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Business As Usual

A single 
technology 
should reduce 
emissions by 
at least  
1 Gt / year
 by 2020
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 by 2020



How big is a gigaton?

1 Litre of Gasoline



How big is a gigaton?

1 Litre of Gasoline 2.3 kg of CO2



=???

How many Prius
cars create a
Gigaton/year?



1GT 
of CO2

=285 Million Priuses 1 Billion tonnes CO2

How many Prius
cars create a
Gigaton/year?



Scale up required

2009 Generation Capacity Gigaton Scale Generation Capacity
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Bio Fuel



Bio Fuel
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Photo Voltaic

50% increase each year 

Cost Competitive

Jobs Created

Capital needed

CO2 Savings

$



Photo Voltaic
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Watch out for materials 
constraints



Watch out for materials 
constraints

Total  Solar PV Required CdTe limit? CIGS limit?
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Serious Materials



Wind
Cost Competitive

Jobs Created

Capital needed

CO2 Savings

1.3M Direct

Yes 

$1.38T

2.5GT

$

185,000 - 370,000 turbines 
needed to reach gigaton scale.



Wind
Cost Competitive

Jobs Created

Capital needed

CO2 Savings

1.3M Direct

Yes 

$1.38T

2.5GT

$

From 1939-1944 (WWII) US 
factories made 300,000 military 
aircraft

185,000 - 370,000 turbines 
needed to reach gigaton scale.



Plug-in Hybrids
Cost Competitive

Jobs Created

Capital needed

CO2 Savings

$



Plug-in Hybrids
Cost Competitive

Jobs Created

Capital needed

CO2 Savings

204K Direct

?

$1.9T

?GT

$
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$ Trillions investment required$

Energy Investments 
2010-2020
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What does it take?

Capital

Technology

Markets



Policy must be stable

Regulation
Infrastructure

Financial





Designed for mass 
production



China produces 1 coal plant every 
7-10 days
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Cell Phone Subscribers World Wide

Cell phones
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Saving the 
planet 
should be 
mundane.



Where to focus your 
mental energy

Building 
Materials

EfficiencyBio fuels



Forestry 
Materials

Small scale 
hydro

Agriculture

?

New Ideas

New 
Ideas



It is a good idea only if it 
can scale to 1Gt per year!

We can do this.  

Create the right policy.  
Make it stable.

Sunil Paul
sunilpaul@sunilpaul.com




