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Three ways to achieve CN in road 
transportation fuel

Can we wait?
Gasoline

Synthetic fuel (Liquid fuel alternative)?

Electirification

Hydrogen fuel cell?

2022 2030 2035

Biofuel (Liquid fuel alternative) 1st Generation 2nd Generation?



Bioethanol Feedstocks
1st Generation (technology and logistics available for decades)
• Starch: Corn, Wheat
• Sugar: Sugarcane, Sugarbeet

2nd Generation (technology, cost, logistics)
• Cellulose: Wood, Plant materials
• Waste: City wastes

Starch

Cellulose, etc.

Sugar Ethanol
Enzymes Yeast

Same as bourbon fermentation

Corn field
Existing logistics

Sugar Ethanol
Chemical degradation, Enzymes Yeast

Collection sites
Logistics?



World Corn Production
Billion MT



世界全体でのトウモロコシ生
産量は2000年代以降、順調
に増大 エタノール原料利用は10%

Corn – World Production and Use for 
Ethanol Production

World corn production (100 million MT) World use of corn (100 million MT)

Since the 2000’s, corn 
production has grown 
steadily

Only 10% is used for 
ethanol production

US Outside US Ethanol    Feed Industrial, Food   



トウモロコシ単収（単位面積当たりの収量）は増大
将来も農業技術の進歩により増大トレンド

米国産トウモロコシの単位面積当たり収量と栽培面積の推移（1926～現在）とその将来トレンド

トウモロコシ栽培面
積に顕著な増加は
ない

Yield per acre will 
steadily grow in the 
future as 
agricultural 
technology, 
machinery and 
seed technology 
advances.

Corn – Future Supply
Corn yield continues growing trend in 
the future by agricultural technology 
advancement

No significant 
increase on corn 
planting area

Yield

Planting area

Yield per acreage and planting area (1926 - ) of US corn and their future trend
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