
“How much technological change, 
R&D is enough ?” 
N. Nakicenovic

Massimo Tavoni

Princeton Environmental Institute

FEEM



13 Gt

• “Modern energy services in DC unaffordable and with inequitable access”

• “2 Billion people with no access to modern energy”

• “Decarbonization of energy required to provide energy services to those 
without today, and for reducing GHGs”

Poverty alleviation/climate mitigation

Allow the poor to use carbon generated 

electricity, gasoline fuel for transport, LPG for 

cooking fuel (1 tCO2)–where these 

technologies are the lowest‐cost options.



Global distribution of individual emissions in 2030
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Individual emissions cap with poverty headroom
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Energy R&D investments
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“Fivefold increase compared to current effort of some $8 billion 
(public) would be appropriate”

Public Energy R&D over GDP

0.00%

0.01%

0.02%

0.03%

0.04%

0.05%

0.06%

0.07%

0.08%

0.09%

0.10%

1970 1980 1990 2000 2010 2020 2030 2040

550e tot

550e E.E.

BAU

Historical

Efficiency

Decarbonization



Energy R&D portfolio
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Presenter
Overall 115 Blns. Fissions got 30 Blns, half to LWR and half to FB. LWR generated 15 TWH, so 1mill R&D$/kWh. Renewables (non hydro) 10 Blns, generated 1 TWH, thus 1 cent R&D$/kwh 



Policy costs towards 2 Celsius (EMF22)
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