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Introduction to Reading 
The following excerpts come directly from the DOE’s Buildings Energy Data Book and 
are selected by Steve Ray for the purposes of a roundtable discussion with the MIT 
Energy Club. More information on the Buildings Energy Data Book follows.  Some terms 
you may useful: 

Adjust to SEDS - Energy adjustment EIA uses to relieve discrepancies between data 
sources.  Energy attributable to the residential and commercial buildings sector, but 
not directly to specific end-uses. 

EIA - Department Of Energy's Energy Information Administration 
Primary Energy- Refers to energy used at the source (including fuel input to electric 

power plants) 
SEDS - State Energy Data System 
Site Energy - Refers to energy used on site (i.e., delivered) 

 
 
Foreword from the Buildings Energy Data Book 
The U.S. Department of Energy's (DOE) Office of Energy Efficiency and Renewable 
Energy has developed this Buildings Energy Data Book to provide a current and accurate 
set of comprehensive buildings-related data, and to promote the use of such data for 
consistency throughout DOE programs. Data has been re-organized up front and there are 
several new data chapters in the back. The first six chapters are re-organized; Chapter 1 – 
Buildings Sector, Chapter 2 – Residential Sector, Chapter 3 – Commercial Sector, Chapter 
4 – Federal Sector, Chapter 5 – Envelope and Equipment, Chapter 6– Energy Supply. 
The last three chapters are new and we hope to improve upon them, Chapter 7 – Energy 
Codes, Standards, and Laws, Chapter 8 – Water Data, and Chapter 9 – Market 
Transformation. Besides these new chapters, you will also find new data sections on 
embodied energy, multi-family buildings, office buildings, retail buildings, hospital & 
medical facilities, hotel/motels, water heaters, on-site power, on-site wind power, natural 
gas production and distribution, and public benefit funds. 
 
We hope you find the 2008 Buildings Energy Data Book useful. You are encouraged to 
comment on errors, omissions, emphases, and organization of this report to the person 
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listed below. Requests for additional copies of this report, additional data, or information 
on an existing table should be referred to D&R International. 
 
Jordan D. Kelso, PE 
D&R International, Ltd. 
1300 Spring Street 
Suite 500 
Silver Spring, Maryland 20910 
Telephone: (301) 588-9387 
Fax: (301) 588-0854 
E-mail: jkelso@drintl.com 
 
The 2008 Buildings Energy Data Book can be found on the web at: 
http://buildingsdatabook.eere.energy.gov/ 
 
 
Introduction 
The 2008 Buildings Energy Data Book is a statistical compendium prepared and 
published under contract with the National Energy Technology Laboratory (NETL) 
within the U.S. Department of Energy’s Office of Energy Efficiency and Renewable 
Energy (EERE). Pacific Northwest National Laboratory (PNNL) first published the 
predecessor to the annual Buildings Energy Data Book in 1986. PNNL published these 
through 2004; Oak Ridge National Laboratory 2005-2006, and NETL began publishing 
the Buildings Energy Data Book in 2007. The Department of Energy's Office of Energy 
Efficiency and Renewable Energy has developed this 2008 Buildings Energy Data Book 
to provide a current and accurate set of comprehensive buildings-related data and to 
promote the use of such data for consistency throughout DOE programs. Additional data 
(e.g., more current, widely accepted, and/or better documented data) and suggested 
changes should be submitted to D&R International. Please provide full source references 
along with all data. The Buildings Energy Data Book is a compendium of data and does 
not provide original data. Much of the data gathered is from government documents, 
models, and analysis. All data sources are included with each data table. 
 
 
Chapter 1 – Buildings Sector 
Chapter 1 contains energy consumption, expenditures, environmental impacts, and 
economic data related to the Buildings Sector. There is also some data from the former 
Quad Equivalents chapter. A new data section, Embodied Energy of Building Assemblies, 
contains data on energy used during the life-cycle of building materials.  The following 
pieces of information give some insight into general trends in the Buildings Sector: 
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• Electricity energy consumption in the sector is increasing. Natural gas and petroleum 
energy consumption are declining. 
 
• Less than 2 percent of annual Buildings Sector energy consumption is from renewable 
energy, each year from 1997 through 2030. 
 
• In 2006, the Residential Sector consumed 37 percent of all electricity produced in the 
United States. The Commercial Sector consumed 36 percent. 
 
• Space heating is the largest energy end-use in the Buildings Sector. In 2006, it was 34 
percent of site energy and 20 percent of primary energy. 
 
• From 2006 through 2030, space heating, lighting, and space cooling are the top three 
energy end-uses (as a percentage of primary energy). Water heating and electronics are the 
next top two end-uses. 
 
• Aggregate energy expenditures will have doubled from 1980 to 2030; the increase is 28 
percent from 2006 to 2030. 
 
• Electricity expenditures make up 67 percent of total Buildings Sector energy 
expenditures in 2006; in 2030, electricity expenditures are up to 70 percent. 
 
• From 2006 to 2030, Buildings Sector electricity expenditures increase 34 percent to a 
total of $353 billion. Natural gas increases 19 percent to a total of $112 
billion. Petroleum increases 5.5 percent to a total of $36 billion. 
 
• The average price of electricity in the Residential Sector in 2006 was 10.4 cents per 
kWh; 9.5 cents per kWh for the Commercial Sector. 
 
• Space heating, lighting, and space cooling are the top three energy end-use expenditures. 
 
• New buildings construction is $785 billion in 2006. Building improvements and repairs 
is $438 billion. 
 
• Carbon dioxide emissions by utilities generating, transmitting, and distributing electricity 
drives the Buildings Sector carbon dioxide emissions. 
 
• The Buildings Sector percentage of carbon dioxide emissions increases from 38 percent 
in 2006 to 43 percent in 2030. Emissions in 1980 were 33 percent. 
 
• World carbon dioxide emissions increased 1.9 percent per year from 1990 through 2005. 
Emissions are projected to increase 2.1 percent per year from 2005 to 2010. 
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Chapter 2 – Residential Sector 
Chapter 2 contains data related to the Residential Sector. Energy consumption, 
expenditure data, and environmental impacts related to residential activity can also be 
found in this chapter. Additionally, several sections contain details about specific markets 
and housing types, such as multi-family and low-income housing.  The following pieces 
of information give some insight into general trends in the Residential Sector: 
 
• The average size of a new, single-family home has risen by 756 square feet since 1980 
while the average household size has remained relatively constant. 
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• In 2006, there were approximately 113 million households in the United States.  By 
2030, there is expected to be 141 million households. 
 
• Internal gains account for 27 percent of a home's cooling load. 
 
• Average annual energy expenditures per household have increased by 20 percent from 
1990. 
 
• For every 1 kWh used in the residential sector, another 2.18 kWh is needed to produce 
and deliver the electricity. 
 
• In 2006, the residential sector consumed 37 percent of all electricity produced in the 
United States, making it the largest consuming sector of electricity. 
 
• Space heating continues to dominate residential energy expenditures, accounting for 31.5 
percent of total energy expenditures; more than double any other single end-use. 
 
• The amount of carbon dioxide attributed to the residential sector is roughly equivalent to 
the carbon dioxide emitted by all of Central and South America combined. 
 
• The average price of electricity for residential consumers in 2006 was 10.4 cents per 
kWh. 
 
• On-site renewable energy accounted for approximately 3 percent of all energy consumed 
in the residential sector. The majority of this energy was derived from wood combustion 
and was used for space heating. 
 
• Electricity is expected to be the fast growing site energy source for residential consumers 
averaging a 1 percent growth rate from 2006 to 2030. 
 
• Approximately 63 percent of residential energy expenditures were spent on electricity. 
 
• In 2006, residential consumers spent approximately 225 billion dollars on energy. 
 
• The average family living in public multi-family housing used 32.2 million Btus of 
natural gas energy, or approximately 322 therms. 
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Chapter 3 – Commercial Sector 
Chapter 3 contains information related to the Commercial Sector. Energy consumption, 
expenditure data, and environmental impacts related to energy consumption and 
construction activity are also examined. The remaining sections provide data on specific 
building types such as offices, hotels, and education facilities.  The following pieces of 
information give some insight into general trends in the Commercial Sector: 
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• Floor space devoted to commercial activity totaled 74.8 billion square feet in 2006. 
Commercial floor space is expected to reach 100.8 billion square feet by 2030. 
 
• Commercial floor space located in the south represents 37 percent of the total floor 
space, the largest amount of any region. 
 
• In 2006, lighting used 24.8 percent of primary energy attributed to the commercial 
sector. This is approximately twice the energy used for space cooling, the next closest 
end-use. 
 
• Lighting accounts for 42 percent of a commercial building’s cooling load. 
 
• In 2003, the most energy intensive buildings were those related to food sales using 535.5 
thousand Btus per square foot. The building type with the lowest energy intensity 
(excluding vacant buildings) was religious worship buildings using 77.0 Btu’s per square 
foot. 
 
• Electricity accounted for 74 percent of all energy expenditures in the commercial sector. 
 
• 80 percent of all carbon dioxide attributed to the commercial sector comes from 
electricity consumption. 
 
• The carbon dioxide attributed to the commercial sector is roughly equivalent to all the 
carbon dioxide emitted by Australia, New Zealand, and South Korea combined. 
 
• In 2003, buildings devoted to office space consumed 19 percent of primary energy 
attributable to commercial buildings, the most of any building type. 
 
• In 2003, 35 percent of all commercial floor space was found in only 2.2 percent of the 
commercial building stock. 
 
• The most expensive city to operate a commercial building in terms of energy costs was 
New York City, where the average energy cost was $3.99 per square foot annually. 
 
• Hotels consumed on average 110 thousand Btus per square foot in 2003. 
 
• The average price of electricity for a commercial consumer in 2006 was 9.5 cents per 
kWh. 
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