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Energy use is essential for

all aspects of modern life

http://www.pbase.com/accl/hong_kong


Where do we get energy from?

Global Energy Consumption (EJ)
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EJ = 1018 Joules

Global Energy Consumption (EJ)

Energy use grows 

at about 2%yr

Today, about 85% of 

our energy comes 

from oil, gas and 

coal



Carbon Dioxide in the Atmosphere
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Carbon dioxide emissions have risen dramatically over the 

past two hundred yearsé

é leading to the buildup of carbon dioxide in the atmosphere,

é global warming, sea level rise, extreme weather events, and

é ocean acidification.
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IPCC, 2007



Global Challenge

Global Energy Demand is 

Expected to Double in Your 

Life Time

Where Are We Going to Get 

All of the Energy From?



A Unique Partnership Between Industry and Academia        



Global Climate and Energy Project Participants
Å 30 institutions 

Å 18 Stanford departments 

Å 121 Faculty

Å Over 400 graduate and post-

doctoral students 
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Renewable Energy Resources
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Lotôs of renewable energy: but new technology is 

needed to lower costs and deal with intermittency.
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Global Depletable Resource Stores

Lotôs of fossil fuels: they are getting more expensive and 

new technology is needed to improve efficiency and 

reduce CO2 emissions.



GCEP Research Portfolio



C- Nanotube Transparent Electrodes - Bao

Plasmonic Photovoltaics - Atwater et al.

Illustrative GCEP Research Projects in Solar Photovoltaics

High light absorption from all directions in 

very thin layer of material

Development of low-cost, flexible, 

transparent electrodes to be integrated in 

PV Cells

Themo-Photovoltaic Cell ïFan 
et al.

Nano-Structured Organic PV Cells -

McGehee

Towards 15% efficient low-cost organic solar cells

Concept for single-junction cell with over 45% 

efficiency 




