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Fluctuation in oil prices * *

Global meltdown and financial crisis
Legislation on emission reduction *
In-Car Green Technologies * Shift in vehicle segment

Shift in vehicle production
* Alternate Propulsion Systems *

* Low Cost Vehicle Technologies

* Green Telematics

Congestion Charging and CO2
* based taxation
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Growing demand for Oil is expected to be compensate  d by supply from OPEC region

OPEC: Organization of Petroleum Exporting Countries: Algeria, Angola, Ecuador, Indonesia, Iran, Iraq, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia,
the United Arab Emirates, Venezuela
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U.S oil production peak : Combated by
importing oil from other nations

Supply
Gap
increases

Oil Demand

Global production peak:
between 2010 — 2016

Expected
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Most regions of the world are either at or past the
MidEast (and FSU and Africa) have produced <50% of t

FSU
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AsiaPacific
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mid-point of depletion:
heir known resource

Ultimately, the construction of a
car will consume an amount of
fossil fuels equivalent to twice
the car’s final weight.
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IMPLICATIONS:
Altomobiles o Transportation

80 -

he construction of an average 60 -

car consumes the energy 4o |
equivalent of approximately 20

barrels (840 gallons) of oil. =

0 it

2001 2005 Current WTI@ WTI @
1 Fuel M Other $150 o
Every one dollar increase in fuel costs
leads directly to 1% increase in transport

costs
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Oil Price ($/Barrel)

» Hybrid, Fuel Cell Vehicles productions will increase . .

. . High Oil Price
* Decrease in Vehicle Sales Scenario
« Shift from Private to Public Modes of Transport
* VMs to offer more fuel efficient vehicles with the trend
towards Smaller vehicles

» Biodiesel made from Corn would serve as an
alternative to crude oil

» Hybrid and Fuel Cell vehicles would compete with
Petrol and Diesel engine vehicles.

* End users to prefer car pooling and car sharing to
reduce their economic burden.

Reference Oil Price
~ Scenario

ﬂ

A\ Low Qil Price
4~ Scenario

\A

Current & past oil « Demand vs Supply gap of oil to widen; increase the
price trend competitiveness of alternative fuels
» Natural Gas vehicles to become a feasible alternative
» Downsizing, turbo charging and direct fuel injection
likely to be preferred over alternative propulsion
vehicles

Years
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Rest of the World

LPG: ~ 290,000 kits?
CNG:~ 75,000 kits

Latin America

LPG: O kits —

CNG:~ 450,000 kits

EU Russia
LPG:~ 645,000 kits LPG:~ 345,000 kits
CNG:~ 95,000 kits CNG:~ 5,000 kits
— ¢

Global Split of LPG & CNG Sales, 2006

O Asia

O South East Asia
O Iran

O Australia

B Turkey

| M Russia

OEU

O Latin America

W Rest of World
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Turkey Austtralia
LPG:~ 265,000 kits LPG:~ 75,000kits
CNG: 0 kits CNG: 0 kits

Iran Asia
LPG: O kits LPG: ~ 1,100 kits

CNG:~ 150,000 kits CNG: ~ 25,000kits

South East Asia
LPG: ~ 300,000 kits
CNG:~ 435,000 kits
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+ Conservative Scenario:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

—— Conservative —#— Frost&Sullivan —&— Optimistic

North America, Japan and Europe likely to be the major

adopters of hybrid technology in the coming years. g |

Micro Hybrids dominant in Europe mainly driven by OEMs
such as BMW, PSA Group, Daimler Benz, Renault.
Japan and NA are likely to have higher volumes of full

Millions

hybrid vehicles with estimated volumes of 400,000 and 4

850,000 respectively.

Toyota is likely to drive full hybrid vehicle technology 2

while Honda to continue its dominance in mild hybrid
vehicle technology. 0
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Optimistic Scenario: Volume OEMs such as PSA Group,
Renault, GM, Ford, VW standardise Micro Hybrids across
the segment line up of basic, small, low medium and upper
medium segments along with Premium OEMs (BMW,
Daimler Benz, Audi) for micro hybrids. European OEMs
introducing mild and full hybrid vehicles.

e F&S Scenario: Premium OEMs standardise across their

entire line-up while volume OEMs such as VW, Ford, GM
introduce hybrids across selected models for micro hybrids.
Honda Insight being introduced with Toyota introducing new
model line up for full hybrid vehicles.

Premium and Volume OEMs to
introduce micro hybrids across selected model line-ups and
vehicle segments.
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E Micro ® Mild & Full & Plug-in
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An ECM could be any B Outer rotor type In-wheel motor

[Under developmant]

combination of:
F -l molor mor

e Brahi ot/ in-wheal motor skaer
*Wheel :
*Brake
«Steering
eSuspension
*Electric Motor
*Cooling System
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Ethanol - Sugarcane

[Brazil]

Source : Booz & Company
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Ethanol - Corn [USA]

$173

Biodiesel - Rapeseed
[Europe]
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2nd Generation Biofuels

*Biohydrogen — Hydrogen produced from Biomass feedstock can be
used in Fuel Cells.

*Bio-DME — Uses Syngas for production, can be produced from
Biomethanol. Bio-DME can be used CI engines.

*HTU Diesel — High temperature upgrading Diesel can be mixed with
fossil Diesel in any percentage.

eFischer-Tropsch Diesel — uses F-T GTL technology; can be mixed with
fossil Diesel in any percentage.

*Wood Diesel — uses wood chips; charcoal byproduct is cintroduced
back into the soil as a fertiliser. Dubbed ‘carbon negative’ as it is added
back to the soil.

3rd Generation Biofuels

+Algae fuel — High yield-high cost feedstocks in comparison to 2"
Generation Biofuels; no impact on freshwater resources; costs about
$10 / kg — active research to reduce operating costs;
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300 - ~ € 270 / toe - The ‘additional’ cost of
producing Biofuels — over and above
cost of producing conventional fuel

/ '()5

~€ 10 - 130/ toe — Security of Supply —
~ Benefit or savings in terms ofan
enhanced security of Biofuels supply in
comparison to the security by other means

At 200 -

Euros/ TOE

~ € 40 / toe — Employment benefit
— extra wage earned by the new
employee over his previous
| - employment '

~ € 30 - 60 / toe — Environmental benefit
. - quantification of lifecycle GHG emission
' # ., ; values driven by price of Carbon

100 +

Source : 2008 JRC paper ‘Biofuels in the European Context — Facts and Uncertainties’
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Recycling

Pollution
e Air (Incl. CO2), Noise, Water

Depletion of Natural Resources
and Alternative Fuels

Fuel Efficiency
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Total European Response

Particulate Matter
(PM)
15%

Carbon Dioxide
(CO2)
36%

Hydrocarbons (HC)
11%

Oxides of Nitrogen
(NOx)
10%

Carbon Monoxide
(CO)
28%

Base: 2008 n=2,648, Fr n=607, Ger n=609, Ita n=317, Spa n=300, Swe n=211, UK n=604
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Country-wise Breakdown
0CO2 OCO ONOx OHC OPM
41% 26% 9% | 12% | 12%
39% 23% 9% | 10% 19%
|
14% 28% 7% 11f1 41%
|
43% 31% 12% | 6%]|5%
46% 13% 18% 12% | 10%
| |
36% [ 38% sh 14% B
| | [ |
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Improving my driving style due to a
feedback / suggestion system - save fuel

Checking tyre pressure - better tyre
pressure improved fuel consumption

Low acceleration - less acceleration
means less fuel used

Using emission filters on your vehicle - to
lower CO2 or other gasses

Controlling and minimising the use of in
car features such as air conditioning and

Using low resistance tyres - less
resistance means less fuel used

Small down sized engines - smaller
engines that have turbo or other techs

Gear shift digital meter or 'Gear Shift
Indicator' - this shows on a screen when

Optimised driving with the help of real
time route guidance (navigation) system -

Others

56%
55%
52%
51%
47%

34%

33%
31%
31%

6%




Q12 How much do you think the following ‘green tax’ initiatives for cars will benefit the environment?

O No benefit at all O No benefit O Undecided O Benefit O Very beneficial
Tax incentives for purchasing Hybrid Vehicles 5%| 6% 21% 44% 24%
Tax incentives for having "green" technologies yvhlc hare implemented in 6%| 8% 26% 43% 18%
the car well before government regulations require them.
CO2 vehicle emission bas_ed taxation poll_cy- youar e taxed more or less 9% | 11% 29% 38% 14%
depending on your vehicles emissions
Pay as you drive insurance schemes 16% 20% 33% 25% 7%
Road pricing schemes - you are charged based on dis  tance travelled 22% 24% 30% 18% 6%

Fuel surcharges - additional fuel surcharges 28% 26% 28% 13% |5%
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O Disagree O Undecided

O Agree

I am much more willing to consider a vehicle that runs on electricity or
alternative fuels now than | was in the past

| use less petrol or diesel now than | previously did and | drive with the
environment in mind

Iwould be very interested in purchasing a car that is made of recyclable parts

I like having good performance from my car so would prefer buy extra
technologies that help save fuel but | want to have high performance

14%

64%

18%

58%

11%

58%

23%

50%

| feel my vehicles impact on the environmental sustainability is not an issue
there are far more important environmental considerations to worry about

39%

36%

I am willing to pay for and take driving lessons to teach me how to drive more
eco friendly

I do not understand what a 'carbon footprint' really is

45%

26%

56%

22%

I am not concerned that the impact of using bio-fuels will mean there is less

land to grow food and other resources

54%

18%

My government is doing more than they need to in order to help the
environment

63%

14%

Base: 2008 n=2,648 Level of significance: 99% (righ

t-tail: 0.5%)
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Non-OPEC . Non-OPEC
Sl Biofuels Supply
56% Volume 70% Biofuels
44% Volume

30%
Source : Booz & Company
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