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Greenhouse Gas Emission in Japan

JAMA

The emission in FY2005 surpassed the 1990 reference by 6.8%,

Japan needs to curtail emission by 7.0% to achieve the 6% reduction committed to in the Protocol.
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CO2 Emission in FY2006 in JAPAN_ JAMA

Others
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Source : Ministry of the Environment



CO2 Emission Amount by Sector JAMA

Emission in FY2006

- illi Cutting target
500 - 482 million t Industry (factories, etc) (compared to 1990) gtafy
(compared to FY1990)
0 ¢ - zp— o> -
455mt TTTe-al_ 0
(-5.6%)
400 T Target:424~428
Million t
(—12.1%~ —11. 3%)
350 F
300 : .
Transport (vehicles, shipping, etc.) 254 mt .
-~ (+17.0%) Target:240~243 Million t
S250 | 217 mt - (#103%~+11.9%)
= | e N T %
S . o 233mt TT-- A
\2/200 s Other sectors (commercial/service/offices el ( fﬁn;;)
164mt T)arget: 208~210 Million t
———— (3426.5%~~+27.9%)
150 ’12M2%) ~~~~~~~ 2
Household Target:138~141 Million t
100 | (+8.5%~ +10.9%)
.__0_4_‘/0—H——0———0—H_¢/‘\0———0/"\76* t- ______________ .
50 68 mt Energy conversion sectors (Power plants, etc.) (+113%)  Target:66 Million t
(—2.3%)
0 L 1 L L L L L L L L 1 L 1 L 1 L 1 1 1 1 1

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

(Fiscal Year) (Tentative)
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Comprehensive Efforts |

Plan to Achieve Targets in the
Transport Department

Fuel efficient

Improvement .
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CO2 Emissions in Japan’s Transport Sector Continue to
Decrease I

After peaking in 2001, CO2 emissions generated in the transport sector have been on the decrease. This
is mainly attributable to 1) increased fuel efficiency by auto- technologies, 2) improved traffic flow by
infrastructure and signal control, etc., and 3) Eco-Driving and reduced Mileage of vehicles.
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Note: About 90% of CO2 emissions generated by Japan’s transport sector are caused by road transportation.

Source: Ministry of the Environment, JAMA 3
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Trend of Average Fuel Efficiency of
Gasoline-Powered Passenger Cars
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Fuel Efficiency Improvement I

Fuel efficiency improvement is the fruit of slow but steady engineering efforts.

JAMA member companies have aimed for the early achievement of 2010 fuel efficiency
standard by mobilizing human and financial resources intensively.

Technology for fuel efficiency improvement is the fruit of slow and but steady

engineering efforts. The efforts have been made not only for mode fuel efficiency
but for improving fuel efficiency for the actual driving.

Improvement in engine efficiency

Improvement in thermal efficiency
Direct injection

Variable mechanism

(variable cylinder, VVT, etc.)
Reduction of friction loss

Friction loss of piston and ring
Low friction engine ol
Constant speed accessory drive

Reduction of air resistance Weight reduction of vehicle

Body shape improvement Increasing adoption of

lightweight materials
Body structure improvement

Others Driving system improvement

Electric power steering  Expansion of lockup area Reduction of rolling resistance
Idllng StOp Increase of shift pOSitiUnS Low ro"ing resistance tire
Hybrid CVT

Source: JAMA



Green Taxation Plan I

The green taxation plan, coupled with the pursuit of top level fuel efficiency, has served
improvement .
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JAMA

Adoption Rates of Major Improvement Technologies
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Average Fuel Efficiency 2010 Targets for Gasoline Vehicles

2010 Target:  15.1km/0 * (153.8g-COz2/km)

Passenger : :
cars ; : ;
1990 Performance :  12.3km/0 (188.8g-CO2/km) RN U AL YR 1

S ECIN 2010 Target:  16.3km/@ * (124.4g-CO2/km)
Vehicles

(GVW=2.5) 1550 Performnce; 4-4km/ ‘ (161 .g-002 km) | Imprévement r:ate

13.2%

0 2 4 6 8 10 12 14 16 18
(km/t)

Calculated on the basis of weighted average values of fuel economy performance for

the respective vehicle weight categories, assuming the same respective shipment

volume ratios for 2010 as those recorded in 1995.

Source:METI, MLIT
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Gasoline Passenger Cars Fuel Efficiency
Distribution of Shipped in FY2004
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Average Fuel Efficiency 2015 Targets for Vehicles

Passenger 2015 Target: 16.8km/Q*

cars 2004 Performance : 13.6km/ 0 Impro'vemem-: rate 25.5%

Commercial 2015: Target: 15.2km/Q*

Vehicles 2004 Performance : 13.5km/ 0 | ImprO\-/ement‘rate 12.6%
(GVW=3.5t) : : : : : : : : :
Buses 2015 Target : 8.9km/Q*
(11passengers < * ; 5
& GVWE2.5t) 2004 Performance : 8.3km/t Improvement rate 7.2%

0 2 4 6 8 10 12 14 16 18 20
(km/2)

Calculated on the basis of weighted average values of fuel economy performance for

the respective vehicle weight categories, assuming the same respective shipment

volume ratios for 2015 as those recorded in 2004.

Source:METI, MLIT
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2. Fuel Efficiency Improvement Activities I JAMA

How to decide the top-runner fuel efficiency standard
(Example in a weight class )

Top Standard
level value

A Average

Standard value is
decided by two-step
approach.

- Irgprovement
| toard the top
. level

Teghnology
ImArovement
In tRe future

Sales Volume in Japanese Market

Target year for

standard value
I .
>

Fuel efficiency (km/L) 13

Present




Method of Measuring FY2015 Automobile Fuel Efficiency JAMA

10-15mode (FY2010 Fuel Efficiency Standards) <10-15mode>
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Method of Measuring Fuel Efficiency JAMA
New(FY2015) | Now(FY2010) | FE Impact
Driving mode
JCO8 mode | 10-15 mode |
Approximately
— 10%
Start Driving
Cold start ot start down
& Hot start S

Weight
Classification

Every 110 kg

Every 250 kg
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Three Main Features of 2015 Fuel Efficiency Standard jamn

Combining
gasoline and diesel
passenger cars into
the same category

(Fuel neutral)

Introducing credit
system

Clarifying the
criterion for the
judgment before
admonition

weeen 2010 Fuel Efficiency Standard '=====:

OSales of HEVs have given manufacturers
advantage to meet the PV standard.

OSales of diesel PV did not give advantage
because diesel and gasoline were separated
into different categories.

OStandard values had to be reached in all
category in order to meet the standard.
Therefore, over achievement in certain
category was not considered.

OGave disadvantage to manufacturers who
had very fuel efficient cars in certain
categories.

OWhen the standard was not met,
manufacturers had a high risk of receiving
admonition from the government.

====er 2015 Fuel Efficiency Standard ====a

OSales of either HEVs or diesel will give
manufacturers advantage to meet the
PV standard.

OWith the introduction of credit system,
over achievement in certain category
can be compensated for under
achieved categories.

OGives manufacturers various ways to
reach the standard.

OClarifying the criterion will reduce the risk of
receiving admonition from the government,
when the standard was not met.

16



Fuel Efficiency Improvement |

The 2015 fuel efficiency standard is very stringent.
JAMA makes efforts towards the achievement of this standard.

10-15 mode
km/2

Sales average mode fuel efficiency

Average Trend of Fuel Efficiency of Gasoline-Powered Passsnger Cars

20

JAMA

'18 ......

10

The fuel efficiency had rapidly improved

FQeI efficiency equivalent;to the 2015 standa

companies were intensively mobilizing
human and financial resources then.

... Despite holding the current upward trend
into the future, reaching 2015 fuel efficiency
- standard remains a difficult level.

rd

1995

2000 2005 2010

2015 Year 17
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Summary I

1. After peaking in 2001, CO2 emissions in Japan’s
transport sector have been steadily declining.
Therefore the 2010 target for the transport sector of
the Kyoto Protocol action plan is expected to be
achieved.

2. CO2 reduction is mainly attributable to integrated
approach, not only vehicle fuel efficiency, but also
Improved traffic flow , efficient utilization of vehicles
and other measures.

3. With combination of the green taxation system, in
2005, JAMA member manufacturers have achieved
the 2010 target five years in advance.

18
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Summary (Cont’'d) |

4. Under the 2015 standards, IW classification was
almost harminized with the ECE Regulation.

9. As for the standards according to the weight
classification, severe competition between the car
makers in the same segment occurs, and there is an
advantage that technology development progresses.

6. Fuel efficiency standards are decided by the Top
Runner Method, which is technical bottom up
approach based on technical proof. The standards
are achievable because they were not decided by
non-technical top-down approach.

19
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