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Preface

This report is the second publication that contains data collected in the 1983 Nonresidential Buildings Energy
Consumption Survey (NBECS), conducted by the Energy Information Administration (EIA). The first report,
Nonresidential Buildings Energy Consumption Survey: Characteristics of Commercial Buildings 1983, was published in
July 1985. It covered commercial buildings and their characteristics, sources of energy, and conservation practices.
This second report concerns consumption of and expenditures for energy in commercial buildings.

The 1983 NBECS was the second EIA survey to be based on a national sample of nonresidential buildings and their
fuel suppliers. The first NBECS was conducted for 1979. The NBECS is the only source of national-level data on
consumption and expenditures for energy in commercial buildings. These data are used for analyses by the
policymakers in Congress and in Federal, State, and local governments, utility companies, architectural firms, and

building-equipment companies. EIA also conducts energy consumption surveys in the residential, residential transpor-
tation, and industrial sectors.

A glossary of terms used in this report and in the survey forms (Form EIA-788 A through C) is provided at the
end of this publication. A list of related energy-consumption publications is included for readers who seek earlier
NBECS publications or consumption reports for the other sectors.
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Major Findings

Introduction

This is the second report of findings from the 1983 Nonresidential Buildings Energy Consumption Survey (NBECS).
The first report, Nonresidential Buildings Energy Consumption Survey: Characteristics of Commercial Buildings 1983
(DOE/EIA-246(83)), dealt with the structural characteristics of commercial buildings; this report presents estimates
of energy consumption and expenditures for commercial buildings during 1983.

The 1983 NBECS- was the second national sample survey of nonresidential buildings' and their energy suppliers
conducted by the Energy Information Administration. In the 1983 NBECS, the buildings surveyed in the 1979 NBECS
were recontacted. In addmon, a sample of buildings constructed between 1979 and mid-1983 was also surveyed.
Geographically, the two NBECS surveys covered the 48 contiguous States and the District of Columbia. (For details
on the survey methodology, see Appendix A, “How the Survey was Conducted,” and Appendix B, “Sample Design.”)

This report presents data on consumption and expenditures for five major fuels used in commercial buildings.? These
five fuels are: electricity, natural gas, fuel oil, purchased steam, and propane.’ Table 1 shows the number of commercial
buildings in which each of these fuels was consumed in 1983, with breakdowns by various characteristics of buildings
Table 2 shows the same breakdowns according to the total square footage of the buildings. Major fuel use in
commercial bulldmgs in 1983 totaled 5.15 (=.63) quadrillion Btu, at a total cost of $59.2 (%=7.8) billion.*

This report provides a cross-sectional analysis depicting patterns of energy consumption in commercial buildings
at a particular time (1983), Understanding changes that may have occurred within commercial buildings requires
more than a simple comparison of the findings presented here with those of the 1979 NBECS. Also, comparing
buildings with and without various features does not by itself indicate the effects of those features on energy
consumption and expenditures. For example, the effects of conservation features cannot be determined by comparing
the 1983 results for buildings with and without those features (such as insulation) but only by comparing consumption
patterns in the same buildings before and after the installation of the conservation features. Such a longitudinal analysis
of conservation and other effects is planned for a future report.

IFor the NBECS, a nonresidential building is defined as a roofed and walled structure that is used for some purpose other than residential.
Nonresidential buildings include industrial plants, offices, health-care facilities, and retail sales/service buildings. The definition includes some
buildings that are primarily residential (as well as commercial and industrial buildings). For example, a residential building such as an apartment
building that also contained some obvious nonresidential activity (such as a store or an office) was considered a nonresidential building for the
purposes of the 1983 survey.

2Commercial buildings were defined as buildings whose principal activity is nonresidential, nonindustrial, and nonagricultural. Commercial
buildings include, but are not limited to, stores, offices, schools, churches, gymnasiums, libraries, museums, hospitals, clinics, warehouses, and
jails. Government buildings are included except buildings on military bases or reservations. Industrial buildings and farm buildings have been
excluded from this report. Of the 7,140 buildings in the NBECS sample, 6,345 were classified as commercial buildings.

3The data on consumption and expenditures reported as “propane” in the 1983 NBECS publications were reported as “liquefied petroleum

as” (LPG) on the supplier survey forms. The type of LPG (such as propane or propane-butane mix) was not specified. Since most of the LPG
supphed to commercial buildings is propane, LPG consumption was assumed to be entirely propane, and Btu conversion factors for propane
were used.

“The results presented in this report represent estimates of total consumption of energy by commercial bmldmgs in the United States, and
expenditures for that energy. Since the estimates are based on findings for the sample surveyed, they are subject to sampling error. The ' & ’
number in parentheses after each estimate, which is 1.96 times the standard error of the estimate, indicates the approximate 95 percent confidence
limits, as discussed in Appendix C. The standard errors used to calculate the limits shown in the text were calculated individually for each table
cell, rather than by using the row and column RSE factors described in Appendix C.
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Table 1. Number of Buildings Using Major Fuels Alone or in

Combination, 1983
(Thousand Buildings)

Any I
Buildings 1
Y ;“sa'j'(‘ﬂ Elec- | Natural | Fuel Purchased
Building Characteristics ¢ Buildings Fuels? tricity Gas i Qil Propane Steam
i E
Al BUldiNgs ......c.cocooveinriieiiiee 3,348 3,774 3,764 2,239 538 250 59
Year Constructed
1900 or Before .... 288 279 279 193 70 24 2
1901 to 1920 ... 388 369 368 254 69 24 7
1921 to 1945 .. 726 685 680 462 111 33 17
1946 to 1960 ... 946 883 881 528 147 70 19
1961 to 1970 ... 721 700 700 398 74 33 9
1971 to 1973 ... 209 207 207 103 25 23 2
1974 to 1979 ... 530 517 516 229 36 38 1
1980 to 1983 140 135 135 74 6 6 2
Square Footage Category
5,000 or Less 2,248 2,112 2,108 1,112 263 162 4
5,001 to 10,000 ... 725 705 702 473 105 44 8
10,001 to 25,000 .... 567 560 558 372 101 29 13
25,001 to 50,000 . 222 216 216 152 32 8 13
50,001 to 100,000 .. 107 104 103 71 17 3 9
100,001 to 200,000 ... 50 49 49 38 10 3 5
Over 200,000 ..o 29 29 28 21 9 1 6
Principal Activity Within Building
ASSEMBIY .o 457 452 448 287 86 52 8
Educational .. . 177 177 177 115 31 6 8
Food Sales/Service 380 380 379 227 36 42 3
Health Care .. 61 61 61 37 11 1 5
Lodging ......... 106 106 106 65 13 14 10
Mercantile/Services ... 1,071 1,055 1,053 649 163 76 3
Office 575 575 573 342 68 16 9
Residential . 236 235 235 177 48 11 2
WEATENOUSE oevveeveeereee oo s 425 387 387 191 45 18 1
Other 179 167 167 74 20 15 2]
Vacant .... 281 180 177 94 15 1 4
Census Reglon
Northeast 670 653 651 a27 227 27 16
North Central 1,211 1,157 1,153 906 102 61 22
..... 1,493 1,415 1,412 581 172 144 10
574 549 549 324 37 18 11

a Data may not sum to totals due to use of more than one fuel in a building, for heating or for water heating, etc.
Note: See Glossary for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, The 1983
Nonresidential Buildings Energy Consumption Survey.
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Table 2. Square Footage of Buildings Using Major Fuels, Alone or in
Combination, 1983
{Million Square Feet)

All
Bulldings
E LR All Using a Elec- Natural Fuel Purchased
Buliding Characteristics Buildings | Major Fuel® tricity Gas s 1] Propane Steam
All Buildings g i £2,325 51,280 51,146 36,088 10,205 2,721 4,538
Year Constructed .
1900 or Before 2,940 2,884 2,884 2,204 685 145 283
1901 to 1920 5,453 5,228 5,207 3,814 1,174 183 494
1921 10 1945 ... 8,639 8,269 8,197 5,857 1,843 326 1,001
1946 to 1960 - 9,612 9,434 9,419 7,148 2,668 619 892
1961 t0 1970 S 9,947 9.873 9,863 7,257 1475 584 1,000
1971 10 1973 it 3,442 3411 3,404 2,245 525 275 230
1974 to 1979700 6,616 6,550 6,547 3,882 940 435 320
1980 to 1983 1. 5,675 5,631 5,624 3,681 896 154 319
4,908 4,680 4,666 2,644 628 361 18
0K 5,246 5,083 5,080 3,447 730 296 65
10,001 to 25 8,912 8,795 8,769 5,847 1,489 479 235
25,001 to 50; 7,682 7,470 7,470 5,281 1,138 296 427
50,001 to. 1! 7,168 6,963 6,956 4,823 1,180 186 627
100,001 10.260,000 6,642 6,613 6611 5,091 1,374 438 690
Over 200,000 ........... 11,757 11,675 11,613 8,956 3,669 665 2,476
Principal Activity Within Building
Assembly il . 5,483 5475 5,449 4,022 759 330 501
Educational ... earenas 6,044 6,044 6,038 4,448 1,431 346 408
Food Sales/Service w......... ST 2,051 2,050 2,048 1,443 283 260 81
Health Care [ 2,277 2,277 2,277 2,049 1,221 94 392
Lodging Erebisias insise i 2,241 2,241 2,241 1,722 §22 125 512
Mercantite/ Services i il 10,427 10,347 10,342 7,951 1,615 608 477
Office EE N S 8,454 8,444 8,414 5,581 1,610 89 1,228
Residential:....icii ke 2,454 2,442 2,439 1,977 749 126 54
Warshouse 6,791 6,700 6,700 4,354 1,116 596 155
Other . 2,760 2,738 2,738 1,267 647 116 443
Vacant 3,342 2,522 2,460 1,275 353 30 287
Census Reglon
Northeast . 11,615 11,413 11,341 8,071 4,789 530 1,336
North Central ... 16,069 15,718 15,685 13,503 1,862 462 1,807
SOUR .o arvariomerearesersensarsasesesnens 17,049 16,683 16,654 9,366 2,934 1,657 769
West 7,602 7,467 7,467 5,148 621 72 526

= Data may:not sum:to otals due to use of more than one fuel in 2 building, for heating or for water heating, etc.

Note: See Glossary for definition of terms used in this report.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, The 1983
Nonresidential Buildings Energy Consumption Survey.
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Overall Consumption and Expenditure Patterns

All energy sources for commercial buildings were identified in the NBECS. In terms of total energy consumed, the
major energy sources were electricity and natural gas. In 1983, on-site consumption of electricity’® in commercisi
buildings totaled 2.24 (#-.41) quadrillion Btu; consumption of natural gas totaled 2.23 (%.38) quadrillion Btu (Figure
1). Fuel oil,® with .35 (#.10) quadrillion Btu was next in importance, followed by purchased steam, with .29 (ziz.1%)
quadrillion Btu. Estimates of consumption and expenditures by fuel type are summarized in Table 3.

For electricity, natural gas, and purchased steam, the consumption estimates from the 1983 NBECS were approximaie-
ly the same as those from the 1979 NBECS. For fuel oil, however, consumption was significantly lower in 1983 than
in 1979. This change can be attributed largely to a reduction of nearly one-third in the number of buildings in whic™
fuel oil was a source of energy.’

Electricity was the most commonly used fuel, consumed in nearly every commercial building--3.76 (2=.38) million
out of 3.95 (=.38) million buildings. Next most common was natural gas, which was used in 2.24 (3.30) million
buildings. Fuel oil was used in a much smaller number of buildings, 538,000 (3-96,000). Although the total consumyption
estimates for purchased steam and fuel oil were nearly equal, steam was used in only 59,000 (%16,000) building:.
Propane, on the other hand, although it provided less than 1 percent of the total energy consumed in commercial
buildings in the Nation (.04 (=.02) quadrillion Btu), was used in many more buildings than steam--250,000 (=87.000
buildings.?

Wood was used in 134,000 (146,000} commercial buildings and coal in 55,000 (=-26,000) buildings. However, supolier
data for these fuels are incomplete and do not permit reliable estimates of national consumption and expenditures,
The fuels referred to as “major fuels” in this report are those for which the data are adequate to support such estimates,

A comparison of expenditures for the five major fuels (electricity, natural gas, fuel oil, propane, and purchased stearm
is shown in Figure 2. Although consumption of electricity and natural gas were nearly equal, expenditures for
electricity ($41.6 (7.0) billion) were more than three times as high as those for natural gas ($12.3 (2:2.0) billion|.
Fuel oil and purchased steam, on the other hand, were similar in terms of both consumption and expenditures: $2.4
(=.7) billion for fuel oil and $2.6 (2=1.1) billion for steam. The relatively high expenditures for electricity reflect
the fact that electricity is a “derived fuel,” with substantial energy losses in the conversion from primary fuels {such
as coal or oil) to electricity.

SElectricity consumption is reported here only as on-site consumption, with no adjustment for the primary fuels used to generate the electric.l.

SFor fuel oil and propane, the data on consumption and expenditures represent total deliveries for 1983 and the corresponding expendicures.
(See the section on “Annual Consumption and Expenditures” in Appendix C.)

"For comparison of the results from the two surveys, note that the breakdowns of consumption and expenditures from the 1979 NBECS by
building activity categories have been updated on the basis of revised building classifications. The updated breakdowns are shown in Appendiy
C, Table CS.

#The counts of buildings using each major fuel differ somewhat from those given in the first 1983 NBECS report, because this report includes

information from the survey of energy suppliers (not available at the time of the previous report). The original count and the revised courfs e
shown in Appendix C, Table C8.
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Figure 1.
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Nonre&dent:ai Buuldmgs Energy Consumption Survey: Table 3.

Figure 2.
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Table 3. Consumption and Expenditures by Major Fuel, 1983

All Buildings
Using One
or More
Major Fuel Expen-
_______ Square Energy | Energy | Energy di- Expen-
i Feet Total Con- Con- Con- | Total | tures | Expen- di-
‘ per |Amount| sumed | sumed | sumed | Expen- | per di- tures
Mumber Build- | Con- per per per di- Build- | tures per
of ing sumed | Build- | Square [Employ-| tures ing per Mil-
| Build- | Square| (thou- | {(quad- Ing Foot ee {mil- | {thou- | Square | lion
" ings | Feet sand ril- (mit- (thou- (mil- lion sand Foot Btu
i (thou- | (mil- | square | lion lion sand lfon dol- dol- (dol- {dol-
Building Characteristics . sands) | lions) | feet) Btu) Btu) Btu) Btu) lars) lars) lars) lars)

All Major Fuels ................ .. 3774 51280 136 5.150 1,364 100 66 59,242 15.7 1.16 11.50
Electricity ....... ... 3,764 51,146 136 2.237 594 44 29 41,5564 11.0 .81 18.58
Natural Gas 2,239 36,088 16,1 2.227 994 62 42 12,284 5.5 .34 5.52
Fuel Oll . 538 10,205 18.0 .354 659 35 22 2,369 4.4 .23 6.69
Prepane 250 2721 109 .038 150 14 9 352 1.4 13 9.38
Purchased Steam ................................... 59 4538 775 294 5,028 65 36 2,683 45.8 .59 9.12

Note: See Glossary for definition of terms used in this report.
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, The 1983 Nonresidential
Buildings Energy Consumption Survey.

Regional Variation in Consumption Patterns

Many of the overall consumption patterns seen for the Nation as a whole were also seen for each of the four Census
regions individually. (See Appendix F for a map of the U.S. Census regions.) In each region, electricity and natural
gas, in roughly equal portions, accounted for the major part of the energy consumed in commercial buildings, w.th
fuel oil and purchased steam making up most of the rest. The relative shares of these four fuels did vary, howavear,

from region to region. In all four Census regions, propane provided only a small fraction of the energy consurne!
Figure 3 shows the total consumption of each major fuel in each Census region. This figure illustrates the differeices
in total consumption of the major fuels in the four regions, as well as the differences among fuels within each regiou.

The Northeast accounted for .95 (=.20) quadrillion Btu, or 19 (+2) percent of the total national consumpfion f
major fuels in commercial buildings in 1983. The most striking feature of consumption in this region was the importanca
of fuel oil. Fuel oil consumption in the Northeast region was .21 (&.04) quadrillion Btu, representing 22 (3= 3) percer:
of the region’s total energy consumption, as compared with 7 (£=4) percent or less in the other regions. Steam also
was responsible for a large share of the total in this region, with .09 (#:.07) quadrillion Btu or 9 (*4) percent of
the region’s total. Thus, in contrast to the other regions, the Northeast can be characterized as a four-fuel regior.

The rate of energy consumption in commercial buildings in the Northeast region was relatively low, at 84,000 (=6, «')U( "
Btu per square foot, while the expenditure rate, at $14.23 (2.73) per million Btu, was relatively high. The net el Fe
was that the expenditure per square foot, $1.19 (£.12), was about the same as that for the Nation overall, naely
$1.16 (£.10). The high overall fuel cost in this region reflects a high electricity cost of $26.15 (£2.20) per million
Btu, as compared with $18.58 (+.87) per million Btu for the Nation as a whole.

Total energy consumption in commercial buildings in the North Central region, 1.92 (%.37) quadrillion Btu, was
twice as great as that in the Northeast and represented 37 (%6) percent of the Nation's total. Natural gas was the
dominant fuel in the North Central region, with consumption totalling 1.04 (+:.26) quadrillion Btu--an amount tha?
represented 54 (*8) percent of the region’s total energy consumption and 47 (%9) percent of the Nation's total
consumption of natural gas. The North Central region was the only region in which natural gas was the dominer
fuel. Although electricity accounted for the largest portion of consumption in all the other regions, it represente:
only 36 (£5) percent of the North Central total, or .70 (#.12) quadrillion Btu. The .14 (£.05) quadrillion B:u of
purchased steam amounted to another 7 (=2) percent of the region’s total. These three fuels--natural gas, electricity
and purchased steam-- together accounted for 98 (1) percent of the energy consumed in commercial buildings :3.-:'
the North Central region.
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Figure 3. Major Fuel Consumption by Census Region
(Quadrillion Btu)
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Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, 1983 Nonresidential Buildings
Energy Consumption Survey: Table 8.
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A high level of energy consumption in terms of both Btu per employee (85 (2=13) million) and Btu per square fort
(122,000 (£13,000)) was estimated for the North Central region. On the other hand, expenditures per squars foct,
$1.21 (+.15), were similar to those in the Northeast ($1.19 (2.12) per square foot) and South ($1.15 (£.25) per square
foot), reflecting the relatively low cost of energy in the North Central region. The average fuel cost for commer:zitl
buildings in this region was $9.88 (=.70) per million Btu, as compared with $11.50 (£.70) per million Btu for it e
Nation as a whole. This low energy cost in turn reflects the predominance in this region of natural gas, whicl: 1t
$5.52 (£.16) per million Btu was the least expensive of the five major energy sources.

In the South, the amount of energy consumed in commercial buildings was 1.56 (+.40) quadrillion Btu, comparzble
to that in the North Central region. Like the North Central region, the South was dominated by three major fusls
In the South, however, the rankings of electricity and natural gas were reversed, and the third major energy scuri 2
was fuel oil rather than steam. Consumption of electricity was .85 (*.23) quadrillion Btu, or 54 (£9) percent of il =
region’s total; natural gas consumption was .55 (£.20) quadrillion Btu, or 35 (11) percent of the total; and ]
oil consumption was .11 (=-.07) quadrillion Btu, or 7 (*4) percent of the total.

The West Census region, with .71 (=.13) quadrillion Btu, accounted for only 14 (3:2) percent of the Nation's totul
consumption of energy in commercial buildings. The amounts of electricity and natural gas used--.35 {:: 1u)
quadrillion Btu and .32 (+.08) quadrillion Btu--were similar to the totals for those fuels in the Northeast region. in
the West, however, these two fuels alone accounted for 94 (+-18) percent of the region’s total major fuel consurnpticn
in commercial buildings.

Characteristics Related to Energy Consumption

Despite the fact that energy is consumed in commercial buildings in a variety of ways, certain broad patterns of energy

consumption can be discerned. Climate zone, which might be expected to be a major determinant of energy us:,
was not found to be strongly related to energy consumption rates. (See Appendix F for a map showing climate zone: )
The estimated rates were highest in the most extreme climate zones and lowest in the most moderate (Figure 4), bt
no statistically significant difference in consumption rates was found between any two zones. Three other factor,
however, did seem to be strongly related to consumption: (1) size of building, (2) hours of operation, and (3) princigal
activity in the building.

Size of Building

As would be expected, the overall energy consumption per building was greater for larger buildings. Consumpticn
per building ranged from .41 (=.09) billion Btu for buildings 5,000 square feet or less to 38.05 (==5.44) billion i
for buildings larger than 200,000 square feet. However, energy consumption per square foot was significantly high:r
in buildings 5,000 square feet or less (186,000 (%=40,000) Btu per square foot) than in buildings of more than 001
square feet (92,000 (£ 19,000) Btu per square foot). The relationship between consumption per square foot and buildin g
size is shown in Figure 5.

10 NBECS: Commercial Buildings Consumption and Expenditures 1983
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Figure 4. Major Fuel Consumption per Square Foot by Climate Zone
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Figure 5. Major Fuel Consumption per Square Foot by Square Footage Category
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Operating Hours

The number of hours a building remained open during a typical week was another important factor associated with
energy consumption (Figure 6 ). Consumption per square foot ranged from 64,000 (£19,000) Btu per square foot
for buildings open 39 or fewer hours during a typical week to 164,000 (%38,000) Btu per square foot for buildings
open continuously (168 hours per week).

Both size of building and hours of operation contributed to consumption per square foot (Table 4). Within each
category of operating hours, buildings 5,000 square feet or less in size had notably higher rates of consumption. Within
each size category, buildings open the most hours per week tended to have the highest consumption per square foot.
Small buildings (5,000 square feet or less) open continuously consumed energy at the rate of 400,000 (+£209,000) Btu
per square foot.

Table 4. Consumption of Major Fuels per Square Foot, by Hours of
Operation, 1983
{Thousand Btu per Square Foot)

Hours of Operation During a
Typical Week
39 or
All Fewer 40to 48 | 49to 60 | 61to 84 | 85 to 167
Building Characteristics Buildings | Hours Hours Hours Hours Hours | 168 Hours

All Bulldings 100 64 72 82 102 123 164
Square Footage Category

5,000 or Less 186 106 102 170 203 343 400

5,001 10 10,000 ... . 111 62 93 92 154 152 179

10,001 to 25,000 . 83 36 75 72 93 124 126

25,001 to 50,000 ..... 93 78 60 66 107 137 171

50,001 to 100,000 ... 89 48 65 65 101 105 179

100,001 16 200,000 ..o 89 Q 54 51 79 106 154

Over 200,000 93 42 60 93 78 74 142

Q Data withheld either because the RSE was greater than 50%, or fewer than 20 buildings were sampled.

Note: See Gilossary for definition of terms used in this report.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, The 1983
Nonresidential Buildings Energy Consumption Survey.

Principal Building Activity

Thp 'ghird factor correlated with energy consumption in buildings was the principal building activity, or how the
building was used. As shown in Figure 7, total energy consumption was highest for two activity categories, office

and mercantile. These two categories together accounted for 36 (3=4) percent of the total energy consumption in
commercial buildings during 1983.
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Figure 6. Major Fuel Consumption per Square Foot by Hours of Operation During a
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Figure 7. Maigra Fuel Consumption by Principal Building Activity
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anspmption patterns differed considerably among the different building categories, as shown in Figure & Fo
buildings that served principally as lodgings, both consumption per sguare foot (163,000 (£31,000) Btu per squar:
foot} and consumption per employee (154 (62) million Btu per employee) were relatively high. For food sales anc
service and for health-care buildings, consumption per employee was close to the level for all buildin gs, but consumyp-
tion per square foot was relatively high (213,000 (£=35,000) Btu per square foot and 204,000 (2:57,000) Btu per squarc
foot, respectively). For office buildings, energy consumption per square foot was relatively high (123,000 (3-20,000
Btu), but consumption per employee was relatively low (40 (==7) million Btu). /

In.getneral, consumption patterns for different building activity categories were related to differences in size of
buildings and operating hours. For example, food sales and service buildings, with high consumption per square foor,
were the smallest buildings, averaging 5,400 (+600) square feet per building. Furthermore, the percentage of frrod
sales and service buildings open for more than 84 hours per week, 51 (==5) percent, was considerably higher than
the 20 (%=1) percent of all buildings oper for that many hours per week.

The one notable exception to the relationship between building size and consumption per square foot was found amcing
hea}th-care ‘F)uildings; larger buildings had higher rates of consumption per square foot than did smaller buildin EZ‘:
This exception can be explained by the fact that the health-care category consists of two groups of buildin s,
out-patient health care and in-patient health care buildings. Out-patient buildings tend to be small and usually are

closed for some part of the week, while in-patient buildings tend to be large and usually are open continuously.

Qf thfa 2:28 (=£.75) billion square feet contained in health-care buildings, 1.53 (+£.35) billion square feet were contain e
in buildings that were open continuously.

Fuel Choices

Factors such as Census region, activity in the building, and size of building were related not only to the rate at which
energy was consumed but also to the choice of fuels. For example, in the two coldest climate zones, 36 (£4) percent
of the total energy consumed in commercial buildings was derived from electricity--a relatively expensiv:
fuel--compared with 59 (2-15) percent in the warmest zone.

Buildings where purchased steam was used tended to be relatively large, averaging 77,500 (£19,400) square feet.
Buildings of more than 200,000 square feet accounted for almost half (48 (:£16) percent ) of all purchased stearn but
only 21 (%4) percent of all the major fuels used in commercial buildings. Metropolitan areas contained 83 (13
percent of the total number and 92 (= 14) percent of the floor space of commercial buildings using purchased stean,
and accounted for 88 (+34) percent of the consumption of this fuel in commercial buildings. Two major consum.ers
of steam were health-care buildings (.07 (=.04) quadrillion Btu) and mercantile buildings (.07 (£.04) quadrillion Biu.
Together, these two types of building accounted for 47 (+6) percent of the total national consumption of purchase:l
steam in commercial buildings. Government-occupied buildings consumed 36 (= 14) percent of all purchased steam.
A final factor related to steam consumption was climate zone. The three coldest zones accounted for 93 (£ 13) percent
of the steam purchased, compared with 70 (£12) percent of all major fuels used in commercial buildings.

The pattern for the use of propane was essentially the opposite of that for purchased steam. Almost half (45 (z£: 3]
percent) of the propane consumed in commercial buildings was used in buildings of 5,000 square feet or less. Metropol:-
tan buildings accounted for only 26 (+10) percent of the commercial buildings using propane, 34 (£11) percent of
the floor area, and 24 (= 15) percent of the total consumption of propane. The major classes of buildings using propanz
were assembly, food sales, and mercantile; together those types consumed .024 (+.009) quadrillion Btu or about
two-thirds of the total amount of propane used in commercial buildings (.038 (==.015) quadrillion Btu). Buildir g
in the South Census region accounted for .023 (=£.015) quadrillion Btu of propane usage.

Perhaps the most distinctive building activity class with respect to fuel mix was the residential group. For all other
classes of buildings, electricity and natural gas were the dominant fuels, each providing one-third to one-half of ihe
total energy consumed. For predominantly residential buildings, natural gas provided 33 (£13) percent of the tctal
energy consumed; electricity represented only 23 (£6) percent of the total, comparable to the share for fuel oil, 20
(%13) percent.
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Guide to the Report

The following section contains detailed tabulations of data from the 1983 NBECS. Background material on the
NBECS is presented in the Appendices to this report. Appendix A describes the survey methodology, and Appandix
B details the sample design. The procedures used to estimate annual energy consumption and expenditures frorm

survey data are described in Appendix C, along with the statistical procedures for developing and using stanclz:d
errors. Appendix C also discusses the types of statistics presented in the main data summaries of the report. App: nd
D provides a list of the building types included in the principal building activity categories. Appendix E shows
survey questionnaire; maps of the U.S. weather zones and Census regions are provided in Appendix F. App:
G gives a list of Energy Information Administration publications that are related to the data presented here. Finally
the Glossary provides definitions of the terms used in this report.
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Detailed Tables

The following tables provide summaries of the 1983 NBECS data on energy consumption and expenditures for
commercial buildings. Energy consumptlon and expenditure totals and indices (sach as consumption per square foot)
for all ma_]or fuels combined are shown in Tables 5 through 9. The data are detailed by building characteristics such
as age, size, Census region, and principal activity. Data on total fuel consumption for all commercial buildings are
shown in Table 5; total fuel consumption in each of the four Census regions is shown in Table 6; and total fuel
consumption, for each principal activity category is shown in Table 7. Tables 8 and 9 show total consumption and
total expenditures for each major fuel type for all commercial buildings.

Fuel-specific data are presented in Tables 10 through 19, along with additional information on end uses. Summaries
are given for all buildings combined in Tables 10 through 14 and separately by Census region in Tables 15 through
19. '

Tables 20 through 26 show summary data on the use of major fuels for heating and cooling, with breakdowns according
to factors related to heatmg (or-cooling) demand, such as type of heating system and energy conservation activities.
Electricity use in commercial buildings where this fuel was used for heating, for both heating and cooling, and for
cooling but not heating is shown in Tables 20, 21, and 22, respectively. Data on the use of natural gas, fuel oil, propane,
and steam in commercial buildings heated with each of these fuels are shown in Tables 23 through 26.

Tables 10 through 26 show the combinations of fuels that occurred most frequently in the data. For example, Table
10 on electricity gives breakdowns by several different combinations of heating fuels. The corresponding table on
fuel oil (Table 12) gives fewer heating fuel combinations, since many combinations that are common among buildings
using electricity are infrequent in buildings using fuel oil.

The row labels in-the tables describe characteristics of the buildings, not a fuel or its use. Thus, in the first group
of tables, breakdowns according to which fuels are used in the building should not be interpreted as breakdowns
of consumption of each fuel. For exarmple, the row labeled “Electricity” in line 2 of Table 5 gives summary statistics
on the total of all fuels for buildings that use electricity, not statistics on electricity consumption. In the second and
third groups of tables, tabulations of energy consumption are presented according to which end uses were represented
in the building. These breakdowns should not be interpreted as tabulations of the amount of energy used for each
end use; such breakdowns cannot be made from these data. For example, the row indicating “Electricity Used for
Heating” in line 2 of Table 10 summarizes electricity used for all purposes in electrically heated buildings, not
electricity used for heating only.
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Table 5. Major Fuels: Consumption and Expenditures, 1983

All Buildings

Using One
or More Expen-
Major Fuel Square Energy | Energy | Energy di- |
Feet Total Con- Con- . Con- Total tures | Expen- | Expen- '
per |Amount; sumed | sumed | sumed | Expen- per di- di-
Number Build- | Con- per per per di- Build- | tures | tures
| of ing sumed | Build- | Square |Employ-| tures ing per per
Build- | Square | (thou- | {quad- ing Foot ee {mil- | (thou- | Square | Miilion
ings Feet sand rii- (mil- | (thou- | (mil- fton sand Foot Btu
{thou- (mil- | square | lion lion sand tion dol- dot- {dol- {dol-
Building Characteristics sands) | lions) feet) Btu) Btu) Btu) Btu) lars) lars) lars) lars) |RSE
Fow
Fac-
RSE Column Factor: 1.031 1.183 0.875 1.262 1.119 0.950 1.053 | 1.274 1.113 0.934 0.501 tor
I I -
All Buildings 3,774 51,280 136 5.180 1,364 100 66 59,242 157 116 1150 | €97
i
Fuel Used Alone or in Combination? i
Electricity ..o 3,764 51,148 136 5.145 1,367 101 66 59,217 15.7 1.16 11.51 ] 4.95
Natural Gas ...... b 2,239 36,088 16.1 4.084 1,824 113 76 43,109 19.3 119 10.56 | 5.90
Fugl O (oo 538 10,205 190  1.105 2,055 108 67 12,657 235 124 1146 | 807
Propane ..... 250 2,721 10.9 255 1,019 94 61 3,190 12.7 1.17 12.50 [16.0¢
Purchased Steam 59 4,538 77.5 668 11,411 147 a1 7,612 1300 1.68  11.40 [13.33
Other 204 3,320 16.2 313 1,532 94 63 3,604 17.6 1.08 11.51 11314
Year Constructed |
1900 or Before .......cvireriincnicsininns 279 2,884 10.3 194 696 67 52 2,149 7.7 .75 11.07 {10.14
1901 to 1920 369 5228 14.2 .354 958 68 62 3918 10.6 75 11.08 [10.66
1921 to 1945 685 8,269 121 .8486 1,235 102 77 9,355 13.7 1.13 11.05 | B.8¢
1946 to 1960 883 9,434 10.7 .938 1,063 99 67 10,406 11.8 1.10 11.09 | 8.62
1961 to 1970 ... 700 9,873 144 1.099 1,570 11 70 12,713 18.2 1.29 11.57 | 6.35
1971 to 1973 207 3,411 16.5 .366 1,768 107 58 4,742 22.9 1.39 12.96 | 9.33
1974 to 1979 517 6,550 127 861 1,667 131 67 10,004 19.4 153 11.62 | 8.9¢
1980 10 1983 .o 135 5,631 417 491 3,639 87 &0 5,954 44.1 1.06 1212 [16.80
Square Footage Category
5,000 or Less 2,112 4,680 2.2 871 412 186 63 10,016 4.7 2.14 11.50 | 7.48
5,001 to 10,000 ... 705 5,083 7.2 562 797 111 64 6,323 9.0 1.24 11.25 : 853
10,001 to 25,000 . 560 8,795 15.7 727 1,299 83 61 8,872 16.9 1.01 12.21 | 6.59
25,001 to 50,000 . 2186 7,470 34.6 895 3,221 93 74 8,142 378 1.09 11.72 | 6.81
50,001 to 100,000 ... 104 6,963 67.2 616 5951 89 83 6,956 67.1 1.00 11.28 | 7.38
100,001 to 200,000 ...... 49 6,613 134.1 589 11,938 89 74 5,468 131.1 .98 10.98 | 536
Over 200,000 29 11,675 407.7 1.090 38,051 93 60 12,464 4352 107 1144 | 806
Number of Floors
ONIB e e e e seseenssscaene 2,195 17,074 7.8 1.798 820 105 70 21,123 9.6 1.24 11.75 | 8.3%
TWO oot creni e e srsraras s st sveseane 86¢ 11,512 13.4 1.017 1,183 88 64 11,564 13.4 1.00 11.37 | 6.5¢
Three or More 720 22,694 315 2334 3,243 103 65 26,555 36.9 147 11.38 1 6.1
Principal Activity Within Building
Assembly ... 452 5,475 121 377 835 69 3K 4,147 9.2 .76 10.99 |11.49
Educational ... 177 6,044 34.2 A84 2,737 80 79 4,843 274 .80 10.01 1212
Food Sales/Service - 380 2,050 5.4 A37 1,148 213 77 5,510 14.5 2.69 12.61 1 7.82
Health Care ........cocovvvvineivisnicsccnnnene 61 2,277 37.6 465 7,680 204 84 4,385 72.4 1.93 9.43 |13.28
Lodging 106 2,241 211 365 3,429 163 154 3,932 36.9 175  10.77 (12.83
Mercantile/Services 1,055 10,347 9.8 .838 795 81 60 10,338 9.8 1.00 12.33 [10.35
Office . 575 8,444 147 1039 1,806 123 40 13,097 228 155 1261  6.87
Residential ... 235 2,442 104 179 759 73 130 1,856 7.9 .76 10.39 [11.04
WaAr€hOUSE ...covouvecrecenrreccrcecrencacreenen 387 6,700 17.3 506 1,309 76 95 5,530 143 .83  10.92 |10.17
Other 167 2,738 164 276 1,658 101 76 3377 20.3 1.23 12.24 17.54
Vacant 180 2,522 14.0 184 1,022 73 124 2,226 12.4 .88 12.12 [14.24
Census Region
Northeast 653 11,413 17.5 .954 1,462 84 57 13,580 20.8 1.19 14,23 | 6.78
North Central 1,157 15,718 13.6 1.922 1,662 122 85 18,991 164 1.21 988 | 7.02
SOULN v st eren st 1,415 16,683 ' 11.8 1563 1,104 94 59 19,218 136 1.15 12,30 10.1C
WEST . e 549 7,467 13.6 710 1,293 95 59 7.454 13.6 1.00 10.50 14.29
See footnctes at end of table.
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Table 5. Major Fuels:

Consumption and Expenditures, 1983 (Continued)

Al Buildings
Using One
or More Expen-
Major Fuel Square Energy | Energy | Energy di-
Feet Total Con- Con- Con- | Total | tures | Expen-| Expen-
= per |Amount| sumed | sumed | sumed | Expen-| per di- -
Number Build- | Con- per per per di- Build- | tures | tures
of ing sumed | Bulld- | Square (Employ-| tures ing per per
Build- | Square | (thou- | (quad- ing Foot ee {mil- } (thou- | Square | Million
ings | Feet sand ril- {mli- | (thou- | (mil- Hon sand Foot Btu
SIEE N {thou- | (mil- | square| Hon fion sand lion dol- dol- (dol- | (dol-
Building Characteristics sands) | lions) | feet) Btu) Btu) Btu) Btu) lars) lars) lars) fars) | RSE
: i ’ Row
: Fac-
RSE Column Fagtor: = 1.031 1.183 0.875 1.262 1.419 0.950 1.053 1.274 1.113 0.934 0.501 tor
Climate Zones:
45 Year Average
Annual Heating (HDD) and
Cooling Degree-Days (CDD)-
Below 2,000 CDD and Above:
7,000 HDD 399 5,520 13.8 0.673 1,687 122 88 6,711 16.8 1.22 9.98 {20.56
Below 2,000 CDD and o
5,500-7,000 HOD ....iiiimreivnraseees ...... 1,115 16,729 15.0 1.846 1,656 110 75 19,187 17.2 1.15 10.40 { 6.92
Below 2,000 CDD and :
4,000-5,499 HDD ..... 971 13,541 13.9 1.093 1,125 81 57 14,240 14.7 1.05 13.03 [13.31
Below 2,000 CDD and :
4,000 HDD i 638 7,281 11.4 702 1,101 96 60 8,302 13.0 1.14 11.82 14.37
Above 2,000 CDD and Below .
4,000 HDD s 651 8,208 12.6 836 1,285 102 58 10,802 16.6 1.32 12.92 120.31
Metropolitan Status . - :
Metropolitan G e R 176 36,898 17.0 3.858 1,773 105 66 45440 20.9 1.23 11.78 | 5.27
NonmMetropolitan ...l i 1,598 14,382 8.0 1.291 808 90 67 13,802 8.6 .96 10.69 |11.76
Number of Establishments:in Bullding
Vacant T 59 873 14.7 .047. 784 53 Q 805 10.2 69 13.01 j21.87
Single Establishment ... 3,077 34,858 113 3858 1,254 111 76 42,508 13.8 122 11.02 ] 479
Multiple Establishment .. 638 15,548 24.4 1.245 & 1,952 80 46 16,129 253 1.04 12.96 | 9.08
Government Occupancy
Any Government Occupancy ..... 336 10,002 29.7 1.035 3,076 103 60 11,239 33.4 A2 10.86 {10.34
Federal . 60 3,110 52.2 285 4,788 92 44 3,598 60.4 1.16 1262 23.37
State 100 3,353 33.7 .385 3,963 118 62 4,156 417 1.24 10.53 [11.01
Local 212 4,839 228 489 2,306 101 67 5,125 24.2 1.06 10.49 | 8.42
Number of Employees
Fewer than 10 2475 14,221 57 1.143 462 80 124 12,669 5.1 .89 11.08 | 7.82
10 to 19 535 6,165 115 500 935 81 73 5910 11.0 96 1181 ] 9.10
20 to 49 il 502 10,082 20.1 1.084 2,160 108 73 12,472 24.8 1.24 1150 | 7.55
80 to 99 s i 141 5,247 37.2 574 4,066 109 65 6,652 471 1.27 11.59 | 8.33
100 or More - 121 15564 1288  1.848 15,293 119 49 21,538 1783 138  11.66 | 853
Hours of Operation During a
Typical Week g
39 or Fewer HOWS ... iiciiiiiivifiinero. 616 4,528 7.3 290 471 64 73 3,032 4.9 .67 10.44 [13.09
40 to 48 Hours 861 9,429 11.0 682 792 72 60 7,812 9.1 83 1145 8.42
49 to 60 Hours s 890 11,673 13.1 857 1,075 82 58 11,344 12.7 97 1185 ] 754
61 to 84 Hours peaeem 653 11,057 16.9 1.128 1,728 102 62 13,420 20.86 1.21 11.90 | 9.73
85 10 167 HOUIS .o iamrecarrmmssimrnnes 461 7,398 16.1 914 1,982 123 71 10,972 23.8 1.48 12.01 | 8.47
168 Hours 293 7,196 24.6 1.178 4,021 164 80 12,662 43.2 1.76 10.75 | 9.14
Percentage of Exterior Glass
Less than 25 Percent ... i 2,520 28,000 1.1 2.543 1,009 91 71 29,453 1.7 1.05 11.58 | 5.85
25 to 49 Percent ... : g46 15171 16.0 1.672 1,766 110 63 18,658 19.7 1.23 11.16 | 6.15
50 to 74 Percent ... 247 5,782 23.4 689 2,789 119 66 7.954 32.2 1.38 11.55 | 9.10
75 Percent or More 61 2,327 38.1 246 4,025 106 51 3177 52.0 137 12,92 14,09
Insulation/Special Giass
Any Present 2,659 40,280 15.1 4264 1,603 106 66 48,829 18.4 1.21 1145 | 551
Special Glass 27,553 188 2905 2,044 109 63 33,881 231 123 1131 ] 6.61
Roof/Ceiling insulation 29,007 156 3.109 1,673 107 67 35,376 19.0 1.22 1138 | 562
Exterior Wall Insulation . 19,259 145 2050 1,539 108 60 23,985 18.0 125 1170 | 7.51
None Present 1,115 10,999 9.9 885 794 81 69 10,413 8.3 .95 11.76 | 593

See footnotes at end of table.
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Table 5. Major Fuels:

Consumption and Expenditures, 1983 (Continued)

| T
Ali Buildings i ‘
Using One ; ;
or More : ; Expen-
Major Fuel Square Energy | Energy : Energy di-
Feet Total Con- Con- Con- Total tures | Expen- | Expen- |
; per |Amount| sumed | sumed | sumed | Expen- | per di- di-
Number: Build- Con- per per per di- Build- | tures tures |
of ing sumed | Build- | Square |Employ-| tures ing per per .
Build- | Square | (thou- | (quad- ing Foot ee {mil- | (thou- | Square | Million
ings ( Feet sand ril- (mil- | {(thou- (mit- lion sand Foot Btu l
{thou- {mil- | square lion lion sand lion dol- dol- (dol- {dol-
Building Characteristics sands) [ lions) feet) Btu) Btu) Btu) Btu) lars) lars) lars) lars) ‘ RSE
Row
\ : Fac-
RSE Column Factor: 1.031 1 1183 | 0.875 | 1.262 | 1.119 | 0.850 1.053 1.274 | 1.113 | 0.934 | 0.501 ' tor
Passive Solar
In Use 34 749 220 0.083 2,436 i1 39 925 274 11,15 -15.02
Not in Use 3,506 48,873 139 4990 1,423 102 67 57,330 16.3 11.49 508
Computerized Energy Management
System ;
In Use 105 6,426 61.4 768 7,347 120 59 8,951 856 139 1165 821
Not in Use .. 3,451 43,403 126 4329 1,254 100 68 49,587 14.4 1.14  11.45 | 5458
Professional Energy Audits
Performed in Past Year . 433 13,370 30.9 1.444 3,3 108 59 16,912 39.0 126 11.71 | 8.2¢
Measures Taken 187 6,590 35.3 774 4,147 118 63 8,581 46.0 130 11.08 {11.20
Measures Not Taken .. 247 6,779 27.5 669 2,714 99 56 8,331 33.8 1.23 1245 |12.86
Not Performed ...t 3,341 37,910 113 3706 1,109 98 70 42,330 12.7 112 11.42 ) 490

L

a Consumption and Expenditures in this table are summed over electricity, natural gas, fuel oil, propane and purchased steam. Data may not surn tc

totals due to use of more than one fuel in a building, for heating or for water heating, etc.

NC No cases in sample.

Q@ Data withheld either because the RSE was greater than 50%, or fewer than 20 buildings were sampled.
Note: To obtain a Relative Standard Error Percent (RSE) for any table cell, multiply the cell's corresponding column and row factors. See Glossary

for definition of terms used in this report.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, The 1983 Nonresidential Buildings

Energy Consumption Survey.
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