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Energy Security Challenge in Asia Pacific
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Global Trends Driving Transportation System Changes

ERKRES FEC

ng Volumes,
tion and City

HI#E

g Mobility
cation

B IR R

r Demands for

y
B R A3 E T A

nergy Supplies
REVR{tSS

SR AT B R IR

Drivers
for
Change

5l KA




Go Further

Ford’s Global Technology Migration Plan
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Fundamental
Technologies in
Place

v Significant number of vehicles
with EcoBoostengines

v Diesel use as market demands

v'Battery management systems —
begin global migration

v’ Aero improvements

v'Dual clutch and 6 speed
automatic transmissions
replace 4 & 5 speeds

v'Increased unibody applications

¥'Introduction of additional small
vehicles

v Stop/Start systems (micro
hybrids) introduced

v'Add Hybrid applications

v'Flex Fuel Vehicles

v'CNG Prep Engines available
where selectmarkets demand

Fully Implement
Fundamental
Technologies;

Introduce Significant

Weight Savings

» EcoBoostengines available in
nearly all vehicles; engine
displacementreduction aligned
with vehicle weight savings

v Electric power steering - High
volume

v'Additional Aero improvements

v'Six speed automatic
transmissions - High volume

* Introduce substantial weight
reduction; 250 — 750 Ibs

v'Increased application of
Stop/Start

v'Increased use of Hybrid
Technologies

¥'Introduction of PHEV and BEV

¥'Vehicle and powertrain capability

to leverage available renewable
fuels

» Develop fuel cell stack
technology

Expand Weight
Savings, Hybrids and
Plug-ins

Intro 2"? Gen EcoBoostand
Advanced Tech Diesel

Efficient HVAC for Hybrid/Plug-
in/All-Electric vehicles

High volume 6+ speed automatic
transmissions

Continued weight reduction
actions via advanced materials

Volume expansion of Hybrid
and PHEV technologies

* Evolve All-Electric and Plug-in

vehicle ecosystem

Optimize engines/vehicles for
higher octane/alt fuels

Continue to develop/pilot fuel
cell vehicles
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LONG TERM [A&5

Leverage Hybrids
and Introduce
Alternative Energy
Sources

2rd Gen EcoBoost and Adv
Tech Diesel high volume

Continued efficiencies in
electrical architecture and
intelligent energy management

Lightweight materials models
proliferate to global platforms

Next gen Hybrid and Plug-in
technologies

Continued leverage of All -
Electric vehicles

Engines capable of operating
on fuels with increased
renewable hydrocarbons

Fuel cells implementation
timing aligned with fuels and
infrastructure availability

To Significantly Address Key Issues, Transportation Solutions Must Be

Implemented at Large-Scale and Thus Must Be Affordable and Cost-Effective
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Auto Industry
AT

* Advanced Technology Engines: EcoBoost
KSR K BNL: EcoBoost
— Produced over 2 million EcoBoost engines globally
EIEEL 26
— Produced in Chongging — available in 8 vehicles in China
[ P A A e Ak b, T PN AR B R 8RR R i SR A I £
*  Electrification: HEVs, PHEVs, BEVs B ZE40: VR &5 /1245, PHEVs, BEVs
«  Weight Reductions and Improved AerodynamicsZE 5 2 &40 v 1AL AL i XUEH.

wit
* Improved Combustion and Aftertreatment Systems 151 X% F' & SR IE AN f A 3

Automakers are Introducing a Range of Technologies to Improve Efficiency and

Reduce Exhaust Emissions
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Fuel Industry #RHAT L

Air quality is not improved solely on restricting
emissions standards — fuel quality plays a key
role in air quality improvements
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Reductions in NOx, HC, CO, CO2, etc. are
achieved through a harmonious relationship
between vehicle technologies and fuel quality
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CO, COZE/\JﬂFﬁQ Emission

Vehicle emission equipment without the Control
appropriate fuel quality can increase emissions
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Catalyst
Aftertreatment

Fuel Quality Improvements Are a Key Enabler for Future Emission Control Systems

and Can Result in Air Quality Benefits Across the Existing Car Parc
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Fuel Industry ZR7H 47 )k

renewable
fuels

Improved |

Vehicle Improved fuel
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Fuel Properties (e.g., octane ratings) Can Also Contribute by Enabling More
Efficient Engines
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Economic Electric Vehicle
Impact ! !
Technology 2 & Infrastructure
Improvements —3
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Fuel Consumption

: and Air Quality Status of
Welght Regulations Natlogal (anls
Reduction & B B RE A i B TR 1 e Ebﬁ!‘ﬂg
Safety Impact 25 B T MR SEELIE L
[REEREER &
W& 4R Revisit Previous

Assumptions

Other Regulatory Xt Z BT B A R E BT Al

Alignment
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Broad Set of Considerations for Setting Fuel Consumption and Air Quality

Regulations
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Global Fuel Economy / CO, Standards
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Direct comparison of
standards is not possible given
differences in:
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« Test Cycles MR FHEL

e Proceduresid I 1EFE P

* Fuels (Gasoline, Diesel)ix
B L ERRRL (VR /5% H)

« Vehicles (Cars, Trucks)iZs
W (2, R E)

Standards are Being Introduced Globally That Are Significantly Increasing Fuel

Efficiency, Reducing CO, Emissions and Converging by Mid-2025
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Comparison of FE / CO, Standards Average
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The Rate of Improvement for China Standards is Much More Aggressive than for

Comparable Standards in the US or EU
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US CAFE Credit Banking / Credit Transfer Provisions
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Credit Banking / Transfer Provisions Incorporated To Allow Flexibility For
Manufacturers To Manage Fleet Compliance
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Eco-Innovations i‘l‘lJ

-Plan to add new definitions of off
cycle technology to the current 4

i

= For new and innovative motor-
vehicle and engine-technologies

o

+ Not (fully) measurable in the NEDC
« Intrinsic to the transport function

Definition technologies - TPMS, high-efficiency - Effect can not (significant) be * Min. saving potential >1g/km
A/C, start-stop system, Gear-shifting measured with 2-cycle-test » Market penetration in all new
indicator. passenger cars in 2009 <3%
* Max. credits via Opt1: 6.2g/km * Max. credits: 7g/km (fleet)
(fleet)
TBD Opt1: Predefined list of technologies  Opt1: Comprehensive approach
Verification and assigned CO, savings (measurement)
Opt2: 2-cycle-test <-> 5-cycle-test Opt2: Simplified approach
Opt3: Alternative method (approved (calculation)
by EPA)
Off-cycle credits according to Application for eco-innovation
TBD predefined list are included in technology by manufacturer or supplier
manufacturer's annual GHG Approval by JRC/EU Commission
Application compliance report Publication of the accepted
technology

Homologation and CO, reduction entry
in COC paper

Eco-Innovations Are Important To Encourage Advanced Technologies That Improve

Fuel Consumption

“Eco-Innovations” TXISBA & & HH BT s Emim &bt e S Fh et soR
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Great Products, Strong Business, Better World
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