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Energy efficiency 
can reverse peak 
demand growth

Renewables like 
wind and solar are 

not always 
correlated to 

demand
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correlated to 

demand

PHEV charging and demand response 
can reshape the demand profile to 

match renewable output better
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Energy efficiency 
can reverse peak 
demand growth

Renewables like 
wind and solar are 

not always 
correlated to 

demand

PHEV charging and demand response 
can reshape the demand profile to 

match renewable output better

Firm renewable 
resources like 

geothermal, small hydro 
solar-thermal-electric, 
and biomass/waste-

fueled power generation  
can be used to balance 

wind and solar

Storage discharge and flexible 
biomass can meet peak demand 
when wind and solar output are 

low
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• 98–99% of U.S. power failures start in the grid

• Renewable-dominated portfolios have more graceful failures and 
reduce vulnerability to extreme events (accidental or deliberate)

• Choreographing diverse, mainly variable, renewables may need much 
less new transmission than often supposed—especially if transmission 
must compete against efficiency, demand response, and distributed 
generation—but even today’s best modeling tools need more work

• Consider North American history of changing grid frequency


