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» QOutlook is not a prediction,
it just helps to narrow the range
of uncertainty and serves as an
instrument for analyses of the
different alternatives for decision
making

» “What if...?” questions help to
estimate potential implications
of different decisions

» Assumptions, data and
methodology define the results



@/ Main global energy trends

» Further (though slower) energy consumption growth — by nearly 50% by 2050
» Structural shifts:

- Increasing share of non-OECD countries

- Growing indigenous production of hydrocarbons in North America

- Increasing focus on energy efficiency

- Growing role of decentralized energy supply

- Increasing impact of environmental considerations

- Growing electrification

» Fossil fuels will remain dominant in the global fuel mix, though it will become more
diversified and balanced

» Qil prices will remain at the high level



Primary energy consumption by region

mtoe
20 000 -
18 000 -
Afri
16 000 - o o . mAinca
14 000 - - . - - ®Middle East
12 000 - [ - B | _— South and Central America
I
10 000 - = o uCIS
{ N
8000 Developing Asia
6 000 - _
4000 - M Developed Asia
2 000 - EmEurope
0 n T T T T T T T T lNOI‘th America
2000 2005 2010 2015 2020 2025 2030 2035 2040
Source: ERI RAS Source: ERI RAS

IN 2010-2040 GLOBAL PRIMARY ENERGY DEMAND WILL INCREASE BY 40% (1,1% PER ANNUM ON AVERAGE), WHICH IS 3 TIMES
LOWER THAN ANNUAL GDP GROWTH RATES AND SIGNIFICANTLY LOWER THAN PRIMARY ENERGY CONSUMPTION GROWTH RATES
DURING THE LAST 30 YEARS



Population growth, GDP, and energy consumption by region
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POPULATION GROWTH IN DEVELOPING COUNTRIES IS FOLLOWED BY AN INCREASING SHIFT IN THE CENTRE OF ECONOMIC AND

ENERGY CONSUMPTION TOWARDS THESE COUNTRIES
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Major uncertainties: prices

Dynamics of energy consumption and oil price
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ENERGY EFFICIENCY AND THE DEVELOPMENT OF UNCONVENTIONAL SOURCES OF OIL ACTUALLY PULLED DOWN PRICES, FROM
THE EXPECTED $150 To $100-110 (2009)/BBL. HOWEVER, EVEN THE APPEARANCE OF TECHNOLOGICAL BREAKTHROUGHS ARE
NOT BE ABLE TO RETURN WORLD OIL MARKET PRICES TO THE LEVELS THEY HELD AT THE PREVIOUS STAGE, WHEN THEY WERE
$50/8BL (2009 PRICES).
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Major uncertainties: technological innovations

mtoe
Electric cars
- 14
Commercial shale cil and
Energy consumption gas production
- 12
3D & 4D seismic
- 10
Alternative liquid and gaseous fuels
- 8
Other renewables growth
Unconventional sources of oil and gas - 6
Steam engine Electric motor Deepwater and ultradeepwater drilling - 4
Wind and water mills Coal production Steam turbine LNG
- 2
Commercial oil and gas production
o Internal combustion engine
Wood Mechanization Steam-engine . ’ Nuclear ener
1 I T I ] I I g T 1 Il:lm’v I ] I I T 1 g‘yl. T I ] 0
400000 before AD. 500 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

* Technological revolutions are shown in red, breakthroughs - in black.
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Nuclear electricity generation by region
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1 stage
1930-1960s
Extrapolation

2 stage
1960-1990s
Non-stochastic
forecasting
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3 stage
1990-2010s
Multicriterion
problems, markets
and energy in the
economy and in the
environment

_Environment Economic
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4 stage

Post 2010s
Multicriterion
problems, markets,
energy in the
economy and in the
environment, social
and geopolitical
criteria and
numerous interests
of the different
actors
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