

18-4 17 

285 17 

Sourc:e: Charac:teristic:s of New Housing, Conatruc:tion Reporta, Striea C26, 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) 

Leu th1n 1,811 Sq. Ft . 1,211 Sq . Ft . 1,681 Sq. Ft. 
1,8H Sq. Ft . 1,199 Sq. Ft. 1,599 Sq . Ft . 2,399 Sq. Ft . 

Tot1l No •. No . of Percent No . of Percent No. of Percent No. of Percent 
Ynr SF Units Units of Tohl Units of Tohl Units of Tot1l lkl its of Tohl 

1971 134 23 17 24 18 33 24 38 27 
1972 149 21 13 36 24 36 24 41 27 
1973 155 21 13 28 18 43 28 45 29 
1974 131 18 13 26 21 34 26 41 31 
1975 113 13 12 24 21 32 28 33 31 
1976 121 14 12 21 17 32 26 41 34 
1977 135 14 11 22 17 35 26 47 35 
1978 141 12 8 23 16 33 24 52 36 
1979 135 9 7 17 13 34 25 49 36 
1981 181 7 7 14 14 28 26 36 36 
1981 87 9 11 11 13 21 23 38 34 
1982 79 11 14 11 14 18 22 25 32 
1983 186 8 8 14 13 28 26 37 35 
1984 129 9 7 16 12 34 27 42 33 
1985 168 8 5 21 12 48 29 58 34 
1986 193 7 4 18 9 64 33 67 35 

2,481 Sq. Ft. 
or eore 

No. of Percent 
Units of Totll 

18 14 
16 11 
19 12 
14 11 
11 18 
13 11 
16 12 
22 15 
26 28 
17 17 
17 19 
15 19 
19 18 
27 21 
32 19 
38 19 

Source: Ch1r1cteristics of New Housing, Construction Reports, Series C25, Bure•u of the Census v1rious 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 ) 

Leu than 1,111 Sq. Ft . 1,2H Sq . Ft. 1,8H Sq . Ft . 
1,HI Sq. Ft. 1,199 Sq. Ft . 1,5gg Sq. Ft. 2,3gg Sq . Ft . 

Total No . No. of Percent No. of Percent No . of Percent No. of Percent 
Yeu SFUnita Un ita of Total Unita of Total Un ita of Total Unita of Total 

1971 218 31 15 43 21 58 28 58 27 
1972 231 27 21 48 21 71 31 ea 28 
1973 255 24 11 52 21 78 31 72 28 
1974 217 15 7 « 21 e3 29 87 31 
1975 215 21 9 « 21 55 31 71 32 
1978 271 22 8 53 21 78 28 85 31 
19n 3H 17 5 57 19 88 29 118 38 
1978 3H 17 8 48 18 83 28 111 37 
1979 294 18 5 49 17 79 27 116 35 
1981 171 18 9 31 19 48 27 51 29 
1981 141 18 13 23 18 39 28 38 27 
1982 92 12 13 21 22 24 28 22 23 
1983 142 14 11 28 19 37 28 39 27 
1984 158 12 8 24 18 41 28 48 31 
1985 151 11 7 23 15 41 28 47 31 
1988 171 5 7 2t 11 47 27 59 34 

2,411 Sq. Ft . 
or •ore 

No . of Percent 
Units cf Tota l 

21 11 
22 9 
29 11 
28 13 
17 8 
34 13 
33 11 
42 14 
43 15 
28 15 
22 18 
15 18 
28 18 
31 21 
31 21 
38 21 

Source: Characteriatica of New Houaing, Construction Reports, Ser iea C25, Bureau of the Censua varioua 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,HI Sq. Ft. 1,2H Sq. Ft. 1,611 Sq . Ft. 
1,1H Sq. Ft. 1,199 Sq. Ft. 1,599 Sq. Ft. 2,399 Sq. Ft . 

Total No . No . of Percent No. of Percent No. of Percent No. of Percent 
Y11r SF Units Units of Total Units of Total Units of Total Units of Total 

1971 -467 55 12 131 28 138 31 111 23 
1972 52-4 58 11 131 25 157 31 1-43 27 
1973 51-4 32 6 78 15 163 32 187 36 
1974 39-4 23 6 6a u 189 28 1-49 38 

1975 358 27 7 51 1-4 1111 28 135 38 

1976 Ul 22 5 61 12 112 27 171 -42 
1977 512 21 .. 62 12 15-4 31 21-4 ... 
1978 571 28 .. 61 11 16-4 29 2« -42 
1979 535 18 3 61 11 161 31 228 41 
1981 -455 22 5 61 13 Ul 31 167 37 
1981 -488 25 6 66 16 131 32 132 32 
1982 3-41 23 7 55 16 11-4 3-4 1H 29 
1983 -476 31 7 6-4 13 157 33 158 33 

1984 588 27 5 71 u 161 32 176 3-4 

1985 51-4 31 6 68 13 161 31 173 33 

1986 615 33 6 6-4 11 1-46 29 181 36 

2,-4H Sq. Ft. 
or aore 

No. of Percent 
Units of Total 

3-4 7 
« 8 
5-4 11 
57 1-4 
-45 13 
5-4 13 
73 1-4 
83 15 
81 15 
65 u 
57 u 
-47 1-4 
67 u 
76 15 
81 16 
91 18 

Source: Characteristics of New Housing, Construction Reports, Series C26, Bureau of the Census various issues. 
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TABLE 3.7 Average Floor Space Per Unit in New Single Fami ly Homes, 
Western Region, 1971 - 1986 

(Number of Houses, in Thousands) 

Lua than 1,Hf Sq . Ft. 1,211 Sq. Ft . 1,5ft Sq . Ft. 
1,Hf Sq . Ft . 1,199 Sq . Ft. 1,599 Sq. Ft . 2,399 Sq . Ft. 

Total Mo . Mo . of Percent Mo . of Percent Mo . of Percent Mo. of Percent 
Year Sflkl it.a lkl ita of Total lkl its of Total lklit.a of Tota I lklit.a of Tota I 

1971 214 21 11 3& 18 58 32 82 31 
1972 239 19 8 41 17 78 32 79 33 
1973 261 13 6 38 16 79 32 58 34 
1974 191 9 6 31 18 86 M 83 33 
1976 181 14 8 27 16 81 33 81 33 
1978 232 12 6 31 13 79 34 83 3& 
19n 311 18 6 41 13 97 31 117 37 
1978 367 18 6 49 14 11-4 29 137 38 
1979 337 23 7 49 16 91 27 127 37 
1981 233 19 8 32 14 89 31 78 32 
1981 183 18 11 27 15 49 27 82 M 

1982 121 12 11 17 14 32 28 42 35 
1983 211 18 9 27 14 83 32 58 33 
1984 233 12 6 27 12 76 32 81 36 
1986 239 16 8 33 14 73 31 79 33 
1988 263 13 6 32 13 n 31 91 38 

2,411 Sq. Ft. 
or eore 

Mo . of Percent 
lklita of Total 

21 11 
25 11 
36 u 
22 11 
19 11 
28 11 
42 u 
49 u 
48 14 
37 16 
28 15 
19 18 
28 13 
37 18 
48 17 
41 17 

Source: Characteristics of New Housing, Construction Reports, Series C26, Bureau of the Census ••r ious 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 Cas 0 i I 

Percent Percent. Percent 
Total Nu•ber No . of Of Tot.a I No. of Of Tot.a I No . of Of Tot.a I 

Year of Units Units Un it.s Units Un i t.s Units Units 

1966 • 319 63 28 295 64 42 13 
1967 764 153 28 586 66 86 11 
1968 797 173 22 516 65 92 11 

1969 714 188 25 457 64 66 9 

1978 745 218 28 466 62 59 8 

1971 1,814 313 31 685 68 83 8 

1972 1,143 416 36 621 54 93 8 

1973 1,174 488 42 549 47 123 18 

1974 932 454 49 382 41 84 9 

1975 866 425 . 49 343 48 81 9 

1976 1,834 499 48 487 39 118 11 

1977 1,258 635 5e 476 38 128 9 

1978 1,369 718 52 511 37 189 8 
1979 1,381 662 51 512 39 86 7 

1988 957 482 58 394 41 29 3 . 

1981 819 487 58 339 41 16 2 

1982 632 315 58 252 48 17 3 

1983 924 448 49 488 43 22 2 

1984 1,825 492 48 468 45 24 2 

1985 1, 872 528 49 466 44 36 3 

1986 1,128 497 44 527 47 52 5 

Other/None 

Percent. 
No . of Of Total 
Units Units 

18 3 
19 3 
16 2 
9 1 

11 1 
15 1 
13 
16 1 
11 
18 2 
19 2 
28 2 
48 3 
41 3 
52 5 
57 7 
48 8 
53 6 
49 5 
42 4 
45 4 

Note : Total Nu1ber of units for 1966 through 1978 includes only those reporting heating fue l usage . 

• = Data reflect only houses begun in the last ha lf of th is year . 

Source : Characteristics of New Housing, Construct ion Reports, Ser ies C25, Bureau of the Census, 

var ious issues . 
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Space Heating Fuels Used in New Single Familx Homes in the Northeast 

TABLE 3.9 Space Heating Fuels Used in New Single Family Homes, 
Northeast Region, 1966 - 1986 

(Thousands of Units) 

Electr icity Gu Oi I 

Percent Percent Percent 

Toto I Nuobe No. of Of Total No. of Of Total No . of Of Total 

Year of Units Units Units Units Units Units Units 

1966 • 51 & 13 24 41 18 3& 

1967 Ill 14 13 &2 S& 31 28 

1968 118 18 IS &I Sl 39 33 

1969 114 21 19 51 49 32 31 

1971 95 23 24 41 43 31 31 

1971 134 34 2& S& 42 42 31 

1972 149 H 29 55 3& 48 33 

1973 156 H 28 52 34 54 35 

1974 131 51 38 38 29 41 32 

1975 113 37 33 27 24 46 41 

1976 121 38 31 18 IS 62 51 

1977 135 42 31 22 17 67 49 

1978 141 48 34 23 16 61 42 

1979 135 47 35 32 24 49 3& 

1981 let 3& 36 35 35 17 17 

1981 87 34 39 31 3S II 13 

1982 79 27 34 28 3& 14 18 

1983 18& 38 36 41 38 18 17 

1984 129 46 36 53 41 21 16 

1985 168 63 37 65 39 32 19 

1986 193 sa 31 81 42 47 24 

Note : Total ~uober of un1ts for 1966 through 1971 includes only those reporting heating fuel uuge . 

• : Oata reflects only houses begun in the last half of this year. 

9 • Insufficient saop le size. 

Source: Chuacteristics of New Housi ng, Construction Reports, Series C2S, Bureau of the Census, 

Yar i ous •ssues. 
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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) 

Electricity Cas Oi I 

Percent Porcont Percent 

Tot a I Nuobe No . of Of Total No. of Of Toto I No . of Of Total 

Year of Unots Units Units Units Units Units Units 

19M • 77 63 83 It 

1967 178 IS HI 81 19 11 

1968 197 16 ISS 78 25 13 

1969 !54 IS It 129 83 II 6 

1971 161 21 13 128 81 11 7 

1971 218 26 12 162 78 19 9 

1972 231 38 16 171 74 22 9 

1973 255 65 25 ISS 61 33 13 

1974 217 77 36 lll 51 26 12 

1975 215 82 38 lt7 49 21 9 

1976 271 189 41 131 48 26 II 

1977 3H 121 •• 138 46 31 II 

1978 38t 187 38 149 St 32 ll 

1979 294 96 33 162 ss 22 

1981 171 46 27 It! 61 6 4 

1981 141 37 26 87 62 B 8 

1982 92 24 26 53 57 3 3 

1983 142 35 24 92 as B 8 

1984 !56 38 19 lit 71 9 9 

1985 lSI 31 21 lll 74 8 8 

1986 171 38 17 132 78 8 9 

Note : Total Nuober of units for 1966 through 1971 onciOJdes only those reporting heating fuol usage. 

• • Data reflects only houses begun in the last half of this year . 

B = Insufficient s uple S!le . 

Source : Characteristocs of New Housing, Construction Reports, Series C25, 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) 

Electrocity Caa Oi I 

Percent Percent Percent 

Total liuab. No . of Of Total No . of Of Toto I No . of Of Total 

Yeor of Units Units Units Units Units Units Units 

1966 • HI 39 28 78 sa 16 11 

1967 329 95 29 189 58 31 9 

1968 332 115 32 191 57 25 

1969 316 111 35 178 57 21 7 

• 1971 341 133 39 183 54 17 5 

1971 467 219 45 227 49 21 

1972 524 272 52 222 42 22 

1973 SH 315 59 1M 33 34 

1974 394 264 67 119 27 1S 

1975 358 236 M 114 29 14 

1976 411 261 63 121 29 22 

1977 512 341 67 139 27 23 

1978 571 392 69 153 27 18 

1979 535 365 M 147 28 14 3 

1981 455 313 67 136 31 5 1 

1981 418 262 64 128 31 8 8 

1982 341 214 63 112 33 8 8 

1983 476 296 62 163 34 8 8 

1984 see 32S 64 171 33 8 8 

1985 514 3S4 69 146 29 8 8 

1986 SIS 335 M 153 31 8 8 

Note : Total Nuaber of units for 1966 through 1971 includes only those reporting heating fuel usage . 

• • Data reflects only houses b.gun in the last half of this year . 

8 • Insufficient saaple sill. 

Source: Characteristics of New Housing, Construction Reports, Series C2S, Bureau of the Census, 

._ar i 04Js ISSues. 
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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 Oi I 

Percent Percent Percent 
T ota I Nu1be r No . of Of Total No . of Of Total No . of Of Total 

Year of Un1ts Units Units Units Units Units Units 

1966 ' 53 12 2<4 <48 73 1 2 
1967 1<47 28 21 113 76 • 3 
1968 1<49 3<4 23 111 7<4 3 2 
1969 HI 35 25 1111 72 3 2 

1971 H8 33 22 113 76 1 1 
1971 21<4 •• 21 158 78 a a 
1972 239 63 26 173 72 a a 
1973 251 73 29 17<4 69 B B 

197<4 191 63 33 12<4 66 B B 

1975 181 78 39 187 59 B B 

1976 232 91 39 139 611 B B 

1977 311 131 <42 176 57 B a 
1978 357 162 45 186 52 8 8 

1979 337 154 <46 178 51 8 8 

1981 233 97 <42 121 52 B 8 

1981 183 H 41 94 51 8 8 

1982 121 58 41 59 49 B 8 

1983 2111 79 411 195 53 B 8 

198<4 233 91 39 127 55 B 8 

1985 239 79 33 1-44 69 B 8 

1986 253 7<4 29 162 64 B 8 

Note : Total Nu•ber of units for 1966 through 1978 includes only those reporting heating fuel 
• =Data reflects only houses begun in the last half of th1s year 
B = Insufficient sa•ple size . 

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

variOUS ISSUeS . 
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Year 

1969 
1978 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1988 
1981 
1982 
1983 
1984 
1985 
1986 

Note : 

Source : 

3.5 SPACE HEATING SYSTEMS IN NEW SINGLE FAMILY HOMES 

Space Heating Systems in All New Single Family Homes 

TAB LE 3.13 Heating System Types in New Single Family Homes, 
United States, 1969 - 1986 

(Thousands of Units) 

Central SysteiS Bu i It- In Systen 

Electr ic Hot later 
Furnace Heat Pu1p or Stea. Electric Ct.her/None 

Percent Percent Percent Percent Percent 
Tota I Nu1ber No . of of Total No . of of Total No. of of Total No . of of Total No . of of Total 

SF Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses 

696 551 73 72 11 65 9 S3 9 
735 524 71 91 12 75 18 84 7 

1814 733 72 64 6 124 12 57 5 
1143 845 74 63 6 158 13 36 4 

1,174 873 74 68 6 176 15 45 s 
932 679 73 54 6 163 17 36 4 
866 626 72 54 6 142 16 45 6 

1,834 788 75 59 6 147 14 48 4 

1,258 977 76 67 6 154 12 68 s 
1,369 781 57 336 25 65 5 132 18 56 4 
1,381 727 56 333 26 62 5 127 18 52 4 

957 541 57 233 24 36 4 86 9 62 6 
819 458 56 212 25 26 3 68 8 64 8 
632 334 53 166 26 24 4 58 8 sa 9 
924 513 56 265 29 35 4 56 6 54 6 

1,125 565 55 319 31 42 4 61 6 Sil s 
1,872 582 54 324 38 53 s 71 6 45 4 
1,128 687 54 321 29 76 7 64 6 52 5 

Electnc Heat Pu•p clas.sified under "Furnace• unti I 1978. 

Character istics of New Housing, Construction Reports, Series C25, Bureau of the Census, various issues. 
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S~ace 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 Systeu Built-In Systees 

Electric Hot later 
Furnace Heat Puep or Steae Electric Other/None 

Percent Percent Percent Percent Percent 
Total Hueber No . of of Total No. of of Total No . of of Total No . of of Total No . of of Tota l 

Year SF Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses 

1969 99 46 46 35 35 17 17 2 2 
1978 93 36 38 35 37 28 21 3 3 
1971 134 51 36 48 36 32 24 3 2 
1972 149 57 38 49 33 41 28 z z 
1973 155 57 37 52 33 41 27 5 3 
1974 131 46 35 39 29 44 33 5 2 
1975 113 36 32 41 36 34 38 3 3 
1976 121 41 34 46 38 31 26 3 2 

1977 135 47 35 58 37 34 25 4 3 
1978 141 39 28 12 8 46 33 34 24 19 7 
1979 135 41 29 14 11 43 32 31 23 7 5 
1988 191 34 34 11 11 23 23 24 24 8 8 
1981 87 27 31 12 13 19 22 19 22 19 12 
1982 79 25 32 11 13 28 26 16 29 8 11 

1983 116 34 32 15 15 28 26 21 29 7 7 
1984 129 42 32 21 16 36 28 23 18 7 5 
1985 168 58 35 31 18 45 27 29 17 6 3 
1986 193 61 32 28 15 69 36 29 15 6 3 

Note : Electr ic Heat Puap classified under 'Furnace• unti I 1978. 

Source : Character ist ics of New Housing, Construction Reports, Series C25, Bureau of the Census, var ious ISSUeS. 
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Year 

1969 
1978 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1988 
1981 
1982 
1983 
1984 
1985 
1986 

Note : 

Source· 

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 Syste.s 

Electric Hot later 

Built-In Systees 

Furnace Heat Puep or Steu Electric Other/None 

Percent Percent Percent Percent Percent 
Total Nueber No. of of Tota I No . of of Tota I No . of of Tota I No. of of Tota I No . of of Total 

SF Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses 

158 129 86 18 6 9 6 2 1 
156 132 84 7 5 15 18 2 1 
288 174 84 11 5 18 9 5 2 
231 191 83 9 4 29 13 z z 
255 192 75 14 5 45 18 4 
217 153 71 13 6 45 21 6 3 
215 156 72 11 5 39 18 9 4 
271 283 75 11 4 51 19 7 z 
388 224 75 12 4 58 16 15 5 
388 196 65 53 18 14 5 29 18 7 2 
294 282 69 45 15 14 5 25 9 7 2 
178 117 69 21 12 9 5 14 9 9 5 
148 98 71 16 11 5 4 14 18 7 5 
92 61 66 7 7 3 3 12 13 18 18 

142 182 72 16 11 4 3 18 7 9 6 
156 122 78 12 8 4 3 18 6 7 5 

151 121 88 15 18 4 3 8 5 3 2 
178 148 83 15 9 4 2 7 4 3 2 

Electric Heat Pu1p classified under 'Furnace' unti I 1978. 
Z a Less than 8.5 percent. 

Characteristics of New Housing, Construction Reports, Series C25, Bureau of the Census, 
UriOUS ISSUeS. 
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Year 

1969 
1971! 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1988 
1981 
1982 
1983 
1984 
1985 
1986 

Notes : 

Source: 

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 Syste.s Bui It-In Systeu 

El ect.r i c Hot hter 
Furnace Hut Pu•p or Steu Electric Ot~er/None 

Percent Percent Percent Percent Percent. 
T ota I Nu•ber No. of of Tota I No. of of Total No . of of Total No . of of Total No . of of Total 
SF Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses 

389 221 71 3 35 11 51 16 
335 233 71 2 u 12 59 17 
467 334 72 s 57 12 72 15 
524 394 75 4 61 12 64 12 
514 417 79 3 66 13 3a 8 
394 324 82 B B 48 12 20 5 
358 292 82 B B 41 11 23 7 
418 353 88 9 9 31 7 25 6 
512 447 87 9 B 29 6 33 6 
571 382 53 219 37 3 z 29 s 211 s 
535 275 51 21!6 38 B B 29 s 23 4 
455 244 54 154 34 B B 25 s 31! 7 
408 220 54 133 33 8 8 22 5 3? 8 
340 183 54 116 34 B 8 14 4 26 8 
476 259 55 179 38 8 B 15 3 22 5 

sea 268 51 214 42 9 8 13 3 28 4 
514 249 49 231 45 B B 16 3 p 3 
585 233 46 231 46 B B 16 3 2~ 5 

Electric Heat. Pu•p classified under 'Furnace• until 1978. 

B = Insuff1c1ent. sa•ple size . 
Z = Less than 1! .5 percent . 

Characteristics of New Housing, Construction Reports, Series C2S, Bureau of the Census, 

var ious issues. 
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Year 

1969 
1971 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1988 
1981 
1982 
1983 
1984 
1985 
1986 

Note : 

Source : 

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) 

Central Systeas Bui lt-In Systeas 

Electric Hot Water 

Furnace Heat Pu•p or St.ea. Electric Other /Hone 

Percent Percent Percent Percent Percent 
Total Nu•ber No . of of Total No . of of Total No . of of Total No . of of Total No. of of Total 
SF Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses Houses 

138 116 84 2 1 11 8 11 8 
151 123 81 1 1 15 18 12 8 
284 172 84 B B 17 8 14 7 
239 282 84 B B 28 8 16 7 
191 215 86 B B 25 Ul 18 4 
181 155 82 B B 26 13 8 4 
182 142 78 B B 29 16 9 5 
232 198 82 B B 35 15 5 z 
311 258 83 3 41 13 9 3 
357 242 68 62 17 3 1 39 11 12 3 
337 211 62 87 28 3 1 42 13 14 4 
233 147 63 46 28 B B 22 18 15 6 
183 112 61 42 23 B B 13 7 15 8 
121 65 54 32 27 B B 9 8 14 11 
2H 117 58 55 27 B B 18 5 16 8 
233 141 68 82 26 B B 13 8 18 7 
239 153 64 49 21 B B 16 7 19 8 
253 172 68 47 18 B B 13 5 19 8 

Electric Heat Pu•p class if ied under 'Furnace' until 1978. 
B = Insuffic ient sa•ple s•ze . 
Z = Less than 8.5 percent 

Characteristics of New Housing, Construction Reports, Series C25, 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 Uninsta l led 

Total No. No. of Percent No . of Percent 

Year of Units Units of Tot.a I Units of Tota I 

1968 768 193 25 568 75 

1987 771 214 28 557 72 

1988 794 244 31 558 89 

1989 711 259 36 452 64 
1978 734 246 34 488 66 

1971 1814 365 36 649 64 

1972 1143 489 43 654 57 

1973 1,174 571 49 894 51 

1974 932 448 48 484 52 

1975 866 399 46 467 54 

1976 1,934 511 49 523 51 

1977 1,258 679 54 579 46 

1978 1,369 797 58 572 42 

1979 1,381 784 69 517 48 

J.988 957 598 63 358 37 

1981 819 538 65 289 35 

1982 632 416 66 216 34 

1983 924 642 79 282 39 

1984 1,825 723 71 392 29 

1985 1,872 746 69 326 31 

1986 1,128 775 78 346 38 

Source : Characteristics of New Housing, Construction Reports, 
Ser ies C25, Bureau of t.he Census, var ious issues . 

3.28 



TABLE 3.19 Central Air Conditioning in New Single Family Homes, 
Northeast Region, 1966 - 1986 

(Thousands of Units) 

Installed Un inst.alled 

Total No . No . of Percent. No . of Percent. 
Year of Unit.s Un it.s of Tot.a I Un i t.s of Total 

19&6 124 9 7 115 93 
1967 113 11 9 183 91 
1968 117 12 18 186 98 
1969 183 11 11 92 89 
1971 93 9 18 84 98 

1971 134 14 18 121 98 
1972 149 17 11 132 89 
1973 155 22 14 133 86 
1974 131 21 16 118 84 
1975 113 14 13 98 87 
1976 121 16 13 115 87 

1977 135 23 17 112 83 
1978 141 28 21 113 88 
1979 135 35 26 188 74 
1988 188 29 29 71 71 

1981 87 25 29 62 71 
1982 79 21 27 58 73 
1983 186 35 33 72 67 
1984 129 44 34 85 66 
1985 168 71 42 98 58 
1986 193 84 43 189 57 

Source : Charact.erist. ics of New Housing, Const.ruct.ion Report.s, 
Series C25, Bureau of t.he 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) 

Insta lied Un instal led 

Total No. No . of Percent No . of Percent 
Year of Un its Units of Total Un its of Total 

1968 181 31 17 149 83 
1987 177 32 18 145 82 
1968 193 38 28 155 88 
1969 152 39 26 112 74 
1971 157 38 24 119 76 

1971 288 53 25 158 75 
1972 231 88 29 163 71 
1973 255 89 35 168 85 
1974 217 78 36 139 64 
1975 215 76 35 139 65 
1976 271 117 41 164 68 
1977 311 132 44 169 56 
1978 311 141 47 159 53 
1979 294 137 47 157 53 

1988 171 77 45 93 55 
1981 141 67 48 73 52 
1982 92 41 43 53 57 
1983 142 71 51 71 51 
1984 156 88 55 71 45 
1985 151 91 59 81 41 
1988 178 liS 62 65 38 

Source : Characteristics of New Housing, Construction Reports, 
Ser ies C25, Bureau of the Census , var ious issues . 
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TABLE 3.21 Central Air Conditioning in New Single Family Homes, 
Southern Region, 1966 - 1986 

(Thousands of Units) 

Installed lin instal led 

Total No . No . of Percent No . of Percent 
Year of Units Units of Total Units of Tota I 

1968 323 117 38 286 84 
1967 331 133 41 197 68 
1968 332 157 47 175 53 
1969 314 183 52 151 48 
19711 334 154 48 181 54 
1971 467 227 49 248 51 
1972 524 299 57 225 43 
1973 514 355 69 161 31 
1974 394 284 72 111 28 
1975 358 255 71 182 29 
1978 411 321 78 91 22 
1977 512 412 81 let 21 
1978 571 481 84 91 16 
1979 535 457 85 78 15 
19811 455 384 84 71 16 
1981 418 344 84 65 16 
1982 341 291 85 58 15 
1983 476 428 91 48 11 
1984 518 488 92 42 8 
1985 514 471 92 44 8 
1988 SIS 481 91 45 9 

Source : Characteristics of New Housing, Construct ion Reports, 
Series C25, Bureau of the Census, various issues . 
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TABLE 3.22 Central Air Conditioning in New Single Family Homes, 
Western Region, 1966 - 1986 

(Thousands of Units) 

Insta lied Uninstalled 

Total No. No . of Percent No. of Percent 
Year of Units Units of Tota I Units of Total 

1966 134 36 27 97 73 
1967 151 39 26 112 74 
1968 152 37 25 115 75 
1969 143 46 32 97 68 
1978 lSI 45 38 185 78 
1971 284 71 35 134 65 
1972 239 185 44 134 56 
1973 251 183 41 148 59 
1974 191 64 34 126 66 
1975 181 53 29 128 71 
1976 232 68 29 164 71 
1977 311 112 36 199 64 
1978 357 149 42 289 58 
1979 337 155 46 182 54 
1988 233 189 47 124 53 
1981 183 94 51 91 49 
1982 121 64 53 56 47 
1983 281 189 55 91 45 
1984 233 127 55 185 45 
1985 239 116 49 123 51 
1986 253 126 58 126 Sill 

Source: Characteristics of New Housing, Construction Reports, 
Series C25, Bureau of the Census, var1ous 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 
Number Section Title 

4.1 A Comparison of New Multi-Family Building and Units 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

Regional Distribution of New Multi-Family Homes 

Space Heating Fuels Used in New Multi-Family 
Buildings 

Air Conditioning Equipment in New Multi-Family 
Buildings 

Square Feet of Floor Space in New Multi-Family 
Units 

Space Heating Fuels Used in New Multi-Family 
Units 

Air Conditioning Equipment in New Multi-Family 
Units 

4.1 

Page 
Number 

4.2 

4.4 

4.6 

4.12 

4.18 

4.24 

4 .. 30 



Year 

1971 
1972 
1973 
1974 
1975 
1978 
1977 
1978 
1979 
1988 
1981 
1982 
1983 
1984 
1985 
1986 

Notes : 

Source: 

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 6 - 9 Units 11 - 19 Units 21 - 29 Units 31 - 49 Units 

Total Nueber Nueber Hueber Nueber Nueber 
Hueber of of I of of I of of I of of I of of I of 
Bui !dings Buildings Total Buildings Total Bui !dings Total Bu i I dings Total Bu i !dings Tota l 

74 38 52 18 22 12 18 4 5 2 2 
88 42 49 21 23 18 19 6 6 2 2 
91 43 48 23 25 18 18 4 5 2 2 
75 33 44 21 28 13 18 4 5 2 3 
45 22 49 12 27 7 15 2 4 1 3 
48 31 82 9 21 8 12 2 3 1 2 
59 38 81 12 21 8 13 2 3 1 1 
73 44 81 16 22 g 13 2 3 1 1 
78 47 81 17 21 11 13 2 3 1 2 
74 43 69 17 23 11 13 2 2 1 2 
84 41 84 13 21 7 11 2 3 1 1 
47 28 81 11 21 8 13 2 4 1 2 
81 33 55 15 25 9 15 2 3 1 1 
75 38 49 1g 28 14 18 4 s 1 2 
73 34 47 19 28 14 28 4 5 1 2 
72 31 43 28 28 18 22 4 5 1 1 

Z =fewer than 511 bu il dings, or less than 1.5 percent 
S • insuff ic ient va li dity 

Character istics of New Housing, Construction Reports, Series C25, Bureau of the Census, var ious 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 Widwest Percent Southern Percent I estern 
Year States Region of US Region of US Region of US Reg1on 

1971 74 9 13 14 28 28 38 22 
1972 88 13 15 17 28 32 37 24 
1973 98 13 15 17 19 35 39 24 

1974 75 9 12 15 28 31 42 19 
1975 45 6 13 11 24 15 34 13 
1976 48 6 13 12 26 13 27 16 
1977 59 6 11 13 23 16 28 23 
1978 73 6 8 17 23 24 32 26 
1979 78 6 8 16 21 29 37 27 
1988 74 5 7 14 21 31 43 22 

1981 84 5 8 11 18 32 49 16 
1982 47 4 8 7 15 25 53 11 

1983 88 4 7 8 13 34 57 14 

1984 75 s 7 9 11 43 56 19 
1985 73 8 11 9 12 34 46 22 

1988 72 9 13 11 16 29 48 23 

Percent 
of US 

29 
28 
27 
26 
29 
34 
39 
37 
34 
38 
25 
23 
22 
25 
38 
38 

Source: Character ist ics of New Housing, Construction Reports, Bureau of the Census, 

4.4 



I 

.. 
Cll 
c -~ --~ 
,... -i 
't -... ... 
i 
• ! 
.... 
0 

c.. 

! 

35 - ··· ... 

30 -
··. ... ············· ... 

0 
1973 1975 1979 1981 

---Northeast ------·North Central 

1983 1985 

South --- Nest 

FIGURE 4.3 Number of New Multi-Family Buildings, by Region 

60 

.. 
Cll c -:2 -i ,... .... -• • 't -.. .... 

' ' 30 

i 
• ! 
.... 
0 

20 .. 
c • u c.. 
t. 10 -

0 
1973 1975 1977 1979 

---Northeest ------·North Central 

' ' ' .... 

1981 

········· 
... ·· 

/ --/ 

1983 

/ 
/ 

198S 

South --- Nest 

FIGURE 4.4 Regional Shares of Total New Multi-Family Buildings 

4.5 



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 Cu Oi I Other/None 

Total No. of No. of Percent No . of Percent No . of Percent No. of Percent 
Year Bui ldinga Bui I dings of Total Bui I dings of Tota I Bui I dings of Total Bu i I dings of Tota I 

1973 91 s s s s s s s s 
197-4 75 -45 81 29 39 1 z z 
1975 -45 28 58 18 -41 1 3 z z 
1978 -48 28 59 17 35 2 5 z s 
1977 59 38 8-4 18 32 3 .. z s 
1978 73 -47 85 23 31 2 3 z s 
1979 78 51 85 25 32 1 2 1 1 
1981 7-4 -48 83 27 38 z s 1 1 
1981 8-4 -41 83 23 38 z s z s 
1982 -47 31 8-4 18 3-4 s s 1 1 
1983 81 -41 88 19 31 s s z s 
198-4 76 53 71 22 31 s s z s 
1985 73 -45 81 27 37 1 1 z s 
1988 72 -42 57 31 -41 1 1 1 

Notes: 8 = insufficient sa•ple size. 
Z =fewer than 511 buildings, or less than 1.5 percent 
S =insufficient validity 

Source: Characteristics of Hew Housing, Construction Reports, Series C25, 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 Cu Oi I Other/None 

Total No. of No. of Percent No . of Percent No. of Percent No . of Percent 
Year Bui I dings Bui I dings of Totai Buildings of Total Bui ldinga of Tota I Buildings of Total 

1973 13 s s s s s s s s 
1974 9 4 47 4 44 1 9 z z 
1975 5 2 41 2 43 1 15 z z 
1975 5 3 43 2 31 2 25 z s 
1977 5 3 5I 2 28 1 21 z s 
1978 5 3 -4e 2 24 2 31 z s 
1979 8 3 51 2 31 1 2t z s 
1981 5 3 51 2 44 z s z s 
1981 s 2 36 3 55 z s z s 
1982 4 2 44 2 48 s s z s 
1983 4 1 32 3 54 s s z s 
1984 s 2 38 3 57 s s z s 
1985 8 3 32 5 51 z s z s 
1988 9 3 28 5 55 z s z s 

Notes: B = insufficient sa1ple size . 
Z =fewer than Sit buildings, or less than 1.5 percent 
S = insufficient validity 

Source: Characteristic• of New Housing, Construction Reports, Series C2S, 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 Gu Oil Other/None 

Total No. of No . of Percent No. of Percent. No. of Percent No. of Percent 
Year Bui ldinga Bui ldinga of Tot.a I Buildings of Tohl Bui ldinga of Tohl Bui I dings of Tot.a I 

1973 17 s s s s s s s s 
1974 15 7 46 8 54 z z z z 
1975 11 5 48 s 51 z z z z 
19711 12 7 63 s 44 z s z s 
1977 13 7 56 s 39 1 IS z s 
1978 17 11 58 7 41 z s z s 
1979 liS 8 51 8 48 z s z s 
1981 14 8 64 7 411 z s z s 
1981 11 4 39 7 Ill z s z s 
1982 7 2 33 6 114 s s z s 
1983 8 3 36 s ISS s s z s 
1984 8 4 411 s 54 s s z s 
1985 9 5 52 4 47 z s z s 
1988 11 IS 55 5 45 z s z s 

Notes: 8 = insufficient saeple size. 
Z a fewer than 611 buildings, or less than 1.6 percent. 
S =insufficient Y~lidity 

Source: Characteristics of New Housing, Construction Reports, Series C2S, 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 Gaa Oi I Other/None 

Total No . of No. of Percent No. of Percent No . . of Percent No. of Percent 
Y11r Buildings Bui ldinga of Total Bui ldinga of Total Bui ldinga of Total Buildings of Total 

1973 35 s s s s s s s s 
1974 31 24 78 7 22 z z z z 
1976 15 12 78 3 22 z z z z 
1978 13 11 78 3 21 z s z s 
19n 17 14 82 3 18 z s z s 
1971 24 21 88 3 12 z s z s 
1979 29 25 87 4 13 z s z s 
1981 31 25 81 8 21 z s z s 
1981 32 25 81 8 21 z s z s 
1982 26 21 82 5 18 s s z s 
1983 3. 29 85 5 14 s s z s 
198. 43 37 88 8 13 s s z s 
1986 34 28 83 8 18 z s z s 
1988 29 2. 83 5 17 z s z s 

Notes : B • insufficient sseple size. 
Z • fe .. r than 511 buildings, or less than 1.5 percent 
S • insufficient validity 

Source: Characteristics of New Housing, Construction Reporta, Seriea C25, Bureau of the Cenaus, 
nnous issues . 
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Space 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) 

Electr icity ea. Oi I Other/None 

Tot1l No . of No . of Percent No . of Percent No . of Percent No. of Percent 
Ye1r Bu ildinga Build ings of Totll Bui I dings of Totll Buildings of Totll Buildings of Totll 

1973 24 s s s s s s s s 
1974 19 9 48 11 52 z z z z 
1975 13 II 51 II 49 z z z z 
19711 111 9 57 7 42 z s z s 
t9n 23 14 lit 9 39 z s z s 
1978 25 14 55 11 44 z s z s 
1979 27 15 54 12 44 z s z s 
1981 22 11 48 11 51 z s z s 
1981 111 9 54 7 44 z s z s 
1982 11 II 51 s 48 s s z s 
1983 14 7 54 II « s s z s 
1984 19 11 52 9 47 s s z s 
1985 22 9 41 13 57 z s z s 
1988 23 9 38 14 61 z s z s 

Notes: B = insufficient 111ple size. 
Z • f ... r th1n Stt buildings, or les1 th1n ~ . 5 percent 
S = inaufficient v1lidity 

Source: Ch1racteriat ic1 of Mew Housing, Conatruction Reports, Series C2S, Bure1u of the Census, 
nr iou1 issues . 
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4.4 AIR CONDITIONING EQUIPMENT IN NEW MULTI-FAMILY BUILDINGS 

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

Installed lklinstalled 
Air Conditioning Air Conditioning 

Total No. No. of Percent No. of Percent 
Year of Bu i I dings Buildings of Total Bui I dings of Total 

1973 9f s s s s 
1g74 75 57 78 18 24 
1975 45 33 74 11 28 
1978 48 32 87 18 33 
19n 59 41 89 18 31 
1978 73 51 71 22 31 
1979 78 59 78 19 24 
1981 74 58 79 18 21 
1981 84 51 78 14 22 
1982 47 39 83 8 17 
1983 81 51 as 9 15 
1984 78 65 88 11 14 
1985 73 59 81 14 19 
1988 72 61 83 12 17 

Note: S = insufficient validity. 

Source: Characteristics of New Housing, Construction Reports, 
Stri .. C2S, Bureau of the Censua, various isauea. 
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TABLE 4.9 Air Conditioning in New Multi-Family Buildings 
Northeast Region 

(Thousands of Buildings) 

Installed lk!installed 
Air Conditioning Air Conditioning 

Total No . No. of Percent No . of Percent. 
Year of Buildings Sui I dings of Total Bui !dings of Total 

1973 13 s s s s 
1974 9 8 82 3 38 
1975 8 4 84 2 38 

1978 8 4 85 1 35 
19n 8 4 88 2 34 
1978 8 3 47 3 53 
1979 8 4 85 2 35 
1981 5 3 57 2 43 
1981 5 3 51 2 49 
1982 4 2 52 2 48 
1983 4 2 48 2 52 
1984 . s 3 51 3 Sl 
1985 8 4 49 4 51 
1988 9 8 88 3 34 

Note: S • Insufficient validity. 

Source: Characteriat.ica of New Housing, Conat.rvct.ion Report.., 

S.ri .. C26, Bureau of t.he Census, various issues . 
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TABLE 4.10 Air Conditioning in New Multi-Family Buildings, 
North Central Region 

(Thousands of Buildings) 

Installed tAl insta li ed 
Air Conditioning Air Conditioning 

Total No . No. of Percent No . of Percent 
Yeu of Sui ldings Bui I dings of Total Sui ldings of Total 

1!173 17 s s s s 
1974 15 12 79 3 21 
1975 11 8 78 2 22 
11178 12 11 78 3 22 
19n 13 11 78 3 22 
1978 17 13 78 4 24 
197!1 18 13 77 4 23 
1!181 14 12 81 3 1!1 
1981 11 8 75 3 26 
1982 7 5 73 2 27 
1!183 8 8 78 2 22 
1984 8 7 85 1 15 
1986 9 8 91 1 11 
1988 11 11 87 1 13 

Note: S • Insufficient validity. 

Source: Characteristics of New Housing, Construction Reports, 
S.rita C25, Bureau of the Census, var ious issues . 
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TABLE 4.11 Air Conditioning Equipment in New Multi-Family Buildings, 
Southern Region 

(Thousands of Buildings) 

Installed Un i nata lied 
Air Conditioning Air Conditioning 

Total Mo. Mo. of Percent No. of Percent 
Year of 9u i I dings Buildings of Total Bui I dings of Tota I 

1973 35 s s s s 
1974 31 31 98 1 2 
1975 15 15 98 1 4 
1978 13 11 88 2 12 
1977 17 18 98 1 4 
1978 24 23 97 1 3 
1979 29 28 98 1 4 
1981 31 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 

Mote : Sa Insufficient validity . 

Source: Characteristics of New Housing, Construction Reports, 
Series C25, 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 Uninstalled 
Air Conditioning Air Conditioning 

Total No . No . of Percent No . of Percent 
Yen of Bu i I dings Bui I dings of Total Buildings of Total 

1973 24 s s s s 
1974 19 9 47 11 53 
1975 13 a 49 7 51 
197a la 7 43 9 57 
19n 23 11 4a 12 54 
1978 2a 12 48 14 52 
1979 27 15 sa 12 44 
1981 22 14 82 8 38 
1981 18 11 81 8 39 
1982 11 8 71 3 31 
1983 14 11 71 4 29 
1984 19 14 71 6 38 
1985 22 15 67 7 33 
1985 23 1a 68 7 32 

Note : S =Insufficient validity . 

Source: Characteristics of New Housing, Construction Reports, 
Series C25, Bureau of the Census, var ious 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 All New Multi-Family Units 
(Thousands of Units) 

Less Than 611 Sq. Ft. 811 Sq . Ft . 1,111 Sq. Ft. 
611 Sq . Ft . 799 Sq. Ft . 899 Sq. Ft . 1,199 Sq . Ft . 

Percent Percent Percent Percent 
Tota I Nueber No . of Of Tota I No. of Of Total No . of Of Tota I No. of Of Total 

Year of Un its Units Units Units Units Units Units Units Units 

1971 892 88 13 155 22 221 32 132 19 
1972 828 112 12 188 22 284 32 182 21 
1973 841 116 13 196 23 247 29 163 19 
1974 761 85 11 159 21 221 29 141 19 
1975 431 43 11 91 21 115 27 79 18 
1976 343 36 11 92 27 96 28 61 17 
1977 399 52 13 99 25 124 31 61 15 
1978 498 63 13 144 29 144 29 75 15 
1979 671 61 11 146 26 165 29 112 18 
1981 645 63 11 129 24 156 28 112 19 
1981 447 41 9 94 21 138 31 84 19 
1982 374 33 9 76 21 124 33 61 16 
1983 467 61 11 117 25 147 31 78 17 
1984 827 84 11 181 29 194 31 114 17 
1985 631 67 11 165 26 211 32 119 17 
1986 636 64 11 176 28 198 31 113 18 

Source: Character ist ics of New Housing, Construction Reports, Series C25, Bureau of the Census, 

•4 .18 

1,211 Sq . Ft . 
or eore 

Percent 
No . of Of Tota l 
Units Units 

95 14 
115 14 
128 15 
156 21 
113 24 
59 17 
62 16 
73 15 
98 17 

118 19 
92 21 
81 21 
75 18 
88 14 
89 14 
85 13 

various issues . 
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TABLE 4.14 Average Square Footage in New Multi-Family Units , 
Northeast Region 

(Thousands of Buildings) 

Leaa Than ISH Sq . Ft . 811 Sq. Ft . 1,111 Sq. Ft . 
511 Sq . Ft. 799 Sq . Ft . 899 Sq. Ft . 1,199 Sq . Ft . 

0 ·-:ent Percent Percent Percent 
Tota l Nu1ber No . of ~o , Total No . of Of Tota I No . of Of Tota I No . of Of Total 

Year of Un ita Un ita Unit. Unita Unita Un it.a Un its Un its Un it.a 

1971 91 8 9 13 14 2t 22 31 33 

1972 132 17 13 23 18 39 29 31 22 
1973 131 17 13 21 15 39 31 31 24 
1974 96 11 11 15 17 29 31 21 22 
1976 59 9 13 8 11 21 28 17 24 
1975 51 6 9 8 12 14 28 13 25 
1977 41 4 11 9 23 12 28 8 14 
1978 41 3 I! 17 42 9 22 8 14 
1979 53 4 8 13 25 17 32 9 17 
1981 48 4 8 14 31 12 28 7 15 
1981 41 2 6 I! 14 21 49 6 14 
1982 41 5 13 8 14 17 42 6 13 
1983 33 8 18 5 18 9 19 5 18 
1984 41 6 13 11 21! 11 24 8 16 
1985 41! 7 18 7 18 9 19 11 22 
1988 81 4 7 8 13 13 21 15 25 

1,2H Sq . Ft . 
or •ore 

Percent 
No. of Of Tota l 
Un ita Un its 

21 22 
24 18 
22 17 

18 19 
17 24 
13 21! 
11 25 
7 17 
9 18 
9 21 
7 18 
8 18 
6 17 
9 22 

13 27 
28 33 

Source: Character istiCS of New Housing, Construct ion Reports, Ser ies C26, Bureau of the Census, nr ious issues . 
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TABLE 4.15 Average Square Footage in New Multi-Family Units, 
North Central Region 
(Thousands of Units) 

Less Than 881 Sq. Ft. 881 Sq . Ft. 1,188 Sq. Ft . 
881 Sq. Ft. 799 Sq. Ft. 899 Sq. Ft. 1,199 Sq. Ft. 

Percent. Percent. Percent. Percent 
Total Nueber No. of Of Total No. of Of Tota I No. of Of Total No . of Of Tota I 

Year of Unit.. Un ita Unit.. Units Units Units Units Units Units 

1971 148 26 18 32 23 46 33 23 17 
1972 174 28 16 33 19 66 31 as 21 
1973 176 18 11 37 21 63 31 34 21 
1974 152 23 15 31 21 48 32 27 18 
1976 93 8 8 23 25 31 33 16 18 
1978 84 7 8 25 31 26 31 18 19 
1977 99 14 14 23 23 38 38 16 18 
1978 117 18 u 31 27 37 31 18 16 
1979 121 13 11 38 31 32 28 22 18 
1988 184 12 12 19 19 33 31 24 24 
1981 78 9 11 18 28 24 31 17 22 
1982 51 4 8 8 17 19 38 18 19 
1983 59 2 4 14 24 19 31 15 28 
1984 85 4 8 19 29 19 29 13 28 
1985 79 3 4 18 23 24 38 23 29 
1988 188 9 9 31 31 25 26 28 28 

Source: Characteristics of New Housing, Construction Reports, Series C26, Bureau of the Census, 
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1,288 Sq . Ft . 
or eore 

Percent. 
No. of Of Tota l 
Units Units 

13 9 
22 12 
31 18 
23 15 
18 17 

9 11 
9 9 

16 13 
19 15 
16 u 
12 18 
9 18 
9 15 

11 18 
11 u 
15 15 
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TABLE 4.16 Average Square Footage of New Multi-Family Units , 
Southern Region 

(Thousands of Units) 

Leu Thin 5H Sq . Ft. 811 Sq. Ft . 1,1H Sq . Ft. 
511 Sq. Ft. 799 Sq . Ft . 899 Sq. Ft . 1,199 Sq . Ft . 

Percent Percent Percent Percent 
Total Hueber No . of Of Total No . of Of Tota I No. of Of Total No . of Of Total 

Year of Units Units Units Units Units Units Units Units Units 

1971 251 31 12 52 21 87 33 47 18 
1972 314 33 11 87 32 93 31 81 21 
1973 333 44 13 72 22 94 28 59 21 
1974 344 35 11 71 21 95 28 55 19 
1976 154 14 9 34 21 38 23 32 21 
1978 113 11 11 29 28 27 25 18 17 
1977 125 14 11 31 24 39 31 21 15 
1978 181 21 12 58 31 62 29 28 16 
1979 227 23 11 55 24 57 31 43 19 
1981 242 22 9 58 24 58 28 44 18 
1981 218 17 8 52 24 83 29 41 18 
1982 199 15 8 43 22 55 32 32 18 
1983 271 27 11 71 28 88 32 41 15 
1984 358 39 11 184 29 189 38 58 18 
1985 298 34 11 81 27 91 38 48 18 
1985 269 29 11 71 27 83 32 46 17 

1,281 Sq. Ft. 
or aore 

Percent 
No. of Of Total 
Units Units 

43 15 
51 17 
55 15 
78 23 
48 28 
21 19 
21 17 
24 13 
38 17 
51 21 
48 21 
44 22 
47 18 
48 13 
46 16 
31 12 

Source: Characteristics of New Housing, Construction Reports, Series C25, 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) 

leu Than 881 Sq. Ft. 8H Sq. Ft. 1,HI Sq. Ft. 
8111 Sq. Ft. 799 Sq. Ft . 899 Sq. Ft. 1,199 Sq . Ft . 

Percent Percent Percent Percent 
Total Nu1ber No. of Of Total No. of Of Tota I No . of Of Total No. of Of Tota I 

Year of Units Unita Unita Units Unita Unita Units Units Units 

1971 2111 23 17 59 29 88 3-4 31 15 
1972 218 2-4 11 82 29 77 38 35 18 
1973 2112 27 13 88 33 81 311 29 1-4 
197-4 1711 18 9 -42 25 -48 28 28 18 
1976 1113 12 12 25 24 28 26 18 18 
1978 1118 13 13 32 31 29 27 1-4 1-4 
1977 133 21 16 37 28 3& 27 19 16 
1978 181 23 1-4 -41 26 47 29 24 16 
1979 189 21 12 -41 26 -49 29 28 17 
1981 163 16 11 38 26 42 28 27 17 
1981 111 11 11 21 18 31 28 22 21 
1982 82 8 11 17 21 23 28 u 17 
1983 111-4 16 16 27 28 33 32 18 18 
1984 184 18 11 48 28 67 3-4 28 18 
1986 2117 2-4 11 58 28 77 37 28 14 
1988 218 22 11 88 31 78 35 32 16 

1,2111 Sq. Ft . 
or 1ore 

Percent 
No. of Of Tota I 
Units Units 

19 111 
19 9 
19 18 
38 22 
26 24 
18 17 
22 18 
27 17 
31 18 
32 21 
28 24 
21 24 
13 12 
19 11 
21 11 
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 All New Multi-Family Units, 
United States 

(Thousands of Units) 

Electricity Gas Di I Dther/None 

Total No . No . of Percent No . of Percent No . of Percent No. of Percent 
Ye.r of ~ita ~ita of Total ~its of Total ~ita of Tota I Units of Total 

1973 841 s s s s s s s s 
1974 781 455 81 289 35 29 4 7 1 
1975 431 253 59 141 33 29 7 7 2 
1978 343 212 59 113 33 24 7 3 1 
19n 399 281 ae 115 29 18 5 4 1 
1978 491 339 88 131 28 24 5 5 1 
1979 571 388 88 151 28 27 5 8 1 
1981 545 382 88 185 31 12 2 8 1 
1981 447 293 88 142 32 7 2 4 1 
1982 374 255 88 113 28 9 3 7 2 
1983 487 327 71 133 28 3 1 4 1 
1984 827 452 72 185 28 5 1 5 1 
1985 831 425 87 197 31 3 z 5 1 
1988 835 411 83 221 35 8 1 7 1 

Note: S • insufficient val idity 

Source: Ch1r1cter istics of New Housing, Construction Reports, S.riea C25, Bure1u of the Census, 
nr 1ous 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 Cas Oi I Other/Hone 

Total No. No. of Percent No . of Percent No. of Percent No. of Percent 
Year of Units Units of Tota I Units of Total lklits of Total Units of Tot.a I 

1973 131 s s s s s s s s 
197-4 96 -42 .... 27 28 21 22 8 6 
1976 69 2-4 35 17 2-4 23 3-4 5 8 
1976 51 21 -42 11 22 16 32 2 .. 
19n u 21 -48 9 22 11 2-4 2 6 
1978 u 13 33 9 23 18 .... z s 
1979 53 21 39 11 21 21 -41 z s 
1981 -48 21 -43 16 3-4 11 22 z s 
1981 -41 11 28 23 58 5 1-4 z s 
1982 u 17 -41 15 37 8 21 1 3 
1983 33 9 29 21 63 s s z s 
198-4 -41 18 -47 16 ... s s 1 2 
1985 -48 17 38 25 55 3 8 1 3 
1988 61 19 31 33 5.4 7 6 2 3 

Note: S =insufficient validity 

Source: Chartct.ristics 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, North Central Region 

TABLE 4.20 Space Heating Fuels Used in New Multi-Family Units, 
North Central Region 
(Thousands of Units) 

Electric ity Cas Di I 

Total No. No . of Percent No . of Percent No. of Percent 
Year of ~oMits ~oMits of Total ~oMits of Total ~oMits of Total 

1973 175 s s s s s s 
1974 152 81 39 91 59 1 1 
1975 93 45 49 47 51 z z 
1!178 84 44 52 3!1 48 1 2 
1977 99 54 55 3!1 39 8 8 
1978 117 71 81 44 38 2 2 
1979 121 89 57 51 41 2 1 
1981 114 57 55 48 45 z s 
1981 78 38 48 42 54 z s 
1982 51 17 33 32 83 s s 
1983 59 22 37 37 82 s s 
1984 85 32 49 34 51 s s 
1985 79 42 53 38 48 z s 
1988 111 sa 53 43 48 z s 

Note : Z a fewer than 5fl units, or less than 1.5 percent 
sa insuffic ient val idity 

Other/None 

No . of Percent 
~oMits of Total 

s s 
1 
1 1 
z s 
z s 
z s 
1 1 
1 1 
z s 
2 3 
1 1 
z s 
1 
1 

Source: Character ist ics of New Hous ing, Construct ion Reports, Ser ies C2S, Bureau of the Cenaua, 
var ious issues . 
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Space Heating Fuels Used in New Multi-Family Units, Southern Region 

TABLE 4.21 Space Heating Fuels Used in New Multi-Family Units, 
Southern Region 

(Thousands of Units) 

Electricity Cas Di I Other/None 

Total No . No. of Percent No. of Percent No. of Percent No. of Percent 
Year of Units Unita of Total Units of Tota I Unita of Total Units of Total 

1973 333 s s s s s s s s 
1974 344 263 76 73 21 7 2 z z 
1975 164 129 78 31 18 5 3 z z 
1978 113 78 78 19 18 8 8 1 1 
19n 125 118 as 18 13 3 2 z s 
1978 181 181 89 18 9 3 2 1 1 
1979 227 211 88 22 11 4 2 2 1 
1981 242 213 84 3a 15 2 1 z s 
1981 218 184 84 33 15 1 1 z s 
1982 199 178 88 21 11 s s 2 
1983 271 238 88 31 12 s s 1 z 
1984 358 312 87 48 13 s s z s 
1985 298 263 88 34 12 z s 1 z 
1988 259 224 87 33 13 z s 1 z 

Note : z = fewer than see units, or less th1n 1.5 percent 
S = insufficient v1lidity 

Source: Characteristics of Mew Housing, Construction Reports, Series C25, Bure1u of the Census, 
var ious issues. 
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Space Heating Fuel s 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) 

Electr icity Caa Oi I Other/None 

Total No . No . of Percent No . of Percent No . of Percent No . of Percent 
Y11r of Un its Un its of Totll Units of Totll Un its of Totll Units of Totll 

1973 212 s s s s s s s s 
1974 171 9t 53 79 47 z z z z 
1975 113 55 53 48 48 z z z z 
1978 118 81 57 45 42 z s z s 
1977 133 81 81 51 38 z s 1 1 
1978 181 95 59 81 38 z s 4 2 
1979 189 97 58 88 41 z s 4 2 
1981 153 81 53 87 44 z s 5 3 
1981 111 83 58 44 41 z s 4 4 
1982 82 45 55 34 42 s s 3 4 
1983 114 sa 55 44 42 s s 3 2 
1984 184 9t 55 71 43 s s 4 2 
1985 217 113 51 111 49 z s 3 1 
1988 218 111 47 112 52 z s 3 1 

Note : Z = fe .. r th1n 511 units, or less than 1.5 percent 
S 2 insuffic ient v• li dity 

Source: Ch1racter ist ics of New Hous ing, Construct ion Reporta, Series C25 , Bure1u of the Census, 
various issues . 
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4.7 AIR CONDITIONING IN NEW MULTI-FAMILY UNITS 

TABLE 4.23 Air Conditioning in All New Multi-Family Units, 
United States 

(Thousands of Units) 

Insta lied Uninstalled 
Air Conditioning Air Conditioning 

Total No . No. of Percent No . of Percent 
Year of Units Units of Tota I Units of Total 

1973 8-41 s s s s 
197-4 761 653 86 117 1-4 
1975 -431 387 85 63 15 
1976 3-43 259 75 8-4 25 
19n 399 319 81 81 21 
1978 -498 392 79 117 21 
1979 571 -475 83 96 17 
1981 S-46 -481 8-4 as 18 
1981 -4-47 383 88 66 1-4 
1982 37-4 327 87 -47 13 
1983 -487 U-4 89 &3 11 

198-4 627 561 89 66 11 

198& 831 553 88 78 12 
1988 636 558 88 78 12 

Note : S = insuffic ient val idity 

Source: Characteristics of New Housing, Construction Reports, 
Ser ies 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) 

lnsta lied Uninstalled 
Air Conditioning Air Conditioning 

Total No. No. of Percent No . of Percent 
Year of Un it.a Unit.a of Total Units of Total 

1973 131 s s s s 
1974 95 79 M 18 18 
1975 89 82 89 11 11 

1978 5I 39 78 11 22 
1977 41 35 M 7 18 
1978 41 22 55 18 45 
1979 53 43 81 11 19 
1981 4e 35 77 11 23 
1981 41 32 79 8 21 
1982 41 29 89 13 31 
1983 33 21 81 13 41 
1984 41 28 85 14 35 
1985 4e 31 88 15 32 
1988 81 51 88 11 32 

Note: S =insufficient validity 

Source: Characteristics of New Housing, Construction Reports, 
Series C25, Bureeu of the Census, vsrious 111ues. 

4.31 



TABLE 4.25 Air Conditioning in New Multi-Family Units, 
North Central Region 
(Thousands of Units) 

Instilled Un i nstlll ed 
Air Conditioning Air Conditioning 

Total No. No. of Percent No . of Percent 
Year of Units Units of Total Units of Total 

1973 175 s s s s 
1974 152 134 88 19 12 
1975 93 83 88 12 12 
197& 84 71 85 13 15 
19n 99 8& 8& 14 14 
1978 117 98 84 19 1& 
1979 121 98 81 23 19 
1981 114 89 85 15 15 
1981 78 84 83 14 17 
1982 51 41 81 11 21 

1983 59 48 81 11 19 
1984 65 59 91 7 11 
1985 79 75 95 4 5 
198& 1H 94 95 5 5 

Note: S = insuffici ent 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 Un installed 
Air Conditioning Air Conditioning 

Total No. No of Percent. No . of Percent. 
Year of lMI i t.a lkllt.a of Tota I lMI i t.s of Tota I 

1973 333 s s s s 
197<4 3<4<4 338 98 5 2 
1975 18<4 182 99 2 1 
1978 113 ge 93 7 7 
1977 125 122 98 2 2 
1978 181 178 98 3 2 
1979 227 22<4 99 3 1 
1981 2<42 231 98 11 • 
1981 218 211 97 7 3 
1982 199 195 98 • 2 
1983 271 28e 99 • 1 
198<4 358 353 99 5 1 
1985 298 292 98 8 2 . 
1988 259 258 99 3 1 

Note : Sa insufficient. validity 

Source: Characteristics of New Housing, Construction Reports, 
Striea C25, Bureau of t.he Census, various issues. 

4.33 



TABLE 4.27 Air Conditioning in New Multi-Family Units, 
Western Region 

(Thousands of Units) 

Insta lied Un installed 
Air Conditioning Air Conditioning 

Total No. No. of Percent No . of Percent 
Year of Units Units of Total Units of Total 

1973 212 s s s s 
1974 171 111 &I &9 41 
1975 113 &1 59 42 41 
197& 116 54 51 62 49 
1977 133 75 5& 58 44 
1978 161 93 58 67 42 
1979 169 111 &6 59 36 
1981 153 liS 68 43 32 
1981 111 75 &8 36 32 
1982 82 &2 75 21 25 
1983 114 81 7& 25 24 
1984 164 123 75 41 25 
1985 217 154 74 53 26 
198& 216 158 74 58 26 

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 Energ~ Efficiency in the 
Purchase of Appliances and Home Heating and Cooling Equ1pment, 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 mo~ 
current information available. 

This chapter is comprised of the following sections : 

Section 
Number 

5.1 

5.2 

5.3 

5.4 

Section Title 

Household Appliance Saturation Levels: 1978 & 1984 

Builder-Installed Appliances in New Housing 

Trends in Household Appliance Energy Efficiency and 
Energy Consumption 

Shipment Weighted Energy Factors for Major Household 
Appliances 

5.1 

Page 
Number 

5.2 

5.3 

5.4 

5.7 



5.1 HOUSEHOLD APPLIANCE SATURATION LEVELS: 1978 and 1984 

TABLE 5.1 Household Appliance Saturation Levels, 1978 and 1984 

Willion Households Percentage of Househo lds 

Appliance 1978 1984 1978 1984 

Total Households 75 .5 85 .3 111 111 

Electric Appliances 
Te levision Set (Color) N/A 75 .9 N/A 88 
Te levision Set (B/1) N/A 37 .3 N/A 43 

Clothes lasher 57 .4 53 .8 75 74 

Range (Stove-Top or Burners) 41 .7 48 .5 53 54 

Oven 41.5 54 .2 54 53 
Wicronve 8.1 29.5 8 34 

Clothes Dryer 34 .5 39.5 45 45 

Separate Freezer 27 .1 31.7 35 37 

Dishwasher 25 .5 32 .5 35 38 

Cas App I i ances 
Range (Stove-Top or Burners) 38 .9 39 .1 48 45 

Oven 35 .9 35 .9 47 42 

Clothes Dyer 11 .1 13 .7 14 15 

Refrigerators 
One 88 .1 75 .8 88 88 

Two or tore 11.4 11 .3 14 12 

Air Conditioning (A/C) 
Central 17 .8 25 .7 23 31 

Individual Roo. U,its 25 .1 25 .8 33 31 

None 33 .8 34 .9 44 41 

Source: Annual Energy Rev iew, U.S. DOE/EIA, Way 1987. 
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5.2 BUILDER-INSTALLED APPLIANCES IN NEW HOUSING 

TABLE 5.2 Builder-Installed Appliances in New Housing, 1979 

New Pr ivate Housing Coepletions in 1979: 1,871,881 (1) 

J of App I i ances Tota l f of Bu ilder Installed 
J of Total Installed in Appliances Sold Appl iances 

Type of New Housing New Ho.es (3) in 1979 (4) •• 1 Percent 
Appliance Un ita (2) (Thousands) (Thounnds) of Total (5) 

Refr igerators 35 .8 885.7 5311.8 12.8 
Freezers NA NA 1773.8 1.1 
Rooe Air Cond itioners 2.8 51.8 2831.4 1 8 
Dryers 7.7 144.& 347&.1 4.2 
Elec . Ranges and Ovens 87 .9 1271.7 2977 .2 42 .7 
Wicrowave Ovens 1.1 2.8 2447 .1 1.1 
Dishwashers 72 .2 1351.2 3388 .2 39 .9 
lashers 7.1 131.& 4811.1 2.9 

Notes : 1) As published in Apri I, 1982 Econoeic Indicators prepared by the Counc1l of 
of Econoeic Advisors . 

2) 1979 Houaing Industry Dynae1ca Survey of Bu i lder Inatal lation Prat icea, 
approxieately 4,511 responses 

3) Calcu lated using the percentages in co luen 1 and the figure for new pr1vate 
hous ing coep letions in 1979 

4) Assoc iat ion of Hole Appliance Wanufacturers reporta of 1979 total industry 
distr ibutor sales . 

5) Data in coluen 2 divided by data in coluen 3. 

Source · Facts on llajor Ho.e Appl iance Energy Consueption and Eff ic iency Trends, 
Assoc iat ion of Hoee Appliance Manufacturers, January 1985 . 
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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 
Volu1e ll Change Consuept 1on ll Change In Eff ic iency ll Change In Capac ity ll Change l 
Per Unit in Voluee Per Un it Consuept1on (Energy Eff iciency Per Unit Capac 1 ty 

Appl iance (cu . ft.) Since 1g72 (kwh/Yr .) Since 1g72 Factor, EER) Since 1g72 (BTUs/Hr .) Since 1gn 

Refrigerators 1g72 18.18 17215 .45 3.84 
1g78 1g.73 8.8 1425 .78 -15 .9 4.ge 2g.8 
1g88 1g.61 7.g 1277 .58 -215 .1 s .sg 45 .6 
1g81 1g.815 g. 4 118g.S4 -31.1 15 .1g 58.8 
1g82 19.g7 18 .1 11gl. 71 -31.1 15. 12 sg.4 
1g83 28 .31 11.8 1161.21 -32 .8 15 .39 66 .4 

Freezers 1g72 29 .18 1461.11 7 .2g 
1978 215 .84 -8.1 g8s 51 -32 .5 9 g2 315 .1 
1981 215 .26 -11 .1 883 .31 -39 .5 18 .85 48 .8 
1981 25 .53 -12 .5 837 14 -42 .7 11 .13 52 .7 
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 .6 

Dishwashers 1972 4 17• 
1979 3.23• 22 .5 1. 24 29 .2 
1982 2.87• 31.2 1. 31 45 .8 
1g83 2.7h 35 .3 1.35 54.2 

Clothes lashers 1972 2.44 3.8h 1.64 
1979 2. 56 4.9 2.8 .. -215 .5 l .g1 42 .2 
1981 2.52 3.3 2.59• -32 .1 l .g7 51.6 
1983 2.54 4.1 2.57• -32 .5 1.99 54 .7 

Rooe Air Conditioners 1972 1281.81 5.98f 112215.81 
1g78 121g. 21 -5 .7 15 .72f 12 .2 11827 .61 5.9 

1981 1134. 21 -11 .5 7 82f 17 .3 186815 .61 3 7 

1981 1161.11 -9 .4 7.86f 18 .1 18924.41 6.8 

1982 1135.11 -11 .5 7 14f 1g.4 18811 .41 5 6 

1983 1187 81 -15 1 7 29f 21. g 185615 .31 3.3 

Note : • z kwh/ cyc le . 
f = EER, energy eff ic1ency rat io. 

Source : Facts on Wa jor Hoee Appl iance Energy Consueption and Eff iciency Trends, 
Assoc iat ion of Ho•e Appliance Wanufacturers, January 1985. 
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Remarks: 

1. 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). 

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

3. 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. 

4. 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. 

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

6. 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. 

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

o Refrigerators and Freezers -- improved insulation, door gasket s, 
compressors, and evaporator and condensor heat transfer systems . 

o 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. 

o Clothes Washer -- fewer warm rinse options, multiple water 
level settings, and better water extraction for more efficien t 
drying. 

o Room Air Conditioners -- improved compressors, air circulat io1, 
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 (SWEF) 

Appliance Source 1972 1976 1978 1977 1978 1979 1988 1981 1982 1983 198<4 

Caa Central CS-179 82.7 83.8 86 .9 
Space Heater lennox 85 .8 86 .8 86 .1 86.5 88.3 88 .8 87 .8 
(AFBJ I) Carrier 86.1 88.3 88 .7 88.6 

lll. 89.8 73 .8 

Oil Central CS-179 73 .8 76 .8 78 .1 
Space Heater lll. 78 .3 78 5 
(AF\£ I) 

Roo• Air Conditioner CS-179 8.2 8.8 7.1 
(EER) AHAW 8.1 8.7 7.8 7.1 7.3 7.6 

Central Air Conditioner CS-179 8.7 7.8 7.8 
(SEER) lennox 8.2 8.9 7.1 7.8 7.1 7.1 7.7 8.2 

ARI 7.8 7.1 7.3 7.5 7.8 7.8 8.2 8.4 8.8 

Electric later Heater CS-179 79 .8 88.7 81 3 
(Percent) lll. 83.8• 

Cas later Heater CS-179 47 .4 48 .2 51.2 
(Percent) 

Refrigerator CS-179 4.2 6.1 6.7 
(Cu . Ft./kwH/Day) AHAW 3.8 6.1 5.8 8.1 8.4 5.8 

Freezer CS-179 8.1 11.1 11.8 
(Cu . Ft./kwH/Day) AHAW 7.3 9.9 11.9 11 .3 11.4 11.8 

• Does not include heat puep water heater . 

Data Sources: AHAW- Association of Hoee Appliance Wanufacturers 
ARI - Air Conditioning and Refrigeration Institute 
Carrier - Carrier Corporation 
CS-179 - DOE Survey of Wanufacturers 
lennox - Lennox Corporation 

Source: The Behavior of the Warket for Energy Efficiency in Residential Appliance• Including Heating and 
Cooling Equipeent, lawrence Berkeley Laboratory, Septeeber 1984. 
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FIGURE 5.2 Percentage Improvements in Appliance Efficiency 
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. 

2. 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. 

3. The information provided by Lennox, Carrier, AHAM, and ARI, which is 
also on Table 5.4, varies somewhat from the DOE data. Most significant'y, 
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 A~pliance Energy Consumption 
and Efficiency Trends, a publication of the Assoc1ation 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 
Number Section Title 

6.1 Historical Residential Energy Consumption 

6.2 Residential Energy Consumption per Household and 
per Capita 

6.3 

6.4 

6.5 

Total Residential Energy Consumption: April 1982 
through March 1983 

Average Residential Energy Consumption: April 1982 
through March 1983 

Historical Energy Prices for the Residential Sector 

6.1 

Page 
Number 

6.2 

6.4 

6.7 

6.8 

6.14 



6.1 HISTORIC RESIDENTIAL SECTOR ENERGY CONSUMPTION 

TABLE 6.1 Residential Sector Energy Consumption, by Fuel Type, 
1960 - 1985 (Trillion BTUs) 

Fuel Type 
Tot.a I End- Electr ica l 
Use Energy Energy 

Year Coal Cas Petro leu• Electricity Consu1ed Losses 

1961 418.3 3,211.8 2,265.3 687 .4 8,572.8 1,711 .8 
1961 372 .1 3,382.3 2,331.9 731 .7 8,797.9 1,784.2 
1982 358 .7 3,6H .3 2,441 .9 794.3 7,192.2 1,911.1 
1963 319.6 3,896.3 2,459 .4 855.8 7,319.9 2,148 .7 
1964 272.1 3,899.8 2,376 .1 927 .5 7,474.1 2,211.3 
1965 254.1 4,119.3 2,481 .6 992.9 7,748 .8 2,371.9 
1968 246 .8 4,281.6 2,471 .7 1,181.2 8,158.2 2,596 .8 
1967 211 . 1 4,439 .8 2,558.8 1,161.5 8,3&8 .2 2,774 .2 
1968 191.1 4,678 .4 2,685 .2 1,311.9 8,758 .8 3,118.1 
1969 177.7 4,884 .4 2,738 .7 1,458.1 9,238 .8 3,479.9 
1971 153.4 4,962.4 2,755 .2 1, 591.1 9,462.1 3,867.7 
1971 144.6 6,192 .4 2,777 .1 1,714.4 9,718.4 4,123 .3 
1972 111.1 6,258 .9 2,896 .4 1,837.7 11,111.1 4,418.7 
1973 116.2 6,HI.6 2,825 .2 1,978.3 9,917.2 4,734.8 
1974 113.8 4,891.1 2,573.5 1, 972.8 9,548.1 4,813.1 
1976 84 .7 5,124.1 2,494 .9 2,1M.7 9,611.4 4,843.1 
1978 82 .4 5,148.7 2,721 .4 2,18g .2 11,121.7 4,985 .2 
1977 83 .5 4,914.4 2,695.1 2,211.6 9,894 .5 5,317.1 
1978 84.8 4,988 .9 2,619.9 2,311.3 9,992 .7 5,631. 9 
1979 73.8 5,152.4 2,113.7 2,329.8 9,589 .5 5,624.7 
1981 81.3 4,855 .4 1,747.9 2,448. 1 9, 111.7 5,955.4 
1981 71.3 4,852 .1 1,543.4 2,484.4 8,731 .2 5,874.7 
1982 78 .8 4,751 .7 1,441.1 2,489 .1 8,757 .8 5,974.9 
1983 78.9 4,614.5 1,382.2 2,582.2 8,515.8 8,128.5 
1984 83 .5 4,686 .1 1,428.5 2,853.4 8,848.4 8,177 .7 
1986 71.3 4,572.9 1,538.9 2,698.8 8,878.9 8,384 .5 

Source : State Energy Data Report, U.S. DOE/EIA, Apri I 1987 
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Pr inry 
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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 
Fossi I Fuel Total Consu1ption Total Pr i nry Energy 

Nutber of Fossi I Fuel Consu1ption Electricity per Household Priury Energy Consu1ption 
Households Consu1ption per Household Consutption Household Consu1ption per Househo ld 

Year (Wi II ions) (Tri I Btu) (Wi I Btu) (Wi I Btu) (Wi I Btu) (Tri I Btu) (Wi I Btu) 

1968 52.8 5,885.4 111.5 2,399.1 45.4 8,284.3 156.9 
1961 53 .6 6,866.2 113.3 2,515 .9 47.1 8,582.8 168.2 
1962 54 .8 6,397.9 116.8 2,784 .4 49.4 9,182.3 166.2 
1963 55.3 6,464.3 117.1 2,982.3 52.5 9,366.6 169.5 
1964 56 .2 6,546.6 116.6 3,137.8 55.9 9,684 .4 172.5 
1965 57 .4 6,753 .9 117.6 3,364.8 58 .6 11,118.7 176 .2 
1966 58 .4 8,977 .1 119.4 3,677.1 63.1 18,654.1 182 .4 
1967 59.2 7,217 .7 121.7 • 3,934.7 66 .4 11,142.4 188. 1 
1968 61 .8 7,454.7 122.6 4,411.1 72. 5 11,864.7 195.1 
1969 62 .2 7,781.8 125.1 4,938 .9 79.4 12,716.7 21!4 .4 
1971 63.4 7,861.2 124.1 5,448.7 85.9 13,31!9.8 21!9 .9 
1971 64.8 8,114 .1 123.7 5,827.7 91.1 13,841.7 213.7 
1972 68.7 8,2&3.3 123.9 6,254 .4 93 .8 14,517.7 217 .7 
1973 68.3 7,931 .9 1111 .2 11,711.1 98 .3 14,642.1 214 .5 
1974 69 .9 7,575.3 11!8 .4 6,785 .9 97 . 1 14,361.2 285 .6 
1975 71.1 7,683.7 11!11.9 6,849 .7 96.3 14,453.5 213.2 
1976 72.9 7' 951.5 11!9 .1 7,1!54 .4 911 .8 15,885.9 285.9 
1977 74. 1 7,1192.9 11!3 .8 7,518 .6 181.4 15,211.5 285 .2 
1978 78. 1 7,891.4 111 .1 7,933.2 UJ4.2 15,824.11 285 .2 
1979 77 .3 7,239.7 93 .11 7,954 .5 182.9 15,194.2 196.5 
1981 81!.8 8,883.11 82 .5 8,483 .5 11!4.1 15,167.1 186.5 
1981 82.4 11,288.8 711. 1 8,339 .1 111.2 14,685.8 177.3 
1982 83.5 11,288.5 75.1 8,464.8 111.3 14,732.8 178.4 
1983 83 .9 5,953.11 71 .9 8,691.7 183.11 14,844.3 174.5 
1984 85 .3 6,195.1 72. 11 8,831.1 183.5 15,1211.1 176.2 
1985 86.8 11,181 .1 71.2 9,183.3 184.7 15,263.4 175.9 

Source: State Energy Data Report, US DOE/EIA, Apri I 1987. 
Current Population Reports, Population Characteristics, Series P-21, No. 412, 
US Dept of Co11erce, Nove1ber 1986. 
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TABLE 6.3 Residential Sector Energy Consumption per Capita 

Foss i I Fuel Total Electricity Total Pr i ury Energy 
Fossi I Fuel Consuaption Electric ity Consuept ion Prinry Energy Consuaption 

Population Consuaption per Capita Consuaption per Cap ita Consuaption per Capita 
Year (IIi II ions) (Tri I Btu) (IIi I Btu) (IIi I Btu) (IIi I Btu) (Tri I Btu) (IIi I Btu) 

1961 181.1 5,885.-4 32.7 2,399.1 13 .3 8,28-4 .3 -46.1 
1961 183.1 6,166.2 33 .1 2,515 .9 13 .7 8,582.1 -46 .9 
1962 185.8 6,397 .9 3-4 .-4 2,71-4 .-4 1-4 .6 9,112.3 -49 .1 
1963 188.5 6,-46-4 .3 3-4 .3 2,912 .3 15 . -4 9,366.6 -49 .7 
196-4 191.1 6,5-46 .6 3-4 .3 3,137.8 16.-4 9,68-4 .-4 51 .7 
1965 193.5 6,753.9 3-4 .9 3,38-4 .8 17 • 11,118.7 52 .3 
19e6 195.6 6,977 .1 35.7 3,677.1 18.8 11,65-4.1 5-4 5 
19e7 197 5 7,2f1.7 38.5 3,93-4 7 19.9 11,1-42.-4 56 .-4 
19e8 199. -4 7,-45-4 .7 37. -4 -4,-411 .1 22 .1 11,66-4 .7 59 .5 
19e9 211.-4 7,781.8 38 .6 -4,938 .9 2-4 5 12,716.7 63 .1 
1971 21-4 .1 7,8&1.2 38 .5 5,-4-48 .7 26.7 13,319.8 65 .2 
1971 218 .8 8,11-4 .1 38.8 5,827.7 28 .2 13,8-41.7 66 .9 
1972 219 .3 8,263 .3 39 .5 6,25-4 .-4 29 .9 1-4,517.7 69 .-4 
1973 211 .-4 7,931 .9 37.5 6,711 .1 31.7 1-4,6-42 .1 69.3 
197-4 213 .3 7,575 .3 35 .5 6,785.9 31.8 1-4,381.2 67 .3 
1975 215 .5 7,613 .7 35 .3 6,8-49 .7 31 .8 1-4,-453.5 67 .1 
1976 217 .6 7,961.5 36 .5 7,16-4 . -4 32 . -4 15,186.9 69 .1 
1977 219 .8 7,692 .9 35.1 7,518.6 3-4 .2 15,211.5 69 .2 
1978 222 .1 7,691.-4 3-4 .8 7,933 .2 35 .7 15,62-4.6 71.3 
1979 22-4 .6 7,239 .7 32 .2 7,95-4 .5 36 . -4 15,19-4.2 67 .7 
1981 227 .3 6,663.6 29.3 8,-413.6 37 .1 16,167.1 66 .3 
1981 229 .6 6,266.8 27.3 8,339.1 38 .3 1-4,615.8 63.6 
1982 232.1 8,258.5 27 .1 8,464 .1 36 .5 14,732.6 63.5 
1963 234 .3 6,953.6 25. -4 8,691.7 37 1 14,6-44.3 62.5 
1984 236.5 6,196.1 26.2 a, 831.1 37 .3 15,126.1 63.5 
1985 238 .7 6,181.1 25.9 9,183.3 38 .1 15,263. -4 63.9 

Source : State Energy Data Report, US DOE/EIA, Apri I 1987. 
Annual Energy Review, US DOE/EIA, Apr i I 1987. 
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6.3 TOTAL RESIDENTIAL SECTOR ENERGY CONSUMPTION, APRIL 1984 - MARCH 1985 

TABLE 6.4 Total Residential Sector Enerav Consumotion for the U.S • . 

Fuel Type 

Fuel Oi I Nuaber of 
Households 
(ai II ions) 

Total 
(Quad Bt.u) 

Na~ural Gas Elec~r i ci~y or Kerosene LPG 
Houaing Charac~eris~ics (Quad Bt.u) (Quad B~u) (Quad B~u) (Quad Bt.u) 

Total Households 

Type of Housing S~ruc~ure 
Single Faai ly 
Wul~i-Faai ly 
t.lob1le Hoae 

W.asured Heating Space 
of Residence (sq. f~ . ) 

Less ~han 999 
1,111 to 1,999 
2,111 or Wore 

Year House Bu i I~ 
1949 or ~r I ier 
1961 to 1974 
1975 or La~er 

Wain Heating Fuel 
Na~ural Gas 
Elec~ricity 

Fuel 01l or Kerosene 
LPG 
O~her 

86 .31 

57 .61 
23 .61 
5.11 

31.81 
36 .41 
18.11 

32 .21 
39 .11 
15 . 21 

47.81 
14.51 
12 .21 
3.91 
7.91 

9.14 

6. 72 
1.94 
1.37 

2.44 
3.91 
2. 71 

3.91 
3.88 
1.25 

5.91 
1.81 
1.54 
1.36 
1.4-4 

No~e : • a Oa~a cannot be displayed due to round ing. 

4.98 

3.72 
1.15 
I .12 

1 31 
2.19 
1.68 

2.31 
2.14 
1.53 

4.78 
1.14 
1.19 

NC 
I 18 

Q 2 RSE greater ~han 511, or fewer ~han 11 houses saap led . 
NC = No cases saap led . 

2. 48 

1. 91 
I 42 
1. 15 

163 
1.18 
1. 117 

1.71 
1. 21 
1. 57 

1.11 
1. 75 
1. 28 
1.11 
1. 24 

1.211 

1.85 
1.37 
1.14 

1.37 
1. 48 
1.41 

1.77 
1.39 
1.11 

1.12 
1 .11 
1.111 

• 
1 .16 

1.31 

1.24 

• 
1.17 

1.12 
1.14 
1.15 

1.12 
1.14 
1.16 

Q 
1.11 
1.12 
1.24 
1 .16 

Source: RECS: Consuap~ ion and Expend itures, Apr il 198-4 ~hrough Warch 1985, Part 2- Regional Data, 
U.S. OOE/EIA, Way 1987. 
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6.4 AVERAGE RESIDENTIAL ENERGY CONSUMPTION 

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

A I I llouseho Ids Caa Electr icity 0 i I or Kerosene 

Nuober Avg. A.ount Nuober Avg . Mount Nuober Avg . A.ount Nuober Avg. A.ount 

of Consuoed Per of Consuoed Per of Consu•ed Per of Consuoed Per 

llouseho Ids llousehold llouseho Ids llousehold llouseholds llousehold llouseholds llousehold 

llousing Characteristics (oi II ions} (oi II ions Btu} (oi II ions} (oi II ions Btu} (oi II ions} (oi II ions Btu) (oi II ions} (• iII ions Btu) 

Total llouseholda 118 .3 !IS 47 .a 124 14&.1 56 12.2 126 

Type of llousing Structure 

Single Faoi ly llo11 &7 .6 117 32. 3 138 7. i 118 1.6 137 

2 or llore Units 23 .6 82 14 . 1 i2 5. 2 37 3. i 113 

llob i le lloll &.1 73 1.4 112 1.4 4g •. 7 78 

W.asu red Heating Space 
of Residence (sq . ft .} 

less than !HI 31.8 17 16 .7 91 6. 2 41 4.5 99 

1,HI to 1,999 3e .4 117 21 .1 126 e. 4 63 4.6 127 

2,HI or llore 18 . 1 lSI 11.1 16i I . 9 82 3.1 1118 

Year llouse &. i It 

1949 or Before 32.2 121 19.3 133 1.6 61 6.9 137 

1951 to 1974 39.1 99 22.6 119 6.9 53 4.3 112 
197& or After 1&.2 63 6.1 111 6.1 sa 1.1 115 

• Note: q: dati withheld because of l arge variances . 

Source: RECS : Consueption and Expenditures, Apri I 1984 through W..rch 1985, Part 2 • Reg•onal Data, US DOE/EIA, Way 1987. 
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TABLE 6.6 Average Residential Energy Consumption in the Nor.theast Region, 
April 1984 through March 1985 

41 1 llouMho I Oa Cu Electricity Otl or Kerosene 

Nut ber 4vg 4eount !~ueber 4vg. Aaount Nu• ber 4vg. 4eount !~ueber 4vg. 4eount Nu• ber 
of Conaueed Per of Conaueed Per of Conaueed Pt r of Conau•ed Per of 

llouatholda HouHhold Households HouMhold llouMholda Household llouatholda Household Households 
Houatng Charactertatica (• i II iona) (• til iona Btu) (• illiona) (• illiona Btu) (• i II tons) (• i II iona Btu) (• i lltona) (• til iona Btu) (• i II iona) 

Total llouMholda 18.3 125 7. 2 138 1.4 1. 2 137 I 2 

Type of Houatng Stn~cture 

Si119le fMt IJ HoM 11.9 141 4 .3 158 1 .8 75 4 .4 lSI q 
2 or llort U, 1 ta a a 113 2.8 111 1 .8 38 3. 5 118 q 
llob i It HoM I . 7 94 q 117 q q I 3 91 NC 

Ilea au red Heat ing Space 

of R .. tdence (sq . ft .) 

ltaa than 1111 8.1 94 2.1 94 1 .8 38 3 . 2 118 q 
1,111 to 1,999 8 .8 129 2 .9 138 1 .5 71 2.8 141 q 
2,111 or llort 6 .4 168 2 .2 172 1 .2 84 2.3 174 NC 

Y .. r HouM But It 
1949 or Before 11 1 134 4 .3 138 I 2 58 4 9 144 q 
1958 to 1974 • 4 121 2.6 141 I 7 ss 2 7 128 q 
1976 or 4fwr 1 7 92 1 .4 IN I 6 59 I. 121 NC 

Note q • data wtthheld becauM of large nrtancn. 

Source: RECS: Conaueption and Erpendituru, 4pri I 1984 through llarch 1985, Part 2 - Regional Data, 

u.s OOE/EI4, llay 1987 
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TABLE 6.7 Average Residential Energy Consumption in the North Central Region, 
April 1984 through March 1985 

All Households Cas Eledr tc tty 0 tl or Ke rosene 

bber A•ll · Mount Hueber A•ll · Aa011nt Nueber A•ll · Mount Hueber A•ll · Mount Nuober A•g Aoount 
of ConoUHd Par of Conauood Po r of Consueod Per of Conauood Per of Censuaed fl"er 

Household• Houaehold Household• Houaehold Houaeholds Household Houaeholda Houaehold Househo Ids f.ouseho I d 
Houatng Characteristic• (e tlliona) (e illiona Btu) (e tll ions) (e i II iona Btu) (e i II iona) (e tlliona Btu) (e i II iona) (1 iII ions Btu) (e i I loons) (1 lloons Btu ) 

Tota l Households 21 8 1211 18 .4 142 I 3 71 I 2 124 I 3 119 

Typo of Hous1n11 Structure 
Stnll l• Fae tly Hole 14 .8 142 11 .8 IN • 8 82 I 127 • 9 128 
2 or Yore Untie 59 ItS 5 .4 IN • 3 44 ~ 123 NC NC 
Yob ole Hole 1 I 94 1. 4 Ill ~ ~ ~ • 3 Ill I 

Ilea au red Heat i n11 Space 
of Ru idence (sq . ft .) 

Leu than IIH 7.8 97 8 .1 114 1.8 58 1. 3 117 • 5 98 I 
I,Ht to 1,9911 1 a 138 s.a 153 I 4 79 • 8 124 • 5 113 I 
2,Ht or Yore 8 .1 182 4.8 178 I 3 93 1. 2 144 1 . 3 187 I 

Year House Butlt 
1949 or Before 9 .7 145 7 .8 158 1 .2 73 1.8 131 I 5 124 I 
1951 to 1974 8 .2 121 8 I 131 I 5 71 1.3 IN I 7 118 I 
1975 or After 3 .1 IN 2 5 122 I 7 71 I 2 1211 ~ ~ 

Note: ~ a dati a ithheld because of large nrtances . 
NC • No casu saepled. 

Source RECS . Consueption and Eapondtturu, Apro I 1984 through llarch 1985, Part 2 • Regoonal Data , 

us OOE/EIA, llay 1987 
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TABLE 6.8 Average Residential Energy Consumption in the Southern Region, 
April 1984 through March 1985 

All HouMholda Elec:tr~city 01l or Kero- LPC 

N1111ber A•g A.ount Hueber A•g . Mount Hueber A•g . Mount Hueber A•g . A.ount Hueber A•g Aeount. 

of Conau .. d Per of Conaueed Per of Consu .. d Per of Conaueed Per of Consuoed Per 

HouMholdo Hounhold Household• Houaehold Houaeholda Household Houaeholda HouMhold Households Househo I d 
!loua•ng CharKter~st.ica (e i ll1ona) (e1ll1ona Btu) (e ll I iona) (e1ll1ona Btu) (e illiona) (e illiona Btu) (e ill•ona) (e dliona Btu) (e ill1ona) (e ill1ons Btu) 

Total Households 293 as 13. 1 115 ••• 53 2. 4 2. 1 72 

Type of Hou11ng Structure 
S•ngle F .. •ly Hole 21 • 96 11 .5 123 4 9 65 1.9 98 1 5 79 

2 or llore L~u t.a 
' 2 

sa 2.3 as 2 a 34 1 .2 59 Q Q 
llob 1le Hole 2 .3 54 1 .3 91 1 .9 43 1.3 59 1 .6 55 • 

llouured Heat. ing Space 
of Re11dence (sq . f t. . ) 

Los• than 1Ht 11 • e2 4 .4 89 3 .3 37 1 I a8 1 1 57 • 

1,Ht to 1,999 14 4 91 6 .2 117 4 1 al 1.1 97 I 9 91 • 

2,Ht or llore 4 3 129 2 .4 181 1 • 81 I 3 133 NC HC 

Yu r House Bu tl t 
1949 or Before 7 8 94 4.1 114 ••• 54 1. 1 117 I a 81 I 

1951 to 1974 18 1 ae 8 .1 117 4 4 53 1.2 77 1 • 57 • 
1975 or After 5. 4 71 1.1 112 3 2 53 1 . 1 7a • 4 95 I 

Hot.e · Q . data withheld because of large nriancu. 
NC • No cases saep led 

Source . RECS Cons1111pt ion and E.rpend 1 tu res , Apr~ I 1984 throu9! 1Arch 1985, Part. 2 - Reg1onal Data , 
us DDE/ElA, Way 1987 

6.11 



TABLE 6.9 Average Residential Energy Consumption in the Western Region, 
March 1984 through Apri l 1985 

All Houaeholds Cas El ectr~c1ty 01 I or KeroHne 

Nu.ber Awg . Mount Nueber Awg . Mount Nuaber Awg Mount Nueber Awg . Mount Nueber 

of Consuud Per of ConsuHd Per of Conauud Per of Consueed Per of 

Househo I cia Houaehold Households Household Househo ld• Houaehold Houaeholda Houaehold Households 

LPC 

A•g Aeount 
C~nsuaed Per 

iousehold 
Houaing Characteristics (a i II iona) (a illiona llt.u) (a i II ions) (• II I iona llt.u) (a i II iona) (a illiona llt.u) (a i ll ions) (a illiona llt.u) (a i II ions) (• I loons Btu) 

Total Household• 17. 1 85 11. 2 3 . 4 54 1 .6 121 1 .4 77 

Type of Hous ing Structure 
S1ngle Fu lly ltoH 11 4 111 5 .9 117 1 6 57 I 4 122 I 2 85 

2 or llore lkl its ' 7 57 3 .8 sa 1 7 41 II II IIC IIC 
llob1le ltoH 1 I 78 1. 5 94 1 .2 65 II q 1 .3 72 

llauured Heat1ng SpKe 
of Reaodanca (sq ft) 

Leu than 1111 7 I 5I 4 2 71 1 s 41 1. 1 94 1 .3 •• 
1,111 to 1,999 7 7 91 53 111 1 4 83 1 . 2 112 q q 
2, 111 or llore 2 4 141 1.5 152 1 .4 76 1. 2 145 q q 

Yn r House Bui It 
1949 or Before 4 a .. 3.3 96 I 4 sa 1. 3 132 II II 
1951 to 1974 • 3 " 6.9 112 1 3 47 1. 2 112 II 17 

1976 or After 4 3 73 2.1 94 1 a 65 II II 1 . 2 71 

Note: II • data e1 thheld becauae of large nriances . 
IIC • No casu u apled. 

Source: RECS: Conauaption ond Eapenditurea, Apr i I 1984 through llarch 1111&, Port 2 - Reg ionol Doh, 
u.s. OOE/ElA, llay 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) 

Natura l Disti ll •t. LPC 1nd R .. ident ial 
Year Coal Gas Fuel Kerosene Ethane E l ectr~c i ty Average 

1978 3.81 2.81 3.8g 4.8; 5.81 17.38 5.83 
1971 2. 44 2.81 3.54 3.99 5.15 17 .13 5.83 
1972 2.52 2.85 3.38 3.81 5. 18 17 IS 5.71 
1973 2.84 2.84 3.8g 4.21 8.15 18.78 8. 15 
1974 4 48 2.93 5.39 8.15 7.71 18.75 7.12 
1975 4.84 3.14 5. 15 5.91 7.58 19 .37 7. 22 
1978 4.18 3.43 5.21 5.87 7.78 19.38 7.37 
1977 4.13 3.83 5.51 8.28 8 13 19.72 7.99 
1978 3.95 3.88 5.51 8.24 7.35 19 54 8 12 
1979 3.51 4.13 8.85 7.98 929 19 34 8 53 
1988 3.81 4.58 9.13 11 .81 11 31 21 44 9.82 

1981 3.94 4.97 11 .24 12.49 9.91 21 55 11.58 
1982 3.79 5.83 9.34 11.87 11 31 22 .42 11 IS 
1983 3.22 8.31 8.37 11.H 11.18 22 58 11 .81 
1984 3.31 8.15 8.18 9.35 9.81 22 .84 11.52 
1985 3.85 5.93 7.83 8.74 8.93 22.83 11.42 

Sou rce : State Energy Price 1nd Expenditure Report, 1978-1982, US DOE/EIA, 
State Energy Pr ice and Expend iture Report, 1985, US DOE/EIA , . 
Annual Energy Review, US DOE/EIA, Apr i I 1987 . 
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CHAPTER SEVEN: CHARACTERISTICS OF U.S. COMMERCIAL BUILDINGS 

This chapter provides gener~l 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 

7.1 Types and Sizes of Commercial Buildings in the U.S . 7.2 

7.2 Space Heating Fuel Usage in U.S. Commercial Buildings 7.14 

7.3 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 Cooling 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 Salea H<11 lth W.rcanti I• Rui-

Per iod of Construct ion Sui ldinga Aaa .. bly tiona I • S.rv ice Care Lodging • S.rvicea Office dential Ia rehouse Other t acant 

Un i t.ed Statu 
Mlleber of Bui ldin;a 3,941 457 177 381 51 1M 1,171 676 23e 425 179 281 

Total Square Footage 62,326 6,483 5,144 2,161 2,277 2,241 11,427 a , 45<4 2' 45<4 s , 791 2, 768 3,342 

Average Square Footage 13.3 12.1 34. 2 5. 4 37 .3 21.1 9.7 14 .7 11 .4 15.1 15. 9 11.9 

I of Tota l Sui I dings 111.1 11.5 4.5 g. s 1.5 2. 7 27.1 14.5 5.1 11.8 4.5 7. 1 

I of Total Square Footage 111.1 11. 6 11.5 3 .g 4.4 4. 3 19. g 15.2 4.7 13 .1 5.3 5. 4 

Northeast 1119 ion 
Hueber of 8u i ldi n;a 871 81 28 61 11 13 183 97 97 57 28 4t 

Tot. I Square Footage 11,815 1,153 1,374 392 612 422 2, .... 1,774 1 ,33e 1,224 834 584 

Average Square Footage 17. 3 17.3 49 .1 5. 8 46 .8 32. 5 11.1 18.3 13.8 21.5 41.7 14.4 

I of Total Bui ldin;a 111.1 9.1 4. 2 8 . 7 1.8 1.9 27. 3 14. 6 14. 6 8.6 3.8 8.9 

I of Tota l Square Footage 111 .1 9. 1 11 .8 3.4 4.3 3. 5 17. 8 15.3 11 . 6 11. 5 7 2 6.7 

llid-t Re9ion 
Hueber of Sui ldin;a 1,211 149 39 121 21 12 353 178 78 131 se 81 

Total Squue Footage 18,161 1,765 1,834 724 1,115 581 3,211 2,178 717 2,131 881 937 

Average Square Footage 13. 3 11 .8 47 .1 5.1 48 .3 66.8 1.1 12.4 1. 2 15 .3 17. 5 11 .7 

I of Tota l Bu i ld inga 111.1 12.3 3. 2 1 .1 1.7 1.1 29.1 14 . 6 8 .4 11.8 4.1 8.8 

I of Total Square Footage 111.1 11.9 11 . 4 4.5 8.3 4. 2 21.1 13.8 4.6 13. 3 6.5 5.a 

So'lth Re9 i Oft 

Nueber of Bu ildings 1, 493 212 79 146 21 67 383 111 44 171 87 114 

Total Squue Footage 17,149 1,836 2,112 818 547 813 3,843 2,113 m 2,288 844 1,181 

Average Square Footage 11.4 9.1 28 .4 4 .2 28 .4 14.1 11 .1 15.2 5. 8 13. 5 7 4 11. 3 

I of Total Bu i ld inga 111.1 13. 6 6.3 I . 7 1.3 3.8 25 .7 12. 8 2.1 11 . 4 5.8 7. 8 

I of Tota I Square Footage 111 .1 11.8 12.2 3. 8 3.3 4.7 22.6 17 .1 1.8 13. 4 3.8 8 .9 

lut fll9 ion 
Hueber of 8u i I d i nga 574 4S 31 67 q 24 151 112 18 88 22 41 

Tota l Square Footage 7,812 q 75<4 321 193 344 1,325 1,511 1t3 1,149 482 671 

Average Square Footage 13. 2 1 .1 24.3 6.8 q 14.4 8 .8 14. 3 8 .4 18.1 18. 3 13.9 

I of Total Bui ldinga 111.1 7.8 5.4 9.9 q 4.2 28 .3 19.6 2.8 11.8 3. 8 7. 1 

I of Tota l Square Footage 111.1 q 1 .1 4. 2 2. 6 4.8 17.4 21.1 1.4 16 .1 5.3 7. 6 

Note: q • Data withhe ld e ither becauM RSE na gr .. ter than 611, or fewr than 21 bui ldi nga wre neplecl . 

Source: NBB:S: Characteristic• of c-rcial Bu i I dings 1183, US OOE/EIA, July 1186 . 
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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 with1n 
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 wil l 
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 ill. Faci l i
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 dormitori es 
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 shopp ing 
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 squa re 
footage is devoted to residential use than to any single commercial use. 

Warehouse and Stora e 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: 

1. In 1983 there were a total of 3,948,000 commercial buildings with a total 
floor space of 52.3 billion 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. 

2. 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.). 

3. 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. 

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

5. 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 Hea lth Resi-
Period of Construct. ion &.i I dings "'-bly tional • Serv ice Care 

W.rcant i le 
Lodging • S.rvicea Office dent ial larehouse Other 

Total Hueber of Bui I dings 

Hueber of Bui I dings 
19H or Before 
19tl t.o 1921 

1921 t.o 1946 

194e t.o lief 

1981 t.o 1971 

1971 t.o 1973 

1974 t.o 1979 

19U t.o 1983 

Percent. of Bui lding Type 
19H or Before 
1911 t.o 1921 

1921 t.o 19-t& 

194e t.o 19ef 

19e1 t.o 1971 

1971 t.o 1973 

1974 t.o 1979 

1981 t.o 1983 

T oh I Square Footage 

Square Footage 
19H or Before 
1911 t.o 1921 

1921 t.o li<t6 

194e t.o lW 

19e1 t.o 1971 

1971 t.o 1973 
1974 t.o 1979 

1981 t.o 1983 

Percent. of Square Footage 
19H or Before 
1911 t.o 1921 

1921 t.o 19-t6 

194e t.o 19ef 

19el t.o 1971 

1971 t.o 1973 

1974 t.o 1979 

1981 t.o 1983 

"""91 Square Foot.a91 
19H or Before 
1911 t.o 1921 

1921 t.o 19-t6 

1948 t.o lief 

19e1 t.o 1971 

1971 t.o 1973 

1974 t.o 1979 

111H t.o 1W 

3,94e 

281 

318 

728 

948 

721 

2t9 

631 
141 

7 .3 

9 .1 

11. 4 

24. 1 

11. 3 

6.3 

13 .4 

3. 6 

52,326 

2,941 

5,463 
1,539 

9,512 

9,947 

3,442 

5,8111 

6,875 

6.5 

11. 4 
18.6 
11.4 

1g .l 
8 .8 

12.8 

11.1 

11 .2 

14.1 

11.9 

11 .2 

13.1 

18. 6 

12.6 

41.6 

457 

51 

ee 
ell 

112 

87 
19 

" 14 

11 . 2 

14. 4 

16. 1 

22.3 

19.1 

4. 2 

11.9 

3. 1 

6,483 

373 

7g1 

799 

1,142 

89e 

318 

&54 
q 

8 .1 

14. 4 

14 .8 

21.8 

18.3 

6.1 

11.9 

' 
7.3 

12 .1 

11 .8 

11 .2 
11.3 

18.7 

13. 1 
q 

177 

q 
11 

24 

sa 
45 
8 

21 

11 

' 8.2 

13.8 

32. 1 

25 .4 

3 .4 

11 .3 

6. 8 

8,144 

q 
436 

1,184 
1,823 

1,494 

367 

874 

274 

q 
7. 2 

17.9 

28.9 

24. 7 

6. 11 

11 .2 

4.6 

q 
39. 5 

46. 2 

28.1 

33. 2 
69.5 

33.7 

27. 4 

381 

24 

43 

ss 
78 

78 

23 

71 

12 

8 .3 

11.3 

14 . 5 

21. 5 

21. 1 

8 . 1 

18.4 

3.2 

2,151 

129 

249 

218 

318 

391 

153 

378 

171 

8 .3 

12. 1 

11. 1 

17.9 

19. 1 

7 . 11 

18 .3 

1.3 

6. 4 

6.8 

3. 7 
4 .7 

5. 1 
7. 1 
5.4 

14 .3 

51 

q 
q 
8 

19 

11 
q 

12 

3 

' q 
13.1 

31 . 1 

18.4 

' 19.7 
4 .g 

2,2n 

' q 
216 

751 

348 
q 

616 
131 

q 

' 9 .4 

33 .1 

16 .2 
q 

22. 2 

6. 7 

q 
q 

28 .9 

39 .5 

34.8 
q 

42.1 

43.3 

7.6 

118 

q 
q 

15 

35 

27 

12 

7 

3 

' ' 14 .2 

33.1 
26. 6 

11 .3 

8 .8 

2.1 

2,241 

q 
q 

523 

311 

847 

256 

213 

154 

q 
q 

23.3 
13. 4 

28.9 

11.4 

9. 5 

8.9 

q 
q 

34 .9 

8 .e 

24 .1 

21.3 

31. 4 

51.3 

1,171 575 

11 35 

115 41 

194 117 

311 97 

187 121 

52 46 

139 1H 

21 28 

e .e e . 1 

1 . 9 7 . 1 

18. 1 tl.e 
211 .1 18.9 

17. 6 21 .1 

4.9 7.8 

13. 1 17.4 

2. 1 4.9 

11 , 427 8,454 

418 4211 

812 116 

1,346 1,318 

2,121 gee 
1,979 1,n3 

738 826 

1,486 1,371 
q 1,189 

4.7 6. 1 

8. 6 8 .5 

12.9 18 .4 

21.3 11 .4 

19 . I 21 .1 

7. 1 7. 4 

14.2 18. 2 

q 14. 1 

8 . 9 12.3 

9.3 17.4 

e . 9 13.1 

e . 8 11.1 

11 .8 14. 7 

14.2 13.9 

11 .7 13.7 
q 42. 6 

238 

54 
45 

89 

38 
q 
q 
q 
q 

22. 9 

19.1 

211 .2 

18.1 
q 

' q 
q 

2,454 

en 
517 

721 

278 
q 

' q 
q 

24 .8 

21.1 

211 . 4 

11 .3 

q 
q 

' ' 
11 .3 

11 .6 

11.4 
7.3 

q 
q 
q 
q 

425 

21 

41 

81 

98 

81 

22 

es 
18 

4 .7 

9.8 

11. 8 

23 . 1 

19 .1 

6. 2 

15. 3 

4.2 

5, 791 

315 

1115 

1,195 

1,348 

1,418 

303 

797 

652 

4.8 

13. 5 

18.1 
19. 8 

21 .7 

5. 3 

11.7 

8 . 1 

15.1 

22.3 

13.7 
13. 8 
17. 4 

18. 5 

12. 3 

31 .7 

179 

Q 

~ 
28 
41 

34 
q 

35 

16 

q 
q 

15.6 

22 .3 

19 .1 
q 

19.8 

8 .9 

2,768 

q 
q 

388 

258 

472 
q 

228 
689 

q 
q 

14. 1 

9. 3 

17. 1 
q 

8.3 

25.1 

q 
q 

13 .9 

e.s 
13.9 

Q 

e.s 
43. 1 

281 

22 

31 

78 

71 

38 -
q 

22 

14 

7.8 

11. 1 

27.1 

24.9 

13 . 5 
q 

7.8 

5.1 

3,342 

283 

394 

875 

454 

381 
q 

281 

sae 

7.9 

11 .8 

28 .2 

13. 7 

11 .8 

q 
8. 4 

18.9 

12.1 
12.7 

11 . 5 

8 .5 

9. 6 
q 

12.8 

41. 4 
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TABLE 7.3 Commercial 
(Thousands 

Building Types by Square Footage Category, 1983 
of Buildings, Millions of Total Square Feet, and 

Thousands of Average Square Feet) 

Al l Educa- Food Sales H.alth llere~nt i le Reai -
Building Cat.gor iee Buildinge Au .. bly tional l S.rwice Cue Lodging l S.rwicu Office dent ial Warehouse Other Vacant 

Tota l ilutlber of Buildings 3, 948 

Hueber of Bui I dings 
5,111 or Leu 
5,H1 t.o 11,1H 

11,H1 t.o 26,HI 

25,H1 t.o 51, 111 

SI ,H1 t.o 1H,III 

111, 111 t.o 2M, III 

Ower 2M,III 

Percent for Building Type 
5,111 or Leu 
5,111 t.o 11,111 

11,111 t.o 25,1H 

25,111 t.o 51, 111 

51, 111 t.o 1H, IH 

111,111 t.o 2fi,IH 

Ower 211, 111 

Total Square Footage 

Tota I Square Footage 
5, 111 or L ... 
5,111 t.o 11 , 111 

11, 111 t.o 25, 111 

25,111 t.o 51,111 

51,111 t.o 111,111 

111,111 t.o 211,111 

Ower 211, 111 

Percent of Square Footage 
5,111 or LeN 
5,111 t.o 11,111 

11,111 t.o 25 ,1H 

25,111 t.o 51, 111 

51,111 t.o 111,111 

lii,IH t.o 2H,IH 

OYer 2M, III 

Awenge Square Footage 

5, 111 or L ... 
5,111 t.o 11,111 

11,111 t.o 25,111 

25,111 t.o 51,111 

51,111 t.o 111,111 

111,111 t.o 211,111 

o .. r 211, 111 

2,248 
726 

sa7 
222 

117 

5I 
29 

sa .o 
11 .4 

14. 4 

6. 1 

2.7 

1.3 

I . 7 

62,325 

4, 018 

6,248 

1 ,012 

7, 192 

7,181 

1 ,842 

11,757 

9 .4 
11 . 1 

17. 1 

14. 7 

13. 7 
12. 7 

22. 5 

2. 2 
7 . 2 

15.7 
34.1 
17. 1 

132.1 
415 .4 

457 

210 

122 

88 

27 
9 

3 

1 

177 

46 

24 

33 
37 

24 

11 

3 

46 .7 25 .4 

28 .7 13.1 
11.1 11.1 

5 9 21.9 

2 I 13.1 
I 7 1 . 2 

1 . 2 1 .7 

5,483 8,144 

485 113 

N1 112 
1,3N sea 

012 1,322 

121 1,119 

412 1,449 

' 709 

• . • 1 .0 
11. 4 3 .1 

25. 4 9 .3 

11 .1 21.9 

u .s 21.1 

7. 5 24.1 
q 13. 2 

2. 3 

7. 4 

18 .2 

33 .1 

19.1 

137 3 
q 

2. 5 
7 .1 

17.1 

35.7 

17. 5 

131. 7 
281. 3 

311 

287 

49 

35 

II 

3 

' q 

75 . 5 

12.0 

0. 2 

l.S 
I I 

q 
q 

2,151 

w 
343 
sea 
2ft 
179 

q 

' 
311 
11 7 

27. 7 

11. 2 

1. 7 
q 
q 

2.2 
7 I 

18. 2 

34.1 
69. 7 

q 
q 

11 

31 
q 
q 
q 
q 
3 
4 

51 .1 
q 
q 
q 
q 

4 9 

1 .8 

2,277 

II 
q 
q 
q 
q 

433 
1,321 

3 .5 

' q 
q 
q 

10.1 
61 .3 

2. 1 

' q 
q 
q 

144. 3 
332. 1 

1M 

42 

23 

10 

14 

5 

2 

39.1 
21 7 

17 .9 

13. 2 

4 7 
1.9 

I 0 

2,241 

95 

1M 
311 
405 

311 

313 
663 

4. 2 
7 .4 

131 
22 .1 
14 .2 

13. 5 
24 .7 

2.3 
7 2 

18. 3 
35 .4 

13 .1 
151 . 5 
563 I 

1,171 

sea 
217 

131 
31 

17 

a 
4 

12. 2 

21. 3 

12 .2 

2.1 

1.1 

1.1 
1 . 4 

11,427 

1,433 
1,5a2 

2,113 
1,M5 
1,119 

'" q 

13. 7 
16 .1 

19. 3 
11 .2 

11 .4 

7 .7 
q 

2. 2 

7. 2 
15. 4 
35. 6 

84. 1 

133.3 
q 

575 

321 

110 

at 
27 

14 

I 
7 

231 

131 
37 

41 

13 
q 
q 
q 

57.1 56 . 5 

19.1 16 .7 

14. 1 21. 3 
4 7 5 6 

2.4 q 
1 .4 q 
1 . 2 q 

8,454 2,464 

749 

us 
1,2le 

978 

933 

1,1te 
2,171 

1 .9 

9 .5 
l UI 

11 . 5 

11 .1 

12.1 

31 .1 

2.3 

7.4 

15.3 
31. 1 
ae.e 

135 .1 
3111 

325 

215 

74t 
432 

q 
q 
q 

13. 2 
11.1 
31 .6 

17 .I 
q 
q 
q 

2. 5 
7. 2 

15.1 
33 .2 

q 
q 
q 

Note: q • data w1thhe ld e ither because RSE ne greater than 511, or h"r than 2f bui ld ings "" •••p led. 

Source: NIIECS: Characteristics of Coe•ercial Bu ildings 1913, US OOE/EIA, July 1915 . 

7.8 

425 

221 

14 

75 

31 

11 
7 

52.1 
15 .1 
11 .a 
8. 5 
4 2 
1. 8 

1 .9 

8 , H1 

441 
«I 

1,212 

1,213 

1,198 

937 

1,351 

1 .1 

5.e 
17 7 

17. 7 

11 .a 
13.8 

21.1 

2.1 
7 I 

18. 1 

33 .4 

11.1 
133 .9 
339.1 

179 

111 

24 

25 

11 

3 
3 

2 

211 

177. 

43 

29 
ll. 
9 

3 

2 

12.1 13 .1 

13. 4 16. 3 

14 I 11 .3 
5 I I I 
1.7 3 2 

1 7 1 1 

1 1 I . 7 

2,711 3,342 

171 

111 

415 

"' 214 
441 
911 

381 

314 

411 

528 

114 

417 
617 

I 4 11 . 1 

I 7 9. 4 
14. 7 12. 3 

12.7 15. 8 

7.8 18. 4 
11 I 14 .1 
36.1 17 .8 

l.S 2. 1 
7 I 7.3 

11 2 14.1 
36 I 31 .1 
71 3 11. 2 

147 I 155. 7 

494 I 293. 5 
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TABLE 7.4 Fuel Usage and Conditioned Space in Commercial Building Types, 
1983, (Thousands of Buildings) 

All Educ1- Food Se lea Hea l th W.rc1nt. i le Rea l-

Fuel U.•~ Bu tld1n;a ""-b ly t1on1 l l S.rYice C1re Lodg ing l S.rw icea Off ice dent11 l Warehouse Other Vacant 

Toh l Mueller of Bu i ldin;a 3, 9-41 

Fue la u..d Alone 
or 111 Coeb inat ion 

Electr icity 
Natural C11 
Fuel Oi I 
PropaM 
PurchaMd Steae 
Other 

Percentage of Fuela u..d 
Electr ic 1ty 
Natural Caa 
Fuel Oi I 
PropeM 
PurchaMd Steae 
Other 

Heated 9u i I ding Area 
llot Melted 
11 te 611 

511 t.o'" 
1111 

Percentage Oiatr ibut. ion 
llot Heated 
11 t.o 611 

511 t.o '" 
1111 

Cooled Bui I ding Area 
llot Cooled 
11 t.o 511 

611 t.o '" 
11ft 

Percenh;e Oiatr ibut ion 
llot Cooled 
11 t.o 611 

511 t.o 991 
1HI 

3, 7a3 

2,314 

833 
281 
81 

245 

"' 51.8 

18. 1 

4. 4 
1.& 

8 .2 

44f 
&17 

&e4 
2,427 

11 . 1 

13. 1 

14. 3 

81 .& 

1' 31-6 
1,114 

511 
1,129 

33.1 
2&. 4 

12. 9 

21 .1 

llote: IIC • no cuu in 11eple. 

457 177 

4&2 tn 
271 115 

97 37 

&1 7 

8 a 
25 a 

91 .9 111 .1 

59 3 85. 1 

21 2 21. 9 
11 . 2 4.1 

1. 8 4. 5 

5. 5 4. 5 

q q 
23 q 
41 t2 

371 149 

q q 
&.1 q 

11.7 12. 4 

11.1 84 .2 

181 47 

u 4& 

52 27 

183 58 

3& .2 28.8 

17 7 25. 4 

11 . 4 15 .3 

35. 7 32.8 

311 

23& 

43 

41 
q 

31 

111 I 

81. a 

11. 3 

11. 8 
q 

11 .1 

q 
39 

78 

251 

q 
11. 3 

21.1 
118 . 1 

118 

74 

92 

14t 

174 
19. & 

24 .2 
31 .9 

81 

&9 

37 

14 
q 
q 
2 

917 

817 

23. 1 
q 
q 

3. 3 

IIC 
q 
q 

49 

IIC 
q 
q 

81. 3 

q 
21 
11 
2& 

q 
32 • 

18. 4 

41.1 

118 

118 

87 

17 

12 

11 

7 

1H I 

832 
18.1 

11 .3 

9. 4 

8. 8 

q 
q 

11 .. 
q 
q 

11. 4 

83.1 

28 

7 

21 
61 

28 4 

8.8 

19.8 
48. 1 

1, 171 

1,159 

874 

194 
75 

3 

77 

91 .9 

62 .9 

11. 1 

7. 1 

1 . 3 

7. 2 

89 

18& 
191 

827 

8 .3 
15.4 

17. 7 

68 .5 

412 

311 

115 
232 

31. 5 

29.1 

11. 7 

21. 7 

575 238 

575 235 

352 187 

78 81 

18 q 
9 q 

22 q 

1H I 99 .8 

81.2 79. 2 

13. 2 25. 4 

2.1 q 
1.8 q 
u q 

q q 
44 q 

11& 43 

417 118 

q q 
7 7 q 

18.3 18. 2 

72. 5 78 .8 

61 72 

118 84 
123 24 

297 56 

8 7 31 .5 

18 4 35. 8 

21.4 11 .2 

61.7 23 .3 

q • d1h withhe ld e ither becauM ASE na greater then 611, or t .... r than 21 bui I dings .. ,. aupled 

Source : IIBECS: Charecter iat ica of c-rcial Bui ldi1191 1983 , US OOE/ElA, Ju ly 1985 

7.10 

425 179 2S1 

387 169 U3 

198 73 U 3 

51 26 q 
21 q q 
q 6 

14 25 I 

91.1 94 • 8 , 1 
41. 8 41 8 3~ 1 

11. 8 14 5 q 
4. 7 q q 

q 3. 4 1.8 

3.3 14.8 1. 8 

128 39 144 

148 34 45 

24 18 21 

127 91 72 

29 .8 21.8 $1 2 

34 .8 191 15 1 

5.6 8 9 7 1 
29.9 51.3 25.6 

195 81 187 

185 38 52 

14 21 12 
31 39 31 

45.9 •5 3 e6 s 

43. s 21 2 a s 
3. 3 11 7 4.3 

7 .3 21. 8 • . 7 
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TABLE 7.5 U.S. Commercial Buildings: Period of Construction by Amount 
of Floor Space, as of 1983 (Thousands of Buildings) 

All 5,1H Sq. Ft . 5,tt1 to U,H1 to 25,tl1 to 5t,tt1 to 1f8 ,881 to 

Tota I Nu1ber of 9u i I d inga 

Percentage of 9ui ld inga 

Total Square Footage 

Percentage of Floor Spac1 

Av1rage Square Footage: 

Period of Construction 9ui ldinga or Lasa 11 ,1H Sq. Ft . 25,111 Sq. Ft . 51,1H Sq . Ft. 111, 111 Sq . Ft. 281 ,888 Sq Ft 

All Building. 

19ft or Before 
1911 to 1921 

1921 to 1945 

1948 to 1981 

1981 to 1971 

1971 to 1973 

1974 to 1979 

1981 to 1983 

All Bui ldinga 

1911 or Before 
1911 to 1921 

1921 to 1946 

1948 to 1981 

1981 to 1971 

1971 to 1973 

1974 to 1979 

19M to 1983 

All Building. 

1911 or Before 
1911 to 1921 

1921 to 1946 

1948 to 19M 

1981 to 1971 

1971 to 1973 

1974 to 1979 
1981 to 1983 

All Building. 

1911 or Befor• 
1911 to 1921 

1921 to 1945 

1948 to 1981 

1981 to 1971 

1971 to 1973 

1974 to 1979 

1981 to 1983 

All Su i ldinga 

1911 or Before 
1911 to 1921 

1921 to 1946 
1948 to 19M 

1981 to 1971 

1971 to 1973 

1974 to 1979 

19M to 1983 

3,948 

288 
388 

728 
948 

721 

219 

531 

141 

111. 1 

7. 3 
9 .8 

18. 4 

24 .1 

18. 3 
6.3 

13.4 
3.6 

52,326 

2,941 

5,463 

8,839 

9,812 

9,947 

3,442 

8,818 
5,87& 

111. 1 

5.8 
11.4 

18. 5 
1&. 4 
19. 1 

8. 8 
12 .8 

11.8 

13. 3 

11 .2 
14. 1 

11.9 
11.2 

13 .8 
18. 5 

12.5 
41.5 

2, 248 

153 

187 
413 
811 

429 

113 

313 
49 

8 .8 

8 .3 

18. 4 

28. 7 

19. 1 
4.8 

13 .9 

2. 2 

418 

514 
855 

1,187 
881 
249 

see 
127 

Q.2 

8 .4 
11.7 
17.8 

24.7 
18.3 

5. 2 
14. 3 
2.8 

2. 1 

2. 7 
2. 7 
2.1 
2.1 
2. 1 
2.4 

2. 2 
2.8 

725 

81 
85 

131 

174 
128 

43 

83 

22 

18. 4 

8 . 4 

11. 7 
18. 1 
24. 1 

17. 4 

5. 9 
11 .4 

3.1 

6 ,248 

441 ... 
951 

1,279 

8&1 

321 

835 
183 

11. 1 

8 .4 

11 .4 

18.1 
24 . 4 

18. 4 
8.1 

12. 1 

3.1 

7. 2 

7.2 
7.1 
7.3 
7.4 
8 .8 
7.4 

7.7 
7. 4 

51 

85 
188 

111 
87 

32 

82 

33 

14.4 

9.1 

11.5 
18.7 
19. 4 

15.3 
5.8 

14. 6 

6.8 

8,912 

787 

1,149 

1,8&3 
1,899 

1,417 
498 

1,298 
523 

17.1 

8.8 
11.8 
18 .7 
19. 1 

16.9 
5.8 

14.8 
5.9 

15 .7 

15. 1 

18.1 

15. 7 
15.4 

18.3 

15.5 
15. 8 
15.8 

222 

18 

29 

48 
28 

39 

18 

31 

14 

5.8 

7. 2 
13. 1 

21.8 

12.8 

17. 8 
8.1 

13 .5 
8 .3 

7,892 

631 

1,111 

1,858 
984 

1,371 

854 
1,129 

479 

14. 7 

8.9 
13 . 1 
21.5 
12.5 
17.8 
8 . 5 

13 .4 

8 .2 

34.8 

33. 1 
34 .8 
34 . 5 
34. 4 

35. 2 
38.3 
34.3 
34 .2 

117 

14 
14 

19 

23 

8 

13· 

12 

2. 7 

3. 7 
13 . 1 

13. 1 
17.8 
21.5 

7. 5 
12.1 

11.2 

7,188 

281 
942 

949 
1,2!5 

1, 533 
558 
848 
794 

13. 7 

3.9 
13. 1 

13. 2 

17.8 
21.4 

7. 8 

11. 8. 
11 . 1 

87. 1 

71 .3 
87 .3 
87.8 
8&.8 

88.7 

89. 5 

85. 2 
8& .2 

Note: ~ • Data withhe ld either because RSE was gr .. ter than 511, or fe"r than 21 bui ldinga "re so1pled . 

Source: NBECS : Characteristics of Co•eercial Su i I dings 1983, US OOE/E!A, July 1985. 

7.12 

58 

9 

8 

12 

8 
4. 

1. 3 

~ 
18 • 
18.8 
18. 8 

24 8 

8 .8 

12 .8 

8 8 

q 
838 

1, 2S1 

1,882 

1,684 

559 
773 

598 

12 . 7 

9.8 

18.8 

16 e 
25 l 

8 4 

11 8 

8 9 

132 a 

~ 

127 2 

139 8 

132 8 

138 I 

139 8 

128 8 

147 s 



TABLE 7.6 The Age and Area of Commercial Buildings in the U.S . , 
by Region, 1983 

(Thousands of Buildings, Millions of Square Feet) 

Total 
Hueber of Percent Percent of Percent of Percent of Percent of 

Sui ldin~ Chuact.eriatica Sui ldinga of Total Northel8t ~ion llidftat R~ion South R~ion leat Reg ion 

Total Nu1ber of Sui ldinga 
Total Squue Foota~ 

Period of Conatruction 

Nu1ber of 9u i I d i nga 
19M or Befor• 
1981 to 1821 
1821 to 1846 

184e to lMI 
1M1 to 1871 

1871 to 1873 
1874 to 18~ 
19U to 1913 

Tot.al Squue Fooh~ 
19M or Befor• 
1H1 to 1921 

1921 to 1945 
184e to 1MI 
1981 to 1971 

1971 to 1973 
1974 to 19~ 
19M to 1913 

Sui ldin~ Si11 

Nu1ber of 9u i I d i nga 
5, .. or L ... 
6,H1 to 11,tN 
11,111 to 25, ... 
25,H1 to 51, ... 

51,H1 to 1H,tN 
1H, H1 to 2H ,Ht 
a •• , 211,eH 

Total Square Fooh~ 
5,tN or L ... 

5,H1 to 11,tN 
11,Hl to 25,1H 

26,Hl to 51,tN 

51,H1 to 1H,tN 
1H,H1 to 2H,tN 

O••r 2H,tN 

3,948 

62,325 

288 

388 
728 

94e 
721 

219 
631 
141 

2, 941 

5,463 

8,83~ 

8,812 
9,947 

3,«2 
8,818 

6,875 

2,24e 
725 
687 
222 

117 
5I 
29 

4,918 

6,24e 

8,912 

7,892 

7,188 
8,fl.42 

11 '767 

1H.I 871 

1H. I 11,815 

7 .3 

9 .8 
18 .4 
24.1 

18 .3 

6. 3 
13 .4 

3 .5 

6.8 
11. 4 

18. 5 
18 .4 
19 .1 

8 .8 
12.8 
11.8 

68.9 
18.4 

14.4 
6.8 
2. 7 

1.3 
•. 7 

9 .4 

11.1 

17.1 
14 .7 

13. 7 

12. 7 
22. 6 

112 

83 
181 

131 
94 

28 
5I 
14 

1,289 
1,851 

2,398 
2,183 
1,798 

861 
721 

828 

3M 

131 
131 
68 
27 

12 
8 

1M 
93~ 

1,MI 
1, 915 

1, 764 
1,698 
2,eea 

17 .I 

22.2 

16.2 

13.9 
23. 9 
19 .8 

14 .1 

3.9 
7.5 

2.1 

11.1 
16.9 
21.8 

17.9 
15. 6 

6.8 
8 .2 
7.1 

46 .7 

19.8 
19. 4 
8.7 

4.1 
1.8 
1 .9 

8.7 

8.1 
18.9 
18.6 

15. 1 
13 .8 

23 .1 

1,211 

18,859 

111 

151 
225 
275 

189 
69 

182 
S3 

1,123 
1,87~ 

2,796 
3,128 

3,143 
963 

2,1S4 
972 

sea 
234 

183 
ee 
31 
18 
11 

1,528 

1,S45 
2,818 

2,33-4 
2, 14e 
2,132 

3,818 

31. 7 1,493 
31. 7 17, 149 

9. 1 

13.1 
18. 8 

22.7 

16. 8 
4. 9 

13.4 

2.7 

7.1 

11 .7 

17.4 
111. 6 
18.9 

6.9 
13 .6 
8 .1 

68. 8 
19.3 

13. 6 
6.8 

2. 8 
1.3 
1.11 

9.5 

11. 6 

18.3 
14.6 

13.4 

13.3 
22.6 

49 

1H 
227 

3M 

346 
N 

224 

84 

365 
1,173 

2,221 
3,258 

3,594 
1,2M 
2,487 

2,S46 

965 

238 
185 
81 

32 
15 
II 

1,971 
1,S45 

2,923 
2,178 

2, 199 

2,189 
4,126 

37.8 574 

32.8 7,882 

3. 3 27 

e. 1 37 
15. 2 114 

28.5 144 

23. 1 94 
8. 1 35 

16.1 115 
4.3 29 

2. 1 q 
8 .9 651 

13.1 1,225 
19.1 1,143 

21 . 1 1,512 
1 .e 542 

14. 8 1,244 
16. 8 q 

.... 
15 .8 
12 .4 
4.1 

2. 1 
1.1 
1. 8 

m 
124 

89 
37 

17 
8 
3 

11. 8 827 

9 .9 937 

17. 1 1,412 
12.8 1,287 

12.9 l,MI 

12. 1 843 
23 .8 q 

Not.e : q • Data wit.hh1ld either bec1UN RSE was gr .. ter than 581, or feftr than 21 bui ldinga ftrt sa1pled . 

7.13 

14 .5 

14 .5 

4. 7 

8 .4 

19 .9 
25.1 

18 . 4 
8. 1 

18.8 
5.1 

q 
7. 2 

18.1 

15. 8 
19 .9 
7. 1 

18 . 4 
q 

52 . 1 

21.8 
15 .5 
8 .4 

3 .• 
1.8 
• . 5 

8. 2 

12.3 
18.8 

18. 7 

14 • 
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7.2 SPACE HEATING FUEL USAGE IN u.s . COMMERCIAL BUILDINGS 

TABLE 7.7 Space Heating Fuel Usage 
(Thousands 

in Commercial Buildings, 1983 
of Buildings) 

EnarQ1 Source 

Toh l Hueber of 

Nuaber of 9uildin;a Natural Fuel 

9ui lding Cat.egoriaa 9ui ldi n;a Pro•eding Hut Elactrecity c .. Oi I Other 

"" 9ui ldin;a 3,941 3, 611 1,115 2,111 see 417 

v .. r Conatruct.ad 

lNt or &afore 288 288 41 177 7S ~ 
1911 to 1921 311 355 71 238 75 

1921 to 1946 728 w 145 414 121 IS 

1941 to 1MI 948 IU 214 4&7 147 S3 
1981 to 1971 721 549 241 381 73 38 
1971 to 1973 219 191 11 94 25 ~ 
1974 to 1979 531 488 242 197 38 21 

1981 to 1983 141 125 S2 ~ 3 3 

Square Footage Cat.egory 

6,1M or L ... 2,241 1,913 589 1,121 217 215 

6,N1 to 11,1M 726 Sll 217 433 114 ~ 
11,N1 to 25,1M 6&7 641 117 322 " 13 

26,N1 to 51 , 1M 222 217 81 1S1 3S 11 

51, N1 to 1N,NI 117 111 21 59 17 I 
1N,N1 to 211, NI " 47 16 31 11 6 

O.ar 211, 1M 21 28 • 15 a a 

Principal Act i • ity 

l ith in 9ui I ding 

4aa.bly 467 443 131 246 19 38 

Eiducat i onal 1n 1n 52 112 34 1S 

Food Salaa/Sanica 381 387 121 214 42 ~ 
Health Care 51 51 11 3S 7 ~ 
Lodging 1M 112 54 4S 1S a 
Yarcanti la/Sanicaa 1,171 982 244 813 152 111 

Office 675 see 231 319 S5 11 

Rea idantial 231 23& 49 152 &3 q 
larallouM 425 291 114 m 45 13 

Other 179 141 " 81 11 a 
Vacant 211 131 « 17 q 4 

can- 11eg i on 

Northeaat 571 527 11S S4t 241 28 

llidwet 1,211 1,113 2U 164 liS lft 

South 1,413 1,279 .... 527 179 147 

laat 574 419 183 281 41 9 

Percent Haat.ad 

Not Haat.ad 441 I I I I I 

11 to 511 617 517 174 2U 81 27 

611 to 911 664 664 119 321 93 17 

1111 2,427 2,428 742 1,391 391 289 

Nota : ~ • dah •ithha ld a ithar because RSE •u 9r81tar than 511, or fa"r than 21 bu i I dings 

"'' ueplad. 

Source: NeECS: Cheractariat.ics of Coaaarcial Bui ldin;a 1913, US OOE/EI4, July 1986 . 
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TABLE 7.8 Space Heating Fuel Usage in Commercial Buildings, 1983 
(Percentage Distributions) 

Percen~ of All Bui ldin;a Provid ing Hea~ 

Perc en~ Percen~ of 
of All Butldinp Th1~ Na~ura l Fuel 

Bu tlding Ca~riu Bu i ldin;a Provide Hea~ Elec~r i ci~7 c.. Oi I Ot.her 

All Bui ldin;a 1H.I 81 .8 31.5 67.3 14.1 11 .9 

Y"r Cona~rucWd 
19H or S.fore 7. 3 93.1 15. 3 81.1 21. 4 q 
1911 w 1921 9 .1 91.5 21.1 81 .5 21.4 1.4 
1921 w 194& 11. 4 87. 2 23. 1 85 .4 21 .2 2. 5 

1944 w 1MI 24 .1 86.8 28 .3 57. 4 18.1 7 .7 

11181 w 1971 11 .3 91.1 31 .2 55.8 11 . 2 5.9 
1971 w 1973 5.3 95. 2 41 .7 47. 2 13 .1 q 
1974 w 1978 13. 4 17 .8 51.9 42.3 7. 7 8 .2 

1Mt w 1913 3. 5 n .3 48.1 51.2 2. 4 2.4 

Square Foot.• Cat.e9or7 
5,,. or l.a &e.8 .... 7 31 .1 u .s 15.1 11.4 

5,H1 w 11, .. 11. 4 N .l 31.1 13 .7 11.1 q 
11,Hl w 25, .. 14. 4 15. 4 34 .4 59 .5 18 .3 2. 4 

25,H1 w 51, .. 5.4 93. 2 29.1 13 .3 15.8 5.3 

&I ,Hl w lH, .. 2.7 M. 4 21 7 51 .4 11.1 7 8 
1H,H1 w 2H,HI 1.3 14.1 31 9 13.8 21 3 11 4 
Over 2H,HI 1.7 118.1 21.8 53.1 21 4 21.4 

Principal Act. i vi t.7 
l it.hin Bu i I dint 

Au.b l7 11.1 118.9 31.2 55.3 21.1 1.1 

&lucat. ion a I 4.5 1H.I 29. 4 57.8 19. 2 9.1 
Food Salu/S.rvice 9.8 118.8 33.1 " ·I 11 . 4 q 
Heal~ Care 1.5 1H. I 29. 5 54 .1 11. 5 q 
Lodging 2.7 118.2 52 .9 42.2 12. 7 7.1 
Mere ant. i le/S.rv i cu 27.1 91.7 24 .1 11.4 11 .5 11.1 

Office 14.8 M .4 41.1 54.8 11 . 5 1.9 
Ru iMII~ i al 8.1 ... 1 21.9 ... . 7 22.8 q 
larehouM 11.8 71. 4 34.1 67 .9 15.1 4.3 

Other 4 .& 71. 2 $5.7 42 .t 12.t 4.3 

Vac1n~ 7.1 41. 4 32 .4 ..... q 2. 9 

c_. Reg ion 

Northeut. 17 I 93.8 18. 5 " · 5 31. 4 4. 5 

llidwet. 31.7 91 .9 18. 2 71.7 9. 4 9.1 

Sou~ 37 .8 15. 7 47 2 41 2 14.1 11. 5 

·-~ 14. & 15. 2 37 4 57. 5 1 .4 1.1 

Percent. He1t..d 
No~ He•t..d 11.1 1.1 1 .1 1.1 1.1 1.1 

11 w &Ill 13.1 lH .I 33 .7 
" 1 

15. 5 5. 2 

511 w 991 14.3 1H .I 33. 5 51. 2 18 5 3.1 

1HI 81.5 1H. I 31.8 57 8 18. 2 11. 1 

Ho~e : q • d1tl withhe ld e ither becauM RSE wu gr .. ter than 511, or h"r than 21 bui ldin;a 

wre uepled . 

Source: NIIEC$; Chtr1cteri1t.ica of Conercial Sui ldin;a 1913, lS OOE/ElA, 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. 

2. 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 

3. 

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 oil. Like natural gas, fuel 
oil is more commonly used in older buildings. It's use declines precipi
tously in more recently constructed buildings. 

7.17 



7.3 HEATING SYSTEMS USED IN U.S. COMMERCIAL BUILDINGS 

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

Centrtl Syat..a On ly 
or in Coeb inat ion ••UI 
S.lf · Conta onecl Un it. 

Total Mu1ber of Self-
Mu1ber of Bu i ldinga Conta 1 ned Furnac• Heat 

Building Categori .. lkli ldinga Providing Heat Un i ta Only Total or Boiler Pu•p• 

411 Bui ldinga 3,948 3,518 583 2,914 2,191 189 

Y11r Conatructecl 
19H or Before 281 281 22 246 222 q 
1911 t.o 1921 381 355 49 3M 275 q 
1921 t.o 1946 7211 1133 118 612 4111 q 
1948 t.o 1961 948 &13 159 841 499 211 
19e1 t.o 1971 721 849 111 543 381 5.1 
1971 t.o 1973 2ft 199 24 1711 m q 
1974 t.o 1979 531 ~ 91 381 223 41 
lMI t.o 1913 141 125 15 lt9 sa 19 

Square Footage Category 
S, IIH or Lua 2,248 1,913 385 1,514 1,1H lH 
I,Nl t.o li,IIH 725 811 94 &11 449 36 
11,H1 t.o 26,1H 587 541 115 4711 381 1& 

25,N1 t.o &a,IH 222 2f7 24 1&3 142 9 
61, N 1 t.o lN, IH 117 111 9 91 89 3 
1H , N1 t.o 211,1H " 47 a 42 33 2 
Over 211,1H 29 28 %7 19 q 

Princ ipii ActiYity 
l ith in lkli ldin9 

411Mb ly 467 443 37 416 334 24 

6ducation1l 177 177 22 15.1 131 7 

Food 511 .. /Strvice 381 387 81 31S 214 q 
He1lth Cart at at q 64 39 q 

Lodging 1M 112 29 73 61 q 
IMrcant i lefS.rvic .. 1,171 982 232 739 548 211 

Office 575 sea 51 512 361 45 

Re1odential 2311 235 23 213 187 q 

11rthoutt 425 299 ae 233 181 q 
Other 179 141 31 111 79 q 

V1e1nt 281 138 21 1t9 at q 

Cen~~~a Region 
lior\he11t 1171 1127 ae sea 4U II 

lllidwlt 1,211 1,113 117 l ,N2 193 15 

South 1,493 1, 279 312 955 547 119 ..... 674 489 91 3N 285 29 

Percent. Heated 
Mot Heltecl 441 

11 t.o 611 517 517 148 3114 273 22 

511 t.o 991 584 584 78 484 385 31 

1HI 2,427 2,4211 3111 2, 1511 1,552 1111 

Mot.t : q • Data withheld either becauae RSE •aa greate r than 511, or h"r than 21 bui ldinga "re s11pled . 

Source : MBECS: Chuacter iat ica of Co• .. rc ial Bu i ld in9a 19&3, US OOE/EIA, July 1915 . 
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TABLE 7.10 Heating Systems Used In Commercial Buildings, 1983 
(Percentages for Number of Buildings) 

Centr1 l Syst•• On ly 

or tn Coeb inat ion • •th 
S. If -Conti • ned IJn ita 

Percent of Percent of Self-

Totll Sui ldin91 Th1t Contl tned FurnKe lltlt 

Sui I dint Categor iea Sui ldin91 Pro• ide lit at Untta Only Totll or Bot ler Puepa 

AI I Sui ldin91 lH. I 81 .9 15.5 82.8 52. 4 4.8 

Year Conatructed 
19M or Before 7.3 93 .1 8 .2 91.4 12 .1 q 
1911 to 1921 9.8 91.5 13 .1 81. 2 77 ,5 q 
1921 to 1945 11.4 17 . 2 11 .3 81. 9 as . 1 q 
1941 to lMI 24.1 15.9 19.5 79. 7 81.4 3.2 
1911 to 1971 11.3 911 15.8 13. 7 51 .7 1.2 
1971 to 1973 5. 3 96. 2 12.1 81 .4 59 3 q 
1974 to 1979 13. 4 17.9 21 I 71 .6 47.9 ••• 
1911 to 1913 3. 6 19. 3 12 I 17 2 44.8 162 

Square Footaoe Category 
&,,. or LMa 51. 9 147 212 79 I 51. 2 6.3 
&,Ill to 11, .. 11 .4 931 13 I 15. 4 aa. l 5.1 
11,111 to 25, .. 14.4 9&. 4 12 I 81.1 81.1 3 .3 

21,111 to "·- &.a 93 .2 111 81. 4 81. 8 4. 3 

61,111 to lH, .. 2.7 94.4 1.1 91.1 81. 3 3 .1 
111,111 to .... 1. 3 941 12.1 H . 4 71 2 4 3 
o .. r 211,,. I . 7 98.8 3.8 91.4 87.9 q 

Principal Acti• i ty 
lith in Sui I dint 

AuMbly 11 .8 91.1 1.4 11.4 7&. 4 5.4 

!:ducat i onal 4. 6 1H.I 12.4 88 .4 74 I 4.1 

Foooi S.I11/S.r•ice 1.1 98.8 18.8 12 .8 51.3 q 
lite I th Cere 1. 5 111.1 q ... 5 83.9 q 
Lodtint 2.7 91 .2 21. 4 71.8 61.1 q 
lltrcen\1 le/S.r.icll 27.1 11 .7 23 .8 75. 3 55. 8 2.8 

Off ice 14.1 91.4 • I 91. 5 83 .3 1 .1 

Reaidentiel 1.1 99.8 1.1 91 .8 71 .5 q 
larehOUH 11.1 71. 4 22.1 779 u .a q 
Other 4. & 71. 2 21.4 7a a 51. 4 q 
YKent 7 .1 41 .4 21. 8 81.1 85 .4 q 

cen- R.gion 
lloriheut 17.1 93.8 11. 5 193 774 1.1 

llidwat 31.7 91 9 9 • 911 81. 2 1.3 

South 37.1 85.7 24 4 74 7 42.1 9.3 

lilt 14.6 15.2 211 79 3 54. 2 5 .1 

Percent llteted 

Not lltated 11 1 
11 to 511 13. 1 1H. I 21 a 71. 4 52.1 4. 3 

511 to ttl 14 .3 1H I 13 6 85.8 14. 7 5. 5 

1111 81.5 1H.I 14 .1 14. 7 .... 4.1 

llot.e: q • O.ta withheld either becauH RSE waa gr11t.er th1n 611, or h•r thin 21 bui ldin91 •re aupled. 

Source: NBECS: Char.ct.eriet.ica of c-rci1l Sui ldin91 1913, US OOE/ElA, 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. 

2. 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 specifica l ly 
mentioned in the survey questionaire. 
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7.4 HEAT DISTRIBUTION SYSTEMS USED IN u.s. COMMERCI AL BUILDINGS 

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

aa .. bouda 
Radlat4ra, 

Tota l Huebe r of Con.ect4n, 
Hueber of &l lld inga A1 r Forced Hot lat.er or Heat ing 

&l i I ding Cat.ego r~ ea &11ldinga Prowid1ng Heat Through Ouc h Tota l Electric or St.ea1 Panel a Other 

All &l lldinga 3,94a 3,518 1,asa 53a 291 255 59 411 

Y .. r Conatructed 
1911 or Before 288 288 121 52 21 33 q 29 
1911 t4 1921 348 356 155 .r 23 25 9 22 
1921 t4 19U 728 833 239 88 45 .r 11 78 
194e t4 1Mt t.a 113 414 111 52 14 11 a. 
1911 t4 1971 721 149 4te 118 59 82 11 85 
1971 t.o 197S 2t9 199 131 ,.. 25 q q 32 
1974 t.o 1979 Ul .as 287 72 57 17 4 46 
1981 t4 1983 141 125 N 17 9 • 2 15 

Squue Footage Categor7 
&,IN or LeN 2, 241 1,913 928 231 141 88 29 244 
5,111 t4 11,1N 725 881 384 124 88 61 q 59 
11,111 t.o 26, ... 587 541 319 95 52 46 13 63 
25,111 t.o 61 ,Ht 222 217 121 47 15 28 5 17 
61,111 t4 111, ... 117 111 59 23 a 15 3 a 
111,111 t.o 21t ,HI 61 47 27 12 4 • 3 7 
Ower 21t, IN 29 21 21 a 3 7 2 3 

Principe l Act ivity 
l itllin &li lding 

Ae.-~ 1 7 457 443 287 89 S1 31 q 49 

Educet i one I tn 1n 17 39 11 32 9 13 
Food Selea/S.rwice 381 387 199 37 31 q q 56 
Heelt.h Cue 51 81 37 15 q 14 1 q 
Lodg ing 1M 112 31 25 14 12 q 15 
llercent.i la/S.rwic• 1,171 982 .a. 11 44 31 q 128 

Off ice 571 we 389 112 88 51 11 55 

Raident ia l 238 236 88 45 19 25 q q 
ltrehwee 421 299 161 54 32 23 q 47 

Other 179 141 $9 23 15 q q 13 

Vtcant 281 138 71 15 8 q 13 

C.naua Alg ion 
Nortlleaat. 871 827 251 187 at 1M 13 S3 

ll id-t 1,211 1,113 an 211 .. 127 28 14 

South 1,493 1,279 871 88 72 18 15 215 

... t 574 .at 251 74 51 q q 61 

Fue l IJMd 
For Heat1ng 

Electr ic 1t7 1,116 1,115 591 253 222 44 18 151 

lla~rt l C.. 2,111 2,111 1' 141 279 116 171 38 191 

Fue l Oi I see see 291 122 46 82 15 44 

Prop- 151 151 59 q q q q 39 

PurchaMII St.e11 56 " 28 22 q 21 6 3 

Other 171 171 49 25 21 q q 43 

Not.e : q • dab w1t.hhe ld e itller becau" RSE wu gr .. t.er than 511, or fe"r than 21 bu i ld inga "re saepled . 

Source: IIIIECS: Ch.ract.eriat ica of c-rci a l &11ld1nga 1963, US OOE/E!A, Jul1 1986 
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TABLE 7.12 Heat Distribution Systems Used In U.S. Commercial Buildings, 1983 
(Percentages for Number of Buildings) 

Baseboards 
Radiators, 

Percent Percent of Con•ec:tora, 
of All ~i ldinga That Air Forced Hot later or Hett ing 

~i lding Categories ~ i ldinga Pro• ide Hett. Through Oucta Total Electr ic: or Ste11 Panel a Other 

All ~ildinga 

Year Conat.ruc:ted 
1911 or Before 
1981 to 192t 
1921 to 1946 
1948 to 1981 
1981 to 1971 
1971 to 1973 
1974 to 1979 
1981 to 1983 

Square Foot.age Cate90ry 
6,111 or Leaa 
6,H1 to 11,1H 
11,H1 to 26, ... 
26,H1 to 61, ... 
61,H1 to 1H,IH 
1H,H1 to 2H, ... 
OYer 2H,IH 

Principal Act.i• i ty 
l ith in ~i lding 
~bly 

Educ:at. i onal 
Food StleafS.rY i c:e 
Health Care 
Lodging 

llerc:ant.i le/S.r• ic:ea 
Office 
Rea ident.ial 
larehouae 
Other 
Vee: ant. 

Cenaua Reg i on 
Nort.heut. 
llid ... t. 
Sol.lt.h ... , 

Fuel lJMd 
For Hett.ing 

Elec:t.ric:it.y 
Ntt.ura l Cu 
Fuel Oi I 
Propane 
Purc:htaed st ... 
Ot.her 

1H .I 

7. 3 
9. 8 

18.4 
24.1 
18.3 
6.3 

13. 4 
3. 6 

5e .9 
18 .4 
14 .4 
6.8 
2.7 
1.3 
1.7 

11.8 
4. 6 
9.8 
1.6 
2. 7 

27.1 
14.8 
8.1 

11.8 
4. 5 
7.1 

17 .I 
31 .7 
37 .8 
14 .6 

28.1 
51 .9 
14.3 
4.1 
1. 4 
4.3 

&8.9 

93 .1 
91 . 5 
87 . 2 
86.9 
98.1 
96.2 
87 .9 
89 .3 

84.7 

93.8 
95.4 

93. 2 
94. 4 
94.1 
98.8 

98.9 
1H.I 
98. 8 

1H. I 
98. 2 
91.7 
98.4 
99.8 
71.4 
78.2 
48. 4 

93.8 
91 .9 
86.7 
86.2 

1H. I 
1H.I 
1H.I 
1H.I 
1H. I 
1H. I 

53.1 

44 .8 
48 .6 
37 .8 
51.9 
82.8 
85.8 
81.8 
78 .8 

48.8 
se.5 
59.1 
58.1 
58.4 
57.4 
76.1 

84.8 

49.2 
54. 2 
81.7 
29.4 

47.3 
&8 .7 

38.8 
51.2 
42.1 
52. 2 

41.1 
81.8 
52. 4 
53. 2 

53. 4 
5e.7 
51 . 2 

38.8 
47. 3 

28. 8 

15.3 

19.4 
13.2 
13.9 
13. 6 
18. 2 
17. 1 
16 .6 
13.8 

12.1 
18. 2 
17.8 
22. 7 
22. 8 
25. 6 
28. 8 

21 .1 
22.1 
11.1 
24 .8 
24. 6 
8. 2 

19.8 
19.1 
18. 7 
18. 4 
11.1 

28.8 
19.1 
8. 7 

15.1 

22. 9 
13.9 
21. 8 

~ 
41 .1 
14.7 

8. 3 

7.5 
8. 5 
7.1 
8.4 
9.1 

12.8 
12.2 
7.2 

7. 4 
11.1 
9.8 
7. 7 

7 .9 
8 .5 

11. 7 

11 .5 
5.8 
8 .2 

~ 
13. 7 
4.5 

11 .7 
8 .1 

11. 7 
11 .7 
4.4 

11.1 
7 .9 
5. 8 

12 .3 

2t.1 
5. 7 

8.1 

~ 
q 

12.4 

7.8. 

12.3 
7.1 
7. 4 
7.9 

9. 8 

~ 
3.8 
8. 4 

4 .5 
7. 5 
8 .3 

13.5 
15 .8 
17.1 
26 .1 

7.1 
18.1 

~ 
23.1 
11 .8 
3.2 
9.1 

11.8 
7.7 

~ 
5.1 

17.2 
11.4 
1.3 

~ 

4.1 
8 .5 

14.6 

~ 
38. 2 

~ 

1.7 

~ 
2.5 
1.8 
2. 2 
1.6 

~ 
1.9 
1.8 

1.5 

~ 
2. 4 
2. 4 
3.1 
8. 4 
7.1 

~ 
5.1 

~ 
1.8 

~ 

~ 
1.8 

~ 

~ 
~ 

~ 

2.1 
2.3 
1.2 

q 

1.4 
1.8 
2.8 

q 
9. 1 

~ 

11.4 

11. 8 
8 .2 

12.3 
11.8 
13.1 
18.1 
9.7 

12.1 

12.8 
11.1 
9.8 
8. 2 
7.9 

14.9 
11.7 

11 .1 
7.3 

15.1 

~ 
14 .7 
13.1 
9 . 7 

~ 
15.7 
9 .3 
9.8 

8.5 
7. 5 

18.8 
11. 2 

14 .8 
9.4 
7.8 

24 .2 
5.5 

25.3 

Note: ~ • data withheld e it.her bec:au11 RSE na greater t.han 511, or h11r than 2t bui ldinga 11re n•pled. 

Source: NBECS: Characteriatics of Coe•erc:ial Buildings 1983, US DOE{EIA, July 1986. 
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Remarks: 

1. 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). 

2. 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 i~ 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) 

Fuel a U.ed For Coo I 1 ng Coo I i ng Equ i peent 

All 
Nu1ber Bui ldinga Central 

of All l ith N1tura l I indow ,,, , Air Heat. 

9ui lding Categori11 9ui ldinga Cooling Electricity C. a Unit.a Unit.a Condit. ion i ng Pu1pa 

All 9ui ldinga 3 , ~41 2,545 2,515 141 112 4M 1, 741 111~ 

Yur Conat.ruct.ed 
19M or Before 211 175 188 q 17 29 .. q 
1Nl ~ 1~21 311 247 241 q 77 3~ 155 q 
1~21 ~ 1~45 725 433 413 28 228 55 224 q 
194e ~ 1~1 ~ .. 5K 584 37 241 115 339 28 

1~1 ~ 1971 721 531 see 29 1H 13 3~2 53 

1971 ~ 1973 219 1st 143 7 22 19 121 q 
1974 ~ 197Q 531 394 377 11 54 44 329 41 

19M~ 1913 141 113 114 I 5 11 112 1~ 

Squue Footage Category 

S,tlt or Leu 2,241 1,345 1,212 74 452 222 786 lH 

S,Hl ~ l l , tlt 725 521 4H %7 141 n 371 35 

l i , Hl ~ 21i,tlt 587 443 424 11 118 51 334 11 

25,Hl ~ lil , tlt 222 171 1118 12 Iii 25 121 9 

lit ,Hl ~ lH,Ht 117 .. 11 7 21 9 71 3 

lH,Hl ~ 2H, Ht Iii 41 39 2 12 7 35 2 

Ower 2tt,Ht 29 27 24 2 II 4 25 q 

Principal Activity 
lit.h in Bui I ding 

"'-bly 457 295 212 q .. 31 227 24 

Education• I m 131 123 52 te 12 7 

Food S1i11/S.rwice 311 314 313 21 59 41 221 q 

He1lt.h Care 51 Sli 53 1 9 13 42 q 
Lodg ing 1M 79 77 q 3t 3t 37 q 
lllercant. i le/S.rw icll 1,171 558 1141 211 227 114 377 25 

Office 575 525 411 42 119 49 421 46 

Aeaident.ial 231 113 154 q M 4e 52 q 
hreiloi!M 425 231 2H 19 ae 39 152 q 

Other 179 M 97 q 34 12 54 q 

Vacant. 211 94 89 q 37 q 57 q 

Cenaua Ret•-
Nort.hllet. 171 444 417 25 2M 91 227 II 

ll•d-t. 1,211 ... 7U 51 221 " SM 15 

South 1,493 1,111 1,179 32 327 let 756 11~ 

I eat. 574 284 254 31 51 21 2te 29 

Note: q • data withhe ld becauM RSE na grut.er th•n 511, or hwr than 21 but ldinga wre n1pled. 

Source: NBECS: Chuact.eriatics of Co11ercial 8u1ldinga 1983, 1..5 OOE/EIA, July 1~85. 
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TABLE 7.14 Cooling Fuels and Systems in Commercial Buildings, 1983 
(Percentages for Number of Buildings) 

Percent of All Bui ld inga Providing Coot in; 

Percent Percent of Centra l 

of All Bu tldi1191 That Natural I indow ta ll Ai r Heat 

Building Cat.ri .. Butldin;a Provide Cooltng Electricity a.. ~Mih ~Mita Condition in; Puapa 

All Bu i ldin;a 1H.I &a .ll 115. 2 5.3 31 .7 15.4 &a . l 5 .4 

Year Coftati'IICted 

1\IN or lllfore 7.3 ell 11'.11 ~ 411 .7 15. 8 411 1 ~ 
1911 t.o 1112:1 1.1 63. 7 117 .a ~ 31.2 15.1 52.1 q 
1821 t.o 111" 11. 4 61 .8 116 .4 8 .1 52 .2 15.2 51. 7 q 
1m t.o 111e1 24.1 53 .3 114 .2 8 .2 41. 2 111 . 2 58 .8 4.3 
1M1 t.o 11171 11.3 73. 5 116.5 5 ' 18.11 15 .7 74.1 11.1 
1171 t.o 1173 5 3 71 .1 116.3 4.7 14. 7 12.7 81.7 q 
1174 t.o 11711 13 .4 74 3 116. 7 4 e 13. 7 11. 2 13. 5 11. 4 
1911 t.o 1M3 3 .5 817 12.1 7. 1 4 .4 1.7 91. 3 11. 8 

Square Footate Cait90ry 

5,111 or LIN 58.11 61 .8 116 .3 5 5 33.8 11 .5 51. 4 7. 4 
5,111 t.o 11,111 18.4 71 .1 115.8 5. 2 28. 4 14.8 71.2 e. 1 
11,111 t.o 25 ,HI 14 .4 71 1 116.7 4.1 21.2 13.1 75. 4 4.1 
25,111 t.o 51,HI 5.8 81. 2 93.3 e . 1 21 .1 14 e 71.1 5. 1 
51,111 t.o 111,111 2.7 82. 2 112. 1 1 .1 31 .8 11. 2 711 .5 3. 4 
111,111 t.o 2H,HI 1.3 82.1 1&. 1 4 .11 211 .3 17 1 154 4.11 

Over 211,111 1.7 113. 1 81.1 7. 4 22. 2 14.8 112 e q 

Principii Act ivity 

Within Bui I ding 

AaaMbly 11. 8 54.8 95.3 q 27 .1 11. 5 75.7 8.1 
Educet i ona l 4. 5 73. 4 94.5 5. 4 41.1 14.8 63.1 6. 4 
Food S. IM/S.rvice 9 .5 828 M . S 5. 4 22.1 15 3 71. 4 q 
Hee l t.h Care 1. 5 112 M. 4 1 • 11. 4 23.8 75. 4 q 
Lodt i"' 2. 7 74.5 97.5 q 38 .1 381 .... q 
IAirclftt i le/S.rv icea 27 .1 51.5 117. 1 3.11 34 .4 16.1 67. 2 3.1 
Office 14 .8 111.3 113. 1 1 .1 21 .8 1.3 11.5 ••• 
RMidential 8.1 811 . 1 II'. 5 q 51 .1 28. 2 31 .1 q 
larehouM 11.1 54.1 11 .4 8 .3 31.1 17.1 .. 1 q 
Other 4. 5 54. 7 99.1 q 347 12. 2 85.3 q 
YKent 7.1 33. 5 11'7 q 311 . 4 q SIS q 

c- lllg ion 

llort.hellt 17.1 &a . 3 113. 1 6.1 48 .4 22.1 51 .1 1.4 

llid-t 31.7 &a . 4 93.11 5. 3 28 .4 12. 3 59 .7 1.9 
South 37 .8 74. 4 97. 1 2.9 29.4 15.2 88 .1 11 .7 

lilt 14 ' 411 5 93.1 11.11 18.1 9.9 72. 5 11. 2 

llotl : q • deh • •thhe ld beceuae RSE na greater than 511, or f-r t.han 21 bu i ldinoa .. ,. 111pled. 

Source: NIIECS : Cheracter iat ica of c-rcia l Buddin;~ 1913, US OOE/ElA, Ju ly 1986. 
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I Remarks: 

1. Only air conditioning and heat pump technologies are included in Tables 
7.13 and 7.14 and their associated figures, which portray cooling 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. 

2. 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 more 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) 

Building Categoriu 

All &lildinga 

Yn r Conatruct.ed 
1911 or Before 
1911 to 1921 

1921 to 1946 

194e to 1911 

1981 to 1971 

1971 to 1973 

1974 to 1979 

lNI to 1983 

Nuaber 
of All 

Bui ldinga 

3,94e 

2M 
381 

728 

94e 

721 

2111 
631 

141 

Square Footage Category 
5,111 or Leu 
S,Hl to 11,111 
li,H1 to 25,111 
25,Hl to 51 ,111 
&I,Hl to lH,III 
lH,Hl to 211,111 
Over 211,111 

Principal Activity 
Within &li lding 

.W.bly 
Educational 
Food Salea/S.rvice 
Health Care 
Lodging 
llercant i le/S.rvicea 
Office 
Ruident ia l 
lareftouM 
Other 
Vacant. 

Cenaua Region 
Nort.he11t 
Wid-t. 
Sout.h ..... 

Fuel IJMd 
For Heating 

Electricity 
Natural C11 
Fuel Oi I 
Propane 

PurchaMd Steaa 
Other 

2,24e 

726 
587 

222 
117 

5I 
29 

U7 
1n 
381 
81 

liS 
1,171 

575 
238 
425 

179 
211 

871 

1,211 

1,4113 
674 

1,116 
2,111 

see 
181 

66 
171 

Sui ldinga 
Prow id ing 
Heating or 
Cooling 

3,658 

2M 
381 

539 
w 
854 
211 

473 

121 

1,941 

Sl4 
544 

211 

111 

47 

21 

444 
1n 
375 

51 

114 

1,111 

587 
231 

311 
138 
137 

821 
1,116 

1,317 

498 

1,199 

2,111 

see 
lSI 
55 

188 

&li ldinga U.ing 
Inau lat ion or Special 
Special Qlaaa Gl11a 

2, 728 

198 

218 

441 
673 

541 
171 

461 
131 

1,451 
546 
421 

183 
14 
37 
25 

369 
138 
281 

56 
n 

ass 
4M 

171 

223 
111 

182 

464 

157 

l,Hl 
396 

873 
1,413 

381 

112 

41 
112 

1,481 

114 
124 
198 

214 
292 
92 

311 

114 

589 
327 
269 
112 

54 
27 
21 

238 
84 

188 

32 

38 
311 
299 
1M 

91 

61 
74 

263 
511 

481 
243 

622 
851 

191 

42 

18 

48 

Roof/ 
Cei I ing Ia II 

Inaul at ion Inaulation 

1,914 

127 

136 
294 

423 

381 

121 

312 
liS 

1,129 

354 
297 

118 

52 

27 

19 

24& 

98 

188 
48 

81 
479 
333 
111 

153 
73 

111 

311 

811 
712 
282 

842 
987 

271 
79 

35 

86 

1,381 

87 

lH 
178 

272 

282 
98 

257 

liS 

762 

283 
219 
71 
36 
15 
12 

182 

58 
153 
34 
43 

291 

274 
89 

112 

S3 
Ill 

233 
462 
471 
213 

617 

718 

liS 
89 

12 
87 

Coaputer i ztd 
Heating
Cool ing 
Syat• 

116 

Q 

9 

11 
23 
19 

9 

22 
12 

29 
q 

21 

16 
13 
11 

7 

12 

17 
13 
3 
8 

15 

26 
q 
2 

4 

3 

24 
38 
27 
18 

39 
58 

12 
q 
9 
2 

lleuuru 
Profeaaional Taken , , 

Ener117 Ruponae 
Audit to Audi r. 

434 

23 
37 
73 

83 

94 

38 

55 

22 

161 
9S 
76 
58 
26 

18 
11 

62 
49 

44 

18 
24 
86 
88 
21 
31 
19 
8 

81 

121 
164 

78 

NA 
NA 

NA 
NA 

NA 
NA 

187 

12 

18 

36 
46 
36 
16 
19 

8 

52 

43 
38 

27 
12 
9 
5 

24 

24 
15 
q 

11 

38 

39 
q 

14 
q 
3 

45 
54 

58 

31 

NA 
NA 

NA 
NA 
NA 
NA 

Note: q • data withhe ld e ither becauM RSE waa greater than 611, or feftr than 21 bui ldinga nre aaapled. 
NA • Inforaation na not au i labia. 

Source: NIIECS: Characteriatica of Coeaerc i1l Sui ldinga 1983, US OOE/EIA, July 1986. 
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TABLE 7.16 Energy Conservation In Commercial Buildings, 1983 
(Percentages for Number of Buildings) 

Sui ldi119 C1t49Dr i .. 

All Buildinp 

Y .. r C4ftatNCt4ci 
1• or Before 
1H 1 to 1921 

1921 to 194& 

194t to 1tel 

1N1 to 1971 

1971 to 1973 

1974 to 1979 

1tu to 1tu 

Perc en~ 
of All 

8uddi fl98 

1H I 

7.3 

9 .1 

11 .4 
24.1 

11. 3 
&. 3 

13 4 

3 ' 

Square Footage C•t49Dry 
&,Ill or LIN 51.9 

S,H1 to 11 ,111 11. 4 

11 , H1 to 25,111 14. 4 

25,H1 to 51, 111 5.1 

51,H1 to 1H ,IH 2. 7 

1H , H1 to 2ti ,HI l.S 
Over 2tl, lll I . 7 

Principal Act ivity 
l i thin Sui ldi119 

AueM I7 11 I 
6dunt i onal 4 5 
FOOl! S. I• /S.rvice 9 I 
Hta lUI C1rt 1 5 

L.odtin9 2.7 

161rnntile/S.rv ic• 27.1 
Office 14.1 
IWiidont i• l 1 . 1 

lerellouae 11.1 
Other 4 5 
Vannt 7.1 

c- "-fion 
llon.heaat 17 I 
lll idwat 31.7 
South 371 
r .. t 14.5 

Fuel IJMcl 
For Ht1t i119 

El ectr ic ity 
N1tura l C.. 
Fue l Oi I 
Prop1ne 
Purch1Md Stoll 
Other 

21 .1 
51. 9 

14 3 

4 1 

1 4 
4 3 

Percen~ of 
Su i ldi nga 
Th1~ Provide Bu ild inp U. in9 
Ht1~ i n9 or Inaul1~ ion or S9tc i11 
Cool i119 Spec il l Cl 1aa CI IN 

H . 1 

93.1 
92.1 

81.1 
81. 1 
H . 7 

N .2 

19.2 

91 .4 

18 .3 
94 .3 

95 .9 

U .l 
94.4 

94.1 

N .l 

97.2 
1H I 
91.7 

1 • . 1 
91.1 
94 .3 

91 .1 
• . 1 
72. 9 

n .1 
41.1 

93 .7 
92.1 
81.2 
18. 4 

• . 5 
1H .I 

1H .I 

"·' 1H .I 

91.1 

71 .7 

73. 1 

Sl .l 
19.1 

81.1 
13.1 
15.1 
U .1 

111 .1 

74. 7 

79.7 
n .4 
n .3 
13 .2 
78.7 

19.3 

11.9 

71.1 
74. 7 

91.2 
74.1 
15.1 
18.1 
72.1 
71.9 

79. 7 

111. 2 

73 9 
n .1 
71 .1 
79.1 

79 .4 

721 .... 
71 .1 

74 5 

11 .7 

41.1 

31 .8 
34 .4 

31.7 
31.7 
44 .1 

45.1 
15.1 
11 3 

35. 5 
47 .1 
47 .8 
53 . 1 

u .s 
57 .4 

71 .4 

53. 2 

47 5 
44.1 

52.& 
34.8 
31. 7 
&2 . 7 
4t . l 

29. 1 

371 
54.1 

41 .3 

45.1 
31.4 
49.1 

475 
42.3 

337 

213 

32 7 

21 • 

114of I 
Ctili fl9 fi ll 
rnaul1~ion Inaul 1~ i on 

53. 5 

47 .4 

37. 5 

4t . l 

61.1 
59.3 

59.7 

18.1 
12.1 

53. 1 

&1.1 

54 .8 

55.1 
81.4 
57.4 

17.9 

55. 4 
55. 4 

49. 1 

75. 4 

51.7 

47 .4 

51 .7 

47.2 

49. 4 

&2 .9 

81.1 

49.4 

53.9 

54.1 
&e.9 

S8. 4 
49. 1 

49.1 

49. 4 
13.8 
51.8 

31. 4 

32.& 

27.8 

27. 5 

32. 7 

41. 1 
47.1 

51.4 

82.8 

31. 1 

31 .5 

41 .3 
33 .2 

34.7 
31 .9 
42.9 

31. 5 

32.1 
41.1 
55. 7 
41.3 

21. 7 

41 .3 
37 .9 

31 .1 
45. 7 
8& .1 

37 .1 
41. 5 

31.3 
41.9 

47. 1 

35. 7 

29.3 

43.1 

21 • 
39.9 

Coeput.r i zed 
Ht1~ i n9-

Cool i 119 
Sy1tee 

3.1 

q 
2. 5 

1.8 
2. 1 

2. 9 

4. 5 

4.7 

9 .4 

u 
q 

3.7 
7.1 

12. 9 
21.3 

25.1 

2 .7 

9. 

3 ' 
4.9 

7. 7 
1.5 
4. 4 

q 

••• 
2. 9 

2. 2 

3 .1 
3 .2 

2.1 
3.1 

3. 5 

2.9 

2.1 
q 

18 .4 
1.2 

Prof ... ionll 
Ener;, 
Aud it. 

12. 2 

8 . 8 

11 .3 

11.4 

11 .1 

14. 4 

11 .9 

13.7 
17.2 

7.1 
14 .1 

13.1 
27. 5 

24.1 

31.3 

39.3 

11. 7 

'171 
11. 7 

29 .5 

23.1 
1 .4 

15.& 

1. 5 

9 .7 

13 .1 
4.4 

12.9 
11 .1 

11. 7 

15.7 

NA 
NA 
NA 
NA 
NA 
NA 

Not. ; q • d1t.l wi thhe ld ttt.her Mcluaa RSE 111 grnt.r t.hln 511, or te .. r th1n 2t bu ild inp "" •••pled . 
NA • Inforll~ t on 111 no~ 1ni l1ble. 

Source: 1188:5: Chersct.r i1t ica of c-rc is l Su i ld inp 1913, l.S OOE/EIA, July 1986. 
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CHAPTER EIGHT: ENERGY CONSUMPTION, PRICES, AND EXPENDITURES OF THE 
COMMERCIAL 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 
Consum tion Surve 1983 Consum tion and Ex enditures Part 2, and the Annual 
Energy Review, a are Energy In ormation Administration publications. 

This chapter is comprised of the following sections: 

Section 
Number Section Title 

8.1 Historical Energy Consumption by the U.S. 
Commercial Buildings Sector, 1960 - 1985, 
by Fuel Type 

8.2 Commercial Building Sector End Use Energy 
Consumption During 1983, by Region and Fuel Type 

8.3 Regional Comparisons of Total and Average Energy 
Consumption by the Commercial Buildings Sector 

8.4 Commercial Buildings Sector Energy Consumption 
During 1983 by Building Type 

8.5 End Use Energy Consumption of the Commercial 
Buildings Sector by Building and Fuel Type 

8.6 Commerc ial Building Sector Energy Consumption 
Duri ng 1983 by Region and Building Age 

8.7 Federa l Agency Energy Consumption, 1976 - 1986, 
by Agency and Fuel Type 

8.8 Commercial Sector Energy Prices, 1970 through 1984 

8.1 

Page 
Number 

8.2 

8.4 

8.5 

8.6 

8.9 

8.10 

8.13 

8. 15 



8.1 HISTORICAL ENERGY CONSUMPTION BY THE U.S. COMMERCIAL BUILDINGS SECTOR 
1960 - 1985 I BY FUEL TYPE I 

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

(Trillion BTUs) 

Total End -Use Electrical Priury 
Energy Energy Energy 

Y11r Coal Gas Petro leu Electricity Conauaed Loaaea Conauaed 

1981 672 .1 1,166.9 1,227.6 5-42.7 3,398.3 1,351.1 -4,7-49 . -4 
1981 621 .1 1,11-4 .5 1,2-47.6 671 .7 3,-463 .8 1,391. 7 -4,8-45 .5 
1982 616 .8 1,2-48.9 1,279.7 819 .8 3,883.8 1,-491.1 5,153.8 
1983 -438 .8 1,311.8 1,282.2 888 .8 3,889 .6 1,8-43.1 6,332.6 
198-4 37-4.9 1,-412.1 1,2-48.9 738 .1 3,771. 8 1,758.7 5,531.8 
1986 358 .6 1,-483.3 1,388.6 789 .1 -4 ,116.3 1,886.1 6,911 .-4 
1988 369 . -4 1,888.7 1,-436.7 859 .1 -4,322 .9 2,182.8 8,386 .8 
1987 317 .8 2,11-4 .7 1,-483.1 928 .1 ... 731.-4 2,21-4 .1 8, 9-46 .5 
1988 276.8 2,13-4 .3 1,511.1 1,116.6 -4 ,936 .7 2,424 .9 7,381.7 
1989 281 .3 2,315.8 1,519.8 1,119.8 6,216.7 2,852 .8 7,858 .5 
1971 217 .1 2,464 .8 11651.1 1,213.2 6,428 1 2,918 .1 8,344 .1 
1971 213 .8 2,588 .9 1,619.8 1,291.1 6,672 4 3,121 4 8,893 .7 
1972 158.8 2,874 .1 1,631.1 1,419.4 6,771 .2 3,387.9 9,168 . 1 
1973 148.1 2,881.1 1,586.5 1,518.8 6,892 .3 3,839.8 9, 631.9 
1974 161.7 2,814.2 1,422.7 1,512. 1 6,891 .8 3,886.8 9,358 .5 
1976 123.4 2,558.2 1,319.7 1,697.7 5,587 .1 3,855.8 9,442 .8 
1978 121.4 2,718 .8 1,481.9 1,877.8 6,976 .7 4,141.8 11,117.3 
1977 121.8 2,648 .9 1,611.9 1,753.9 5,933 .6 4,236 .9 11,189.3 
1978 129.2 2,842. 1 1,449.8 1,814.3 8,135 .6 4,441.2 11,475.8 
1979 114.9 2,834 .1 1,334. 1 1,863.8 8,138 .8 4,478 .3 11,813.1 
1981 87 .3 2,886 .7 1,287.6 1,918.6 6,947 .1 4,837 .3 11,584.3 
1981 98 .8 2,577 .6 1,1191.2 2,133 .1 5,799 .8 4,846 .3 11,844.9 
1982 113.8 2,871 .8 1,118.4 2,177 .2 5,871 .1 4,984 .9 11,855.1 
1983 119.1 2,514 .8 1,138.4 2,118 .2 5,877 .9 6,186.7 11,943.8 
1984 128.7 2,593 .9 1,158.7 2,241 .8 8,122.2 5,217 .9 11,341.1 

1985 119.1 2,518 .1 1,135.8 2,355 .4 8,118.2 5,573 .4 11,581.8 

Source: State Energy Data Report, U.S . OOE/EIA, Apr il, 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 Fue l a Gas Electricity Fuel Oi I Propane Steu 

Total U.S . 5.151 2.227 2.237 1.35-' 1.838 1.29-' 

Northeast 1.95-' 1.314 8.3-'S 8.28& q 8.88& 
ll idweat 1.922 1.8-44 8. &97 8.838 8.888 8.144 
South 1. 5&3 8.558 8.8-'9 8.187 8.823 1.83-' 
lest 1.711 1.319 1.3-'& q q 1.831 

Source: NBECS : Co11ercial Buildings Consuept ion and Expenditures 1983, 
DOE/EIA, Septeaber 198&. 
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FIGURE 8.3 Commercial End Use Energy Consumption by Region 
and Fuel Type, 1983 
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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 Commerc i al 
Buildings Sector During 1983, by Region 

Nusber of Total Sq . Ft. . per Total Consuspt.ion Consuspt.ion 
Bu i ldinga Sq . Ft.. Bui I ding Consuspt.ion per Bui I ding per Square Foot. 

Region (Thounnds) (Wi II ions) (Thou11nds) (Quad Btu) (IIi II ion Btu) (Thousand Btu) 

Total U.S. 3,774 61,281 13.8 5.151 1,384 181 

Northeast. 853 11,413 17.5 1.954 1,482 84 
llid ... t. 1,157 16,118 13.8 1.922 1,882 122 
South 1,415 18,883 11 .8 1.583 1,11-4 9-4 
lest. 649 7,-467 13.1 1.111 1,293 95 

Source: NBECS: Co11ercial Buildings Consuspt.ion and Expenditures 1983, OOE/EIA, Sept.esber 198E 
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FIGURE 8.4 Average Energy Consumption per Building During 1983 , 
by Region 
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8.4 COMMERCIAL BUILDINGS SECTOR ENERGY CONSUMPTION DURI NG 1983 BY BUILDING TYPE 

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

Building Type 

Asseably 
Education 
Food Sales 
Health Care 
Lodging 
Retai 1/Services 
Office 
Residential 
Ia rehouse 
Other 
Vacant 

Total 
Consuaption 
(quad Btu) 

1.377 
8.484 
8.437 
8.465 
1.365 
1.838 
1.13!1 
8.17!1 
1.686 
1.276 
1.184 

Consua pt ion 
per Sq. Ft 

(Thous . Btu) 

6!1 
88 

213 
284 
163 
81 

123 
73 
76 

181 
73 

Consuaption 
per Bu i I d i ng 
(Will. Btu) 

835 
2,737 
1,14!1 
7,688 
3,42!1 

7!16 
1,886 

75!1 
1,38!1 
1,656 
1,122 

Source: NBECS: Coaaercial Build ing Consuapt ion and 
Expenditures, DOE/EIA, Septeaber 1986 

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

Bui I ding Type 

Ass11bly 
Education 
Food Sales 
Health Care 
Lodging 
Retai 1/Services 
Office 
Residential 
larehouM 
Other 
Vacant 

Source: NBECS: 

Total 
Consuaption 
(~uad Btu) 

8.161 
1.181 
1.167 
1.182 
1.153 
1.143 
1.181 
1.882 
1.188 
1.163 
1.128 

Consuaption 
per Sq . Ft 

(Tho us . Btu) 

58 
73 

178 
213 
126 
71 

182 
61 
73 
64 
51 

Consuaption 
per Bu i I d i ng 
(Wi II . Btu) 

1,111 
3,638 
1,14!1 

~ 
3,963 

783 
1,855 

845 

~ 
2,727 

788 

Coeaerc ial Bu il ding Consuapt ion and 
Expenditures, DOE/EIA, Septeaber 1988 
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TABLE 8.6 Commercial Buildings Sector Energy Consumption by Building Type, 
North Central Region, 1983 

Sui lding Ty~ 

As•••bly 
Education 
Food Salea 
Health Care 
lodging 
Retai 1/S.rv ices 
Office 
Resident ial 
Ia rehouse 
Other 
Vacant 

Total 
Conau•pt.ion 
(~uad Btu) 

1.173 
1.214 
1. 195 
1.174 
1.189 
1.317 
1.3211 
1.171 
1.211 
1. 119 
1.1113 

Consu•pt.ion 
~r Sq . Ft. 

(Thoua. Btu) 

98 
111 
271 
172 
132 
9e 

lSI 
111 
111 
1211 
92 

Consu•pt.1on 
~r Bu i ld ing 
(Wi II . Btu) 

1,1111 
6,177 
1,1121 
8,3119 
7,219 

886 
1,858 

911 
1,789 
2,346 
1,271 

Source: NBECS: Co•••rcial Building Consu•pt.ion and 
Expenditure•, DOE/EIA, Septe•ber 19811 . 

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

Total Consu•pt.ion Consu•pt.ion 
Conau•pt.ion ~r Sq. Ft. per Bui I ding 

Building Type (~uad Btu) (Thous. Btu) (Wi II . Btu) 

Asa•bly 1.114 67 531 
Education 1.132 113 1,1179 
Food Salu 1.119 194 822 
Health Cue 1.137 241 11,891 
lodg ing 1. 161 188 2,1141 
Ret.a i 1/S. rv i cu 1.2112 119 1197 
Office 1.3118 1211 1,921 
Reaidential 1.117 ~ 373 
larehouae 1.162 117 988 
Other 1.1111 94 744 
Vacant 1 .1112 72 8116 

Source: NBECS: Coa•ercial Bu i lding Consu•ption and 
Expenditures, DOE/EIA, Septe•ber 1988. 
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TABLE 8.8 Commercial Buildings Sector Energy Consumption by Building Type, 
Western Region, 1983 

8 

7 

6 
(f) 

::::::> 5 ..... 
CD 

c 4 0 ... 
....... 
....... ... 
'-

3 
..... 

2 

1 

0 

Total Consuapt ion Consuaption 
Consuaption per Sq. Ft. per Building 

Building Type (Quad Btu) (Thous . Btu) (Wi II . Btu) 

Ass11bly 8.839 ·47 q 
Edue~t.ion 8.848 83 1,523 
Food Sales 8.868 178 991 
He1lth Cue 8.862 289 q 
lodging 8.872 288 q 
Ret. i 1/Serv i cea 8.128 96 846 
Office 8.188 184 1,489 
Ruident ial q q q 
I ~rehouse 8.858 49 887 
Other q q q 
V1cant 8.832 89 1,335 

Source: NBECS: Coeeercial Building Consueption 1nd 
Expenditures, DOE/EIA, Sept.eeber 1988 

ASSIIIbly Food Sales Lodg1ng Office Warehouse 
Education Health Care Retail/ Aeudent1al Other 

Services 

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 BUILDI NG 
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 Gas Electricity Fuel Oi I Propane St.eaa 

Asseably 1.377 1. 197 8.121 1.825 Q 8.826 
Educational 1.<48<4 1. 2<46 8.155 8.881 8.1lll2 Q 

Food Sales 8.<437 1. 193 1.222 Q 8.1!88 Q 

Health Care 8. <465 1.219 8.1<47 8.829 Q ll .ll78 
Lodging 8.365 1.171 1.151 8.818 Q 1.122 
Retai 1/Servicea 1.838 1.337 1.<43<4 1. 1<46 1.117 Q 

Office 1.139 8.371 1.521 Q Q 1.868 
Residential 1.179 1.895 1.1<42 1.135 Q Q 

Ia rehouse 1 .586 1. 2<48 1.288 1.833 1.883 Q 

Other 1.276 1.178 1.151 8.81<4 Q Q 

Vacant 1.184 1.173 1.886 8.819 Q Q 

Source: NBECS: Coaaercial Building Consuaption and Expenditures, DOE/EIA, 
Septeaber 1986. 
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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 Bui ld ing, U.S. Totals 

Tot. I 
Consuaption 

Year Constructed (quad Btu) 

1;11 or before 1.194 
1gll to 1g21 1.364 
1g21 to 1946 1.845 
1945 to 1951 1 .938 
1981 to 1971 1.199 
1;71 to 1973 1.388 
1;74 to 1979 1.8e1 
1g81 to 1983 1.4;1 

Consu1ption 
per Sq . Ft 

(Thoua. Btu) 

57 
58 

112 
99 

111 
117 
131 
87 

Consuapt ion 
per Bui I ding 
(IIi II. Btu) 

5;5 
;sa 

1,236 
1,153 
1,671 
1,759 
1,557 
3,539 

Source: NBECS : Coaaercial Build ing Consuapt ion and 
Expenditures, DOE/EIA, SeptHber 1985. 

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

Total 
Consuaption 

Year Constructed (quad Btu) 

191f or before 1.175 
1911 to 1;21 1.198 
1921 to 1946 1. 188 
1948 to 1;e1 1. 157 
1951 to 1971 1.218 
1971 to 11173 1.174 
11174 to 111711 1.198 
1981 to 1983 1.161 

Consuaption 
per Sq . Ft 

(Thous. Btu) 

51 
53 
81 
81 

117 
116 
136 
5I 

Consuaption 
per Bui I ding 
(Wi II. Btu) 

763 
1,137 
1,194 
1,312 
2,357 
2,8811 
2,162 
3,5e8 

Source: NBECS: Coeaercial Building Consuaption and 
Expenditures, DOEJEIA, Septeaber 1;88. 

8.10 



TABLE 8.12 Commercial Buildings End Use Energy Consumption During 1983, 
by Age of Building, North Central Region 

Total 
Consu•ption 

Year Constructed (Quad Btu) 

1g11 or before 1.184 
1g11 to 1g21 1. 143 
1g21 to 1g45 1.3&3 
1g45 to 1981 1.372 
1g81 to 1971 1.387 
1g71 to 1973 1.124 
1974 to 1g79 1.318 
1981 to 1g83 1.134 

Consu•ption 
per Sq. Ft 

(Thous. Btu) 

75 
7g 

141 
119 
128 
131 
147 
139 

Consu•ption 
per Building 
(Wi II. Btu) 

788 
g53 

1, 781 
1,436 
2,118 
2,121 
1,982 
4,384 

Source: NBECS: Co..ercial Building Consu•ption and 
Expenditures, DOE/EIA, Septeeber 1g88. 

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

Total 
Conau•ption 

Year Constructed (Quad Btu) 

1911 or before 1 .128 
1911 to 1921 1.183 
1921 to 1945 1.173 
1948 to 19el 1.271 
1981 to 1971 1.3n 
1971 to 1973 1.111 
1974 to 197g 1.318 
1981 to 1983 1. 218 

Consu•ption 
per Sq . Ft 

(Thous. Btu) 

78 
q 

81 
86 

118 
87 

129 
79 

Consu•ption 
per Building 
(Wi II. Btu) 

683 
q 

827 
739 

1,127 
1,286 
1,443 
3,342 

Source: NBECS: Co••erci al Building Consu•ption and 
Expenditures, OOEJEIA, Septe•ber 1988. 
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TABLE 8 . 14 Commercial Buildings End Use Energy Consumption During 1983, 
by Age of Building, Western Region 

140 
130 
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110 
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c 70 ro 
!/) 60 :J 
0 
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-
-
-

Tota l 
Consueption 

Year Constructed (~uad Btu) 

1911 or before Q 

1911 to 1921 1.131 
1921 to 19-46 1.123 
19-48 to 1981 1.129 
1981 to 1971 1.127 
1971 to 1973 1.168 
197-4 to 1979 1 .13-4 
1981 to 1983 1.111 

Consuept eon 
per Sq. Ft 

(Tho us . Btu) 

Q 

69 
111 
122 

8-4 
118 
118 

Q 

Consueption 
per Building 
(Will. Btu) 

Q 

~ 
1,191 

Q 

1,351 
1,832 
1,-458 
3,52-4 

Source: NBECS: Coeeercial Building Consueption and 
Expend itures, DOE/EIA, Septeeber 1988. 
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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 A~ENCY 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 1978 1977 1978 1979 1981 1981 1982 1983 1984 1985 1986• 

---------------_._ ---------------
Petro leu• 1115.8 1141.8 1112. 3 1112 .7 1111 . 6 1186.8 1182. 5 1181. 7 1893.8 11!83 .1 1862.5 

llotor Qaao I i ne 69. 9 81.1 59.8 58 .8 68. 1 52. 9 62. 9 61.4 51.1 58 . 3 46 .7 

Aviation Gaaol ine 11 .11 8 .8 8. 2 4.7 4.9 4.8 3. 5 2.8 1.9 u 1 7 

Jet Fuel 511.1 519 . 2 881.1 518. 5 538 .7 563 .3 572. 7 573. 3 593 .7 71!5.1 711.9 

Diatillat4 and Reaidential Fuel 329 .7 348 . 6 332 .4 327. 1 317 .a 361.3 349 . 6 329 .4 342 .9 321 .8 298 .3 

Liquified Petroleu• aa ... 4.8 4.1 3 .1 3. 7 4.1 3 .7 3 .8 4.1 4.1 4.8 3.9 

Electricit7 473. 6 479. 7 479. 2 479.8 482. 2 491.6 611.5 616. 2 631 .1 544 . 6 548.\l 

Natural Gaa 161 .8 141. 1 144. 7 148.9 147 .3 142.2 146. 9 147. 7 167 . 4 148.3 139 .s 
Coal 71 .3 88 .4 88 .1 86. 1 83 .8 86 .1 88.8 82 .4 56. 3 54 .3 53 .8 

Purchaaed Swa• 5 .3 7 .7 8 .5 9. 7 9.1 9 .1 8 . 6 12.3 13 .8 15 .1 14.5 

Tot.al 1718. 9 1738. 6 17H.8 1718.2 1713. 6 1773 .7 1817 .1 1798 .4 1851.2 1853.2 1828.3 

Not.: e • ut.ieaWd. 

Source: Annual Eller;, Revift 1988, U.S. DOE/EIA, Wa7 1987. 
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TABLE 8.16 Federal Agency Energy Consumption Fuel Type 
Fiscal Years 1976 and 1986 

(Trillions of BTUs) 

Petro leu• 

Wotor Distillate and 
Agency Casol ine Residual Fuels Other Total Electricity 

1975 
Defense 31 .7 292.5 517 .1 941.2 287 .5 
Energy 1. 1 5.2 1.3 5.5 52 .3 
Poatal Service 11 . 1 4.3 1.5 15.1 39 .9 
General Serv ices Adeinistrat ion 1.2 2.3 1.1 2.5 29 .1 
Veteran• Ade inistration 1.5 5.7 1.1 8.4 15.7 
Transportat ion 1.5 7.9 5.5 15.1 11 .1 
NASA 1.4 1.4 1.2 3.1 17.7 
Agriculture 5.1 1.1 1.4 8.5 3.3 
Interior 2.7 2.5 1.7 8.1 5.2 
Health 1 Huean Services 1.8 Ul 1.1 3.8 4.1 
Juatice 2.1 1.8 1. 1 2.9 2.1 
Others • 3.7 3. 1 1.3 7.1 5.1 

Totll 59.9 329.7 525 .3 1115.9 473 .5 

1985e 
Defense 23 .5 272 .7 717.5 1113.9 335.2 
Energy 1.4 3.4 1.7 5.5 59 .5 
Poatal Service 9.5 3.5 1.2 13.2 32 .8 
General Serv ices Ade inistration 1.5 2.2 1.1 2.7 23 .7 
Veterans Adeinistration 1. 1 1.1 1.1 1.8 27.3 
Tranaportat ion 1.3 8.2 5.5 15.1 13.1 
NASA 1.3 1.8 1.4 2.5 19 .1 
Agr iculture 3.1 1.5 1.3 3.7 5.5 
Inter ior 2.1 1.4 1.1 4.5 4.3 
Health 1 Huean Serv ices 1.3 2.5 1.1 3.1 5.3 
Justice 1.7 1.4 1. 1 2.3 3.3 

Others • 2.8 1.8 1.4 4.3 11 .1 

Totll 48 .8 298 .2 717 .4 11!62 .8 548 .1 

Note : e = Est inted 

Natura l Coal 
Cas and Other Total 

111.5 47 .8 1388 .~ 

8.3 21 .1 87.2 
2.7 1.7 58 .3 
4.3 5.3 41 1 

12.7 1.7 38 s 
1.1 1.3 27 4 
3.8 1.9 25 1 
1.8 1.1 11 .5 
1.8 1.1 13 .1 
1.7 1.1 9.5 
1.9 1.4 7 1 
1.5 1.4 15 I 

151 .8 n .1 1718 a 

99 .8 51 .3 1491.3 
5.4 21 .7 92 .1 
4.5 1.1 51 5 

14.2 1.1 41 8 
2.8 3.2 34 1 
1.1 1.3 29 8 
2.5 1.5 24 8 
1.3 1.1 11 5 
1.8 1.3 9 9 
1.3 1. 1 117 
2.1 1.4 7 9 
2.8 1.5 173 

148.5 78.4 1828 3 

• Includes Dept . of Coeeerce, Panaea Canal Coeeiss1on, TVA, Dept. of Labor, Nat ional Sc ience Foundat ion, o., t . 

Source: Annua l Energy Rev iew, DOE/EIA, Way 1987. 
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8.8 COMMERCIAL SECTOR ENERGY PRICES, 1970 THROUGH 1985 

TABLE 8.17 Fuel Prices for the Commercia l Sector in Current Dollars, 
1970 - 1985 

(Current Dollars per Million BTU) 

Natural Diati I late LPQ and Wotor Residual C011eercial 
Year Coal au Fuel Kero11ne Ethane Gaaol ine Fuel Electricity Average 

1978 IUS 1.75 1.11 1.77 l. 24 2.88 1. 45 8.11 1.97 
1971 1.41 1.81 1.18 1.82 1.38 2.91 1.87 8.52 2. 17 
1972 1.45 1.88 1.17 1.81 1.38 2.91 1.71 8.78 2.35 
1973 1. 45 1.92 1.37 1.97 1.47 3.11 1.88 7.14 2.81 
1974 188 1.15 2.28 2.17 281 4.33 1. 92 9.12 3. 45 
1975 1.31 1.32 2.43 2.32 2.81 4.88 1. 91 11.22 4. 12 
1978 1.18 1.82 2.85 2.87 2.93 4.81 1. 98 11.98 4. 48 
1977 1.18 2.11 3.12 2.97 3.44 5.12 2.27 12.17 5.21 
1978 1. 27 2.21 3.18 3.15 3.53 5. 28 2.21 13.12 5.85 
1979 1. 28 2.89 4.51 4.81 3.99 7.19 3.11 13.49 8.24 
1988 1. 55 3.32 8. 45 8.48 5.15 9.77 4.12 18.18 7.88 
1981 1. 72 3.91 7.97 7.48 5.95 11.98 5.12 18.44 9.55 
1982 1.81 4.71 7.89 7.31 8.32 11.44 4.87 21 .11 11.43 
1983 1. 71 5. 44 8.88 8.88 8 82 9.31 4.51 21 .57 11.13 
1984 l. 75 5. 41 8.89 7.5& 8 78 8.93 471 21 48 11.44 
1985 1. 74 6.33 8. 13 8.81 8.55 9.13 4.19 21.89 11.89 

Source: State Energy Pr ice and Expend iture Report, 1971- 1982, US DOE/EIA, Apr il 1985. 
State Energy Pr ice and Expend iture Report, 1985, US DOE/EIA, October 1987 . 
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TABLE 8.18 Fuel Prices for the Commercial Sector in 1985 Dollars 
1970 - 1985 

(1985 Dollars per Million BTU) 

Natural Diati llate l.PQ and Yo tor Residual 
Year Coal Gaa Fuel Kerosene Ethane Gaaol ine Fuel Electric ity 

1971 1. 19 1.99 2.92 2.14 3.29 7.59 1.19 18.19 
1971 1.13 2.11 2.91 2.18 3.42 7.31 1.88 18 .37 
1972 1.18 2.11! 2.81 1. 94 3.28 8.95 1 71 18.21 
1973 1.11 2.17 3.19 2.18 3.31 7 11 1. 94 18.18 
1974 1. 78 2.17 4.71 4. 48 5.37 8.94 3.98 18.82 
1975 2.48 2.48 4.57 4.38 4 89 8.76 3.59 19.22 
1976 1 91 2.88 4.88 4.72 5.18 8 51 3.51 19.41 
1977 1. 92 3.31 S.H 4.92 5.71 8.48 3.78 2t .11! 
1978 1 96 3.41 4.91 4.88 5.45 8.15 3. 41 21 .21! 
1979 1. 79 3.82 8.41 6.82 5.6& 11 .11! 4 41 19.14 
1981 2.12 4.32 8.39 8. 41 5 11 12 71 6.38 2t .89 
1981 2 14 4.1!4 9. 46 8.87 711! 13.H 1!.17 21 .87 
1982 2.11 6.24 8.67 8.16 7.15 11 .84 5 21 22 .42 
1983 1.82 6.84 7.17 7.38 7.32 9.98 4.84 22 .17 
1984 1 81 6.58 1! .91 7.81 7.11 9.23 4.87 22 . 21 
1985 1. 74 6.33 1! .13 1! .81 1! . 56 9.13 4.19 21 .89 

Source : State Energy Price and Expenditure Report, 1971- 1982, US DOE/EIA, Apr il 1986. 
State Energy Price and Expenditure Report, 1986, US DOE/EIA, October 1987. 
Annua l Energy Review, US OOE/EIA, Way 1987. 
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Coaaerc ia l 
Average 

5.23 
5. 45 
5.63 
5.86 
7.12 
7.75 
7.88 
8.63 
8.73 
8.85 

11.25 
11.33 
11.63 
11.84 
11.82 
11.89 
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CHAPTER NINE: ADDITIONAL 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 Overview of Building Energy Use and Report of Analyses 
prepared by Brookhaven National Laboratory. The Overview 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 

9. 1 

9.2 

Section Title 

Buildings Energy Accounting System 

Buildings Energy-Use Compilation 

9.1 

Page Number 

9.2 
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9.1 The Buildings Energy Accounting System (SEAS) 

SEAS 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 SEAS 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 Commun · ty 
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 consumpti cn 
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 SEAS, describes pertinent databas~s 
not already referenced in the other components of SEAS . The databases 
referenced in the BEAS auxiliary database tend to be large and highly 
specialized. For this reason, SEAS 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 inc l ude 
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 considerably 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 conservati~n 
the residential and commercial sectors. 

• 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. 
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I 
TABLE 9.1 Instructions for Obtaining Databases 

Referred in BEAS Auxiliary Databases 

Name of Database 

1. Building Permits Survey 
(data tape only) 

2. Statel Regional, and 
Month ~ and Seasonal 
Heatin (and Cooling) 
Degree Days, Weighted 
b Po ulation 
documents, data tape) 

3. Statistical Yearbook 
(document, data tape) 

¢. Gas Facts 
(document) 

5. Gas HouseHeating Survey 
(document) 

6. Commercial Gas Market 
Survey (document) 

7. Statistical Highlights 
(documents) 

8. 

9. F. W. Dodge 
(data tape only) 

lD. Annual Builder Practices 
Survey (data tape of 
diskette) 

Appl icable 
Sector 

Residential 
& Commercial 

Residential 
& Commercial 

Residential 
& Commercial 

Residential 
& Commercial 

Residential 

Commercial 

Residential 
& Commercial 

Commercial 

Residential 
& Commercial 

Residential 
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Organization or Address 
Government Agency Phone Number 

U.S. Bureau of 
the Census 

National Climatic 
Data Center 

Edison Electric 
Institute 

American Gas 
Association 

American Gas 
Association 

American Gas 
Association 

Gas Appliance 
Manufacturers 
Association 

Building Owners 
Managers 
Association 

F.W. Dodge 
of McGraw-Hill 

NAHB Research 
Foundation 

U.S. Department of 
Commerce, Bureau of 
the Census, 
Washington, D.C. 20233 
(202) 763-2546 

National Oceanic and 
Atmospheric 

Administration 
National Climatic Data 
Center 

Federal Building 
Asheville, N.C. 28801 
(704) 259-0682 

Edison Electric 
Institute 

1111 19th Street N.W. 
Washington, D.C. 20036 
(202) 728-6400 

American Gas 
Association 

1515 Wilson Blvd. 
Arlington, VA 22209 
(703) 841-8400 

(See Above) 

(See Above) 

Gas Appliance 
Manufacturers 
Association 
1901 N. Moore Street 
Arlington, VA 22209 
(703) 525-9565 

Building Owners and 
Managers Association 

1250 Eye Street N.W. 
Washington, D.C. 20005 
(202) 289-7000 

F.W. Dodge Division 
of McGraw-Hill 

29 Hartwell Avenue 
Lexington, MA 02173 
(617) 863-5100 

NAHB Research 
Foundation Inc. 

400 Prince Georges 
Blvd., Upper Marlboro 
MD 20772-8731 
(301) 249-4000 



• 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. 

• 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 ultima:e 
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 survey 
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 Charpcteristics of New Housing. 

National 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 Ocean c 
and Atmospheric Administration . 

Energy consumption in the residential and the commercial sectors is grea~ ly 

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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• State, Regional and National Monthly and Seasonal Heating (Cooling) 
Degree Days, \•leighted by Population 

• Description of the Survey 

Two similar databases are maintained by the National Climatic Center: one 

for heating degree days, and the other for cooling degree days. Heating degree 
days (in degrees Fahrenheit) are calculated by subtracting the mean daily 

temperature from 65 degrees. Correspondingly, cooling degree days are 
calculated by subtracting 65 degrees from the mean daily temperature. Negative 

degree days are interpreted to indicate zero degree days. To calculate state, 
regi ana 1, and nat; on a 1 averages, the Nat i ana 1 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. 

• 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. 

• Comparative Climatic Data 

In addition to the databases of heating and cooling 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 .01 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. Data 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 (EEl) is a trade association of U.S. electric 

utilities. About 200 investor-owned utilities are members of EEl. 

EEl 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 EEl 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 Statisti:al 
Yearbook. 

• Description of the Survey 

The data collected for EEl'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 

1926 to the present. 

survey conducted 

Calculations for 

for the Statistical Yearbook extend fr)m 

average revenue per kilowatt hour (i.e., 
average electricity end user price) are tabulated by EEl using data from this 
survey. 

• 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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• Typical Residential, Commercial and Industrial Bills 

Another supplemental EEI database is available on billing information. The 
data from this database is intended for an EEl publication entitled Typical 
Residential Commercial and Industrial Bills which provides data on consumers 
bills by sector. The data includes information on the amount of taxes customers 
paid 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. 

• 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 EEl 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. 

• 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 sin~e 
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. 

• 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. 

• Analytical 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 EIA data is average 
price information for the entire year. 

• 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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consumption 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. 

• 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 

• 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 resldential 
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 addition 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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• 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 ·Jn 
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 ~fanufacturers 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. 

• Analytical Applications of Database Information 

AHAf~ is one of the few organizations documenting the trend in appl ianct~ 
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. 

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

collected by SOMA can be categorized as commercial sector data. 

• Description of the Survey 

SOMA has conducted a survey of me~bers and some non~embers 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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. 
SOMA 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 SOMA's data on energy expenses. 

• Analytical Applications of Database Information 

The SOMA 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 SOMA 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. 

• Description of the Survey 

F.W. Dodge collects data from architects, building planners, permit and 
licensing boards and construction companies. The tnformation collected 
primarily covers square feet of floor space, the type of construction 
(i.e. building type), and estimated construction costs. 

Dodge limits the data collected to projects valued at over $25,000. 
Dodge includes a construction project if it is scheduled to begin within 60 
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days. If the project is delayed, cancelled or modified, 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. 

• Analytical Applications for Database Information 

Although the Dodge data lacks any specific energy-related information, 

the data can be useful for analyzing construction of buildings. The proprieti•ry 
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 futur-e 

energy consumption. 

NAHB Research Foundation Inc. 

NAHB Research Foundation, Inc. is a wholly owned subsidiary of the Natior1al 

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. 

• 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 about quarter of a million units 
constructed. A screening process reduces the number of usable, valid respons8s 

to 10% of the number originally distributed. 
The general categories of information collected by the Foundation include: 

Framing 
Sheathing 
Siding 
Foundation 
Roofing 
Insulation 
Flooring 
Windows 
Exterior Doors 

Bathroom Plumbing 
Bathroom Equipment 
Faucets 
Water Heaters 
Shutters 
Fireplaces 
Water Service 
Electrical 
Security Systems 
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Garage Doors 
Interior Doors 
Kitchen Sinks 
Kitchen Cabinets 
Appliances 

Solar Energy 
Decks and Fencing 
Mirrors 
Interior Finish 
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. 

• 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 
operating 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 haw well technical measures and operating strateg·es 
actually work to save energy or peak electric demand, and haw this performancP 
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 public 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 energ) 
calculations, baseline values, or standards. 
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