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History of Japanese Low Emission Vehicle Policy
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Japan’s Low Emission Vehicle Policies

Japanese Low Emission Vehicle policy has evolved
through a series of flexible action plans and policy

Measures

» InJdu |y 2001, s apan launched “Prime Minister Koizumi’s Low
Emission Vehicle Development and Diffusion Action Plan {EAFHE
BIRE RT3 TS5 ,” which called for 10 million low emission
vehicles (JEZAEE) and 50,000 fuel cell vehicles on the road by the end

of 2010

» In 2004,; apan launched the “World’s Most Advanced Low
Emission Vehicle Society Action Plan tH SR iz i DIEAFEHEED
FEEEICEE9 HEEE,” and introduced more aggressive policy measures
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Japan’s Requirement for Low Emission Vehicles

» Need to lower greenhouse gas emissions through expanded use of low
emission vehicles. Few LEVs on the road in Japan prior to 2001.

» The 2001 Prime Minister’s Action Plan and the 2004 Low Carbon Society
Construction Plan called for 10 million low emission vehicles and 50,000
fuel cell vehicles on the road by the end of 2010.

Number of LEVs in Use prior to 2001 Number of Eco-Fueling stations prior to 2001
(thousand units) (Units)
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Japan’s Passenger Vehicle Emissions Standards:
Historical Trends (g/km)

m 2000 10.15 mode m 10.15 mode W Small-sized
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Japan’s Heavy-Duty Vehicle Exhaust Emissions
Standards: Work in Progress

Heavy—duty Diesel Vehicles

0.3
Particulate
Matter **
Long-term regulations
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015 New short-term
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Fuel Efficiency Standards: Historical Trend, a 44%

Km/I

1 km/l = 2.35 mpg (US)
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Vehicle Certification Keyed to Fuel
Efficiency and Vehicle Emissions

@ CERTIFICATION FOR VEHICLES
WITH ADVANCED FUEL EFFICIENCY

@ CERTIFICATION FOR VEHICLES
WITH LOW EMISSIONS

For Gasoline and Diesel Vehicles = = %
. = Rating/Performance Level Vehicle Sticker
induding Trucks and Buses with GVW=2.5t 9/
S Emissions down by 10%
Rating/Performance Level Vehide Sticker from 2009 standards
Compliant +20% Performing at least 20% —¢
compared to better compared to 2015 gnnv@i y 3oL 3 Emissions down by 759%
standards fuel! efficiency standards from 2005 standards
Compliant +10% Parforming at least 10% 74
compared to better compared to 2015 gg-vdﬁu o Emissions down by 50%
standards fuel efficency standards from 2005 standards
Compliant with Compliant with 2015 fuel .
standards efficiency standards o nhﬁ'

Note: Fusl efiicency is SCOS test cycle-basad.

For Trucks and Buses with GVW>2.5t

Naote: Fusl cHficioncy is SC08 or JEOS test cyde-bazod

For Gasoline and LPG Vehicles
including Gasoline Trucks with GVW=2.5t

Naote: Fusl cfficioncy i= 10+ 15-maoda test cyde-hasod.

@ CERTIFICATION FOR TRUCKS AND BUSES
WITH LOW NOx & PM EMISSIONS

N - = Rating/Performance Level Vehicle Sticker
Rating/Performance Level Vehicdle Sticker
c 1i ith 2000 emissi e
Compliant +10% Performing at least 10% e i =
compared to better compared to 2015 g.-v&jﬁt
standards fuel efficiency standards
Compliant with 2005 emission standards
Compliant +5% Performing at least 5% = -
compared to better compared to 2015 unu-aﬁ
standards fuel efficiency standards
Compliantwith | Compiiant with 2015 fuel — tompRent yiih CestU
standards efficiency standards an-“-ﬁ‘
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Rating/Performance Level Vehide Sticker

Compliant +50% Performing at least S0%

compared to better compared to 2010

standards fuel efficiency standards

Compliant +38% Performing 3t least 38%

compared to better compared to 2010

standards fuel efficiency standards

Compliant +25% Performing at least 25% JAMA Data
compared to better compared to 2010

standards fuel efficiency standards




Tax Cuts, Subsidies, Loans, Government Procurement

» Measures were specific for the period between 2001 to March 2003

» Have remained the same for subsequent low emission vehicle programs,
with minor modifications

| Measures | Policy Target Specific Measures

Automobile tax  Electric vehicles, CNG vehicles, methanol vehicles 50% less tax
(all types)
All low emission, fuel efficient gasoline vehicles 50, 25, 13% less tax based on the
stickers (¥ Yok ¥k Fkk)
Diesel vehicles of more than 11 years old and 10% more tax
gasoline vehicles of more than 13 years old
Automobile Electric vehicles, methanol, CNG vehicles (all types), 2.7% less tax (out of 5% acquisition
acquisition tax hybrid buses and trucks tax)
Hybrid passenger vehicles 2.2% less tax
Low emission, fuel efficient gasoline vehicles 305 M tax deductable
Subsidies for CNG and hybrid buses Y5 of the difference with
businesses Diesel particle filter conventional counterparts
Various provisions
Corporate tax, Electric vehicle, CHG vehicle, and hybrid vehicles, 30% depreciation for the first year;
Property tax CGS gas stations, methanol stations 7% tax deductable, etc.
Low interest Electric vehicles, CNG vehicles, methanol, and About 4% interest for 5-10 years
loans hybrid vehicles

Government Cabinet Secretariat, Cabinet Office, Ministries, other Replacement of all Central
procurement government agencies, the Diet, the Court, and local Government vehicles with LEVS in
governments to acquire LEVs three years

RN Copyright 2013 by Noriko
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Outcome as of 2007-Marked increase in Low
Emission Gasoline Vehicles, but not for other LEVs

» Goal of 10 million LEVs met in 2004; total in 2007 was

16.5 million

» Low emission gasoline vehicles increased from about
600,000 to 16 million 2000 to 2007

» Non-gasoline low emission vehicles increased from 60,000

to 470,000

[l Low emission gasoline vehicles

Gasoline LEVs:
28-fold increase

14032865

11916351
9466721
6962491
4472323
2081379
569170
—

2000 2001 2002 2003 2004 2005 2006 2007

16018282

m All LEVs except for gasoline LEVs

465998
Non-Gasoline LEVs:
8-fold increase

287260
224235
156278 I I
87358 107870 I
58269

2000 2001 2002 2003 2004 2005 2006 2007

377733
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Outcome As of 2007— Methanol Vehicles,
Electric Vehicles, and Fuel Cell Vehicles

Showed No Increase
» Methanol vehicles declined to near-zero. So did

methanol stations.
Electric Vehicles

m Methanol vehicles 6000
5000

4000
3000
2000
55 1000
17 17 0
200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
. - [ | I o |1+ | 22| 3| 4|5 |6 |7

2000 2001 2002 2003 2004 2005 2006 2007 |.E|ectric vehicles in use [3830(4725|5600|3019(3111{2929(2573|2447

Fuel Cell Vehicles Reasons were high vehicle
14 16 costs, insufficient vehicle
J \ I performance, and lack of
m ] 0 fuel infrastructure.

2004 2005 2006
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Outcome as of 2007-Modest Increase in CNG

Vehicles

» CNG vehicles increased 3.7-fold
» Hybrid vehicles increased 8-fold

» Hybrid growth became robust starting 2004; Increase due
to introduction of more technologically advanced and
efficient 2"d generation Prius model
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25000
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15000
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CNG Vehicles
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m CNG vehicles in use

7811 12012(16561(20638|24263

27605

31462

34203

Hybrid Vehicles

Yl

2000 2001 2002 2003 2004 2005 2006 2007
|-Hybrid 50566 | 74255 | 90876 | 132120196596 (256668 |342778|428771
|
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Outcome As of 2007 —-CO, Gas Emissions
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Outcome As of 2007 — CO, Gas

Emissions In Japan’s Entire
Economy
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Lessons Learned from 2007
Outcome

1. Japan realized that gasoline LEVs alone would not
sufficiently lower the entire Japanese greenhouse gas
emissions

2. Japan hence decided to implement Next Generation

Vehicles R t#4€ B i Eaction plans.

Change in Strategy

2001-2007 EAFH Low Emission, High Fuel
Efficiency Vehicle Strategy

2008-2030 Xt BEE Next Generation Vehicle Strategy

Copyright 2013 by Noriko
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Next Generation Vehicle Action Plans

» In 2008, Japan launched “The Low Carbon Society Construction Action
Plan Bk &£t &3 <Y{TEIEHE?”; called for 1 out of 2 new vehicles sold
in 2020 to be XX HEIE (Next Generation Vehicles).

» In 2010, Prime Minister’s Office announced “Next Generation Vehicle
2010 Rt B E)EEBK2010,” which calls for 20-50% of vehicles on

the road by 2020 to be 21t £ HEhE and 50-70% by 2030.

e 02 2030

Conventional vehicles 50-80% 30-50%
Next generation vehicles 20-50% 50-70%
Hybrid vehicles 20-30% 30-40%
Electric vehicles/Plug-in 15-20% 20-30%

hybrid vehicles
Fuel cell vehicles ~1% ~3%

Clean diesel vehicles ~5% 5-10%
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Next Generation Vehicles

Next Generation Vehicles Rt {{EENE would achieve
fuel efficiency and energy conservation and lower
CO, emissions all at once

E - o == i
™
’

INAFARHE

I)—oT4—EIVE
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Vehicle Certification Keyed to

inancial Incentives

Vehicle Type Reductions/Exemptions
& & " Certfication Aoquisition - -
equirerments Sticker(s) e onnages Tax
Passenger Cars and Small Trucks and Buses (GVW=2.5t)

Electric vehides Uinduding fuel cell vehicles), Exempt gt 3¢ tame of 12 vehick mspecion
Plug-in Hybrid vehidies, dean Diessl vehides (1), Natural Gas vehides & S0%: reduction 3t Znd Fepschon
Gasoline Complant +20% compared o 2015 fus sfioency standards, @ @ Exempt Sxergt 3t tame of 12 wehickE mepecion
vehicles wezh emissions down by 759% from 200S ssandads o S0%: recuction 3t Znd Fepacton
tincdluding
hybrid Complant +10% compared o 2015 fus sfioency standards, @ O N 75%: reducton
wehicles) vazh emissions down by 759 from 2005 standaeds o == reducton

Compliant with 2015 fued sefficency standards, with emissons sS0% S50%: reducton

doawn by 75% from 2005 standaxrds o @ @ reduction

Mid-Sized Trucks and Buses (2. 5t<GVW<3.51)

Electric vehides Onduding fuel cell wehicles), ExEnpt Dot 3t te oF 19 wehice Tepecton
Plug-in Hybrid vehides, I Gas vehides o 507 resiuction 3t Ind Tepacion
Diesel Compltant - 10% compared o 2015 fual efficency standards, T ExEnpt Sxerrt 3t tyme oF 13 vehice nspection
vehicles vt NOx and v emessions down by 1096 fom 2009 standards re— 507 reshuction 3t Ind Tepacion
Gnduding
hybrid CTompllant +59% compared 1o 2015 fust efficency standards, @ e 5% 75% reduction
wehicles) wath NOx and PVt emessions down by 109 from 2009 standards s reduction

Compitant - 10% compared to 2015 fud efficency standards, @ IS 75% reduction

and compiiant with 2005 emission standards reducbon

CTompltant with 2015 fuel efficency standards, wath NOx and Railant S50% S0% reduction

P emnissions down by 1096 from 2002 standards —— reduction

Compllant +59% compared o 2015 fust efficency standards, @ S0% S0% reduction

and compliant with 2008 emission standards reduction
Gasolines CTompitant - 10% compared to 2015 fud efficency standards, @ o Exernpt Sxerrpt 3t tye oF 13 wehice nspecton
vehicles vath emissions down by 759% from 2005 standards 507 reshucion 3t Ind Tepaciion
Gnduding
h Compllant +59% compared to 2015 fust efficency standards, @ @ IS 75% reduction
wvehicles) vath emissions down by 759% from Z005 standards reduction

Compitant - 10% compared to 2015 fud efficency standards, @ a 75% 75% reduction

vath emissions down by S09% from 2005 standards reducbon

CTompltant with 2015 fusl effidency standards, with emissions @ @ S0 S0% reduction

down by 759% from 2005 standads reduction

Compllant +59% compared to 2015 fu=t efficency standards, @ a S0% S0% reduction

vath emissions down by S09% from Z005 standards reduction

Copyright 2013 by Noriko
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Vehicle Certification Keyed to
Financial Incentives

Reductions/Exemptions

Vehicle Type

T
Reguirerments "es?.'::‘;:};?n  _ »w Tonnage Tax
Passenger Cars and Small Trucks and Buses (GVW =2
Electric Vehides (induding fuesl cell vehicles), / fame of 12 vehick mepecic
/2500 3t Fnd Fepachon

Plug-in Hybrid vehides, dean Diesel vehides (1), Natural Gas Vehides &

Gasoline Compitant +20% compared o 2015 fus sfficency standards,
wvehicles oo

Vel ] 11
Vehicles (electric Vehicles, fuel ce

] s agel vehicles,
brid, clean diese .
cl;Zs) ex;mpted from the automobile

t the
nual tonnage tax at Lo
d from an d 50% reduction il

Next Generation
vehicles, plug-n

natural gas vehi
isition tax an
1st vehicle inspection (3 years) an

] ] ears * e rediaction =4
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Outcome as of 2011 — Outstanding Results

» Rate of increase for Next Generation Vehicles greater
than for low emission gasoline vehicles

Next Generation Vehicles Low Emission Gasoline
(5-fold increase) Vehicles (40% increase)
2500
2000 25000
Thousand Thousand
Units 1500 units. 20000
1000 I 15000
500 10000
0 J l I 5000
2007 | 2008 | 2009 | 2010 | 2011
[ Next generation 0
vehicles 466 576 1027 1470 | 2098 2007 | 2008 | 2009 | 2010 | 2011
'Lowem\l:iiifga”“"e 16013 | 17650 | 19523 | 21052 | 22333
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Outcome As of 2011 — Electric Vehicles and
Hybrid Vehicles Substantially Increased

» Electric vehicles increased 11-fold, due to two new plug-in
electric vehicles, Mitsubishi iI-MIEV in 2009 and Nissan

Leaf in 2010

» Hybrid vehicles increased 5-fold, due to introduction of the

3rd generation Prius in 2009

Electric Vehicles
(11-fold increase)

25000

2007 | 2008 | 2009 | 2010

20000
15000
10000
5000 I
o | MW || .

2011

W Electric vehicles| 2447 | 2600 | 3821 |[10726|23771

@ Plug-in hybrid
vehicles

165 279

4132

Hybrid vehicles
(5-fold increase)

2500000

2000000

1500000

1000000
500000 I
. W

2007 | 2008 | 2009 | 2010 | 2011

W Hybrid vehicles|429274|536473|983831(14184002029009
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Status as of 2007— Non-

Gasoline LEVs Were 1%

of Total VVehicles In Use

m All LEVs except for gasoline LEVs

465998

377733

287260
224235
156278
107870
87358
58269 I I

2000 2001 2002 2003 2004 2005 2006 2007

All LEVs
except
gasoline
vehicles

Total conventional vehicle
In use = 75,717,871

All LEVs in use except
gasoline LEVs = 465,998

All
convention
al vehicles
in use
99%
Of the 1%:
Hydrogen CNG
vehicles, _— vehicles,
Methanol 34203
vehicles,
! Electric
Fuel cell vehicles,
vehicles, 2447

49
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m Conventional vehicles in use =

Outcome As of 2011 — TS ILEET o ehides i Uee

NGVs Are 3% of Total 2,098,434
Vehicles 1n Use

m All next generation vehicles in use

3%

Of the 3%:

Fuel cell Hydrogen CNG
vehicles, vehicles, vehicles,
50 41463

Plug-in
hybrid Electric
vehicles, vehicles,

413 23771

2007 2008 2009 2010 2011
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Outcome As of 2011 - CO, Emission in
Transport Sector Lowered

» Increase in LEVs contributed to decline in CO2 emissions.

» After peaking in 2001, CO2 emissions in Japan’s
transport sector steadily declined

» It registered 230 million tons in 2011—well below the 2010

emissions target for the fourth consecutive year
Million tons

320
310 Compliance with vehicle fuel efficiency targets, etc.
300 T ST M
200 easures " Through increased
ouf\"e'm. e — vehick fuel effidency:
280 \ nO Cozc Down 24.70-25.50 million tons
270 gz Through improved traffic flow
—— Down 32 31 million tons

260 265 264 266 265 267 \

258 £6d 262 260 759 Through other measures:
250 250 254 554 4 Down 1.85-2.35 milion tons
B Rl e s . e

238 240-243 Total reduction:
230 233 B e 55 Down 58.87-60.16
229 million tons

220
210 | =4
200

199091 92 93 94 95 96 97 98 99200001 02 03 04 05 06 07 08 09 10 11 2010
Fiscal year (Prefiminary Targeted
figure) Sources. Kyoto Protoco! Target Achievement Plan, et
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Challenges Ahead: Japan’s Overall CO,
Emissions Must Be Further Lowered

» Total GHG emissions in 2011 rose 1.307 billion tons in Japan’s overall
economy--3.6% above the 1990 level or 9.6% higher than the target.

» This is largely due to increased consumption of fossil fuels for power
generation following the 2011 earthquake and tsunami, which
outweighed a decline in GHG emissions from a decline in the
manufacturing sector

» To achieve the “6% below 1990” target, further reductions are needed

1,400
1350 % o Million tons
/ ' 1,334

e =~ Reduction of

1,281
1,261 \\ s (+36%\ Fo -
1,200 == B B v M 121 million

1,186 k'oto

1,300

1100 (60%) mechanisms tons
- (1.6%) needed
1000 | JAPAN’S GHG EMISSION VOLUMES
0L
1990 2005 2006 2007 2008 2009 2010 2011 Tangetedu r-‘E’T"EKy"‘r“
(Baseline) “rerrm 1000 (2008-2012)

Fiscal year Ministry of the Envi
) Copyrlght 201 E?Jbey I\]o% oc onment
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What i1s the Outlook for
the Japanese Next
Generation Vehicle

Strategy?
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Facilitating Factors — Future Vehicle Fuel
Efficiency

The past record suggests that the fuel efficiency standard will
likely continue to rise to 22.2 km/l (52.17 mpg) by 2020

(km/2)

; 19.9 :
20 | — b e A 10-155—FEE)

; : WNFREREERI(2
PR R N 7 A — X
; ; X 18.6 u P
18 | e - I L

2015 target

T ... hetal value

...................................................................................................................................

R YA T

125 : 2010 target

2 7o 3 2 SN A -t SE HN

=

19 o s s e

=

WOFRRAZEREI 144

10 i i 1995 2000 2005 3 2010 215 2020
1995 2000 2005 2010 2015

Note: All figures here are 10 - 15-mode test cycle. Source: Japan
Automobile Manufacturers Association
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Facilitating Factors — Cumulative
Continuous Technology Improvements

Continuous technology improvements would improve fuel

efficiency and reduce CO2 emissions

@ VEHICLE TECHNOLOGIES FOR INCREASED
FUEL EFFICIENCY

Reduction of friction loss:
— Reduction of piston &
piston ring friction loss
— Low-viscosity
lubricating oil

Improved
engine efficiency

Improvements in

thermal efficiency:

— Direct injection

— Vanable mechanisms
{variable cylinder activation,
VVTEL, eic)

Reduced
aerodynamic drag

— Improved body configuration

Reduced
wvehicle weight

— Expanded use of
Fghtweight materiails
— Improved body structure

Improved powertrain
performance

— Expansion of lock-up area
— Expanded number of

Reduced
rolling resistance

— Lowv rolling-resistance tires

transmission gears
— Continucusly variable
transmission

Other

— Electric power steering
— Idling prevention {stop-start)
— Hybridization

Copyright 2013 by Noriko
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Japan Ensured Robust and Stable R&D Budget

e [uel cell budget for FY2013 was plused-up in December 2012.
e Currently it is $397.7 million--double the previous year and largest in the world.

500

400

300

200

100

Hundred Million Yen
(Million $)

0

1995/1996|1997(1998|1999|2000(2001{2002|2003|2004|2005(2006|2007|2008(2009/2010(2011(2012{2013
W Japanese Fuel Cell Budget | 51 58 | 55 | 47 | 43 | 94 | 117 | 220|307 | 329|354 | 340|306 | 289 | 230 | 175 | 168 | 202 |397.7

Activitie FY2013 Budget
Line ltem  PEMFC R&D ElA G 7 FH AR &M E R{EHER MR (FY2010-2014) $31.9 million

SOFC R&DEIAFE(EM AR Bt S R AL ER MR F (FY2013-2017) $12.4 million

Hydrogen Utilization Technology Development/K ZF| i FLAF S $20 million

Fuel Cell Vehicle and Hydrogen Station Demonstration Projectiiigi/k R#E#E4  $7.5 million
VISHEMT - EEMEEEX
Construction of Center of Excellence Hydrogen Research Test Center /KT  $29.4 million
FIILF—HERRHABRE2—(HyTrec)

Subsidy Installation of Hydrogen Fueling Station’ K XHARERBESEERPE $46 million

Installation of Ene-FarmE 4 RMRKEMEABZES W REMENE (A supplement  $250.5 million
added in Dec 2012)

Total $397.7 million
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K aulltatlng_, y Factors — Increase in Proportion of NGV

A

H{C B EIE vs. Gasoline Vehicles

» Next generation vehicles would cut CO2 emission more
than gasoline vehicles

» Hybrid vehicles could cut CO2 emissions by 43%

s & ®

B
Oadl
SIS B T A T (V) A TH IR B LA

U PHY

JUDA

Srte.L
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Facilitating Factors — Policy Implementation Supported
by Entire Government
» Policies are supported by Japanese Diet, Prime Minister, and

government ministries; METI administers policies and
programs and many other ministries provide support

» Objective and critical evaluations of strategies, policies and
programs are enforced

Prime Minister
| |

Council for Science and Technology Policy

*Develop National-lepel Strategy
Coordination

.\Ilnl:}ll,\ of Ministry of Economy, Other Ministries
Education, Culture, Sports, R
3 Trade and Industry (METI)

Science and Technology

Budget
Universities am NE DO S 7. “’t)* Private Companies
T Rl&D Aﬂvnagaincn% l
_‘\_7[7 \_/ < 'z _ (Consortium)
——————————————————————— 2 -—-—-——_——-—__..\-_—-.————--———-—I
: Universities Industry Public Research Laboratories :
)
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Facilitating Factors - Prime Minister’s
Leadership Role

A 2012 statement from Prime Minister’s Office identifies
need for breakthroughs to achieve full scale fuel cell vehicle
commercialization (red font is original text)

» We need technology breakthroughs and hydrogen infrastructure to
succeed in full-scale fuel cell vehicle commercialization (diffusion)

» To break through the big wall of fuel cell development, it is
Indispensable that we deploy the entire national strength of the
government, academia, and industry and tackle R&D to attain
ground-breaking basic technology

» The next generation vehicles must cut cost of fuel cells to 1/100th of
today’s cost and achieve sufficient durability and hydrogen storage
technology by 2030

» In addition to technology development, Japan needs to define clear
hydrogen energy policy to moving to hydrogen energy

Copyright 2013 by Noriko
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Facilitating Factors —Industry and
Government Collaboration

m CO2 Emissions
m CO2 emission reduction gained by truck fuel efficiency improvement
m CO2 emission reduction gained by vehicle fuel efficiency improvement after 2010

m CO2 emission reduction gained by vehicle fuel efficiency improvement before 2009

2020 Government-supported Initiative -
Highest Case Scenerio

2020 Industry Initiative - Lowest Case
Scenario

2010 actual CO2 emission
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Outlook — Japan Likely Will Remain as
the Global Leader in the Green Vehicle

Race

ACEEE’s Green Book publishes the top 12 Greenest
Vehicles on the market annually
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Japan has been the global leader for the past decade.
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Thank you
and Good Luck!

Noriko Behling
behlingn@msn.com
www.norikobehling.com




