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World Energy-related CO2 Emissions

by Sector In the Reference Scenario
(26 Billion Ton-CO2)
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Kaya ldentity

CO, = CO,/E x E/GDP x GDP/P x P

CO2: Total carbon dioxide emission
E: Energy, P: Population

CO,: Back casting target (-50% by 2050)
GDP/P, P: To be projected (fundamental human rights)

CO,/E, E/GDP: To be challenged

(innovation, evolution, and deployment of technologies)
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Growing World Population and
Owned Vehicles

Population Billion Owned Vehicles Billion
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Economic Growth and Mobility Demand

Passenger Travel and GDP by Region: 1950-1997
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Projected CO2 Emission from Transport
with Combined Technology

Gigatonnes CO,-Equivalent GHGs
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Specific fuel efficiency

Fuel Efficiency and Mass Trend
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Example:Japan Fuel efficiency standard(Front Runner
Approach)

Importance of Benchmarking
Boftom Up >>Top Down

-Improvement of engine efficiency
e.g. Direct-injection engine, Reduction of friction loss, etc.

e.g. Multiple AT (5AT, 6AT)
-Dissemination of hybrid system

-Improvement of driving-train

—]

[arget year

Fuel-Economy ——— - _:.:G-Target\J

(km/l) Front- I Prospective
runner technology
Base year improvement

Weight (kg) Source: Japan MLIT



Example:Japan Fuel efficiency standard

Status of Front Runner Approach
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Advantages of Plug-in Hybrid Car
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Social advantages: Well to Wheel CO2 reduction is possible.

When driving for 25km (13km by electricity

Toyota estimate

Combining with biofuel will further increase the effect.
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“Parallel Approach”
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