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Agenda

= How secure are we with the energy resources?

= Exploration and development cost of oil and
gas resources

= Qur abllity to forecast the [energy] future
= Climate change and the new energy paradigm

= Challenges and opportunities associated with
the development of energy resources



How much hydrocarbons can be produced?

Recoverable conventional and unconventional

oil and gas resources, BTOE
3000 -

2500 —

2000 - 1780

m  Conventional
1500 1171

1000

230 BTOE




World oil production

forecast
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Hubbert's Peak of Oil Production, named in commemoration of
american geologist and geophysicist who believed that production
of any natural non-renewable resources should follow such a
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World Primary Energy Substitution

Hubbert’s curve for the world primary energy substitution (only HC)

Annual preduction, BTOE
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Long term oil-supply cost curve
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Long term gas-supply cost curve

Production cost ($2008 per 1000 m?)
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Exploration and
development cost




Keeping the energy balance: RRR

Exploration expenditures, all Russian shelves

Total reserves to be prepared, million TOE
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Technology development and
a rapidly changing world...
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2005 Forecast of Global Gas Market in 2010
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2010 - global gas market forecast changes
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Global gas market in 2020E
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Climate change
and the new energy
paradigm
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Cooling and warming periods
in the Northern hemisphere
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Agenda: A — end of the Ice Age; B — climate maxima; C — Rome climate maximum;
D — human migration; E — medieval warm period; F — Little Ice Age; G — current warming

Ref: V. Bashkin, R. Galiulin, Neftegaz.ru, No. 8, 2012
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Sea Ice in the Arctic and
the northern sea routes

Observed sea ice September 1979 Observed sea ice September 2003

Source: Arctic Climate Impact Assessment (ACIA), 2004, Impacts of a Warming Arctic.

Source: http://maps.grida.no/go/graphic/
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Challenges associated with the responsible
development of energy resources

= Environmental & Reputation
= Geological

— Low exploration status
= Political

— Territorial disputes
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— Security of Supply
= Economics/Costs
- High CAPEX / OPEX and transportation cost

= Competing resources
- Shale gas & CBM, lower cost OPEC ol

= Harsh and fragile environment

Source: K. Mgrk, DnV, 2012
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Technology development pace

Technology gradually becomes an efficient tool
but needs patience and care

— Net energy concept

It can give an excellent return on investment
that further motivates and facilitates its
development

- Examples:
» Shale gas / shale oil development

» Smart wells / high technology wells
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We , secure and reliable
, development of arct-ic:'resources... only
5 through cooperation, not competition,

among arctic nations.

Any other way of doing this... will not
benefit any nation in the long run.
Assistant Secretary of State

Daniel S. Sullivan,
Oct. 15, 2007
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