






SESSION I: Keynote Session

Untangling Politics, Business, and Public Interest
• Business, political, and societal goals for pursuing a 

transportation “hydrogen transition”?
• Short term opportunities and policy needs, and how do they 

relate to long term plans and goals?
• Roadmaps, strategies, and other organizing frameworks to use 

in thinking about this transition?
• How are international experiences relevant to U.S. H2 debates?

Chair: Dan Sperling, University of California, Davis
David Garman, Assistant Secretary, U.S. Dept of Energy
Larry Burns, Vice President, General Motors
Taiyou Kawai, General Manager, Fuel Cell System 

Development Center, Toyota Motor Corporation
Roy Wilson, Vice Chair, South Coast AQMD
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Three Essential Factors for Successful Three Essential Factors for Successful 
Dissemination of FCV Dissemination of FCV (Toyota)(Toyota)

1.Vehicle marketability
Resolve technical challenges, reduce 
costs, increase  vehicle attractiveness

TOYOTA  FINE-S

2. Preparation for hydrogen society
3. Social needs to de-fossil fuels













Collaboration Is Essential

• With most stringent stationary source controls 
in U.S.,  South Coast is in need of greater 
balance in emissions management of mobile 
sources and transportation-related emissions.

• Sources under federal jurisdiction need to 
achieve a fair share of emissions from air and 
sea ports and related shipping traffic,  trains,  
and planes.

• Huge port and rail expansion is an unparalleled 
opportunity to kickstart clean fuel infrastructure.





Preparation for Hydrogen Society (Toyota)Preparation for Hydrogen Society (Toyota)

• Codes and standards

• Energy-mix strategy

• Hydrogen production /
distribution / storage
technologies

• Hydrogen stations

• Human resource
development

• Understanding towards 
the hydrogen society

• Government

• Fuel industry

• Auto manufactures

• R&D organizations

• Universities
& Technical schools

• General public



• FC Technology is still underdeveloped
Many technical challenges remain and need to achieve 
technical breakthroughs 

• In order to improve the technical level of FCV as the
existing ICEs and ICEs/HVs, 

At the level of basic research, formulation of 
international cooperation and framework for exchanging 
research outcomes are necessary.

Competition among automotive manufacturers helps 
stimulate activities in the phase of production and
commercialization.

Need for International Cooperation Need for International Cooperation 
(Toyota)(Toyota)







Forecast of FCV Market Introduction (Toyota)Forecast of FCV Market Introduction (Toyota)

Stage of cost and product competition
Infrastructure preparation is necessary

Stage of technological 
competition

’20 - 30’10’05’01

Fleet test  / Limited introduction 

Demonstration

Widespread 
introduction 





TOYOTA'sTOYOTA's Concept for Ultimate ECO CarConcept for Ultimate ECO Car
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Fuel Cell Vehicle with Hybrid TechnologyFuel Cell Vehicle with Hybrid Technology
PriusPrius TOYOTATOYOTA--FCHVFCHV

Toyota Fuel Cell Hybrid VehicleToyota Fuel Cell Hybrid VehicleICE Hybrid Vehicle (Prius)ICE Hybrid Vehicle (Prius)
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TOYOTA Fuel Cell TechnologyTOYOTA Fuel Cell Technology

FCHVFCHV--33

Fuel: Hydrogen(Metal hydride)
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Hydrogen Infrastructure

AQMD Strategy
• Co-deployment of both vehicles and fueling 

in controlled fleet demonstrations
• Allows fleet operators (end-users) and 

manufacturers to gain/share experience for 
product evolution

• Opportunities for outreach, education, and 
public acquaintance

• Partner with DOE and other agencies



Hydrogen Infrastructure
FREEWAYS

… and now Governor 
Schwarzenegger’s 
“Hydrogen Highway”!!



Japan Hydrogen & Fuel Cell Demonstration Japan Hydrogen & Fuel Cell Demonstration 
Project (JHFC)Project (JHFC)

Senjyu Hydrogen Stn. 
(LPG reforming)

Ariake Hydrogen Stn. 
(Liquefied hydrogen)

Kawasaki Hydrogen Stn. 
(Methanol reforming)

Yokohama / Asahi H2 Stn.
(Naphtha reforming)

Yokohama/ Daikok Hydrogen Stn.
(Desulfurized gasoline reforming)

Tokyo
Yokohama

Area
• JHFC Opening

(March 12 / ’03)
• Completion of 6 stations

(August / ’03)
• 5 OEMs each run 1 or 
2 FCVs
• FC Bus is run by Toyota

(April / ’03-)























“Wishlist”

• More coordinated effort between 
federal, state, and local governments
−Regulations
−Training and education
−Placement of fuel cell vehicles
−Co-funding partners





Towards Diffusion of Fuel Cell Vehicles (ToyotaTowards Diffusion of Fuel Cell Vehicles (Toyota))

Hydrogen
-based 
society

Government
• Energy-mix Strategy
• Codes and Standards

Auto Manufactures
• FC Technology
• Cost
• Vehicle attractiveness

General Public
• Understanding of a

• Awareness
hydrogen society

Fuel Industry
• H2 production, 
distribution and 
storage technology

• Hydrogen
Infrastructures

Universities 
Technical Schools
• Human Resource

• H2 storage technology
• Basic research

Development 

R&D 
Organizations

•R&D on FC
•H2 production,  
distribution and 
storage technology
(incl CO2 sequestration)
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