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.inition of fuel economy AT ZHF M E M i “5

Fuel economy
units in the world

B L/ 100 km

'l mpg and L/100 km
mpg

B km/L
B /100 km and km/L

B GFEl Fuel economy definition: GFEIAJH &5 E X
Energy per distance travelled — Lge/100km
BA{v AT R BIRE#%-Ige/100km

CO, emission per distance travelled — gCO,/km

ﬁﬁﬁ%’iﬂﬁ]%COzﬂFf&— gCO,/km © oeco/tea 2012




Methodology 5%

New vehicle registration data from Polk:

FraE ARk H T Polk
Vehicle sales data by brand, model, powertrain, fuel, power |34 45644
P, femi. B BB RS AR ThEgk
Vehicle segment/class data are missing it/ DAL 425025 / 59 20504
Empty weight data partly missing it /3340 #3545 Jii B AR
CO,/FE data partly missing &t/ CO, /T AR

Manual input of missing data based on model/sales

sampling HRYEALHY /FHERE i N AP sE B L0

Satisfactory market coverage when CO,/FE data coverage >75% of total
sales

CO,/IMFEEHE 55 SR & T 75% LA Eo N s i s
Comparison and convergence with official national
CO,/fuel economy data when available (e.g. from EEA,

F p A \ © OECD/IEA 2012



Typical vehicle

IEA segment

Simplified
segmentation

Smart fortwo
Fiat 500

A

Opel Corsa
Renault Clio

B

Small

Toyota Corolla
VW Golf

Medium

Honda Accord
Mercedes C Class

BMW 7 series
Ford Fusion (US model)

E

Porsche Carrera
Bentley Arnage

F

Large

Wuling Zhiguang
Maruti / Suzuki Wagon R

Micro truck

Small

Renault Kangoo
Renault Modus

Compact truck

Toyota Rav4d
Suzuki Gran Vitara

Medium Truck

Medium

Audi Q7
Chevrolet Silverado

Large Truck

Large

Vehicle size classification #3125 R~} 42

GFEI analysis focuses on passenger light
duty vehicles, light commercial vehicles
are excluded for most of the countries

GFEIF AT E R XA e H 4, K
o [ E AL B R R R
In Australia, Canada and US light
commercial vehicles are included within
passenger cars as this category
comprises the large pick-up segment
which are mostly used for passenger
transport
TR A8 kR E T
T LS R R B F R R, FirA
R Ny ia U e FH 2
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Test cycle fuel economy A5 EE MR T

Currently, the following test cycles to measure new
vehicle fuel economy are used 457, F Ttk £ 5
) LA LA R LR

Europe: New European Driving Cycle (NEDC) — also used in
China, Australia FXil: NEDC, 3 FH7E P E AR

Japan: JCO8 H Z<: JCO08

US: FTP 75 — also used in Canada, Korea 3£ [E|: FIP 75- 4]

N RS
Within the GFEI analysis the different tested fuel
economy values are not harmonized EGFEIN#TFEH, A
5] T It A &5 e IR A S M s —
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France
Indonesia
Chile
Egypt
Ukraine
Brazil
Canada
Australia
World
EU 27
OECD

A entina

Non-OECD

South Africa
South Korea

United Kingdom

m Significant fuel economy improvement can be observed if policies are in place
MEABORH &, ATt e E RS
W Size shift vs. technology evolution moderates Non-OECD improvement
FOT R AR HHEOR R A, 8&Z 7 AEOECD B ¢ YA & B e T = e B2
B Growth of markets with worse fuel economy affects global fuel economy trend

AR S Y KM 250 T, R I BRI 22 5 2
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argets and reality Hiz5#1

2005 | 2008 | 2011 | 2030
average fuel economy (Lge/100km) 8.1 7.6 7.0
OECD
average
. -2.2% -2.7%
annual improvement rate (% per year)
-2.4%
average fuel economy (Lge/100km) 7.5 7.6 7.5
Non-OECD
average
. 0.4% -0.6%
annual improvement rate (% per year)
-0.1%
average fuel economy (Lge/100km) 8.0 7.6 7.2
Global
average
. -1.7% -1.8%
annual improvement rate (% per year)
-1.8%
average fuel economy (Lge/100km) 8.0 4.0
GFEI 2050: Improve global FE by 50%
target required annual - e o = =
improvement rate 2005 base vear 2.7% 2050: éEE‘IU:’@WEH é’é{% F%TIE'% 507

© OECD/IEA 2012



volution H3I%,
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Vehicle segemetation

large truck

F
Large -
ME

| mD
) [ = Medium truck
Medium
| mC

[ m Small truck
Small4 mB

A

—

2011

B OECD shows a trend towards smaller cars

OECDZ=4) R ~1 A Jdi/ M

® In Non-OECD regions SUVs/trucks/vans are getting more popular

FEAROEDCHI[X , SUV/ R /iU E 4R ok sz i

W Globally, vehicle segmentation seems to converge

FEARER, )70 B

International
Energy Agency

© OECD/IEA 2012



y by segment

. Energy Agency
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M Large vehicles showed significant fuel economy improvement in all regions
P A i X B9 R ZE B S A B A 2 BT =
® Small vehicles improved fuel economy only marginally

IR S AT E RS2 S - LA
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ket by displacement/power
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Energy Agency
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100% 100%
90% 90%
80% 80%
70% m— >3200 70%
I 2801-3200 = >200
60% 60% -
I 2401-2800 I 151-200
50% = 2001-2400 | 50% - b 101-150
40% e 1601-2000 | 400, " 71-100
1201-1600 51-70
30% 30% - \
801-1200 J <50
20% <800 20% 0O ! O\\ --O-- unknown
\‘ Q o ‘\‘ “n N\
10% 1 Q \ O-- unknown 0% | ‘ O\
\‘\ | O\ | O\O \O--
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OECD ‘ Non-OECD ‘ World ‘ OECD ‘ Non-OECD ‘ World

M Cars with medium sized engines, both with respect to displacement and power, saw
increasing market shares in OECD and Non-OECD regions fEOECDAIIFOECD#[X, H

AT HEEMIR) WENTY S ARSI
W Non-OECD cars have significantly smaller and less powerful engines
JFOECDHEZ AR Z /MR [IRTIFRIRE
Note: global results for 2005 and 2008 are heavily affected by lack of data in Non-OECD
T HTIEOECDHEZKER/DEWE, BRI | 2005H120084F 1) 4 BRITAl 45 51
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OECD market dynamics OECD i %504

Big Markets

o Average emissions Emission
Bi; I'*:"::rllv;:E!; (gCO2/km) reduction rate | Sales evolution
growing 2010 2011 2010- 2011 2010- 2011

France 130.5 127.7 -2.1% -2.1%

Italy 132.7 129.5 -2.4% -11.6%

EU 27 140.3 135.7 -3.3% -

Japan 140.5 134.4 -4.3%

Turkey 145.2 139.3 -4.1% 16.4%

UK 144.2 138.1 -4.2% -4.4%

Germany 151.2 145.6 -3.7% 8.8%

Chile 163.7 160.8 -1.8% 22.4%

South Korea 171.3 171.5 0.1% 0.6%

Mexico 186.2 180.8 -2.9%

Canada 190.5 189.6 -0.4%

USA 194.7 192.8 -0.9%

Australia 207.9 204.2 -1.8% -2.6%
T~

OECD 1651 | 1643 [ o05% ) 1.8%
NS—

Big markets with good fuel economy
shrunk significantly 2010-2011

20102 20114F, S &5 Y = 2401
ST ™ B 4K

Big markets with worse fuel economy

grew significantly 2010-2011

2010 20114F, (WA &E50 1 i) T 2
MBI 4T KK

Although fuel economy improvement in

most single markets was remarkable,

the fuel economy improvement of the

aggregated OECD market slowed down

due to the internal market shift

BINKA I TR A A B
herm, OECDH BRI A TS
T W T A S5 B 2R P I %
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A complementary perspective from ICCT analysis...

ICCTHI Y M F — T SG S EHT T #-7

Comparison of key LDV efficiency technology market trend 2010-2012 in the US and China

EEG5HE201022012F M T ERA E MM LT ARG H LK
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Conclusions Z£1¢

Fuel economy improvement rate has accelerated in OECD markets and is almost
matching the GFEI target rate A& M THEZEAFZOECD T ik, JLF
5 GFELH PR 555 -
Fuel economy policy implentation (and GFEI actions) are fruitful
WA 85 I BOR Y SE (AN GFEIA T 3) Al AR 22 2R
Non-OECD markets do not show much progress mainly due to the growing
importance of larger classes IFOECD i &35 & A W35 By JH R A T K B 2217
Y AEREK
Fuel economy policies (and more GFEI actions) are needed, especially to limit vehicle
size shift 75 BRI ZA e HEBCH (LUK H ZIIGFELT3h), R RIREIHLEI P A
B HYFE A
As Non-OECD markets become more and more important, global fuel economy
development increasingly depends on succesful policy implementation in these
regions 5 TJEOECD T AR {5 MR MU B, BRI 251 Ik B9 A& e iR bk
AR T 72 TX 8 4l X By ) T o S i
Fuel econonomy policies pay back both at the consumer level and at the macro

— economic level PRI ZEFF I B TR XTIH 2 & 1 22 M & 55 7K -4 2 PrIal
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