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The Major Impacts to Automotive Industry

Market/Business Technology
- Globalization - Drive-by-Wire
- Over Capacity - Hybrid and

. Fierce Competition alternative energy
. CO_Orper_tition - Platform Sharing

- Virtual design

Customer - 22 Environment

. Much more demanding - Regulation and standards
: (safety, environmental -
(safety,_cor.nfort, onv price, ...) emission, ELV ,..)
- Customization / Build-to-Order

. . . - Energy and resources
- Changing buying behavior shortage

- Green manufacturing
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New Regulations — Euro V...... Euro VI......

The Euro VI levels are "aligned with US 2010 emission standards" and
will only affect new type approvals in April 2013. All models will be
affected in October 2014.
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European emission standards for passenger car
(Category M1*), g/km

Tier HC+NO_

Diesel
Euro 11 July 1992 272 (3.16) 0.97 (1.13) 0.14 (0.18)
Euro 2 January 1996 1.0 0.7 0.08

Euro 3 January 2000 0.64 g 0.56 0.05

Euro 4 January 2005 0.5 0.3 0.025
Euro & {future) September 2009 0.5 0.23 0.005
Euro & {future) September 2014 0.5 017 0.005

Petrol (Gasoline)
Euro 11 July 1992 272(3.16) |- - 0.97 (1.13) |-
Euro 2 January 1996 2.2 - - 0.5 -
Euro 3 January 2000 2.3 0.2 (015 |- -
Euro 4 January 2005 1.0 01 (008 |- -
Euro 5 {future) September 2009 1.0 0.1 (0.06 |- 0.005*
Euro 6 {future) September 2014 1.0 0.1 (0.06 |- 0.005*

* Before Euro 5, passenger vehicles = 2500 kg were type approved as light commercial vehicle M1 - |

= Applies only to vehicles with direct injection engines @ Hong Kong

T Values in brackets are conformity of production (COP) limits Productivity Council
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Properties of NOx:

e Gas

* Most nitrogen oxides are odorless
 NO2 combined with particulate, appears
reddish-brown (smog)

Health Impact of NOXx:

« Causes respiratory problems such as asthma =
K U , emphysema D U - and bronchitis - U
%

« Aggravates existing heart disease

e Damage to lung tissue
e Premature death

Hong Kong
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Automotive Industry Material Usage
Automotive Industry Share of Total U.S. Material Use, 2003

Steel
Aluminum
Iron

Plastic

Synthetic rubber
Lead

Natural rubber
Copper

Zinc

Automotive Industry Share of
Tons of Total
Material .S. Consumption

Zinc 210,000 20%
Copper 362,000 10%:
Matural rubber* 882,000 74,
Lead 1,143,293 0%

Synthetic
rubber*

Plastic 2,058,998 4%
Iron 2,480,000 27 %
Aluminum 2,880,500 33%

Steel 15,882,831 15%

* Rubber (natural and synthetic) data are for 2002,
Source: Ward's Comriunications, Ward's Mokor lYahicle Facks and Figures 2004,
p.536, and 2003 Edition, p. 57,

1,166,445 23%

US auto industry accounts
for al8% of total global
production (66M

0% 20% 40% 60%

vehicle/year)

80%

Productivity Council

Automotive industry share of total U.S. usage @ Hong Kong

Source: U.S. Department of Energy
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The Life Cycle Concept
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Raw Materials Disposal
(Energy, Renewable Resources, (Air Emissions, Liquid and
Nonrenewable Resources) Solid Wastes) @ Hong Kong
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Emission/Waste from Vehicle Production
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Vehicle Life Cycle Analysis
Other

End-of-Life Fluids 13%
2% 5%

Non-
Ferrous
Metals
9%

Plastics
9%
In-Use

83%, Total Vehicle

Mass

; 1532
Energy Consumption -
~ 1000 MU/Vehicle kg/vahicio

Source: John W. Sutherland/Automotive

©

/" Ferrous
Metals
64%
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Vehicle Life Cycle Analysis

End-of- _ Misc.
Life Packagmg 12%

804
11%
Boiler Ash
2%
Waste Oil
1%

Grinding
Sludge
1%
Toxic Air
Emissions~ Foundry
1% Sand

In-Use Ll si
43%

Total Manufacturing Waste
Solid Waste 860 kg/vehicle

Generation
2900 Kg/Vehicle Source: John W. Sutherland/Automotive
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Auto Industry — Evolving View of the Environment

End-of-Pipe Pollution
Treatment Prevention

* Reactive * Reduce * Proactive
* Reliance on abatements Reuse * Beyond compliance
* Driven by regulations < Recycle s Life cycle analysis
- Manufacture SO 14000
- Product use  Extended product
- Disposal responsibility
* No regard for resource » Full cost accounting
consumption » Benchmarking
* Limited corporate
accountability

How to conrol?

11 Source: Jerry Rogers, GM
|

Development

* Eco-efficiency
* Triple bottom line
- Economic
- Environment
- Social
* Good Corporate citiz#n
* Multifaceted corporate
accountability |

Sustainable i
|
|
|
|
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Eco-design: - support of the development of products with minimized environmental impact during
the whole life cycle

The “traditional” product life chain (such as production, distribution and use).

Introducing environmental concerns in this stream is called “Eco-design”

End-of life Management: - Demonstrate an eco-efficient way to close the material and component
loop.

Re-using and recycling products, components and materials (such as take back, re-use and
recycling)

Operation of this stream is called “End-of life Management”

Innovative Project/System Design:
Development of products which are fast to disassemble, enabling the re-use of components and
materials
Technical innovations to reduce the environmental impact of production and product:
avoidance of hazardous substances
reduced material weight
lower power consumption
Conversion of products into services (dematerialization)
Development of new core technologies such as solar power, grow-again materials, ...

New Production Technologies:

Investigation of specific application possibilities of materials, which have already been developed in
co-operation with the suppliers

Development of industrial, environmentally sound production processes

Development of processes that enable the use of industrial second raw materials in manufacturing

Hong Kong
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Trends in Vehicle Manufacturing

« Automakers (design/marketing) delegating

manufacturing responsibility to suppliers

- Reduced technical expertise?
- Environmental effects?

o Supply chain / information management

 U.S. — much attentions to worker health / safety;
compliance with emission regulations

e Japan — minimize manufacturing landfill and energy
usage; knowledgeable consumers

 Europe —“Green’” as a high priority

Hong Kong
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Trends in Vehicle Design

* Reduce vehicle weight — moving away from ferrous
alloys toward aluminum, plastics, magnesium,
composites etc.

 Engines and alternative fuel (largest impact on
energy and greenhouse gases)

- More efficient gasoline & diesel engines
- Electric vehicle

- Hybrid venhicle

- Fuel cell / hydrogen fueled vehicle

e “Smart” material selection

e Design for green manufacturing

« Design for End-of-Life Vehicle (ELV regulation’s
Impact on automakers, suppliers, dismantlers, etc.)

Hong Kong
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ELV (End-of-Life Vehicle)

ELV Directive (2000/53/EC) came into force on 21 October 2000. The
Directive will require EU Member States (including the UK) to:

1. Ensure that all ELVs are only treated by authorised dismantlers

2. Provide free take-back of all ELVs for new vehicles put on the market after 2002; from
2007 provide free take-back for all vehicles including those put on market before 2002

3. Restrict the use of heavy metals in vehicles from July 2003
4. Ensure that a minimum of 85% of vehicles are reused or recovered (including energy
recovery) and at least 80% must be reused or recycled from 2006, increasing to a

95% reused or recovered (including energy recovery) and 85% reused or recycled by
2015

Hong Kong
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Transformation of OEM and Supplier Relationship

" eg. engine supplier, eg. joint )
assembly

System

Suppliers [
(Tier 1) &

Tier 2
Suppliers

Tier 3

Suppliers

Sourcing Strategies

16
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- Qutsourcing value
iIncreased: 60-70% per car

- Number of supplier per
OEM reduced: less 30-70%

- Change from vender to
R&D partner

- Global partnership

- Multiple purchasing
strategies

- Networking and EDI
communication

- Supplier profit ratio (5-6%)
vs OME’s (2-3%)

Productivity Council
EREEENRER




EV / EV Charging Facilities

Since 1997, Automotive OEMs had started to build Hybrid vehicle in
order to minimize the fuel cost. It records successful selling in US and
Canada.

Total US Hybrid Sales by Month

[
10,441
18,238
22,625
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EV / EV Charging Facilities
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The price for petroleum had rise rapidly to more than 10 times
from 1998 to 2008. Even Hybrid is no longer a cheap solution for

drivers.

©
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EV/EV -Charging Facllities

- Automotive OEMs are looking for cheap solution to replace
‘ traditional vehicles using petrol / diesel.

Drivers are willing to use alternative vehicles if they are cheap to
run comparing to traditional vehicles.

Electric Vehicle I1s the answer from
most of the automotive OEMS.
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Background

HKSAR’s Budget Speech 2009-2010

EV is considered as the most promising solution for achieving zero
emission mobility

Government has already extended the exemption for EV from First
Registration Tax for a further 5 years.

Recharging facilities are crucial for the wider use of EV. HK
Government is exploring the ways of encouraging bus iness
sector, including property developers and private c ar park
operators, to set up such facilities.
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Background

HKSAR

First MOU signed with Mitsubishi in Feb this year

The second MOU is signed on 24 April 09 with Nissan on
introducing EV in the city.
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Saturn Vue 52010) .

Background

Plug in Hybrid Vehicles:

22

Toyota Prius (2010)
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Background

Electric Vehicles:

Fiat 500 (2010)

Nissan Cube EV-02 (2012)

Mitsubishi i-MiEV (2010)

Hong Kong
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Background

Comparison of conventional vehicle with PHEV/EV
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Charging Infrastructures

©
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Charging Infrastructures

©
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Charging Infrastructures

©
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Charging Infrastructures

©
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Power sub-stations
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Power Station
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Power Signals

Household -+

Integrated
Charging
Kiosk

> Active Filter

/ 3 phase
220V plug 400V SAE
."/ universal plug
,./. I —————————————————————————————
E Management $ysten
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An Innovation of the “Greenest Vehicle” ?
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