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Understatements for Transportation:
Oil is becoming an issue

Emission continue to be an issue

Importation of Oil is an issue for Many Countries

Most solutions benefit from Light Weighting
Light Weighting is not new to automotive

Lots of Opportunity for future Light Weighting

Lots of Opportunity for Material Science

Automotive Light Weighting :  
… Challenges & Opportunities
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“One-fourth of all the oil consumed by humans in our 
entire history will be consumed from 2000 to 2010.”

Sperling, Daniel and Deborah Gordon, Two Billion Cars:  
Driving Toward Sustainability, Oxford University Press, 2009.

Oil 
… a Growing Issue for Automotive Industry

“Oil continues to account for more than 95 % of all the 
energy used for transportation in the United States.”

US Energy Information Administration
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“According to the European Federation for Transport and 
Environment, transport CO2 emissions in the EU grew by 35% 
between 1990 and 2006, while other sectors reduced their 
emissions by 3% on average during the same period. The share 
of the transport sector in CO2 emissions grew from 21% in 1990 
to 28% in 2006. Emissions from passenger cars and light 
commercial vehicles were responsible for approximately
half of this.”

Emissions a Continuing Issue for Automotive
… air quality in congested areas, Global Warming, etc

Yankun Hou, Yankun Hou, Ming Xu, Paul Gong and Leping Huang; Nomura; Electric Vehicles China; 2010

Issue is the Same in The U.S. and other Countries
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U.S Trends in Liquid Fuel Usage 
… Growth of Oil Importations is an Issue to Many Nations

Source: Steven E. Koon quoting : EIA, Annual Energy Outlook 2010
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“The US imports 60% of 
its crude supply”
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What do Consumers Think? 
… Consumers are not the “Drivers” yet … regulators are … this could change

Most consumers do not truly understand or value 
GHG emissions (abstract)

However …

• Consumers value making less gas stops

• Consumers are concerned about cost of fuel

• Consumers value local air quality

• Consumers value national security & oil 
independence

Stephen Popiel, Ken Kuraini, SAE 2011 Hybrid Vehicles Symposium, Anaheim, CA
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Fuel Economy Standards

Source: Steven E. Koon quoting : EIA, Annual Energy Outlook 2010

So … Regulator’s are Impacting Vehicle Design
… Fuel Economy is one focus area of Regulator’s
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— Vehicle mass
— Fuel economy

1975 – Congress enacts 
CAFE. 

1986-1989 – NHTSA relaxes 
standards.

2002 – CAFE standards to 
increase, starting in 2006. 

Historical View on Weight vs Regulation 
… anytime Fuel Economy is regulated Vehicle Wt goes down
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Assessment of Fuel 
Economy 
Technologies for 
Light-Duty Vehicles, 
National Research 
Council, 2010

There is not one Magic Bullet
… but most solutions need new materials

… many solutions benefit from Light Weighting
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Automotive Has Experience Light Weighting
… experience with Plastics continues to grow
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But…further penetration into 
powertrain applications 
increases temperature 

requirements.

Composite materials offer 
great potential to reduce mass

Key Light Weighting Enablers
… higher temperature, high performing, lower total system cost plastics

http://www2.dupont.com/Plastics/en_US/Products/Zytel/plus/360viewer.swf
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Zytel® Plus Example 
…Nylon with 40 C Higher Services Temperature 

… creates new opportunities for Plastic Led Light Weighting 
… material science advances key to application penetration
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Bio-Based
Materials

Steel

Fibers
Advanced

Composites

Ceramics

Plastics

Source - 2011 DuPont Automotive/SAE survey of design engineers performed by Signet Research Inc.

Aluminum

Future Opportunities 
… Materials “poised” for growth & Material Science Advances Needed 

… Light Weighting is a Key Driver of Future Material Science 
… Opportunities exist for all Materials
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