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“Tiny bubbles tell all”
Science 25-XI11-2005
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La part submergida de l'iceberg del canvi climatic




Des de 1950, I’ home de I'hidrocarbur ha multiplicat
per cinc el seu consum energetic ...

Renewables
Muclear fission
Hydro power
Matural gas
Crude oil

Coal
Biomass
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La poblaciéo mundial s'ha multiplicat per més de dos
des de 1950 | les previsions apunten a un increment
proper al 40% per 2050 ...
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“Shell Global Scenarios to 2025”




La historia ens demostra que l'augment de la
riguesa i benestar de la poblacio requereix un
augment del consum energetic ...

gigajoule (GJ) per capita (primary energy)
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El creixement demogra fic i economic
de I'home de I'nidrocarbur ha escalfat el planeta
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Resumint...

|dentitat de Kaya

CO, = renda per capita ( PIB/P;) * poblacio (P;)

*intensitat energetica (E/PIB;) * factor d'emissio (CO./E))




Les previsions en 'horitzo  del 2030...
mes carbo, més petroli | més gas natural

Oil
2006-2030: + 1.6% year
Oil + gas + coal: 80% 2030 == (oal
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El centre de gravetat del consum es desplaca als
paisos en desenvolupament: la Xina, I'India...

No-OCDE:
87% de l'increment
demanda global.

La seva participacio
en la demanda global
d'energia primaria
passa del 51% al 62%
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No ens precipitem a buscar culpables:
demanda energetica per capita 2030

AlE, WEO 2008
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Quines energies prima ries impulsaran
el creixement de les grans demografies?
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Emissions de CO , per combustible i regio
a I'Escenari de Referencia

2006-2030
CO, + 45%
97% no OCDE

Gigatonnes

1980 1990 2000

AlE, WEO 2008
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Emissions de CO ,
VS. creixement economic | demografic

OECD Europe I 1980-2006

OECD Pacific 2007-2030
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Que podem fer?

|dentitat de Kaya

CO, = renda per capita ( PIB/P;) * poblacio (P;)

* intensitat energetica (E/P1B;) * factor d'emissio (CO.,/E))




L'opciod radical

|dentitat de Kaya

CO, = renta per capita ( PIB/P;) * poblacion (P;)

* intensidad energética (E/PIB;) * factor de emision (CO,/E))




L'opcio reformista

|dentitat de Kaya

CO2 = renta per capita ( PIBi/Pi) * poblacion (Pi)

* Intensidad energética (Ei/PIBi) * factor de emision (CO2i/Ei)




Cercar I'equilibri entre les 3 "és"

Integrar politica energetica amb les politiqgues eco  nomiques,
ambientals, de seqguretat, afers exteriorside R+ D

Energia

Incentius
Dissuasio
Ecologia Costos integres Economia
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... Implica una revolucio energetica

% primary energy renewables
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Raons per posar-se en cami (1)

'|7 “he Intergovernmental Panel on Chrmate Change {IPCC) wis oot ip joinily by the Wirld Metsorological Organization and the
L United Natinns Environment Progrmme to provids an authoritative interuational sxtecnent of seintific mderstanding of
climate change. The [PCC's periodic mwessments of the cunsss, impacts and pomible reeponse straiegies to chimaks change am
the mast compreheosive mnd up-to-date repors aviilable on the subject, and form the wandard reference foc all coneerned with
climate ¢ i ernment and industry. worddwide, Thin Synthesis Repon is the fourth slement of the TPOC Fonth
i 2007™, Through thoee working groups, mamy knndreds of international experts msean

climate change in this Report. The three working group. contributions am aviilsbls from Cambridge Univemity Press:

Comtribation of Warking Graup 11T to e Fourth Asesment Repart of the IPOC
{978 0521 880114 Hardback; 978 0521 7059§-1 Paperback)

L 3 ! v s baned on the assemsment cared out by the three Wocking Groups of the IPCC. It
provides an integrated wiew of climats change and addresses the fllowing topics:
Obecrved changes in climate and their effrcis
Cames of change
Climate change and its impacts in the near and long tecm under differont acenarios
Adaptation and mitigation aptions and respanses, and the inferrelaticoship with sustainable development, at global and
wgional levels
The lang-term perspective: scisntific amd socio-roonomic aspects relsvant in sdapiation and mitigstion, comisient with the
objectives und provisions of the Comvention, and in the cant ext of sustainabie development
Robast findings, key nncertaintio

+
@ A Report of the Intergovernments

Who

1 Panel on Climate C
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Raons per posar-se en cami (2)
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ON THE ECONOMICS
OF CLIMATE CHANGE

October 30, 2006
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Raons per posar-se en cami (3)
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“'World 01l Crunch Looming?

Even those who believe there’s plenty of oil left in the ground to meet rising demand are warning
that the final crisis could come uncomfortably seon
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Oil-Equivalent Barrels (Billion)™*

US Dominated Exploration

oo
o
J

—~
[ =)
|

=13
o
1

o
o
I

'
o
]

w
=3
|

nNo
o
]

—
o
|

Seeps, SurfaceExploration

Global Expansion

Historical Perspective

Post WWII Growth OPEC/ Globalization/ Emerging

DISCOVERED OIL

Nationalization Mergers Countries?
Deep Water =
3D Seismic =
CDP Seismic >
Single FoldSeismic >
DISCOVERED GAS
OlL
DEMAND At
W GAS 7,4"“
Produced DEMANDL-*"
Qil

Produced
Gas

0
1900 1910 1920

* Conventional resources only

1930 1940

1950 1960 1970 1980 1990 2000 2010 2020
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US Dominated Exploration Global Expansion
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Sense "relleu generacional” la produccié de molts

jaciments ha entrat en declivi (5-11% anual)

[EA WORLD OIL PRODUCTION SCENARIO

120 S
ExxonMobil: en 15 afios hay Natural-gas liquids
00 gue desarrollar una nueva
1004 capacidad de extraccion . .
igual a la existente en la : Nonconventional oil
actualidad ]
80+ . M Crude oil—additional EOR
60- M Crude oil—fields yet

to be found

40 Crude oil—fields yet

to be developed

Millions of Barrels Per Day

20 :
M Crude oil—currently

0 producing fields

1990 2000 2010 2020 2030

SCIENCE, 21 November 2008, Vol 322
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The Energy Outlook in 2030
According to Total

Jean-Jacques Mosconi
Vice President, Strategic Planning & Economic
Intelligence

Energy & Environment Press Seminar - June 2, 2008
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2020: La demanda de liquids es tindra d'adaptar a un
limit de subministrament proper als 100 Mb/d

Other*
Condensate and LPG

Crude oil
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Guerra del gas:
el problema sera alimentar els gasoductes

Russian gas supply outlook
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Source: |[EA estimates.
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400 tonne trucks, the size of a house,
at the Shell Albian mine.
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Transport Tuels (3% per barrel)

Conventional oil

Brazilian
and other
deep water

Unconventional oil

Biofuels

Brazilian
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Emissions de gasos d* efecte hivernacle
per la produccid de combustibles fossils

Reserves - Increasingly uncertain resources
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El futur del carbo no és negre, pero ¢ sera net?

Réserves énergétiques mondiales (1°" janvier 2003)

Uniré : Milliard de tep

-
Amérque du Nord

gaz naturel

Source : Observatoive de |’ Energie d'aprés : BF Amoco Rewiew of Word Energy (2004)

Conseil Mondial de  ["Energie
DIREM
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Hidratos de gas: hielo inflamable
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Moléculas de agua

Water molecules

Molécula de metano

a presion y
temperatura
estandar

1 m3 hidrato de gas 164 m3 gas 0.8 m3 agua

Hydrates concentrate 160 times more methane in the same space as free gas at atmospheric pressure.
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¢, Cuantos hidratos de gas hay?
Son la reserva de metano mas grande del planeta

Estimacion en cantidad de atomos de carbono (10 15 ()

ANIMALES TERRESTRES 830
980

PANTANOS Y OTRAS FUENTES 500

1.400

COMBUSTIBILES FOSSILES 5.000
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Distribucion global de hidratos de gas en
sedimentos oceanicos
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Parmafrost
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Diagrama de fases de los hidratos de gas
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Mas metano atmosférico en periodos de clima calido

1011 D912 NGRIP

|.| H

Indicadores de temperatura

EDML

20,000 30,000 40,000 50,000 60,000
NGRIP age (yr BP)
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meters below sea level
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The clathrate gun hypothesis

A Interstadials
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Kennett et alii, Science, 2000
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Raons per posar-se en cami (4)

Cavallers, ja saben quina
és la meva postura!!

KAL's cartoon, Jan 8th 2009, The Economist
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Raons per posar-se en cami (5)

Oil and the
New

Economic
Order

by Gal Luft

February 2008
Institute for the Analysis of Global Security (IAGS]

At $100 oil OPEC could potentially
buy Bank of America in two
months worth of production,

Apple Computers in two weeks
and GM in just 6 days. It would
take less than three years of
production for OPEC to own 20%
(which essentially ensures a
voting block in most
corporations) of every S&P 500
company.

In order to avoid OPEC’s economic
hegemony consumers should do
their utmost to strip oil of its
power, to turn it from a strategic
commodity into just another
commodity.
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Canvi de prioritats?

Acceptabilitat
Eficiencia en recursos
Eficiencia en costos

Seguretat i fiabilitat del subministrament

La piramide de Maslow per I'energia i el desenvolupa
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Geologia, hidrocarburs i I'oracle de Delfos
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