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Available Technologies Capable of 
Reducing Buildings’ Carbon Intensity

• Photovoltaics (PV)
• Solar Thermal
• Geothermal Heat Pumps (GHP)
• Improved efficiency appliances and 

lighting technology



Photovoltaic Potential

• PV is not yet cost-competitive with 
electricity from the grid

• Where government incentive programs 
exist, together with lower prices secured 
through volume purchases, installed costs 
as low as $3-4 watt—or some 10-12 cents 
per kilowatt-hour can be achieved

• Potential to off-set peak electricity demand 





Solar Thermal Potential
• Can be used for heating water 

or space heating
• solar water-heating system 

reduces the need for 
conventional water heating by 
about two-thirds 

• Costs more initially, but can 
usually save money in long-run

– Savings a function of:
• The amount of hot water you use 
• Your system's performance 
• Your geographic location and solar resource 
• Available financing and incentives 
• The cost of conventional fuels 
• The cost of the fuel you use for your backup 

water heating system, if you have one 

• Solar pool-heating provides a 
return on investment between 
1.5 and 7 years, depending 
cost displaced energy



Geothermal Heat Pump Potential

• Developed more than 50 years ago and 
came into common use in the 1970s

• More than a million geothermal heat 
pumps now being used in US

• Can provide space heating, cooling, and 
hot water

• How it works
• http://www.geoexchange.org/about/movie.htm

http://www.geoexchange.org/about/movie.htm


Geothermal Heat Pump Potential 
(cont.)

• Generally 2.5-4+ times more efficient than 
resistance heating and water heating alone

• Reduces energy use by 23-44% compared to 
advanced air-source heat pumps, and by 63-
72% compared to electric resistance heating 
and standard air-conditioning equipment
– [Nearly 40% of all US CO2 emissions the result of 

heating, cooling, and heating water for buildings]
• Higher installation cost than combustion units, 

time till pay-off determined by region



Sources

• http://buildingsdatabook.eere.energy.gov/?
id=view_book

• http://www.eere.energy.gov/buildings/
• http://www.geoexchange.org/
• http://archive.gao.gov/t2pbat3/152033.pdf
• http://www1.eere.energy.gov/geothermal/h

eatpumps.html
• http://www.ecovisionsystems.co.uk/faqs/
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• http://www1.eere.energy.gov/solar/photov
oltaics.html

• http://www1.eere.energy.gov/solar/sh_use.
html
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