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Transportation:
Vehicle and Fuel Technology

o Scale of the Issue

e Sector status

e Technology opportunities
o Key challenges
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Setting the Context

Transportation Sector
Energy Consumption 2004-2030
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Sources: 1) 2004: Derived from EIA, International Energy Annual 2004 (May-
July 2006). Projections: EIA, System for the Analysis of Global Energy Markets
(2007) 2) Honda Motor Company, GHG Emissions Reduction From Mobile
Sources (Sept 19, 2007) 3, 4) McKinsey Global Institute, Curbing Global Energy
Demand Growth: The Energy Productivity Opportunity (May 2007)
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Options for Reducing Carbon Emissions
In Transportation
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Transportation Fuels

Advanced fossil fuels -
— Carbon neutral

e BIOfUGlS Biodesel
— Next gen biofuels
— Sustainability
e Hydrogen
— Production _
. Storage H2 from Biomass
— Use
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Vehicles
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Infrastructure
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Reducing Carbon in the
Transportation Sector

Technologies




Technology Investment Pathways

Basic Research Driven

. . Deep Understanding
' 'fa;é"rfi*-,--; Revolutionary + Systems biology & HTP

; ANE o . +Structural biology
Tl:ﬁ-_-f' Trf, (10yearsand beyona) « Computational science

. e 4 -~ Biomass ultrastructure
—— = » Advanced imaging tools

« Photosystem biochemistry

+ Enzyme engineering

~+ Photoelectrochemistry

Technology Driven
e A &b

Accelerated F = =+ T Disruptive
P Evolutionarys el (5510years) T

Translational S&T
« Process consolidation
« Biological hydrogen

- Bioethanol pilot plant (Syears),
» Technoeconomic analysis
+ Performance testing for industry

+ Biofuel cells + Photoelectrochemical hydrogen
- Rapid biomass analysis - Biomass pretreatments
+ Process unit testing + Mapping the plant cell wall
« Plant delignification
» Chemistry of biomass toxins
Source: NREL ole
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Key Challenges
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