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NO SINGLE ALTERNATIVE TO OIL BASED
HEAVY DUTY TRANSPORTATION...

There is no
“silver bullet”

All fuel options
and drive trains

will be needed

Countries and

) regions will
— Including choose different
Hydrogen, and portfolios
E-mobility
OF FUEL AND
VEHICLE OPTIONS
Ol correntl Fuel and drive train
J In::lrJ1 f ’r>|,1 options will also
ominaies fne vary within
transport sector .
countries
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... INCLUDING PORTFOLIO OF GAS DERIVED FUELS

Infrastructure Market Penetration

):m N

Density &Fuel Performance

Emissions

Handling

Alternative Fuels
over converitional fuels

v
NG

Energy Density 60% of diesel (+16% tank weight)

Fuel Performance

(km/I) Equal / Better than Diesel

LNG weathering requires managed fuel turn-

Handling over
Infrastructure Incremental costs in engine technology and
fueling infrastructure. Fuel savings offset
Market incremental expenses
Penetration - New market/regional vehicles -
Emissions* Reduction in local emissions (NOy, PM), and

. GHG under specific conditions*

v
GTL

GTL GO/ Diesel has slightly lighter density
(.79) versus the standard .82

Inferior to Diesel

Similar to Diesel

Depends on pricing of GTL fuel, however no
incremental infrastructure cost

New market/regional niche vehicles

Reduction in local emissions (NOy, PM, CO)

v
CNG

- ~25% of gasoline (5x more tank weight)

Inferior o gasoline

No requirements of managed fuel turn-over
Lower fuel cost but increased cost of
infrastructure, vehicles, and maintenance

Established in various countries

Reduction in local emissions (NOy, PM)

Point to Point long-haul Marine

Busses

Airlines

Light Fleet

Private Cars

For energy density & handling reasons, LNG fits best with long-haul heavy duty commercial fleet segments, while CNG is
preferred side-by-side for private & small commercial applications
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+Claims on GHG reductions are based on well-to-wheel analysis done by GIAT taking into account: Combustion engine type, source of
gas and the supply chain distance . The W2W data is market specific and therefore varies under specific conditions.
+ LNG fuel enables switch to engine technology that lowers local emissions (SOX,NOX, Particulate matter)



LNG AS TRANSPORT FUEL OFFERS MATERIALITY...

LNG for TRANSPORT

Citi High

Citi Low
==p==[-LMG High
=fl=D-LNG Low
| H5-CERA

MLS

SHELL ING PORTFOLIO

Traditional
LMG market

O nstreamm

~2020
LMG Market

*Supplied directly
from Gas wellhead

10-45 MTPA (2020)
30- 160 MTPA (2030)

Different scenarios indicate material demand

& )}‘

..-"; -

By 2030, LNG penetration between 6-16% of dlll
transportation fuels across key segments

+ D-LNG ambition is 6-10 MTPA (2020)
o 15-25% of traditional LNG volumes




... LNG CAN SERVE MULTIPLE MARKET SEGMENTS...
SHELL'S INTEGRATED MODEL IS A GAME CHANGER

— g

i Global Marine, ECA

LNG Project

Stranded Gas

Heavy Duty
Road Transport

& Coal Bed
Methane

Mining

Pipeline Gas
Rail

" Extended Well

Existing LNG Infrastructure
Test
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SPUT FOR NATURAL GAS FUELS SHOWS A WIDER RANGE DUE TO MORE VARIED SUPPLY CHAIN SETUPS I _
m
_
WELL-TO-WHEEL o0 3

SAE paper published in collaboration with Volvo, outlines upto a 25% savings in GHG emissions

Sore: Shal GIAT 2012

Regulation of SOx emissions

wa Global
mm SECAs
_________ Baltic & North Sea |-
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Source: Wansilg



DIFFERENT MARKET ARCHETYPES EXIST...

Regional Price arbitrage Enwronrr.\ental Growth
Drivers regulations
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SOLVING THE CONVERSION DILEMMA...
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WHAT ENABLERS WILL FOSTER ADOPTION ?

POLICY & INCENTIVES

B e
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