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L’e'nergie nucle'aire: une ne'cessite'? Points de vue Franco-Japonais
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TOTAL PRIMARY ENERGY SUPPLY BY FUEL
The World
Evolution from 1971 to 1996 of World Total Primary Energy Supply* by Fuel (Mtoe)
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1973 and 1997 Fuel Shares of TPES

Combustible Combustible
Renewables Renewables
Hydro &Waste Other** &Waste  Other®*
1.8%  11.3% 0.1%  Coal Hydre j1.1% 04%  Coal
Nuclear 24.8% 2.3% 24.0%
0.9% MNuclear
6.7%
Gas Gas
16.3% 20.2%
Qil Qil
44.9% 353%

*Excludes international marine bunkers and electricity trade.
**QOther includes geothermal, solar, wind, heat, etc.

Source: Energy Statistics and Balances of non-OECD Countries.

The OECD
Evolution from 1971 to 1996 of OECD Total Primary Energy Supply* by Fuel (Mtoe)
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*Other includes geothermal, solar, wind, heat, etc.

Source: Energy Statistics and Balances of OECD Countries.
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TOTAL PRIMARY ENERGY SUPPLY BY REGION
The World
Evolution from 1971 to 1996 of World Total Primary Energy Supply* by Region (Mtoe)

Combustible Combustible
Hydre Renewables Renewables
2.1% &Waste  Other®* Hydro &Waste Other®*
MNuclear 2.3% 0.1% Coal 2.3% 31% 0.6% Coal

1.3% 22.3% Nuclear 20.6 %
10.9%
Gas
Gas
18.8% 20 6%
Qil Oil
53.1% 41.9%

*Excludes electricity trade.
*Other includes geothermal, solar, wind, heat, etc.

Source: Energy Statistics and Balances of OECD Countries.

TOTAL PRIMARY ENERGY SUPPLY BY REGION
The World
Evolution from 1971 to 1996 of World Total Primary Energy Supply* by Region (Mtoe)
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The OECD

Evolution from 1971 to 1996 of OECD Total Primary Energy Supply* by Region (Mtoe)
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I OECD North America 0] OECD Pacific  [] OECD Europe

1973 and 1997 Regional Shares of TPES

OECD Europe OECD Europe
36.9% 34.2%

OECD OECD
Pacific Pacific
11.0% 15.7%
OECD North America QECD North America
52.1% 50.1%

*Excludes electricity trade.

Source: Energy Statistics and Balances of non-OECD Countries.
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*Asia excludes China.

**Other includes Africa, Latin America & China.

1973 and 1997 Regional Shares of Nuclear Production

Producers of Nuclear Electricity
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Producers TWh % of World total ‘

United States 715 29.6
France 397 16.4
Japan 302 12.5
Germany 160 6.6
Russia 109 45
United Kingdom 95 3.9
Canada 93 3.8
Ukraine 80 3.3
Korea 74 3.1
Sweden 73 3.0
Rest of the 322 13.3
World 2,416 100.0
Installed Capacity GW

United States 99
France 62
Japan 44
Germany 22
Russia 20
Canada 15
United Kingdom 18
Ukraine 12
Korea 11
Sweden 10
Rest of the World 46
World 354

Country % of nuclear
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(based on first 10 producers) in total domestic

electricity generation

France 78.2

Sweden 52.5
Ukraine 43.8
Korea 33.1
Japan 30.1
Germany 29.1
United Kingdom 27.3
United States 19.6
Canada 16.3
Russia 129
Rest of the World* 10.0
World 17.7

1998 data 1996 data Source : Commissariat

EEnergie Atomique(France) 1996 data

*Countries with nuclear production only.

Sources: Energy Statistics and Balances of non-OECD Countries; Electricity Information

CO2 Emissions by Region
Evolution from 1971 to 1996 of World CO2 Emissions* by Region (Mt of CO2)
1973 and 1996 Regional Shares of CO2 Emissions*
1973
1996
16 200 Mt of CO2
22 700 Mt of CO2
*Calculated using IEA's Energy Balance Tables and the Revised 1996 IPCC Guidelines.
CO2 emissions are from fuel combustion only.
**Asia excludes China

Source: CO2 Emissions from Fuel Combustion.

OUTLOOK FOR WORLD TPES TO 2020

TPES* Outlook by Fuel (Mtoe)
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Fuel Shares of TPES* in 2010 and 2020

Nuclear ?'g‘g-r Other Hydro Oth er***

07% Coal®* Nuclear 2.6% 0.8% Coal**
58% 28.4% 4.4% 28.7%

Gas
23.6%

Gas
25.2%

Oif* Oil*
38.8% 38.3%

Includes bunkers.
**Includes combustible renewables & waste for OECD countries.
**Qther includes geothermal, solar, wind, tide, etc.

Source: World Energy Outlook.

Electricity Generation* by Fuel

Evolution from 1971 to 1996 of World Electricity Generation* by Fuel (TWh)
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Hydro et Hydro Other**
21.0% 07 % Coal 18.4% 1.4% Coal
38.3%

Nuclear
13%

Gas MNuclear
12.1% 17.7%

Qil 24.6% Gas 14.8% Qil 9.3%

CO2 Emissions by Fuel
Evolution from 1971 to 1996 of World CO2 Emissions* by Fuel (Mt of CO2)
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OUTLOOK FOR WORLD TPES TO 2020
TPES Outlook by Region(Mtoe)
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. QECD* D Middle East . Transition Economies™* . China®*#*
B Asiaisi B Latin America L] Africa B Bunkers

Regional Shares of TPES in 2010 and 2020

. Latin . Latin
Asia®™™*  America Africa Asia America  Africa
o 12.6% 64%  29% 15.2% 72% 3w
China’
13.5% Bunkers Bunkers

1.5%  China**
15.3%

1.5%

Transition Transition
Economies™ Viddl Economies™
124% éas:e QECD* 12.1%  Middle East OECD*
3.5% 47.1% 4.1% 415%

*Does not include Mexico, Poland or Korea  *Includes Former USSR and Non-OECD Europe.
**China includes Hong Kong.  ***Asia excludes China

Source: World Energy
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Selected Energy Statistics for 1996

GDP Energy Net co2*
(PPP) Prod. Imports Emission
s
(million) (billion (billion (Mtoe) (Mtoe) (Mtoe) (TWh) (Mt of
90 US$) 90 US$) C0O2)
World (a) 5624.44 24193.78 30941.41 9434.41 . 944786 12539.58 22620.46
OECD 1092.29 1937264 1844199 3753.75 133855 5019.76 8193.10 12117.05
Middle 155.20 510.37 579.01 1127.25 -798.84 315.84 315.20 882.27
East
Former 291.95 48856  1006.11 1198.02 -277.01 93242 112285  2346.07
USSR
Non-OEC 60.42 138.71 240.11 66.57 57.02 121.55 186.99 319.60
D Europe
(b)
China 215.41 696.66  3594.20 1100.39 -7.01 1096.80 99948  3141.93
Asia (c) 1698.74  1409.50  3925.24 866.88 113.93 960.80 819.97 1867.12
Latin 389.93 107577  2027.45 539.38 -102.76 42417 547.22 840.36
America
Africa 720.50 501.58  1127.31 782.16 -328.63 445.90 354.78 691.48

(a) World excludes Albania, DPR of Korea and Vietnam.
(b) Non-OECD Europe excludes Albania.
(c) Asia excludes China, DPR of Korea and Vietnam. GDP and GDP(PPP): OECD/World Bank/CEPII (Paris)
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S: satisfaction G: GDP E: Energy C: Carbon
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Three ‘Ds' Prescription for the Solution of Problems
1. Dematerialization
2.  Decoupling

3.  Decarbonization

BRLSVTILA
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SAE—Yav, DED. BENSYY TN, EVETHS YUY TILAENWSZ&T, REDUCE &
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ZETTEVED,

BREMBEUELNS TXILE—DHUEME
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BABICAEDFEFT N E, BLOEZEDDEFI LU, AOKHERIEZITHDIEDT, ZARDDIFHTIC
LW YZXTLELT, BRUKTHTERW, TNZEIYRTLAEUVUTUERRIEFRW, DFED, Bi#t
WRERL T3, MRAEEZENERWDOIF T, 2L THE ERE L TOERDEUN, FIF, ZNnIEEE
ICBEDFE Ufco INDBERBESBA Y EY T4 T2E5EZZERE, HAZED TOWIFIFLWWRRT, BA
BUARDAETH D, tRDIcE T2 TSEVNET, ZUTRIMARKE. BENMPZIET, TRILF—H
RKOBENTHY TV TORAY N TT,

BA—R>

3DBEDFH—RZE€—> 3 (DECARBONISATION)Id, ERILF—DERMAELFELTEXT,
BAROIXILF— ARFETI L. PIRELEBVET, KBEOOD WS IEWTHD FT, 2L,
BROIXIIF—RIZIF TR BEOIRIF—FEEZ EHNRIBWNT &IFIERER, FL A<, X~
NEVWEWSONBROIXLF—THEDEINS, CNEBICIA N IVICEHD EEHIC, PIEFD
{EEIRILF—OE FlZIL5TiHNESHRE(ADVANCED COMBINED CYCLE)Efffic & > T, B
Wt B0%BDENEEZ VLWL I U TP —UE U INETOXRKADEMELE WWETDIE. 38%
THoHDH, KEC 0% EBZX. SELLTWVWBON, B3%TT, EALAThIEV TV Z E
K&D, TH—RZE—Y 3 UPNTEBZEBVET, MR T AlEVW>TH, BFHERL 2 &EHHERG
WEWSZETZEWEY, &3P, BFAICDOVWT, HETH JCO EWVWS XS BREBLBRERDH D
FUlo BFAR FEETHLZ L IEDG<Bo>TVWSDKE T VATHE> TWRWL, W
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REETHBDElE. HEHDELDHASNTHDIEWS I ENEXZRTHNET,

Shared Goals
1.  Diversity, efficiency and flexibility within the energy sector - + - - Non-fossil fuels,
particularly nuclear and hydro power,make a substantial contribution to the energy
supply diversity of IEA countries as a group.
2. More environmentally acceptable energy sources - - A numberof IEA members wish
to retain and improve the nuclear optionfor the future, at the highest available safety
standards, becausenuclear energy does not emit carbon dioxide.(The “Shared Goals”

were adopted by IEA Ministers at their4 June 1993 meeting in Paris)

CO2 AR : RF AN 2 4. HEERBERTIS VX 2 AKX 4
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lE. KEBRNHDLSIC. ETOIXRILF—IRIE CO2 ZHT ., MBI EDSSVDENEWSEITTH
%, RFAREME. RERMETIF CO2 ZHEH LBV, TNIFFEETIZH D FIH HERFEEZIES.
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UTHELWEKRBEINE UL, BETEHDEFA, EFEDOTBNOFICEHDELILLSIC, FA
BREZLTHED Y, BZEAETITOHE. Lk RiE PR BN, KOS5 AISEREINET,
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NUCLEAR POWER PLANTS INFORMATION

Nuclear Share of Electricity Generation

|Nuclsar Share of Electricity Generation in 1999'
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