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Established Emissions Controlled Areas

Emissions Controlled Areas under consideration

A Shipping critical points
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Acid rains
Tier Il (2011)
Tier I (2016)

Direct impact on humans
Locally regulated
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Acid rains
Sulphur content in fuel

Greenhouse effect
Under evaluation by IMO
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What solution?

Several different alternatives are viable for emissions regulations fulfillment:

©

Change to low-
sulphur

distillate fuels

Does not fulfill NO,
limits'!

Apply exhaust
gas treatment
technologies

Switch to LNG




THE GENERAL ANSWER
LNG IS CLEAN
_ /\ Emission
values [%]

=
o
o

©
o

LNG PROVIDES
COMPLIANCE WITH
EMISSION
REQUIREMENTS
WITHOUT
ABATEMENT
TECHNOLOGIES

(o)
o

~
o

[e2]
o

N
o

w
o

N
o

so, W-100%

Particulates ‘ :
Diesel

Dual-Fuel engine engine
in gas mode

[N
o

I

o



NCAL UL O 4 U/ \/ @, \J U/ v \ A U ./

Where is the infrastructure and can | depend on gas...
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The challenge vessel operators are facing
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»LNG Infrastructure missing
»Rules and regulations for LNG onboard ships are not fully yet there

»Bunkering rules missing-safety procedures existing

Missing links in fuel supply!
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Export Capacity Import Capacity
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*Rising construction « -up dates for many
liquefaction projects. Grand Total 912 467 424 199 111 35 2148

*Long term fundamentals are perceived to be strong as demand for energy recovers, production of oil from traditional fields declines and environmental
regulations push for cleaner fuels

*Uncertainty regarding potential for shale gas; as shale gas exploitation might undermine demand for LNG

*Bunker fuel retail network, need for secondary distribution and storage—> Major challenge is who will invest first?.... Retailers or shipowners?
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 Demand for natural gas is expected
to grow

Global energy consumption of
natural gas

Million tonnes of oil equivalent
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Source: Demand for natural gas from BP’s energy outlook, IEA
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* LNG will grow faster than
pipeline gas

World inter-regional natural gas trade by
type in the New Policies Scenario
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Future Liquefaction Project Requirements

%0 vessel req.
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» Newbuilding prices are very attractive
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Henry Hub Gas versus Brent Crude
1990 to 2020
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Potential Share of Various Bunker Fuels in Time
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Base Case Demand by Product — million tonnes
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* After 2025:Increased compliance due to introduction of the global sulphur cap in different areas of the world,
» Adoption of scrubbing will be more widespread as vessels are built with scrubbing capability

» Bunker demand will drop slightly as a result of increased use of LNG, and other alternative fuels

» Switch to diesel will result in global bunker distillate demand rising from 30%—->40% after 2015, falling slightly
as owners opt for scrubbers but rises after through 2025 until more newbuilding designs with scubbers and

residual demand outstrips distillates after 2035

Source: Robin Meech ‘
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Capital

Markets

* Environmental legislation

Political &

) » Gas handling regulations
regulations

* Predictability of energy policies

» Cost of gas vs. abatement technology
Economical + Gas price vs. alternative fuels (HFO)

» Gas availability & bunkering infrastructure

* Engine technology exists

» Onboard gas storage technology is

Technolo gic al improving, but feasible already today

* Further application engineering needed

Day

Estimated new building market
(contracting)

——Total newbuilding market forecasts-IHS
Fairplay March 2012

— Gas fuelled vessels market -
LNG price<HFO price
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*IHS Fairplay/Lloyds Fairplay = SAI (Institute of Shipping Analysis)
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US is Saudi Arabia of shale gas... Natural Gas bargain price
swims in centuries of supply

Regional Qil and Gas Prices in
Global Redesign Planning Scenario
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Source: Energy informaton Administration based on ¢ata from various pudlished studies.
Updated: March 10, 2010
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JCC, NBP forward
m Regas tariff
Panama Canal
m Boiloff
Fuel
m Vessel charter
15% + $2.256
$5.40 - MHenry Hub - Jan-15

Exports to Japan Exports to UK

Source: Economic Commission for Europe, Committee on Sustainable Energy, Francisco de la Flor, 2012
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