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Transportation Dimensions 

Future Energy 

Future Vehicles 

Future Society 



2011, 2 Megacities (>10M) ; by 2015, 4 More Megacities 

New York, NY 

18.65M 

Los Angeles, CA 

12.22M 

Source: 2006 citymayors.com 

Growth in Megacities in U.S. 

Atlanta, GA 

Dallas ï            

Fort Worth, TX 

Chicago, IL 

Miami, FL 



Urban Mass Transport Solutions Require  

ñLast Mileò Considerations 

Light Rail Personal Rapid Transit 



Populations are Also Spreading 

2/3 of U.S. jobs, ¾ of economic output, are within 35 mi of 98 

largest central business districts (CBD). Increasingly, jobs are 

moving to a ring 10-35 mi from CBD. 

Geographic Distribution of Job Share  

in 98 U.S. Metro Areas, 1998 ï 2006 

source: Brookings Inst. 



Most Commutes Are Suburb-to-Suburb 

Metropolitan Flow Map (Millions of Commuters) 

source: Brookings Inst. 

not suburb-to-city center 



Plug-In Hybrids For Medium Distance Commuting 

standard 110V  

charge connector 



EV Micro-compacts for Urban Mobility 

urban commuter car 

3+1 seating 

range: 50 miles 

charge time: 2½ hr / 7½ hrs (220V / 110V)  

launch 2012 as SCION iQ EV 



Challenges: What Will the Market Bear? 

source: PIN 
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Options for reducing PEVcost: 
ÅReduce battery cost per capacity 

ÅReduce All Electric Range 

ÅExpand the Usable SOC  

Current Cost = even 10 MI AER is too expensive 

   - 70% of total cost is from the battery cells  
   - Cost must be reduced ï not just cells, but the entire PEV system  

   - Must consider the most balanced all electric range 

Cost of PEV System 

Cell Cost for 10 mile AER 

Battery Package w/o Cells 

Plug-in additional 

Charger, Inlet,  Cable  

Battery Energy on board 

~50% useable energy 

in  

actual operation   

Challenges: Battery Costs 



Durability 

Cruising 

Range 

Compact w/ High 

Power Density 

High & Low 

Temperature 

Performance 

Low Cost 

Fuel Cell Hybrid Vehicle Issues 



Hydrogen Station Roll-out 

Three retail H2 stations completed in So Cal in 2011 

source:  Toyota Motor Sales USA inc. 
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More in 2011-12, plus Central Valley to S.F. by 2014 

source:  http://www.hydrogenhighway.ca.gov/. 



Cost Reduction for FCHV 

1/100 

Cost reduction of 1/100 is required via   

innovative design, materials, and production engineering. 

Reducing costs 
Innovative 
design, material, 
production 
engineering 

Model 

generation 

Mass Production 

Model 

generation 

Model 

generation 

Model 

generation 

Resolving 
technical issues 


