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Passangear-km par Capita

Passenger Travel and GDP by Region: 1950-1987!
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World . o : World Vehicle Environmental

(Billion) (Billion)
0] 20 40 60 (%)

2000 6.1 0.74 1.0

2050 8.9 324 4.4
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1. Automobile Trechnoelegy & EFuel

2. Infrastructure(Traffic  Control)

3. Technology Innovation

@-B-y=4~5




3-1 Improvements on existing tech.

3-2 Hybrid Technology

3-3 Fuel Cell

Source: adapted from Toyota 2004




Hybrid Technology

CNG Diesel DI © <Lean Burn EV
\VAVA

Alternative Diesel Gasoline Electric
Fuel Engine Engine Vehicle

Source: Adapted from Toyota 2004




Well to Wheel Thermal Efficiency.

Well to Tank | Tank to Wheel Well to Wheel (%)
e ® o 10 20 30 40
14%
G-Vehicle| 88 16 -
32%
G-HV 88 37 New Prius
New Prius
Hydrogen
FCV .
*
58 299
0
FCHV With HV confrol
FCHV

(Target) 70

*1 Natural gas base *2 Measurement from
the electric current

Il Japanese 10-15 Mode Toyota’s estimation
Source: Toyota 2004



Future -Gen : Texaco Gasification Process

Source: Toyota 2004



CO2 Seguestration







Effect of CO 2 Sequestration during
Manufacturing on WTW CO 2 Emission

4 3 6 $%&&#H

1-.
-2.

G-HV ) . Tank to Wheel
D-HV ) * B Wellto Tank

FCHV )

FCHV )

)
FCHY )

FCHV )




1. Automobile Technology & Fuel

Source: adapted from Toyota 2004




Long-term Renewable Energy Potential for

Electricity Generation
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CENTRO NACIONAL
DE REFERENCIA EM BIOMASSA

84 4 63

1980

50000 100000 150000 200000 250000 300000
Ethanol Cumulative Production (thousand m3)

—&— Ethanol prices in Brazil —#— Rotterdam regular gasoline price
- - - long-term trend (Rotterdam gasoline prices) — = long-term trend (Ethanol prices)

Source: Goldemberg et al, 2003



o

41‘»

CENBIO

v
CENTRO NACIONAL
J[DE REFERENCIA EM BIOMASSA

~#09
*



















4,((<=



3800

700
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Number of cars, amount of electricity equivalent required for neat electric
cars, amount of ethanol and amount of electricity necessary for hybrid fleet
(HF), number of ICV cars and number of electric cars in HF, and planted area

Neat Electric Fleet for sugar cane to power
|
\l A USA, 750 sugar cane straw used = 50%
26 A
! USA, 432.1 |
USA, 200
USA, 148.8
USA, 115.2
USA, 84.8
USA, 17.3
Brazil, 1.7
I
Number of cars Electricity eq. Use of ethanol Use electr. ICV Cars Elect. Cars Areasugarc.

(Millions)  used (TWh/yr) (BI) (TWh) (Millions) (Millions)

(Mha)
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750 Mha @ 20t/ha/yr
114 Mha @ 32t/halyr

v

1767 Mtoe (74 EJ/yr of primary energy, requiring 3, 600 Mt/yr of dry biomass
from sugar cane planted in 114 Mha for 100% transpo  rt, 0% power - 2008



84 Mha @ 38t/halyr

1580 Mtoe (66 EJ/yr of primary energy, requiring 3, 230 Mt/yr of dry biomass
from sugar cane planted in 84 Mha for 100% transpor t, 0% power - 2030
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