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What is the meaning of the terms:
reserve and evolution of energy
resources?



J Energy reserves: A known and accessible quantity of a given
energy source that can be used with certainty given current
technologies and economic conditions.

 Evolution of energy resources: Changes over time in the quantity,
availability, and diversity of energy sources, influenced by factors
such as discoveries of new resources, technological advances, and
changes in energy demand.
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ENERGY RESERVES OVER TIME

L The issue of reserves is
essential for fossil
fuels because of their
high consumption.

1 According to studies,
oil has more than 40
years of reserves at
the current rate of
production,

Péirole 40 ans Charbon 230 ans

Unaniun 50 avs ISR Gaz 70 avs |

O Natural gas already has 70 years of reserves, with the possibility of reaching
200 years thanks to identified deposits, subject to technological progress. The
coal industry still has about 230 years of activity at the current rate, in the
absence of new discoveries.

[ Conventional uranium resources provide supplies for about 50 years.
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MAP OF WORLD FOSSIL ENERGY RESERVES
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[ Oil reserves amount to
about 140 billion
tonnes, but they are
subject to constant
reassessment based on
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O Global gas reserves quadrupled between 1970 and 2000, reaching 158 trillion cubic
meters in 2001. A large portion of gas reserves are located in the Middle East (34%) and
Eastern Europe and Russia (36%).

O Coal holds the largest reserves among fossil fuels, estimated at about 509.5 billion tons.
These reserves are located mainly in the United States (21.9%), India (14.3%), China
(12.2%) and Australia (9.3%).
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MAP OF WORLD URANIUM RESERVES

O Conventional uranium resources known today, including those reasonably accessible,
exceed 4 million tonnes.

O Including estimated additional resources, the total exceeds 6.3 million tonnes,
pushing back the prospect of depletion, even with increasing demand and excluding

innovations in fuels and reactors.
9
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FOSSIL FUEL (Oil, Natural Gas, Coal, Uranium, Thorium)
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Nombre
) Réserves Réserves Production d’années
RGSEI:VES Mondiales mondiales | annuelle en de .
Mondiales en Gtep en % Gtep proc‘luctmn
ace
rythme
Pétrole 1700 Gbbl 232 25% 4.2 95
Gaz naturel 187 Tm? 168 18% 3.13 54
Charbon 892 Gt 431 46% 3.93 110
Uranium 5.9 Mt 52 6% 0.56 81
Thorium 6.4 Mt 56 6% - -
Total Conventionnel 939 100% 11.8 80

World energy reserves and annual production by energy sources
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OIL

Pays fin 1992 | fin 2014 | % du total
Venezuela 63.3 298.3 17.5%
Arabie Saoidite 261.2 267.0 15.7%
Canada 39.6 172.9 10.2%
Iran 92.9 157.8 9.3%
Irak 100.0 150.0 8.8%
Russie 103.2 6.1%
Koweit 96.5 97.8 6.0%
Emirats arabes unis 98.1 97.8 5.8%
Etat-Unis 21.0 48.5 2.9%
Libye 22 8 184 2.8%
Total des réserves prouvées | 998.4 1700.1 100%
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Proven oil reserves by country in billions of barrels
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Oil
1 We are likely approaching the depletion of half of conventional oil reserves,
with about 140 billion tonnes remaining, equivalent to about 40 years of

current consumption.
L The world’s dependence on the Middle East, which holds a large portion of the

remaining reserves, is expected to increase.

 Unconventional oils, such as extra-heavy oils, oil shale and tar sands, offer
considerable reserves, but their extraction is more energy-intensive than
conventional oil and causes greater pollution. The sharp increase in reserves in
Canada, Venezuela and the United States is due to the integration of
unconventional reserves, such as oil sands and shale oil.
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Diagram illustrating the formation of hydrocarbons in the subsoil, and their exploitation
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NATURAL GAS

O Natural gas reserves are of the same order of magnitude as oil reserves, but since
less is consumed, they can last longer.Ilt should be noted that it is possible to
produce oil from natural gas. The Russian Federation and Iran are the countries with
the largest reserves, as shown in this table.

Pays fin 1992 | fin 2002 | fin 2014 | % du total
Iran 20.7 26.7 34.0 18.2%
o L redall 5L ol s . Russie 29.8 32.6 17.1%
oSy badl alblasl ex> Qatar 6.7 25.8 24.5 13.1%
OSay Leld 8T Lo ellzud LY Turkménistan 2.3 17.5 9.3%
Jobol 580 yaiws o] Etats-Unis 4.7 5.3 9.8 5.2%
Ll ey oSl e e O Ara.ble—Saoudlte . 5.2 6.6 8.3 4.4%
Emirats Arabes Unis 5.8 6.1 6.1 3.3%
AW sy pnlall S o Venezuela 3.7 4.2 5.6 3.0%
el PN I P RPN | Nigeria 3.7 5.0 5.1 2.7%
s LS alblasl ST o8l Algérie 3.7 15 15 2 4%
ozl i J o9 Total des réserves prouvées | 11.7 154.9 187.1 100%

Table. Proven natural gas reserves by country (in tera m3)
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COAL

[ Coal has the largest reserves. As such, it is a fossil fuel of the future because it
will be the last one usable when oil and gas are scarce.Furthermore, it is
important to note that it is and will be possible to produce oil from coal but at
the cost of significant pollution. The distribution of coal in the world is different
from that of hydrocarbons and natural gas as shown in this table which
indicates the 10 countries with the largest reserves.

Pays fin 2014 | % du total
3989 98 gl lda e bl 48T 44 @=all D Etats-Unis 237 26,6 %
dol it sl S ,,LA‘)}TC) <, Y Latuell ¢ ed i Russie 157 17,6 %
- Chine 115 12,8 %
) 'UZDJLUL’JB ‘ L&S—g Looic Australie 76 8.6 %
oS I3 oF J1 8,Lay) ol e cclls e 3odle Tnde 61 63 %
ol e oSy axall oo Laadll GL;_;}I ((Sen $95cwwd Allemagne 41 45 %
. . Ukraine 34 38 %
N L’_” “ 18 caliges s,, - .
.tujf e {d é = S Sl Kazakhstan 34 38 %
lia § mose 52 LS (audall 5lally ligs,S gl Afrique du Sud | 30 3.4 %
J«ST iy (&I pdiall Jgul! dl ado Jguzl Indonésie 28 31 %
el LasY] Total monde | 892 100.0 %

Proven coal reserves by country (in billion tonnes)
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NUCLEAR ENERGY

Pays Réserves | 2007 | % Réserves 2013 | %
Australie 725 220 % | 170629 %
Kazakhstan 378 11,5 % | 679 12 %
Russie 172 52 % 506 9 %
Canada 329 10,0 % | 494 8 %
Niger 243 7.4 % 405 7%
Namibie 176 53 % 383 6 %
Afrique du Sud | 284 8,6 % 338 6 %
Brésil 157 |48 % | 276 5%
Etats-Unis 334 10,3 % | 2074 4 %
Chine nd nd 199 4 %
Total monde 3300 )| 100 % | 5903 100 %

World proven recoverable uranium reserves by country (in thousands of tonnes)
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L The evolution of global energy demand is constantly increasing due to
population growth "9 to 10 billion people by 2050", urbanization,
economic development and improvement in living standards.

[ Developing countries are experiencing faster growth in energy demand
than developed countries.

U Fossil fuels, although slightly declining, remain predominant in the
global energy mix.

[ Diversification of energy sources, including renewables, is essential to
meet demand while reducing environmental impact.

O Energy efficiency plays a crucial role in meeting the growing demand
while reducing total energy consumption.

 The evolution of global energy demand poses challenges for energy
security, energy supply and environmental sustainability.
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Any Questions !!1




