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Executive Summary

The 1989 Commercial Buildings Energy
Consumption Survey (CBECS) presents statistics
showing important changes over the past few years.
Since the survey’s inception in 1979, U.S.
commercial floorspace has increased dramatically.
One of the important changes within this
floorspace has been the increasing use of energy-
cfficient lighting equipment. The 1989 survey also
includes data, collected for the first time, on three
topics increasingly critical to the country’s
economic and environmental concerns:
chlorofluorocarbons (CFC's), asbestos in buildings,
and fuel-switching capabilities within commercial
buildings.

Floorspace in commercial buildings in the U.S. at
the end of 1989 had increased by about a third in
one decade, 10 a total of 63 billion square feet.
This dramatic increase corresponds to an average
floorspace growth rate of somewhat less than 3
percent per year. Viewed another way, the total
floorspace added to the stock over the 10 years was
comparable 1o the size of any single Census region
at the start of that period. Growth rates were
higher both in the South and West Census regions,
and for office and mercantile buildings. Together,
office and mercantile buildings represented almost
40 percent of all commercial buildings and floor-
space in 1989.

The operational factors that determine a building’s
energy requirements are largely dictated by the
type of activity the building is used for. For
example, the median hours of operation ranged
from fewer than 40 per week for assembly
buildings to continuous use for lodging and public
order and safety buildings. Floorspace per worker
was under 500 square feet for office buildings, but
over 3,000 square feet for warehouses. Eighty-six
percent of the floorspace in office buildings was
air-conditioned, compared to fifty-nine percent for
mercantile buildings, and thirty-nine percent for
public order and safety buildings.

The 1989 CBECS data indicate that more efficient
lighting equipment is in operation in newer
commercial buildings. Incandescent bulbs, which
are relatively inefficient, were less common among
newer buildings, while fluorescent and high-

Figure ES1. Lighting Equipment, 1088 and 1689
100

&

Percent of Lit Floorspace
8

20 19

Fluorescent Incandescent HID
L/
uu Duu

Source Wmmd etz anc [nd
Uss, 1088 and Cammerdial Buldrga Laergy Suveye

intensity discharge (HID) lamps were more
common. In 1989, fluorescent lamps lit 79 percent
of the lit commercial floorspace and incandescent
bulbs lit 15 percent, as compared to 76 percent and
19 percent respectively, in 1986 (Figure ESI1).
HID lamps were used in 11 percent of commercial
buildings in 1989, but in 70 percent of the
buildings over 500,000 square feet. HID lamps
were especially common among buildings with
large open areas, including assembly, education,
and warehouse buildings.

Another move toward greater equipment efficiency
is indicated by the relatively high proportions of
new buildings equipped with computerized Encrgy
Management and Control Systems (EMCS). These
systems were present in almost 15 percent of the
buildings constructed between 1987 and 1989,
accounting for over 40 percent of the floorspace
built during that period.

Overall, EMCS were present in buildings
accounting for 23 percent of commercial
floorspace. In government-owned buildings, the
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percentage was 37, while in nongovernment
buildings not occupied by the owner, EMCS were
present in buildings accounting for only 13 percent
of the floorspace.

This comparison illustrates how future trends in
energy use practices may be affected by building
ownership and occupancy. Programs targeted at
changing these practices are typically concerned
with identifying decisionmakers and their level of
concern. Owners who occupy (or maintain staff
in) their buildings may be more likely to take an
interest in the building operations, including
energy use, than are offsite owners. Nonowners
who occupy the entire building may take more of
an interest in building operations than tenants
occupying only a small portion of the space.

Eighty percent of commercial floorspace was in
buildings that were either government owned or
nongovernment owner-occupied.  The great
majority of this floorspace was in single-
establishment buildings (Figure ES2). Ewven for
the buildings that were neither government owned
nor owner occupied, half the floorspace was in
single-establishment buildings.

Figure ES2. Is the Decisionmaker In the Buliding?
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Over 40 percent of all commercial floorspace was
part of a multibuilding facility, such asa college

campus or hospital complex. On such facilities, a
single decisionmaker could affect a large number
of buildings. For government owned buildings, 63
percent of the floorspace was on a multibuilding
facility.

Environmental concerns were addressed in the
1989 CBECS by collecting information on
equipment containing CFC's. CBECS revealed
that equipment containing CFC's can be very long-
lived in the commercial buildings stock. In terms
of floorspace, nearly 20 percent of the packaged
air-conditioning capacity and over 35 percent of
the central-chiller capacity used in 1989 were
originally installed more than 20 years previously.
The CFC section also identified the wide varicty of
refrigeration equipment in use in commercial
buildings. Thése data show that residential
refrigerators were used in over 80 percent of office
buildings. Thus, utility demand-side management
programs targeted at residential equipment might
do well to look to the commercial sector as a new

target of opportunity.

A second area of environmental concern addressed
by the 1989 CBECS was the presence and
treatment of asbestos in commercial buildings.
These data were collected for the US.
Environmental Protection Agency. Buildings that
contained asbestos at some time accounted for
about 30 percent of all commercial floorspace, but
roughly three-quarters of the floorspace in
education and health care buildings. Asbestos was
treated or removed from buildings accounting for
73 percent of the floorspace where it had cver
been present.  Asbestos is currently present in 8
percent of commercial buildings, accounting for 22
percent of commercial floorspace.

The advent of the Persian Gulf crisis gave
particular import to the fuel-switching data, which
were collected for the first time for the 1989
survey. These data indicate that roughly a quarter
of the floorspace using fuel oil as the main heating
fuel could readily switch to an alternate fuel. On
the other hand, the floorspace in buildings that
would switch to fuel oil for space heating, rather
than away from it, is as great as the floorspace in
buildings currently using fuel oil as the main
heating fuel. Preliminary estimates are that during
the winter months, on the order of 250,000 barrels
per day would be nceded by fucl-oil heated
buildings that could not switch to an alternate
heating fucl.
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Compared to the 1986 survey, changes in the
proportions of floorspace heated by natural gas,
clectricity, and fuel oil were not statistically
significant (Figure ES3). Natural gas was the
primary heating fuel for over half of all
commercial floorspace, and electricity for about
one-quarter.  District heating (steam and hot
water) continued to serve about 10 percent of
commercial floorspace as the primary heating
source, comparable to the proportion served by
fuel oil. Most of this floorspace was on a
multibuilding facility.

Figure ES3. Primary Space-Heating Fuel, 1986 and 1989
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Almost all water heating was provided by
clectricity and natural gas, in roughly equal
proportions.

These and other building characteristics are part of
the statistical profile of commercial buildings
presented in this report. The profile of the U.S.
commercial building stock as of fall 1989 is based
on data collected on the 1989 CBECS. The
population covered by this survey was the same as
that of the previous CBECS, with updates of
statistics presented in previous reports, as well as
new types of statistics on a wide range of building
characteristics.

Upcoming Analyses

The primary purpose of this report is to provide a
compilation of statistics that can be used for a
wide variety of analyses on commercial buildings
and their energy-related characteristics. The text
highlights some of the information compiled here
that might be of interest to analysts using the
CBECS. EIA is working on a series of analysis
papers, based on the 1989 CBECS, which will be
issued subsequent to the upcoming Commercial
Buildings Consumption and Expenditures 1989
report.  Topics that may be covered by EIA
consumption analyses include:

e Lighting in commercial buildings

@ District heating and cooling on
commercial campuses and complexes

® Characteristics of industrial buildings

® Transportation (direct purchasc) gas for
commercial buildings

® Preparation for the 1992 CBECS--what do
the users need?
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As an outcome of the National Energy Strategy, an assessment of
the needs of users of the Commercial Buildings Energy Consump-
tion Survey (CBECS) is being undertaken prior to the 1992
survey. As you read and use the data from this report, please
keep this effort in mind.

If you have suggestions to make the data more useful for your
needs, please contact Ms. Julia Oliver, CBECS Manager at:

EI-652, Mail Stop 2G-090

1000 Independence Avenue, SW
Washington, DC 20585

Phone: 202/586-5744

FAX #: 202/586-9753
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Introduction

The Commercial Buildings Characteristics 1989 report
is prepared by the Energy End Use Division, Office of
Energy Markets and End Use, Energy Information
Administration (EIA).

The data were collected on the 1989 Commercial
Buildings Encrgy Consumption Survey (CBECS),
Forms EIA-871A through H. EIA conducts this
national sample survey of commercial buildings and
their energy suppliers on a triennial basis. Previous
surveys were conducted under the title, Nonresidential
Buildings Energy Consumption Survey (NBECS) in
1979, 1983, and in 1986. For consistency, all the
surveys will be referred to as CBECS in this report.
EIA also conducts energy consumption surveys in the
residential, residential transportation, and
manufacturing sectors.

The CBECS provides basic statistical information on
the consumption of, and expenditures for, energy in
commercial buildings and their energy-related
characteristics, This survey is the only source of
national-level data on both commercial building
characteristics and energy consumption. This report
covers the physical and operating characteristics that
affect energy use for the commercial building stock.
A sccond report, to be released later, will cover
energy consumption and expenditures.

This report presents descriptions of commercial
buildings at the national and Census region levels in
terms of the following characteristics:

Building use

Building size

Location

Energy sources

Energy end uses

Conservation features

Heating, cooling, and lighting equipment
Percent of floorspace heated, cooled, or lit
Building structure.

These data are published to provide meaningful,
objective, and accurate energy information for a wide
audience including Congress, Federal and State
agencies, industry, and the general public. The data
presented in this report were collected and published
by the EIA to fulfill its responsibilities as specified in
the Federal Energy Administration Act of 1974

(Public Law 93-275), as amended. All data in this
report are aggregated; individual building name
and address information are confidential.

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

Organization of this Report

The following sections present the energy-related
characteristics of commercial buildings in the
United States during 1989. Included are portions
on how energy was used in buildings in 1989, on
energy-using equipment, on equipment using
CFC’s, on building use, and on the presence of
asbestos in buildings.

New and expanded topic areas addressed by the
1989 CBECS include fuel-switching capability,
detailed information on cooling equipment,
presence and treatment of asbestos, and
characterization of multibuilding facilities such as
school campuses and hospital complexes.
Anformation collected previously, but displayed in
new ways in this report, includes types of lighting
equipment and vacancy measures.

Extensive cross tabulations appear in the "Detailed
Tables" section following the main text. Many of
these tables are referenced in this opening section.
Tables in this opening section give some special
cross tabulations not included in any of the
detailed tables. The organization of the detailed
tables is explained at the beginning of that section.

The findings of the survey are presented for a
general audience interested in buildings and
cnergy. For more statistically oriented readers,
information on the sample design and data
collection procedures are provided in Appendix A,
"How the Survey Was Conducted.” Adjustments to
collected data and factors affecting data quality are
discussed in Appendix B, *Nonsampling and
Sampling Errors." Details of the fuel-switching
capability analysis are in Appendix C. Differences
between the coverage of this survey and EIA
supply data sources are discussed in Appendix D.
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A detailed description of the principal building
activity categories is contained in Appendix E, *Types
of Buildings." Appendix F contains maps showing the
climate zones by which the data are reported, and the
Census regions and divisions used in this report. A
glossary of terms has been included to assist users in
understanding the statistical and enginecering
terminology used in this publication.

All estimates in this report are based on data
collected on Form EIA-871A, ‘“Building
Questionnaire,” and on Form EIA-871H, Asbestos
Questionnaire, collected for the U.S. Environmental
Protection Agency. Both forms are found in
Appendix G, "Survey Forms.” A list of related energy-
consumption publications appears in Appendix H for
readers interested in earlier CBECS publications or
consumption reports for the other sectors.

Statistics Reported

For purposes of the CBECS, a commercial building is
a roofed and walled structure whose principal activity
is nonresidential, nonagricultural, and nonindustrial.
The CBECS population is restricted to buildings
larger than 1,000 square feet (roughly twice the size of
a two-car garage).

The principal building activity is the activity that
occupied the most floorspace in the building. For
certain building activity categories, the CBECS sample
was 100 small to permit reliable estimates for
breakdowns within the category. Thus, several types
of building activities have been combined in most
tables and figures: inpatient and outpatient health
care facilities have been combined into a single health
care building type; refrigerated and nonrefrigerated
warehouses form a single warehouse category; and
laboratory buildings have been included with those

classified as "other." As with previous reports,
skilled nursing buildings have been included in
lodging. In a departure from previous reports,
parking garages arc presented in a scparate
category in the detailed tables instead of being
included in the "other® category.

The CBECS is used to collect information on all
energy sources brought into the building.

However, for certain types of energy sources (most
notably coal, and the renewable sources, wood and
active solar), there are too few buildings in the
sample 10 permit separate reporting. In most
tables in this report, coal, wood, and active solar
are grouped with "Other™ miscellancous energy
sources; district stcam and district hot water are
combined into "District Heat.*

Primary and secondary space-heating fuels are
distinguished in certain tables, but are combined in
most. The previous CBECS also separated
primary from secondary water-heating fuel; because
very few buildings reported a secondary water-
heating fuel, this end-use category distinction was
dropped from the 1989 CBECS.

The statistics published in this report are based on
a random sample from the population of all
commercial buildings in the United States as of the
autumn of 1989. As a result, all the numbers are
¢stimates rather than exact measures for the
population. As described in Appendix B, the
accuracy of cach cstimate is indicated by the
relative standard error (RSE). All the tables of
estimates in this report include summaries of the
corresponding RSE’s. Overall, the RSE’s for the
1989 CBECS are comparable to those for the
corresponding aggregates from the 1986 survey,
indicating a continuing high accuracy of the survey
estimates.
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Commercial Buildings in 1989

In 1989, there were 63.2 billion square feet of
floorspace in commercial buildings in the United
States, contained in 4.5 million buildings. This
represents an increase of 5.0 billion square feet since
the 1986 survey, about 3 percent per year. Over the
10 years since the first CBECS was conducted, the
towal floorspace has increased by over 15 billion
square feet, again, on the order of 3 percent per
year.' The South and West Census regions showed
the greatest percent increases in floorspace over the
decade.

Since 1986, the greatest percent increases were in the
Northeast and South Census regions. Some of these
increases reflect new construction, and some
conversions of existing floorspace 10 commercial use.

The overall stock showed slight shifts in 1989
compared to 1986, as a result of both the addition
of the newer stock and changes within existing
buildings. Changes were seen, for example, in the
penetration of efficient lighting equipment, as
described below.

How Energy is Used

One of the major objectives of the CBECS is to
identify which energy sources are used for what
end uses (Tables 1 and 2 give the most detailed
breakdown of end uses and fuels presented in this
report). As has been seen in previous surveys,

Table 1. Energy Sources for Particular End Uses, Number of Buildings

(Thousand)
Energy End Use
AN
Buildings| Space Space
Buliding Using | Hesting | Heating | Water Manu- | Electricty
Charscteristics Energy | (perimary) | (secondary) | Heating | Cociing | Cooking |facturing| Generation
RSE
Row
RSE Column Factor]  0.747 0.808 1179 07sy | o087 0810 1.3%2 1.668 Factor
Al DUNERDS « i« o s vatonnais 4,302 8T 558 3184 3184 864 205 65 am2
Energy Sources Used for
Indicated End Use {Solely
or In Combination)
T T R TR Py N 4,297 a59 a6 1556 3,074 387 163 - 62
Naturel Gas 2439 2053 ) 1,400 98 465 Fal 24 940
Fusl Od ST YT O 585 475 85 126 Q Q Q 2 1601
District S20@m . . . ... .00 a7 a8 (+] 39 2 4 Q - 27.19
District Hot Water . . ......... 26 18 (+] 15 Q Q NC - b e
Distrsct Chilec Water .. .. .. .. 25 - - - 2% - - .. 458
Propans 348 208 0 a8 Q 93 19 9 2312
Wood .. ™ %0 38 Q - Q NC NC 1467
MO . el s 58 Q L+ ] 13 Q NC (+] Q LT
Dats not appiicable.

NC No cases in sample

Q Daza withhald becauss the Relative S1andard Error (RSE) was greater than SO percens, o fewer than 20 buldings were sampled
Notes: @ To chisn a RSE percenmage for any table call. multiply 1he cel's corresponding RSE column and RSE row tactors. @ See Glossary

for explanation of abbreviations and definions of Wrms Used in this repon
irformation Agministration, Office of Energy Markets and End Use, Energy End Use Division, Form EIA-ST1A, "Basicing
Survey.

Source: Energy
Questionnaire” of the 1989 Commercial Bulcings Energy Consumption

"The incroase is based on the commercial ficorspace total of 47.7 billion square feet published in the 1979 CBECS Consumption
and Expenditures report. Because of changes in the survey design since the 1979 CBECS, growth rates based on comparisons
betwoen the 1979 and 1989 surveys are only approximate. Appendix B of the 1986 CBECS Bullding Charactesistics and Consumplion
and Expenditures reports describes the design changes and their approximate effects on comparisons botwoen surveys,
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natural gas was by far the most common primary
heating fuel in terms of floorspace.

District heating (steam and hot water) served more
floorspace as the main heating fuel than did fuel oil.
For cooling, electricity continued to be the most
common fuel by far, while water heating was roughly
evenly shared between electricity and natural gas. The
CBECS also collected data on lighting (but only for
electric lighting equipment), and on refrigeration
cquipment.

Primary Space-Heating Trends

The overall distribution of primary heating fuels in
1989 (Figure 1) was similar to that for 1986, as were
the trends in the distribution by building vintage.
Also as indicated in the 1986 CBECS, the proportion
of buildings using natural gas or fuel oil declined with
more recent construction year, while the proportion
using electricity increased through the carly 1980,
but these trends have been leveling off or reversing

since'then. Use of district heating was up slightly,
but because of the small sample sizes for this fuel,
the change was not significant statistically.

About 14 percent of buildings that used energy for
heating also used a secondary heating fuel in 1989.
In terms of numbers of buildings, electricity was by
far the most common secondary heating fuel
(Table 1), but in terms of floorspace fuel oil was
almost as widely used for this purpose (Table 2).

The secondary fuel could have been used routinely
either to heat a portion of the building or as a
supplement to the main heating system. Secondary
heating could also refer to a back-up fuel, used
when the main heating fuel or main heating system
was unavailable. Back-up heating fuels should
have been reported on this portion of the 1989
CBECS only if actually used for heating during
1989. Thus, a building could have a fuel-switching
capability yet not have used a secondary heating
fuel, or could have used a secondary heating fuel
without having a switching capability.

Table 2. Energy Sources for Particular End Uses, Floorspace

(Million Square Feet)

Energy End Use
Al
Bulidings | Space Space
Bullding Using | Hesting | Heasting | Water Manu- | Electricity
Characieristics Energy | (primary) | (secondary) | Heating | Cocling | Cooldng |facturing| Generation e
Row
RSE Column Faclor] 0745 0791 1.174 07ss | 0oss8 | 012 1.616 1424 | Factor
ANBUNENGS .. ...connrnsnne 61,636 57,868 12,768 53585 51771 23668 5601 4877 564
Sources Used for
Incicated End Use (Solely
or In Combination)
T TR o R 61,587 13450 5,254 21406 47913 10850 4406 - 6.90
MBI G .%o i inave 41,503 a2 1877 28179 1,991 14902 838 1,265 941
FuRlOF ...... 12,684 5,588 5,005 2284 Q ] Q 2921 1089
District S1oam . .. ........... 5550 4837 Q 3,585 480 1012 Q - | 2507
District Mot Water . .. . ....... 1,810 1,283 Q 1,367 +] Q NC - | 4847
District Chilled Wister .. ... ... 210 - - - 210 - - - 496
Propane . .. ... 4,695 1230 537 1,023 Q w3 786 6 2070
ook .. SarEmar = 08 e 438 276 159 Q - ] NC NC 1859
ANy O 752 UL 1172 550 Q 396 1+ NC Q e |/
~  Data not applicable

NC No cases in sampie.

Q  Dma withheld because the Relesive Siandard Error (RSE) was gremer than 50 percent, of fewer than 20 buldings were sampled
Notes: @ To cbtain @ RSE parcentage for any table cell, multiply the cell's cormesponding RSE column and RSE row (ac1ors. @ See Glossary
for explanation of abbrovistions and defnitions of terms used in this report.

Sourcx

Energy Informasion Administration, Office of Energy Markets and End Use, Energy End Usa Division, Form EIAST1A, "Bullding
Cuestionnaire” of the 1989 Commercial Bulicings Enirgy Consumption Survey,
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Figure 1. Primary Space-Heating Fuel by Building Construction Year
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MNote: Within each survey or consdruction year category, each percont is computed as the total floorspace in buildings using the
indicated fuel as the primary space-heating fuel, divided by the total floorspace in all buildings with space heating. For the plots by
building construction year, the horizontal position of each point corresponds to the median construction year of all buildings in the
category. Points are not displayed for slectricity pre-1900 and for fuel ol in the 1980's. These data are withheld because the Relative
Standard Error (RSE) was greater than 80 percent or fewer than 20 buildings were sampled.

Source: Energy Information Administration, Office of Energy Markets and End Use, 1986 and 1888 Commaercial Buildings Energy

Consumption Surveys, Table 68 of this report

Fuel-Switching Capability

To learn more specifically about fuel-switching
capability, the 1989 CBECS asked whether the
building could switch to an alternate main heating
fuel within one week's time. Slightly less than one-
quarter of the floorspace in heated buildings was in
buildings that had this capability. (See Table 72).
Fuel oil was the alternate heating fuel for close to half
the floorspace of buildings that could switch. In fact,
the floorspace that could use fuel oil as an alternate
heating fuel was as large as the floorspace currently
_using fuel oil for main heating. Natural gas was the
primary heating fuel with the greatest fraction of
floorspace that could switch to an alternate fuel.

Because of the importance of fuel oil consumption for
the 1990 10 1991 winter in light of the Persian Guif
crisis, the potential for switching from fuel oil was
examined in greater detail. From the buildings
surveyed for the 1989 CBECS, those that use fuel oil
for their main heating fuel were divided into two

groups, depending on whether or not they could
switch to an alternate heating fuel. Those that
could switch were further subdivided on the basis
of their alternate heating fuel -- natural gas,
electricity, propane, a combination of more than
one fuel, or other (including another petroleum
product, coal, wood, solar, or district heat).
Natural gas, electricity, and propane were singled
out because the majority of buildings that could
switch (110,000 of 147,000) had one of these as
their first and only alternative. Estimates for other
fuels were not reliable.

Final CBECS consumption statistics for 1989 will
be available in the companion volume to this
report. In the interim, preliminary estimates of the
amount of fuel oil consumption that could be
switched were obtained by combining the 1989
floorspace estimates with seasonal delivery rates
from the 1986 CBECS (Figure 2). For purposes of
this estimation, consumption is equated with
deliveries. See Appendix C for details of the
computations,
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Figure 2. Preliminary Estimates of Fuel-Switching Capabilities for Buildings Using

Fuel Qil for Main Heating

300

g

8

Consumption (thousand barrels per day)
8 B

| . |
50 H |
23
Sep-Now

Alternate Heating Fuel:

] Not Switchable %5 Natural Gas Only
B Propane Only g3 Other

Note: See explanation of calculation in Appendix C,

Source: Energy Information Administration, Office of Energy Markets and End Use, 1966 and 1989 Commaercial Buildings Energy

Consumption Surveys, Table C2 of this report.

Figure 2 presents preliminary estimates of the average
daily consumption of fuel oil by commercial buildings
that heat primarily with fuel oil. For each season, the
right bar represents the consumption that is
switchable to an alternate heating fuel within a week,
and the left bar represents the amount of
consumption that is not switchable. The switchable
consumption is further broken down by the fuel to
which the consumption could be switched.

As expected, a large portion of the fuel oil delivered
to oil-heated commercial buildings is delivered during
the winter months (December through February).
Over two-thirds of fuel oil deliveries cannot be readily
replaced with an alternate heating fuel. For
consumption that can be replaced, natural gas is a
more common alternative than all other fuels
combined.

Central Heating Plants on Multibuilding
Facilities

As indicated in Table 2, 6.2 billion square feet
were in commercial buildings whose main heating
fuel was district heat; that is, steam or hot water
piped into the building from a central boiler
serving more than one building. For many such
buildings, the district steam or hot water was
supplied by an outside source such as a public
utility. However, the majority of buildings using
district heat were on multibuilding facilities, such
as a university campus or hospital complex, with
the district heat supplied from a central physical
plant on the facility.

To help characterize and quantify this component
of commercial energy consumption, the 1989
CBECS collected  information on multibuilding
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facilities (a group of two or more buildings on the
same site owned or operated by a single organization,
business, or individual). This information will provide

the basis for improved estimates of end-use
consumption of district heat, and of the primary fuel
consumed to produce nonutility district heat in the
commercial sector. District heating consumption
estimates will appear in the companion volume to this

report.

Apart from the importance of fuel consumption for
district heating, multibuilding facilities are of interest
because energy-related decisions are likely to be made
at the facility level, rather than for cach building
independently.  Such decisions might include, for
example, fucl purchases, equipment replacement, and
building and equipment maintenance and upgrade.

About 40 percent of commercial floorspace was on a
multibuilding facility in 1989, 13 percent on a
multibuilding facility that had a central physical plant.
(See Tables 51 and 52.) For health care buildings, 69
percent of the floorspace was on multibuilding
facilities, 52 percent on facilities with central plants.
(See Table 51.)

Only 7 percent of the commercial floorspace, 4.7
billion square feet, was actually served with district
heat from a central plant on the same site. This
represented about 69 percent of all floorspace in
buildings receiving district heat.

For some fraction of the floorspace using district heat,
fuel oil is used in the central plant 10 generate that
heat. The extent of this indirect use of fuel oil will be
estimated for the first time as part of the CBECS
supplier survey, 10 be published in the companion
volume to this report.

End-Use Combinations

Most heated buildings also have air conditioning and
water heating. (See Table 59.) A large fraction also
has cooking. The combination of end uses performed
in the building depends strongly on the principal
building activity (Figure 3). For example, 93 percent
of the floorspace in office buildings was in buildings
with space heating, air conditioning, and water heating

all performed, compared with 74 percent of
commercial floorspace overall.

Energy Using Equipment

Refrigeration Equipment Containing
CFC’s

To provide statistical estimates to assist
policymakers in evaluating the potential impacts of
policies to limit CFC production, the 1989 CBECS
collected data on the prevalence of refrigeration
cquipment, and on the vintage of central chillers
(custom-built  air-conditioning  systems) and
packaged air-conditioning units. This was also the
first time the CBECS colieccted data on the
presence of a separately air-conditioned space for
computer equipment.

In all building vintage categories, packaged air-
conditioning units were more likely than central
chillers to have been recently installed (Figure 4).
That is, packaged units, which are casier to remove
and install, generally do not stay in place for as
long as central chillers, which are custom built for
the individual building. (See Tables 90 through
92.) For buildings constructed since 1960, the
great majority of both packaged and central
chillers are of the same vintage as the building
itself. However, for buildings built carlier, a
substantial fraction of chillers were installed within
the past 10 years. Many of these recent
installations may be replacements of outworn
equipment.

The use of special refrigeration equipment was
closely linked to the building activity. Commercial
refrigerators and freezers were used in the great
majority of food sales and food service buildings,
while residential-type refrigerators were used in the
great majority of health care, lodging, office, and
public order and safety buildings (Figure 5). A
scparately air-conditioned computer area was
found in 16 percent of office buildings and 12
percent of health care buildings, but in only a
small fraction of other buildings. (Sce Table 94.)
Every type of refrigeration equipment was more
common among large buildings than among small
ones.

Energy Information Administration/Commerclal Bulldings Characteristics 1989 7




Eﬁﬂ

Vacant

Principal Bullding Activity
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Note: Within each principal building activity category, the figure represents the total flocrspace of bulldings that have the indicated
combination of end uses, as a percentage of the total floorspace of buildings in that category.
Source: Energy Information Administration, Office of Energy Markets and End Use, 1588 Commercial Buildings Energy

Consumption Survey, Table 60 of this report.
Lighting

Fluorescent lamps were used in over 90 percent of
commercial buildings (see Table 98), and provided
lighting to almost 80 percent of all the lit floorspace
in commercial buildings (Figure 6). Incandescent
bulbs served only about 15 percent of lit commercial
floorspace, with declining fractions for newer
buildings. This is the first CBECS report to publish
the amount of floorspace actually lit by cach lamp
type.? (See Table 101.)

High-Intensity Discharge (HID) lamps were more
common in newer buildings, surpassing incandescents
in the newest construction. Though used in only 11

percent of buildings overall, HID lamps were used
in nearly 70 percent of buildings over 500,000
square feet in size. Parking garages were more
likely to use this type of lamp than were buildings
with other activitis. HID lamps were also
common in assembly, education, health care, and
warehouse buildings.

Energy Management

Computerized Energy Management and Control
Systems (EMCS) have become increasingly popular
in recent years. Over 40 percent of the floorspace
built since 1986 was in a building with a computer-

?The 1986 CBECS did collect the data necessary, but the