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Bio Diesel

Making buses a better choice



Stagecoach UK Bus

*Operate 8500 buses ! A

1. LT
and coaches m" :
Cover 350 milhon
miles a year

*118 locations 21000
staff

660 million passenger
trips L,
40 million gallons fuel * A -




Too expensive S{Sfems w ot bé introduced
in a scale Qgt_ has an impact...

..S0, don't let the best be the enemy of the
good.
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Drivers for sustainable transport
Local energy security and the end of cheap oil..?
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Climate Change and CO, Air Quality & Congestion
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Are you part of the problem?

Or part of the solution? .-,

Oil use in OECD

Other sectors
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Step Change
Euro 6

Local emissions
By implementing stricter emission regulations

g/kWh
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Technology Blind

Hybridization




Who will feel the olil pressure?
And how to replace oil and reduce CO, simultaneously?

Oil use in OECD

Other sectors
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Transport sector to 96% dependent on ol




Biobus — October 2007

i “~=€ The BioBus B

I

\

T

?QVW




Bio Diesel

7500 vehicles
across UK

Waste derived
sustainable
biodiesel

Blend of UCOME
and TME

80-85% carbon
reduction RED

High value blends — s
(820) e




Bio Diesel

Purchase bio
blended from Argent
& Prax

‘Made from waste
and residues
EN14214

*Argent manufacture
153million litres yr




Bio Diesel

Last 12 months
purchased 43million
litres

We take approx 21% of
Argent production

[angprine
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Stageroam l . 7

Fleet emissions reduced
by 92000 tonnes



Most biofuels are
sustainable today

There are both good and bad
biofuels

But today the market is strongly
regulated by sustainability
standards

* EU regulation toughest

Most biofuels are therefore
sustainable today

But oil is also becoming more
and more unsustainable

* Tar sand, deep sea,
fracking...

Biofuel
production
pathway

Sugar beet
ethanol

Average GHG
emission saving

/
52%

Wheat ethanol, 47%
NG as process fu:|

Wheat ethanol, 69%

straw as fuel

Sugar cane
ethanol

RME (Bir
\A2

71%

38%
83%

73%

[From Annex V of the EU RED directive]




.....Is It sustainable

wmna  Cropland for biofuels in EU
30

25
M Proposed compulsory

0 fallow

Abandoned cropland in
Bulgaria & Romania

15

m Abandoned cropland in
EU-23

] |
NMeeded to meet Available
10 %c-objective




It has Its challenges
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....you need to work at It

Winter can be challenging
Annual bulk tank cleaning

Increased filtration and pump
maintenance

More stringent water separator
replacement

Engine manufacturers dont like it




...and if you do

Commercial sense

Carbon tax and CRT. EST certified
Greater levels of sustainability
Significant GHG reduction




Regulated and Unregulated
Emissions
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Challenges for cities
More people die from air pollution
than from traffic accidents




GREENHOUSE GAS EMISSIONS BY TRANSPORT MODE

Percentage of total

; Domestic
Cars Buses Railways aviation Other

58.3% 2.3% 1.9% 1.6% 35.9%
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...and in the future

Biomethane Ml Biojet
I Ethanol - cellulosic

B Biodiesel - advanced
Ethanol - cane

Biodiesel - conventinnal
Ethanol - conventional

2010 2015 2020 2025 2030 2035 2040 2045 2050

Global biofuel supply grows from 2.5 EJ today to 32 EJ in 2050

m Biofuels share in total transport fuel increases from 2% today, to 27% in 2050
® Diesel/kerosene-type biofuels key to decarbonise heavy transport modes
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