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Buildings and their Impact on the Environment: A Statistical Summary
Revised April 22, 2009

Introduction

While buildings and development provide countless benefits to society, they also
have significant environmental and health impacts. This summary presents some basic
facts about those impacts. Footnotes provide links to the sources of this information,
which offer much more context and detail on these issues.

EPA’s Green Building Workgroup is composed of numerous EPA programs
designed to address the environmental impacts of the built environment. For more
information, see EPA’s Green Building website at www.epa.gov/greenbuilding.

Buildings — General Statistics:

General

e Inthe U.S. there were 223,114 establishments/businesses in the building industry,
representing more than $531 billion in annual revenues, nearly $62 billion in
annual payroll, and more than 1.7 million employees in 2002.*

Residential Buildings

e Nearly 128 million residential housing units existed in the U.S. in 2007.?
Appr03><imately 7.188 million new housing units were built between 2005 and
2009.

Commercial Buildings

e Nearly 4.9 million office buildings existed in 2003 in the U.S.* Every year,
approximately 170,000 commercial buildings are constructed, and nearly 44,000
commercial buildings demolished (1995).°

! 2002 Economic Census. Census Bureau, U.S. Department of Commerce.
http://www.census.gov/econ/census02/advance/TABLE2.HTM
2 American Housing Survey for the United States- 2007. U.S. Department of Housing and Urban
3I‘Development and U.S. Department of Commerce. September 2008.
Ibid.

* http://www.eia.doe.gov/emeu/cbecs2003/introduction.html. 2003 Commercial Buildings Energy
Consumption Survey—Overview of Commercial Buildings Characteristics. Energy Information
Administration.

> C-Series Reports. Manufacturing and Construction Division, Census Bureau, U.S. Department of
Commerce. 1995.


https://www.epa.gov/greenbuilding
http://www.census.gov/econ/census02/advance/TABLE2.HTM
http://www.eia.doe.gov/emeu/cbecs2003/introduction.html
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Schools

e Nearly 84 million Americans (including 73.7 million students) spend their days in
approximately 124,110 colleges, universities, public and private primary and
secondary schools (2007).°

Energy Use’:

e Buildings accounted for 38.9 percent of total U.S. energy consumption in 2005.
Residential buildings accounted for 53.7 percent of that total, while commercial
buildings accounted for the other 46.3 percent.

e Buildings accounted for 72 percent of total U.S. electricity consumption in 2006
and this number will rise to 75% by 2025. 51 percent of that total was attributed
to residential building use, while 49 percent was attributed to commercial building
usage.

e The average household spends at least $2,000 a year on energy bills — over half
of which goes to heating and cooling.®

e Out of the total energy consumption in an average household, 50% goes to space
heating, 27% to run appliances, 19% to heat water and 4% goes to air
conditioning.®

Air and Atmosphere:

e Buildings in the United States contribute 38.9 percent of the nation’s total carbon
dioxide emissions, including 20.8 percent from the residential sector and 18.0
percent from the commercial sector (2008).*

e The annual mean air temperature of a city with 1 million people or more can be
1.8-5.4°F (1-3°C) warmer than its surroundings. In the evening, the difference
can be as high as 22°F (12°C). Heat islands can increase summertime peak
energy demand, air conditioning costs, air pollution and greenhouse gas

® http://nces.ed.gov/programs/digest/d07/tables/dt07_001.asp?referrer=report. National Center for
Educational Statistics- Digest U.S. Department of Education. 2007.
http://nces.ed.gov/programs/digest/d02/list_tablesl.asp#cl 1.

" Buildings Energy Databook, 2006. US Department of Energy and Annual Energy Review 2007.
DOE/EIA-0384 (2007). Energy Information Administration, U.S. Department of Energy. June 2008.
http://www.eia.doe.gov/aer/pdf/aer.pdf.

8 US EPA ENERGY STAR program, http://www.energystar.gov/index.cfm?c=thermostats.pr_thermostats
° Changes in Energy Usage in Residential Housing Units. DOE/EIA.
http://www.eia.doe.gov/emeu/recs/recs97/decade.html#totconsd

19 Emissions of Greenhouse Gases in the United States 2007. DOE/EIA-0573(2007). Energy Information
Administration, U.S. Department of Energy. December 2008
http://www.eia.doe.gov/oiaf/1605/ggrpt/index.html.
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emissions, heat-related illness and mortality.™* One study estimates that the heat
island effect is responsible for 5-10% of peak electricity demand for cooling
buildings in cities.*

Water Use:

e Building occupants use 13 percent of the total water consumed in the United
States per day. Of that total, 25.6 percent is used by commercial building
occupants, and 74.4 percent by homeowners (1995).%

e Between 1950 and 2000, the U.S. population nearly doubled. However, in that
same period, public demand for water more than tripled! Americans now use an
average of 100 gallons of water each day—enough to fill 1,600 drinking glasses™*

e Faucets account for more than 15 percent of indoor household water use—more
than 1 trillion gallons of water across the United States each year. Showering
accounts for approximately 17 percent of residential indoor water use in the
United States—more than 1.2 trillion gallons of water consumed each year.”> A
leaky faucet wastes gallons of water in a short period of time. A leaky toilet can
waste 200 gallons per day.®

e Of the 26 billion gallons of water consumed daily in the United States,
approximately 7.8 billion gallons, or 30 percent, is devoted to outdoor uses. The
majority of this is used for landscaping. *" The typical suburban lawn consumes
10,000 gallons of water above and beyond rainwater each year.*®

e Currently, about eight percent of U.S. energy demand goes to treating, pumping,
and heating water and is equal to enough electricity to power more than 5 million
homes for an entire year. Water heating accounts for 19 percent of home energy
use and 13 percent of the average utility bill.*®

11 US EPA heat Island program. http://www.epa.gov/heatisland

12 Akbari, H. 2005. Energy Saving Potentials and Air Quality Benefits of Urban Heat Island Mitigation

(PDF) (19 pp, 251K). Lawrence Berkeley National Laboratory.

13 Estimated Water Use in the United States in 1995. U.S. Geological Survey.
http://water.usgs.gov/watuse/pdf1995/html/

Y http://www.epa.gov/watersense/water/why.htm. EPA WaterSense, Why Water Efficiency?

> Information gathered from:

http://appsl.eere.energy.gov/consumer/your_home/water heating/index.cfm/mytopic=13050 and US EPA,

WaterSense program: http://www.epa.gov/watersense

16 US EPA, WaterSense program: http://www.epa.gov/watersense/kids/fixleak.htm
7 US EPA, WaterSense program: http://www.epa.gov/WaterSense/docs/water-
efficient landscaping_508.pdf

18 US EPA, WaterSense program: http://www.epa.gov/WaterSense/docs/water-
efficient landscaping_508.pdf

9 US EPA, Office of Water: www.epa.gov/water/water_efficiency.html

3


https://www.epa.gov/heatisland
http://www.osti.gov/bridge/servlets/purl/860475-UlHWIq/860475.PDF
http://www.osti.gov/bridge/servlets/purl/860475-UlHWIq/860475.PDF
http://water.usgs.gov/watuse/pdf1995/html/
https://www.epa.gov/watersense/water/why.htm
http://apps1.eere.energy.gov/consumer/your_home/water_heating/index.cfm/mytopic=13050
https://www.epa.gov/watersense
https://www.epa.gov/watersense/kids/fixleak.htm
https://www.epa.gov/WaterSense/docs/water-efficient_landscaping_508.pdf
https://www.epa.gov/WaterSense/docs/water-efficient_landscaping_508.pdf
https://www.epa.gov/WaterSense/docs/water-efficient_landscaping_508.pdf
https://www.epa.gov/WaterSense/docs/water-efficient_landscaping_508.pdf
https://www.epa.gov/water/water_efficiency.html
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e $4 billion is spent annually in the U.S. for energy to run drinking water and
wastewater utilities. If this could be reduced by just 10 percent through better
efficiency, that could save $400 million a year.”’

Land Use:

e Total land area in the U.S. is 2.3 billion acres. Urban land area quadrupled from
1945 to 2002, increasing at about twice the rate of population growth over this
period. Estimated acreage of rural land used for residential purposes increased by
21 million acres (29 percent) from 1997 to 2002 (2002).%

Indoor Environment:

General®

e On average, Americans spend about 90 percent or more of their time indoors.

e Indoor levels of pollutants may be two to five times higher, and occasionally more
than 100 times higher, than outdoor levels.

Schools

e In the mid-1990s, one in five of U.S. schools reported unsatisfactory indoor air
quality, and one in four schools reported ventilation as unsatisfactory.?

Homes

e In 1992, EPA estimated that nearly one out of every 15 homes had radon
concentrations above the EPA recommended action level.?*

Indoor Pollutants

e Sources of indoor air pollution may include: combustion sources; building
materials and furnishings; household cleaning, maintenance, personal care, or

2 EPA ENERGY STAR for Wastewater Plants and Drinking Water Systems.
http://www.energystar.gov/index.cfm?c=water.wastewater drinking_water

21 US Department of Agriculture, http://www.ers.usda.gov/Publications/EIB14. Major Uses of Land in the
United States, 2002/E1B-14, Economic Research Service/USDA.

%2 The Inside Story: A Guide to Indoor Air Quality. U.S. EPA/Office of Air and Radiation. Office of
Radiation and Indoor Air (6609J) Cosponsored with the Consumer Product Safety Commission, EPA 402-
K-93-007.

2% Condition of America's Public School Facilities: 1999. NCES 2000 032. U.S. Department of Education,
Office of Educational Research and Improvement, National Center for Education Statistics. June 2000.
http://nces.ed.gov/surveys/frss/publications/2000032/.

2 National Residential Radon Survey: Summary Report. EPA 402-R-92-011. U.S. Environmental
Protection Agency. October 1992,



http://www.energystar.gov/index.cfm?c=water.wastewater_drinking_water
http://www.ers.usda.gov/Publications/EIB14
http://nces.ed.gov/surveys/frss/publications/2000032/
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hobby products; central heating and cooling systems and humidification devices;
and outdoor sources such as radon, pesticides, and outdoor air pollution.”

e Many homes built before 1978 have lead-based paint, which can expose people to
contamination through paint chips, dust and contaminated soil.*®

Health Effects of Indoor Environmental Quality

Cancer:

e EPA estimates that out of a total of 146,400 lung cancer deaths nationally in 1995,
21,100 (14.4%) were radon related.”’

e Environmental tobacco smoke (also referred to as secondhand smoke) is a known
human carcinogen, estimated to be responsible for approximately 3,000 lung
cancer deaths in non-smokers each year as well as posing significant respiratory
health risks to young children, including bronchitis, pneumonia, and asthma.?

Asthma:

e Indoor contaminants such as dust mites, molds, cockroaches, pet dander,
secondhand smoke and some chemicals can trigger asthma attacks.?

e More than 20 million people, including over 6 million children, have asthma,
accounting for over 10 million outpatient clinic visits, nearly 2 million emergency
department visits and nearly 4,500 deaths annually (2000).*

e Asthma is the most common serious chronic disease of childhood, and the third-
ranking cause of hospitalization among children under 15. In 2003, an estimated
12.8 million school days were missed due to asthma.®* The estimated cost of
treating asthma in those under 18 is $3.2 billion per year. *

% US EPA, Indoor Environments Division: http://www.epa.gov/iag.
% US EPA, Lead Program: http://www.epa.gov/lead/pubs/leadinfo.htm#facts
2T EPA Assessment of Risks from Radon in Homes, June 2003, Office of Radiation and Indoor Air United
States Environmental Protection Agency Washington, DC 20460.
%8 Respiratory Health Effects of Passive Smoking: Lung Cancer and Other Disorders; EPA/600/6-90/006F.
2 Asthma Prevalence, Health Care Use and Mortality: United States, 2003-05,
Qottp://www.cdc.qov/nchs/products/pubs/pubd/hestats/ashtma03—05/asthma03-05.htm

Ibid.
#! Center for Disease Control, National Center for Chronic Disease Prevention and Health Promotion:
g—zlealthy Youth! Health Topics: Asthma. http://www.cdc.gov/HealthyYouth/asthma.

Ibid.
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https://www.epa.gov/iaq
https://www.epa.gov/lead/pubs/leadinfo.htm#facts
http://www.cdc.gov/nchs/products/pubs/pubd/hestats/ashtma03-05/asthma03-05.htm
http://www.cdc.gov/nchs/products/pubs/pubd/hestats/ashtma03-05/asthma03-05.htm
http://www.cdc.gov/HealthyYouth/asthma
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Materials and Waste:

e The U.S. generated approximately 254 million tons of municipal solid waste (MSW)
in 2007. Excluding composting, the amount of MSW recycled increased to 63.3
million tons, an increase of 1.9 million tons from 2006. This is a 3 percent increase in
the tons recycled.®

e MSW generation in 2007 was 4.62 pounds per person per day. The recycling rate in
2007 was 1.54 pounds per person per day.

e Building-related construction and demolition (C&D) debris totals approximately
160 million tons per year, accounting for nearly 26 percent of total non-industrial
waste generation in the U.S. Combining C&D with MSW yields an estimate that
building construction, renovation, use and demolition together constitute about
two-thirds of all non-industrial solid waste generation in the US. 3* *°

e Sources of the building-related C&D debris wastestream include demolition
(accounting for approximately 48 percent of the waste stream per year),
renovation (44 percent), and new construction (8 percent).*

e An estimated 20 to 30 percent of building-related C&D debris is recovered for
processing and recycling. The materials most frequently recovered and recycled
were concrete, asphalt, metals, and wood.*

e Architects and builders typically do not design homes with easy renovation or
deconstruction in mind. The average U.S. family moves every 10 years.*® Homes
often undergo many renovations over their lifetimes, or complete building
removal is carried out to make room for a newer home.*

% US EPA, Municipal Solid Waste in the United States. 2007 Fact and Figures.
http://www.epa.gov/osw/nonhaz/municipal/pubs/mswO07-rpt.pdf
% Building-related construction & demolition debris includes debris from building construction, renovation
and demolition, but does not include debris related to road, bridge or other infrastructure development.
% Municipal Solid Waste in the United States: 2007 Facts and Figures. Office of Solid Waste, U.S.
Environmental Protection Agency. October 2003.
Qettp://www.epa.qov/epawaste/nonhaz/municipal/msw99.htm

Ibid.
¥ Ibid.
% US EPA, Lifecycle Building Challenge:
glgttp://www.IifecvclebuiIdinq.orq/fiIes/LifecvcIe%20Construction%ZOResource%ZOGuide.pdf

Ibid.



https://www.epa.gov/osw/nonhaz/municipal/pubs/msw07-rpt.pdf
https://www.epa.gov/epawaste/nonhaz/municipal/msw99.htm
http://www.lifecyclebuilding.org/files/Lifecycle%20Construction%20Resource%20Guide.pdf
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Storm Water Runoff:

e Impervious surface coverage (paved or roofed surfaces where rain rainwater does
not soak into the ground) in the U.S. is 83,337 square km. This is an area as big
as 75% of Ohio.*

e 65% of this impervious area is due to transportation surfaces (roads, parking lots,
sidewalks, driveways, and 35% is due to roofs of offices, homes, stores and
H 41
patios.

e Buildings and the transportation infrastructure that serves them replace natural
surfaces with impermeable materials, creating runoff that washes pollutants and
sediments into surface waters.*

e Urban runoff is the sixth leading source of impairment in rivers, ninth in lakes,
and fifth in estuaries (2002)*

“0 National Oceanic and Atmospheric Administration.

http://www.ngdc.noaa.gov/dmsp/pubs/ISAglobal 20070921-1.pdf

“I Towson University, Maryland, NEMO--the Center for Land Use Education and Research.

http://chesapeake.towson.edu/landscape/impervious/what _imp2.asp

“2US EPA, The National Water Quality Assessment Database: 2002.

Elsttp://iaspub.epa.qov/waterle/wSOSb report v2.nation#<STREAM/CREEK/RIVER imp_top ten
Ibid.
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