ENVS 2400 October 18th Lecture
Energy
Stabilization wedges- solutions to climate change a portfolio of technologies can solve the problem 
· There is no need for revolutionary technology all technologies exist
· Stabilize the emissions now and than lower emissions when technologies develop
· Intermittency- where a source is not available for a certain amount of time
Renewables are on the rise
Smil’s renewables skepticism
· The first talk of renewable energy revolution was in the 1970s
· In 2008 Al Gore said a transformation in a decade was feasible
· In 2009, Jacobson published a plan to get there by 2030
Slow pace of change is expected 
· Each widespread transition has taken 50-60 years
· Wood to coal
· Coal to oil
· Coal/oil to natural gas is ongoing: 2001-2012 coal fell 20%, oil 7%, gas rose 14%.
· Gas is “abundant, clean, and affordable”, but it will take another decade before it overwhelms coal. 
Each revolution takes 50-60 years
Addressing intermittency
· Storage
· Only good solution is pumped storage, and “not many localities have the elevation change or space”
· Lossless batteries? Hydrogen?
· An extensive array of plants across a large region (like the US) and connect with transmission lines ($$)
Long-term policies 
Avoid picking energy winners
Prices should reflect real costs
Lower overall energy use
· The faster demand rises, the harder it is to supply a large fraction of it
· There are no technical problems to reducing energy use by a third through efficiency gains
· As we reduce demand we can retire fossil sources
· The price of energy has been extraordinarily low – rich countries should pay more.
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