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Global development of

industry & technology

in the 21st century

Accelerated 

consumption of 

fossil fuels

1.  Energy & Fuel 

Diversification

3.  Air Quality
Population growth 

(esp. BRIC)

Growing number 

of motor vehicles

2.  CO2 reduction

The ñBig 4ò ï

Issues facing the auto industry

4.  Urban Congestion



World oil production has risen eight fold in a 

generation
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Exploration Success peaked in the 1960sé
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Exploration results

World oil production

Post 1973 oil 

shock

Deep water success



Oil reserves depend on geologyé

but also on cost, technology and oil price

Recoverable oil 

(reserves) Non-recoverable oil

Exploration

Oil 

price

technology
Marginal 

cost of 

supply

Recoverable reserves at the marginal 

cost of supply in 2004: ~3,000 billion 

barrels

Oil-in-place, 2004: ~8,000 

to 9,000 billion barrels

Cost of supply/exploration

Oil volume

Production

Finding 

cost

Oil 

price

technology
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First shock - Non-OPEC without the FSU

Peak production of 

36-37 million b/d in 

2006-7

Forecast with 

reserves of 967 

billion bbls

Published remaining reserves = 176 billion bbls 
BP Statistical Review of World Energy, 2005
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Second shock - Non-OPEC

Peak production of 

49-50 million b/d in 

2008 - 2012

Produced to 

end 2004,     

636 billion bbls

Remaining 

reserves      

647 billion bbls

Non-

OPEC-FSU

FSU
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Can OPEC Deliver? 

Probable and Possible additional remaining 

reserves

Reported remaining reserves (end 2004)

Cumulative production to end 2004

Remaining reserves:               

890 bln bbls                     

(reported proven but probably 

proven plus probable)               

to 1,100 bln bbls (proven + 

probable +possible)



Five Persian Gulf producers: Saudi Arabia, Iran, 

Iraq, Kuwait and the UAE

In 2004, Persian Gulf 5 supplied 25% of world oil 
production, ~20 million bbls

Long term (>10 years) Maximum rate for a 5-10 

sustainable rate year period (before 2020)

(current rate) million b/d million b/d

Saudi Arabia (10) 9 - 12 12 - 14

Iran                 (4) 4 - 5 6 - 8 

Iraq               (1.5)            6 - 8 8 - 10

Kuwait          (2.1) 3 - 4 4 - 5

UAE              (2.6)           3 - 4 4 - 5

TOTAL (20.2)        25 - 33 34 - 42

More than HALF the increase in 
production must come from Iraq



Total Oil Picture
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Oil shocks

OPEC 

manages 

market

Conservation,

new fuels,

new technologies

Non-OPEC - FSU Non-OPEC - FSU

OPEC

FSU
FSU

OPEC

Used with permission by Peter Wells

OPEC has to

meet new demand



Consequences? ïOil Priceé

We are NOT running out of oil but the tank is nearly 
half empty

IF demand moderates and OPEC expands capacity 
(Iraq is the key unknown) :-
ïthe oil price may decline between now and 2010 (when non-

OPEC peaks), but will rise thereafter to new highs 

ïnon-conventional oil, alternative fuels and conservation have 
time to develop

IF demand does not moderate OR OPEC fails to 
expand capacity fast enough (failure in Iraq):
ïrising and volatile prices are likely to be accompanied by 

global economic and political instability

ïtime will be short to develop alternatives and foster 
conservation



Energy Diversification



Breakdown of CO2 Emissions


