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Transportation: 
Vehicle and Fuel Technology

• Scale of the issue
• Sector status
• Technology opportunities
• Key challenges



Transportation
31%

Electricity
generation
35%

Building
17% Industry

12%

Others 5%
Sources:  1) 2004:  Derived from EIA, International Energy Annual 2004 (May- 
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Setting the Context



Options for Reducing Carbon Emissions 
in Transportation

• Ethanol from 
starch/sugars

• Biodiesel from 
plants

• Unconventional 
hydrocarbons with 
limited CCS 

• Thermal conversion 
of biomass and coal 
to fuels and 
electricity with 
limited CCS

• Electricity (current 
mix with limited 
CCS)

• Advanced gasoline 
vehicles

• High efficiency clean 
diesels

• Hybrids (diesel & 
fuel flex)

• Improved 
hybridization

• Optimized flex-fuel 
vehicles

Fuel switching

Carbon Fuels

Efficiency

Alternative Fuels

Electricity

Vehicle Systems

Propulsion 
Options

• Lignocellulosic 
biofuels

• Algal-based biofuels
• Unconventional 

hydrocarbons with 
CCS

• Fuels from solar 
energy

• Hydrogen
• Electricity (future mix 

including coal with 
CCS)

• H2 internal 
combustion engine 

• Advanced plug-in 
hybrids and pure 
electric vehicles

• Advanced technology 
vehicles

– Low temperature 
combustion

– Smart engines
– Fuel cell

Near-Term Transition
2010 - 2015

Long-Term
Market Impacts

2030 - 2050

Hydrogen

….different technical and market risks



Transportation Fuels
• Advanced fossil fuels

– Carbon neutral 
• Biofuels

– Next gen biofuels
– Sustainability

• Hydrogen
– Production
– Storage
– Use

• Electricity
– Fossil (CCS)
– Nuclear
– Renewables

Source: International Energy Agency, World Energy Outlook 2006, p.492



Vehicles
• Engine technology
• Transmission             

efficiency
• Power electronics
• Advanced motors
• Battery storage
• Reduced losses

– Lightweight materials
– Low draft coefficient
– Low resistance tires
– Lower accessory losses



Infrastructure



Reducing Carbon in the 
Transportation Sector

Policies Markets

Reducing
Risk

Reducing
Risk

Mobilizing 
Capital 

Mobilizing 
Capital

Technologies

Source:  NREL



Technology Investment Pathways

Source:  NREL



Key Challenges

• Dramatically increase vehicle efficiency
• Expand and diversify fuel production from 

clean sources
• Transform transportation (vehicle/fuel) 

infrastructure

Invest in technology innovation
to create long-term transportation opportunities
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