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Significant uncertainty and large changes

... calling for the use of scenarios
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Three different tales of the future towards 2050

None are BAU — Renewal a tremendous challenge, Rivalry unpleasant

Market-driven Constructive market rule
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* Energy supply
security concerns

* Local pollution
concerns

Policy-driven _ _
Renewal & Rivalry

Global precautionary focus
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Key #1: Energy efficiency improvement
Global GDP 2-2.6 times higher in 2050, Energy demand -5% — + 30%
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Key #2:. Speeding up the change in global energy mix

... with Renewal displaying a paradigm shift

Global energy mix
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Key #2: Changing the Russian energy mix

... wWith coal disappearing and new renewables becoming visible in Renewal

Global energy mix
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A strong trend affecting economics and energy

All growth in energy demand in emerging economies, in particular in Asia

The global population centre is in Asia

If the world were a village of 100 people...

61 Asians
12 Europeans g\
N,
13 Africans
13 Americans
1 Oceanian

Source: visualnews
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CO, emissions determined by demand and mix

Policies, markets, and technology having varying impact
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Technology shift for light duty vehicles

... In all scenarios, and a revolution in Renewal

Sales light duty vehicles
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Russia;

Technology shift for light duty vehicles

... In all scenarios, and a revolution in Renewal
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Decarbonise electricity, and go electric

13-doubling of wind, 39-doubling of solar generation in Renewal

Electricity generation mix
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Russia: Decarbonisation of electricity

Large investments in new renewables required, especially in Renewal

Electricity generation mix Solar and wind generation
% TWh (left), % (right)
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Oil and gas dominate in other sectors

... contributing to maintaining demand for fossil fuels

Fuel mix in final energy demand for transport
excluding LDVs
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Global oil and gas demand growth varies

Depending on scenario — but non-energy demand growth is significant

Change in oil demand 2014-2050 Change in gas demand 2014-2050
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Russia:
Oil and gas demand decline varies

Depending on scenario — but non-energy demand growth is significant

Change in oil demand 2014-2050 Change in gas demand 2014-2050
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Huge investments needed in oll in all scenarios

...to replace production and satisfy demand

Oil demand and supply from existing fields Cumulative oil demand gap 2015-50, compared
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...and the same Is the case for gas

...to replace production and satisfy demand

Gas demand and supply from existing fields Cumulative gas demand gap 2015-50, compared
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Wide outcome space for oil and gas demand
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our Energy Future)
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