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Introduction: energy and security-
worrying about resource scarcity

AnThe power of popul ati o
than the power in the earth to produce
subsistence for man. o

APopul ation, when wunche
geometrical ratio. Subsistence increases only

i n an arithmetical rat.i
ARnThe cheapness of | abou

labourers, and the necessity of an increased
industry amongst them, encourage cultivators
to employ more labour upon their land, to turn
up fresh soil . o

THOMAS ROBERT MALTHUS
(1766-1834)
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THE CLUB OF ROME

In the 1970's oil price shocks led to sharp price
increases for many commodities. At that time
many became alarmed at the rate of utilization of
natural resources by mankind. It seemed that in
just a few years real scarcity would become a
major global problem.

A reason for this alarm was the concept that
natural resources are inherently limited in nature,
and that current rates of use would surely use
them all up in the foreseeable future.

The voice of this movement was the "Club of
Rome", so named because they felt that western
society, like ancient Rome, was doomed.
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Introduction: energy security -
worrying about resource scarcity
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- History of world primary energy use, by source (in EJ).
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Reserves and Resources




Defining reserves and resources

Proven Reserves: "the estimated quantities of resources which
geological and engineering data demonstrate with reasonable certainty to
be recoverable in future years from known reservoirs under current

economic and operating conditions."

Resources

Estimated Ultimately Recoverable Resources. Resources that is
Infeasible to recover for reasons that are either economic or technical.

2% Non Conventional: oil from coal, oil shale, oil sands, tar sands,

s '! bitumen, heavy and extra heavy oil, deep water oil, polar oil and
natural gas condensates. Shale gas
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«Proven» Reserves?
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Hubbert oos
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Oil-Hubbert 0s

U.S. Crude Oil Production versus Hubbert Curve
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Hubbert was right
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The peak oil puzzle

Gl obally there is uncertainty about
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Uncertainty stems from:

Aeserves: how much oil is there in the ground, really?

Ao major new discoveries, but

Aecoverability: is it feasible and how much does it cost to recover unconventional 0il? now it
looks easier and cheaper.

il producersé behaviour: a single world
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different peak: climate and energy security - twin problems

Between now and 2050, humanity have to face a twin problem:
A The growing scarcity for (conventional) oil and gas
A The accumulation of GHGs in the atmosphere

These « twin problems » cannot be considered independently as:

A Hydrocarbon scarcity paves the way to coal and
unconventional oil and gas, and thus to increasing carbon
emissions

A Conversely, climate policies open the path to low carbon
societies, and to different ways to deal with energy needs

« Smart energy policies » thus have to deal with the two sides of the
problem.
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Oil: consumption, proven reserves and production 2009

World

0il Consumption 2009
31,027,036 Thousand Barrels (Per day: 85,006)

Asia and the Pacific

Oil Consumption 2003
9,557,112 Thousand Barrels (Per day: 26,184)

North America

0il Consumption 2009
7,750,064 Thousand Barrels (Per day: 21,233)

Western and Central Europe
0il Consumption 2009
5,591,942 Thousand Barrels (Per day: 15,320)

Middle East
0il Consumption 2009
2,639,673 Thousand Barrels (Per day: 7,232)

source ENI Oil & Gas Review 2011

0-0.75

0.75-1.5

1.6 2.25

2.25-3.0
W >30

source BP Statistical Review 2014

World
Oil Production 2009
29,990,107.14 Thousand Barrels  (Per day: 82,164.68)

Middle East
Oil Production 2009
9,032,552.54 Thousand Barrels  (Per day: 24,746.72)

Eastern Europe
Oil Production 2009
3,769,876.95 Thousand Barrels (Per day: 10,328.43)

Africa
Oil Production 2009
3,651,113.69 Thousand Barrels (Per day: 10,003.05)

Western and Central Europe
Oil Production 2009
1,698,048.22 Thousand Barrels  (Per day: 4,652.19)

World

Oil Reserves 2010
1,191,066 Million Barrels as at 1st Jan

Middle East

Oil Reserves 2010
753,358 Million Barrels as at 1st Jan

Africa

Oil Reserves 2010
119,114 Million Barrels as at 1st Jan

Eastern Europe

0il Reserves 2010
60,593 Million Barrels as at 1st Jan

Western and Central Europe
Oil Reserves 2010
13,407 Million Barrels as at 1st Jan
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