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the global economy was booming; energy security and managing CO

Storyline
‘Underinvestment’

emissions were key issues.

1
Storyline
‘Security of Supply’

High concern stability
politics/markets

Storyline
Storyline ‘Transition’
‘Coal, oil, nuclear’

politics/markets
High concern for sustainability/future —

Low concern stability

Low concern for sustainability/future
Source: WGC 2006: Sustainable Developmentand the role of Gas

Gas was recognised as playing a key role in addressing the energy challenges of the future

and in that respect not a lot has changed.
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supporting sustainable development of the global economy

There are several factors which increase gas’s importance in sustainable
development:

 Natural gas is an abundant fuel.

O There is demand for Natural Gas from traditional sectors and uses
continues to increase.

U

Natural gas plays a key role in helping to meet environmental targets.

U

A global market exists for the trade of natural gas—and especially of
LNG.

[ The natural gas industry requires significant investment if it is to reach
its full potential.

O Political and geopolitical issues can threaten the economic development
of the gas industry.

Source: WGC 2009: The Global Energy Challenge: Reviewing the Strategies for Natural Gas, International Gas Union
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World primary energy demand by fuel and scenario
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Source: IEA World Energy Outlook 2011
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World primary energy demand by fuel in the GAS Scenario

5000_ Sieisaseyssy e n R s nrkyd s a N e auEi ks AaYREERNE AR TR YA Erinns —Oll

Mtoe

- Gas
- Coal
- Biomass
Nuclear
- QOther renewables

wee Hydro

0 T T T T T T T T T T |
1980 1990 2000 2010 2020 2030 2035

Source: IEA World Energy Outlook 2011

Role of Gas in Sustainable Development



Px\ONAL Gag
G,

L( ..g There is a global abundance of gas, with unconventional 5“@5
YOUTH PrOGRAMME resources playing a significant role. M

OECD North America
100 OECD Europe
80 40
60 20
40 0
20 -20
0
-20
-40
Africa 120
~ Latin America 60 100
60 40 o
40 20 ﬁ
20 0 5
0 -20 ”
-20
20
Gas resources (tcm)
Recoverable unconventional: /
Other recoverable conventional gas  [I¥ Shale gas
[ Proven reserves [ Tight gas
[ Cumulative production B cen
This map is for illustrative purposes and is without prejudice to the status of or sovereignty over any territory covered by this map.

Source: IEA World Energy Outlook 2011

Role of Gas in Sustainable Development



@«%GC . Unconventional gas supplies 40% of the increase in
A Joti rosrne gas demand to 2035

Largest gas producers in the GAS Scenario, 2035

Russia M Conventional
United States
China

Iran

Qatar

Canada

B Unconventional

Algeria
Australia
Saudi Arabia
Turkmenistan

0 200 400 600 300 1 000
bcm

Source: IEA World Energy Outlook 2011
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with significant infrastructure and investment required to get products to market
The Gas Industry Value Chain

International Pipeline
Transmission Utilisation
F S J ] ﬁ
National Transmission

Storage
& Distribution

» )J

Exploration
& Production

LNG Shipping Regasification

Liquefaction

Source: IGU.
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Trade in natural gas between major regions doubles by ‘W
2035, with Australia becoming a leading LNG supplier
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Source: IEA World Energy Outlook 2011
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( Between the IEA scenarios substitution of coal & oil by gas “@
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A cuts emissions, but this is largely offset by other effects
CO, emissions in the GAS Scenario compared with the New Policies Scenario, 2035
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Source: IEA World Energy Outlook 2011
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Market uncertainties create opportunities for natural gas .
Greater gas use could enhance regional energy security

New supplies & trade routes emerge

Gas has a role to play in a low-carbon energy economy
Unconventional resources could boost supplies substantially

Best practice regulation is essential to mitigate environmental risks

O 00000

In the IEA’s GAS Scenario, demand for gas grows more than 50% by 2035, providing
over 25% of world energy...... surely a prospect to designate the Golden Age of Gas
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The accepted gas scenarios presented are complex and there is
considerable averaging at work in the analyses.

Chaos theory is the study of nonlinear dynamics, where seemingly
random events are actually predictable from simple deterministic
equations.

The two main components of chaos theory are the ideas that systems
- no matter how complex they may be - rely upon an underlying
order, and that very simple or small changes in systems and events
can cause very complex behaviours or events.

Role of Gas in Sustainable Development 13
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Main Drivers Influencing Gas Market Development

Macroeconomic and

Geopolitics Socio-demographic
Variables
Gas Resource Gas
Availability and Demand
Location Government
Policies and
Regulation

Gas
Share

Availability
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ner IX
% &, . Climate
%, s o Change and
0,6 Environmental
Energy 2 Concerns
Prices
Gas Price Technological
Formation Development
Source: IGU.
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So what is going to happen when

Role of Gas in Sustainable Development

15



YOUTH PROGRAMME

Kuala Lumpur

America begins to export LNG to keep domestic prices
up and the small companies in the gas game. “‘%
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| There may be headroom for a few North American LNG export projects
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Douglas Channel Energy
Partnership project is a
proposed 0.9 mtpa barge
facility near Kitimat

Kitimat LNG is a
proposed 5 mtpa facility
(Apache/EOG/EnCana)
fed with shale gas from
Horn River/ Montney

Shell/Mitsubishi (with
PetroChina, KOGAS and
several Japanese
utilities) and Nexen/LNG
Japan are reportedly
considering similar
schemes in the BC area

AGPA is promoting a [ . Pipeline LNG Regas

potential “All Alaska” f . —s¢ cpenone
pipeline and liquefaction ||’ .

project from Valdez

Under Construction

— Planned
LNG Liquefaction
® Operslions

@ Plennzd
CANADA ‘?;}i
Petronas and Progress
Energy have signed a
strategic partnership to
investigate an export
facility fed with Montney
unconventional gas
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Gas Imports - Pipeline & LNG

Dominion has announced
plans to add export capacity
at the Cove Point regas
facility

BG and Southern Union
have announced plans to
add 2 befd of export
capacity at the Lake
Charles regas facility

Cheniere is proposing to add 1.0
becfd of export capacity at the
existing Sabine Pass LNG regas
facility and has signed 6 non-
binding MOUs for capacity
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Macquarie/Freeport are
proposing to add 1.4 bcfd of
export capacity at the existing

‘ Source: Wood Mackenzie
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Australia will help fill the Pacific supply gap with over 7 befd of capacity on-
stream or currently under construction...
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Source: Wood Mackenzie. As of May 2011.
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Major Shale Gas Basins and Pipeline System of China
[ T W 3 R ) it LT

CHlNESE DOMESTIC SUPPLY

Impact on

Global Gas

Market?...
Chaos?
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We don’t have the answer other than to say small changes in the
variables within a complex system have the potential to produce
dramatic changes in outcome

Within ROC Oil we have a number of very simple targets which
support the growth of our business during this dynamic period in the
development of the world’s future sustainable energy supply:

 We have progressed over the last two years to zero venting and
flaring during normal operations (this preserves gas for sales and
reduces the environmental footprint of our business);

O We aim to consistently deliver high integrity/low cost operations
(this helps ensure that we are competitive in some of the lower
oil/gas price scenarios);

[ We currently focus upon predominantly oil development and
exploration and are watching gas closely.

Role of Gas in Sustainable Development 19
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The future is uncertain and the outcome probably won’t look like any of the
predictions

Gas is a clean and abundant fuel

The market will eventually move to a supply/demand linked spot price similar
to the current oil market and the easy gas will be delivered first with the high
price gas staying in the ground till the supply/demand driven price re sets
Re-newables remain a mystery to me, however, they have a place albeit

probably less than the market thinks if unconventionals continue to grow at
pace.
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What does this mean for ROC and its operations?
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Existing regulatory regimes are being tested:

Hydraulic fracturing: water use, contamination & disposal
Greenhouse-gas emissions

But regulatory & operational best practices can mitigate the risks
Ensuring gas, water & chemicals cannot enter other formations
Minimising water use

Treating & disposing of water appropriately

Limiting gas venting

C OO0 0 0 0 0O O

Using best practice, “well-to-burner” emissions from shale gas
production are 3.5% higher than from conventional gas

Role of Gas in Sustainable Development 24
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Change in power generation by fuel in the GAS scenario, 2010-2035
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Source: IEA World Energy Outlook 2011
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Increase in natural gas consumption in the GAS scenario, 2010-2035

china |
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Source: IEA World Energy Outlook 2011 becm
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Inter-regional Gas Flows, 2007
(billion cubic meters)

-=— |NG

-%— Pipeline Gas
Regional Production
Consumed Regionally Total Volume of LNG Trade: 226 Bcm

Source: IGU.
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What Global Gas Trade might look like in 2030
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Estimated Inter-regional Gas Flows, 2030
(billion cubic meters)

Total Volume of LNG Trade: 650-750 Bcm
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