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Supply Situation: Oil, Natural Gas, Coal, Nuclear and Renewables (1)

World Oil Production
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Supply Situation: Oil, Natural Gas, Coal, Nuclear and Renewables (1)

non-conventional oil production from tar sands in Canada
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3 conventional and heavy oil based on LBST estimate



Future Oil Production as seen by the International Energy Agency

Figure 3.20: World Oil Production by Source
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Supply Situation: Oil, Natural Gas, Coal, Nuclear and Renewables (2)

World Natural Gas Production
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Single Field Analysis of Russian Natural Gas Production
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Single Field Analysis of Russian Natural Gas Production
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Supply Situation: Oil, Natural Gas, Coal Nuclear and Renewables (3)

World Coal Supply — History and Two Scenarios

Mt/yr
8000
Hard coal
7000 7 Hard coal
EUR=950 billion tons
6000 Produced: 200 billion tons
Reserves: 750 billion tons
5000 - (bituminous 480 billion tons,
subbitumonous 270 billion tons)
4000 -
EUR=250 billion tons
3000 .
Produced: 66 billion tons
i Reserves: 160 billion tons o
2000 Hard coal, lignite:
R/P=155 years
Lignite
O [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [

1920 1940 1960 1980 2000 2020 2040 2060 2080 2100

Year
Data source: Historical Data BP Statistical Review of World Energy, BGR J
Scenario: LBST 2005 www.lbst.de



Supply Situation: Oil, Natural Gas, Coal Nuclear and Renewables (3)
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Carbon caputure and storage from fossil energy use
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World Nuclear Power Plant Capacities
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Nuclear Power - World Uranium Resources
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Contribution of Fossil and Nuclear Energy Sources

Mtoe

12000

2005

10000

Nuclear Energy

8000

6000

4000

2000 -

0
1930

1970

// Natural Gas

2010

Coal \
R/P:23®

2050 2090

Data source: Oil, Gas, Coal-, Nuclear Scenario, LBST 2005

13

Z DWV

Deutscher Wasserstoff- und
Brennstoffzellen-Verband

Coal
Plateau at 4000
between 2032 - 2075

N Gas - 5% 2025
-3 % 2035- - 2070
as ASPO from 2070

Oil - 5% 2010-2020
-3 % 2020 - 2040
-2 % 2050 - 2050
-1 % 2050 - 2100

Year

www.lbst.deJ



World Energy Outlook der IEA
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World electricity production from renewable energy sources in 2030
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Forecasts 1998-2002 by IEA and Greenpeace on Wind Power Capacmesﬁwv
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Contribution of Renewable Energy Sources and Use
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A Possible World Energy Scenario fDWV
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Technical potential of different biofuels in the EU-25 DWV
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Technical potentials for hydrogen from renewable electricity in EU 25 DWV

Deutscher Wasserstoff- und
Brennstoffzellen-Verband

PV2)
20000 A :
‘ / Solarthermal power stations
18000 - Ocean power
e Inland navigation
> o Geothermal 2
N 16000 4 Rail Civil aviation
) : 2
a Road transport Wind onshore
14000 A Wind offshore 2
12000 A
10000 A
8000 -
6000 -
4000 -
2000 -
0 - : \ 3 .

1
Fuel consumption max

a t 2002) " min max min
ranspor >

CG |_|2 Hydropower 2 |_|_|2 J
1) Source: IEA-Statistics 2001-2002 www.lbst.de

20 2 stil exploitable within the EU Data compilation and graphics: LBST



Yield of per ha and year for different transportation fuels
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Yield [GJ finaifue/ (ha yr)]
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Number of passenger vehicles (hybrid) which can be supplied per ha fDWV
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Electricity generation costs versus installation capacity

Electricity Generation Costs [€/kWhg]
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Fuel costs “Well-to-Tank”
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Fuel costs versus GHG emissions “Well-to-Tank” fDWV
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Fuel costs versus GHG emissions “Well-to-Wheel” fDWV
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