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How to supply in sustainable manner energy to the growing world
population and the also growing industrial activity?

How to curb the increasing GHG emissions in spite of the growing
population and industrial activity?

How to accomplish that with the present dependency on fossil fuels and
the concentration of reserves in a few countries?

How to develop these reserves in a timely manner with the present
uncertainty of energy policies in the few consuming countries where
demand is concentrated?

How can the participation of renewables be increased in the primary
energy matrix?
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Oil, Gas and Coal Resources by Region (bnboe)
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Proved reserves at end 2007
Thousand million barrels

111.2 117.5
69.3
40.8
Aszia Pacific Morth America 5. & Cent. America Africa Europe & Eurasia  Middle East

Source: BP Statistical Review of World Energy June 2008
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Proved reserves at end 2007
Thousand million tonnes (anthracite and bituminous coal shown in brackets)

272.2 (102.0)

2575 (154 .2)
2505 (116.9)

49.6 (49.4)

16.3 (7.2)

1.4 (1.4)

Middle East S & Cent. America Africa North America Asia Pacific Europe & Eurasia

Source: BP Statistical Review of World Energy June 2008
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Proved reserves at end 2007
Tnllion cubic metres

73.21

14.46 1458

71.73 7.98

S & Cent. America North America Asia Pacific Africa Europe & Eurasia  Middle East

Source: BP Statistical Review of World Energy June 2008




World Primary Energy Demand

& “, in the Reference Scenario
) “% § News, Views
?%}e,, £ and knowledge
0N e on Gas - World Wide

billion tonnes of cil equivalent

1580 1990 2000 2010 2020 2030

M Coal HOil W Gas Muclear B Hydro M Biomass
W Other renewables

Source: IEA World Energy Outlook 2007
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€ Concentrated on
few hands,
Saudi Arabia,
Iran, Russia,
Qatar, Venezuela)

Source: Source: BP Statistical

€ |0OCs ContrOI Only 6% World review 2006, Figures from 2005
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OECD Europe 0.5%

QOECD North America

OECD Pacific 0.9%
Transition economies 1.1%
China 3.2%
India 3.6%
Rest of developing Asia 2.3%
Latin America 2.3%
Middle East 2.9%
Alfrica 1.8%

0 500 1000 1500 2000 2500 3000 3500 4000
Mtoe

W2005 W2030 % annual average growth rate

Source: IEA, World Energy Outlook 2007




Global Energy Demand Growth
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Figure 2.1 P Global CO, emissions in the Baseline, ACT Map and BLUE Map scenarios
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Source: IEA Energy Technology Perspectives 2008
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Figure 2.2 P Reduction of energy-related CO, emissions from the Baseline scenario
in the BLUE Map scenario by sector, 2005-2050
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Figure 6.7 Average annual power plant investment in the ACT Map and BLUE
Map scenarios, 2010-2050 de

ACT Map - BLUE Map
30 - 35 CCS coal-fired plants {500 MW)
1 - 20 CCS5 gas-fired plants (500 MW)

-— 24 - 32 nwclear plants (1 000 MW)

Coal-fired with CCS
Gas-fired with CCS

MNuclear

Hydro

Biomass plants
Wind-onshore

Wind-offshore

1/5 of Canada's hydropower capacity

30 - 100 biomass plants ({50 MW)
2 900 - 14 000 wind turbines {4 MW)

775 = 3 750 wind turbines (4 MW)

Geothermal 50 - 130 geothermal units (100 MW)
Solar PV = 115 - 215 million m? sclar panels
Solar CSP 45 - 80 CSP plants (250 MW)
I I I
30 40 50 60
GW per vear

M Present rate B ACT Map BLUE Map

Note: Chapter 2 outlines a number of scenarios for power generation. In practice, individual countries will have
considerable choice in the balance of low-carbon-generation options that they prefer, depending on local circumstances,
resource availability etc.

Source: IEA Energy Technology Perspectives 2008
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Energy Conservation

People education

Reducing consumption

Billed for the amount of the emission

Energy Efficiency
Depend on technology




GDP per capita

GDP vs. Energy Efficiency
(Top 40 Economies by GDP)
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Figure 2.10 P Contribution of energy efficiency and structural changes to
reductions in final energy intensity under the scenarios
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Increases in the rate of energy efficiency improvement are responsible for the faster reductions
in final energy intensity under the ACT Map and BLUE Map scenarios.
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CO, formed by the combustion of fossil Key facts:
fuels:

* Fossil fuels will be required to meet

ke o el inpar) the world's energy demand well into

0.40 the future
0.33
Q.28 Lok * Natural gas is the fossil fuel with the
o lowest carbon content
* |ts extended use in existing and new
application areas is a particularly
good way of achieving a reduction in
lignite hard coal heavy gas oil natural gas COz emissions

fuel oil

Source: E.ON Ruhrgas 2007
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Development of natural gas shares
in primary energy consumption:

Source: EON Buhrgas, Wood Mackenzia.
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Gas demand 2005/06 and growth by

2020:
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CONCLUSION

If you use energy

€ DO IT LESS

® DO IT EFFICIENTLY

€ DO IT WITH NATURAL GAS
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