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The ongoing transition to oil substitutes poses economic, environmental, and political risks.  These risks 

are complex and intertwined, involving interactions between such diverse topics as fuel systems 

engineering, international energy markets, politics, climate change, and ecology. In particular, the problems 

of oil substitution and greenhouse gas (GHG) emissions are unavoidably linked: any shortfall in 

conventional oil will induce the production of oil substitutes such as unconventional hydrocarbons or 

biofuels, which have differing GHG emissions per unit of fuel produced.  I will describe my efforts to 

understand this transition using a large-scale mathematical model of future transportation fuel production. 

In particular, I will emphasize the uncertainties inherent in such modeling efforts and describe ways to gain 

insight from modeling in spite of these uncertainties.   
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