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Energy flow and overall net efficiency for various types of vehicles 
(Well to Wheel Efficiency) 

( Source: Takeishi, Kobayashi, Jidosha-kotsu, 1998, NISSAN ) 
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Energy demand with  
annual  economical   
growth  of 1.5% 

（Source: Clean Coal Science Handbook, 1996 CCUJ) 
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CO2 Sequeatration (US strategy)  
Technology Roadmap and Program Plan  (March, 2003) 

•! The Vision 21 Program : The President Clinton, 1999 
   (gasification, CO2 separation-recovery-sequestration, production of hydrogen alcohol, etc.) 
•! Climate Change, Hydrogen Initiative : 1.2 B$/5years, The President Bush, Jan. 28, 2003 
•! FutureGen Project : 1.0 B$/10years, DOE, Feb. 27, 2003 
   (prototype coal plant combined with CO2 recovery-sequestration and hydrogen (275MW)) 
•! International Carbon Sequestration Leadership Forum : signed, June 25, 2003 
   (14 countries : USA, China, Russia, Japan, India (main 5) and others) 

US’s Share of Fossil Fuel 
Reserves 
 

•! Coal   : 25 % 
•! Oil      :   3 % 
•! Natural Gas  :   3 % 
                (Russia  : 30 %) 

US’s Energy Consumption/head 
 

•! five times of world average 
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A Challenging European Hydrogen Vision 
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エネルギー革新技術の選定要件に基づき、エネルギー源毎に、供給側から
需要側に至る流れを俯瞰しつつ、効率の向上と低炭素化の両面から、ＣＯ２
大幅削減を可能とする「２１」技術を選定。 （　経済産業省「Cool Earth －エネルギー革新技術計画」平成２０年３月５日  よ 　  
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NOx and SOx emissions from fossil fuel fired power stations

Acid Rain
technology transfer
from Japan

CO2 Problems
only increase of eff.
is not  enough, and
new strategies are 
definitely necessary.

In Japan
1 GW P.C. Stations

Net eff. > 40 %
NOx < 100 ppm

U.S.A. Can. U.K. Fra. Ger. Ita. Jap.

NOx: 0.017, SOx: 0.070 (Isogo 
No.1) 
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The Essential Meaning of  
Ocean Sequestration of CO2 

Huge Capacity of Ocean 
for CO2 Sequestration  

(25 Gton-CO2/year) 
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