IEA/WEO2008

IEA/WEO2008(International Energy Agency /World Energy Outlook 2008)

IEA/WEO2008 Reference scenario(

111

(Fields yet to be developed)

(Fields yet to be found)

(conventional oil) (NGL :Natural gas liquids)
2000 2030
2030 22
2030
2006 ( ) 45

480 2030 2.1
21%
45
19.2
2006 52 60
40

(Crude oil)

(Currently producing fields)

2010
35 2006
1.1.2
) 2006
2006
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mb./d

o Natural gas liquids
M Mon-conventional oil

B Crude oil -
additional EOR

W Crude oil - fields yet
to be found

Crude oil - fields yet
to be developed

M Crude oil - currently
producing fields

1990 2000 2020 2030
1.1.1 (IEA/WEO2008)
(E)Yy) World
800
700
600 = Other renewables
3 B Biomass and waste
= 500
qc) H Hydro
% 400 ® Nuclear
£ 300 - B Gas
n- -
200 - = ol
u Coal
100 -
0 T T T T T T
1990 2006 2015 2020 2025 2030
1.1.2 (IEA/WE02008)
1.1.1 (IEA/WEO2008)
World
() ()
2006 2030 '06-"30
Coal 26.0 28.8 60.8
Qil 34.3 30.0 26.8
Gas 20.5 21.6 52.5
Nuclear 6.2 5.3 23.8
Hydro 2.2 24 58.6
Biomass and waste 10.1 9.8 40.1
Other renewables 0.6 2.1 430.3
Total 100.0 100.0 45.0




Shell energy scenarios to 2050(Shell International BV)

“ "Blueprints scenario”

oScramble scenario

Scramble scenario

oBlueprints scenario

Blueprints scenario

Scramble scenario

Blueprints scenario

1.1.3 1.1.2
75.8 2050
66.2
scenario 2030

2030

Scramble scenario

Scramble scenario

2008

2050
5.4

Blueprints scenario

Blueprints scenario

”Shell energy scenarios to 2050” ”Scramble scenario
2050
550ppm
CO2
550ppm
ppm
Scramble scenario 2000 2030
111 Blueprints scenario 2000 2030
84.4 Blueprints scenario  Scramble
2030 12.7 2000
21.8 31.6 IEA/WEO2008
2030
2000 10.6 2030 12,6 2050 14.9
2030 85 2050 7.4

Blueprints scenario



(Elty) Shellenergy scenarios to 2050_Scramble
1000 -
900
800
m Other renewables
700 = Wind
>
% 600 m Solar
acé M Biomass
.g 500 m Nuclear
a 400 - m Gas
mOil
300 -
M Coal
200 -
100 -
0 - : : ; ; ;
2000 2010 2020 2030 2040 2050
(Elty) Shellenergy scenarios to 2050_bluep ints
900 -
800
700 W Other renewables
600 = Wind
>
S m Solar
Q
5 500 M Biomass
g el
§ 200 - uclear
a ® Gas
300 - = Oil
M Coal
200 -
100 -
0 A T T T T T
2000 2010 2020 2030 2040 2050
1.13 (Shell energy scenarios to 2050)
1.1.2 (Shell energy scenarios to 2050)
Scramble Blueprints
() () () ()
2000 2030 2050] '00-'30 | '00-'50 2000 2030 2050] '00-'30 | '00-'50
Coal 23.3 28.6 29.9 1165 171.1 233 26.8 270 918 1144
Qil 35.3 24.4 16.0 218 -4.1 35.3 21.7 204 30.6 6.8
Gas 211 18.3 12.3 52.3 22.7 211 20.6 159 62.5 38.6
Nuclear 6.7 4.9 49 28.6 53.6 6.7 49 65 214 78.6
Biomass 10.6 12.6 14.9 109.1 197.7 106 8.5 74 34.1 295
Solar 0.0 3.5 10.7 - - 0.0 3.2 9.6 - -
Wind 0.0 2.5 4.1 - - 0.0 25 51 - -
Other renewables 3.1 5.2 74 192.3 400.0 3.1 58 8.1 207.7 376.9
Total 100.0 100.0 100.0 75.8 111.3 100.0 100.0 100.0 66.2 84.4




IEA/WEO2008

1.14 IEA/WEQ2008  Shell energy scenarios in 2050 2030
IEA/WOE2008 2030 Scramble scenario
Blueprints scenario IEA/WOE2008 Blueprints
scenario Shell energy scenarios in 2050
11 IEA/WOE2008 4.5
(EJ/%) Total primary energy in 2030
80
700 -
600 -
& 500 - u Other renewables
é ® Biomass
:% 400 1 B Nuclear
g M Gas
a 300 -
m Oil
200 - m Coal
100 -+
0 M|
Scramble Blueprints IEA/WEOQ2008
Shell energy scenarios to 2050
1.14 2030
1.1.3 2030
Shell energy scenarios to 2050
Scramble Blueprints IEA/WEQ2008
(EJ) () (EJ) () (EJ) ()
Coal 210 28.6 186 26.8 205 28.8
Qil 179 24.4 192 27.7 214 30.0
Gas 134 18.3 143 20.6 154 21.6
Nuclear 36 4.9 34 49 38 53
Biomass 92 12.6 59 85 70 9.8
Other renewables 82 11.2 79 114 32 45
Total 733 100.0 693 100.0 712 100.0
1.15 1.14 2030



(EVY) Japan
25.0
200 1 m Other renewables
=] m Biomass and waste
2 150 H Hydro
(O]
E ® Nuclear
E 100 = Gas
o
uQOil
5.0 1 m Coal
0.0 -
1990 2006 2015 2020 2025 2030
120.0
100.0
= Other renewables
2 80.0 - = Biomass and waste
2 m Hydro
(O]
g 60.0 1 = Nuclear
g = Gas
.  40.0 -
u Qil
20.0 - H Coal
0.0 - T T
1990 2006 2015 2020 2025 2030
(E)y) EU
90.0
80.0
70.0 = Other renewables
2 60.0 = Biomass and waste
% 50.0 B Hydro
E 400 B Nuclear
g M Gas
o 30.0
mOil
200 1 = Coal
10.0
0.0 -
1990 2006 2015 2020 2025 2030
115 (IEA/WEO2008)
114 (IEA/WEO2008)
Japan United States European Union
() ( () ( () (
2006 2030 '06-"30 2006 2030 '06-"30 2006 2030 '06-'30
Coal 212 20.6 -45 23.8 24.7 14.9 17.8 137 -19.8
Qil 45.6 32.4 -30.3 404 344 -6.0 36.7 31.6 -9.9
Gas 148 204 35.9 216 20.2 34 24.1 29.4 27.6
Nuclear 15.0 20.0 316 9.2 9.8 174 14.2 9.1 -32.6
Hydro 13 15 14.3 11 1.0 4.0 14 2.0 46.2
Biomass and waste 13 2.7 100.0 34 7.2 131.3 51 9.9 102.2
Other renewables 0.8 2.3 200.0 0.5 2.8 491.7 0.8 4.3 485.7
Total 100.0 100.0 -1.7 100.0 100.0 10.6 100.0 100.0 45




IEA/WEO2008

IEA/WEO2008 2006 2030
41.1
(Ely) World
600
500
|
o 400 . - 1 an
S on-energy use
g— 300 [ | | other sectoers
é -_— M Transport
‘_O’ 200 1T M |ndustry
g
0 - T T T T T
1990 2006 2015 2020 2025 2030
1.1.6 (IEA/WEO2008)
115 (IEA/WEO2008)
World
() ()
2006 2030 '06-'30
Industry 27.0 29.1 52.3
Transport 275 27.8 42.4
other sectoers 36.3 344 334
Non-energy use 9.2 8.7 34.3
Total 100.0 100.0 41.1
Shell energy scenarios to 2050
1.1.7  Blueprints scenario Blueprints scenario
2000 2025 14 2050 1.7
2000 2025

IEA/WEO2008 2006 2030



600 El per vear

400

200

o O W

2000 2025 2050

1.1.7 Blueprints scenario

1.1.8 1.1.6

9.2

Non-energy Use
Residential

Transport

i

Services
Agriculiure & Other Industry
Heavy industry

(Shell energy scenarios to 2050)

2006 2030 6.0

2006 2030 9.1



(EJy) Japan
16.0
14.0
12.0 A
S 100 - = Non-energy use
g— 8.0 - = other sectoers
2 = Transport
g 60 -
= = Industry
g
T 40 A
2.0 4
0.0 - T T T T T
1990 2006 2015 2020 2025 2030
(E)Y) USA
80.0
70.0
60.0
& 50.0 = Non-energy use
g— 200 - = other sectoers
2 H Transport
S 300 -
= M Industry
g
£ 200
10.0 -
00 - T T T T T
1990 2006 2015 2020 2025 2030
70.0
60.0
50.0
S m Non-energy use
og_ 40.0 -
g m other sectoers
é 300 - B Transport
§ ® Industry
S 200 -
£
10.0 +
0.0 - T T T T T
1990 2006 2015 2020 2025 2030
1.1.8 (IEA/WEO2008)
1.1.6 (IEA/WEO2008)
Japan United States European Union
() ( () ( ()

2006 2030 '06-"30 2006 2030 '06-"30 2006 2030 '06-'30
Industry 29.1 30.6 -1.0 179 16.2 -1.1 241 226 2.6
Transport 25.9 20.3 -26.4 41.3 40.8 7.9 28.9 27.8 51
other sectoers 34.2 40.0 10.0 30.6 34.0 21.2 38.4 422 20.2
Non-energy use 10.8 9.1 -21.1 10.2 9.0 -4.3 8.7 7.3 -8.0
Total 100.0 100.0 -6.0 100.0 100.0 9.1 100.0 100.0 9.2




IEA/WEO2008

1.1.9 1.1.7 IEA/WEQO2008
2006 2030 42.3
92.0
(E)y) World
140.0
S
1200
£
o
21000
8
E 80.0 m Other fuels
o
= = Biofuels
2 600 = Ol
(]
g 40.0
£
& 200
0.0
1990 2006 2015 2020 2025 2030
1.1.9 (IEA/WEO2008)
117 (IEA/WEO2008)
World
() (
2006 2030 '06-"30
Ol 94.5 92.0 385
Biofuels 1.1 3.7 391.7
Other fuels 4.4 4.3 39.8
Total 100.0 100.0 42.3
Shell energy scenarios to 2050
1.1.10 Scramble scenario
2050

1111 2020

-10 -

2050

15
2030
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200
| 50
 — @ Fleciricity
100 Biofuals
® Casaous hydrocorbon foals
& Liquid Tuel Tossil derived
50
0 |
2Oy s 2050
1.1.10 (Scramble)
Fl oer wanr
1008 ’
® Biotuels - 2™ genaralion
- Biofuels - 19 generation
50 - @ Llectricity
® Traeditional
{¥
2000 2010 2020 2030 2040 2050
Iraditional biomass includss wood, dung, =lc.
1.1.11 (Scramble)
Blueprints scenario
1.1.12 2025
2050
40 2050
2025
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200

150
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2.4

Passenger distance travelled (world), index 2000 = 100

2000 2025 2050
1.1.12

Blueprints scenario

1.1.13
2030

2050 4.7

2030

200

150

100

50

El per yeor

2000 2010 2020 2030 2040 2050
1.1.13
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2000 2030
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CO2

IEA/WEO2008 CO2
1.1.14 1.1.8 IEA/WEO2008 CO2 1990 2006
33.2 2006 2030 45.4 1990 2030 93.6
40 2
(Gt-CO2/y) World

45

40 —

35 —
30

25 Gas
=0

20 1 Qil
m Coal

15 -

10 -

5 |

0 A T T T T T

1990 2006 2015 2020 2025 2030

Energy-related CO2emissions

1.1.14 CO2 (IEA/WEO2008)
1.1.8 CO2 (IEA/WEO2008)
World
()
'90-'06 '06-'30 '90-'30
Coal 40.5 59.5 124.2
Qil 22.0 27.0 54.9
Gas 42.8 51.6 116.5
Total 33.2 45.4 93.6
Shell energy scenarios to 2050 CO2
Blueprints scenario CO2 CO2 2020
Cco2 2040
Blueprints scenario  CO2 550ppm
1.1.15 IEA/WEO2008 CO2
2030 C0o2

IEA/WEQ2008 Reference

scenario( )

-13-
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10

Gt CO, per year

Sub-Saharan Africa
T — Mickdla Fast & M. Alrica
& lalin Americo
'—1 ‘ i ©  Asia & Oceania - Developing
- == _ @ Asia & Oceania - Developed
l F— ——y ¢ North America
- - - -I | e Europe
2000 2010 20720 2030 2040 2050
1.1.15 COo2 (Blueprints)
45
o 40 | Marine bunkers
.§ 35 B = Latin America
= Africa
(5]
8 25 [ = Middle East
O .
8 20 | H Asia
% 15 m E/Europe/Eurasia
% m Pacific
E 10 B Europe
L
5 B North America
0 T T
1980 1990 2000 2006 2020 2030
1.1.16 COo2 (IEA/WEO2008)
1.1.9 CO2 (IEA/WEO2008)
World
()
'90-'00 '00-"30 '90-"30
North America 174 8.0 26.8
Europe 0.3 2.3 2.6
Pacific 25.9 6.0 335
E.Europe/Eurasia -39.2 36.3 -17.1
Asia 47.7 232.7 3915
Middle East 64.4 169.1 342.4
Africa 255 69.6 112.7
Latin America 43.3 86.0 166.7
Marine bunkers 30.6 69.1 121.0
Total 11.7 73.2 93.6
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IEA/WEO2008
1.1.17 IEA/WEO2008

1990 2006
2030
1990 2006
2006
1990 2006
2030

COo2

CO2
COo2
CO2 12.8
2006 2030
1990
19.8

2.5

1990 7.2
COo2

- 15 -

2006

2006

1

2030

1.9

2030



Energy-related CO2emissions
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IEA/WEO2008
1.1.18 1.1.10
26.4
2030
95.5
2030 7.7

2006
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Primary energy by transport sector

(EJly)

Japan

45

4.0

35

3.0 4

25 7

2.0 ~

15 ~
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1990 2006

il

2015 2020 2025 2030

= Other fuels
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= Qil

Primary energy by transport sector
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350
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30.0

25.0

20.0 7
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111

1990 2006

2015 2020 2025 2030

= Other fuels
m Biofuels

= Qil

Primary energy by transport sector

(EJY)
18.0

EU

16.0

14.0

12.0 -
10.0 -
8.0 -
6.0
4.0 -
2.0 -

0.0 -

il

1990 2006

2015 2020 2025 2030

= Other fuels
m Biofuels
m Qil

1.1.18
1.1.10

(IEA/WEO2008)
(IEA/WEO2008)

United States

European Union

2006

() ()
'06-'30 | 2006 2030

()

2006

2030

(
'06-'30

QOil

97.8

-28.1 96.0 913

96.2

90.3

-14

Biofuels

0.0

- 17 6.4

1.6

6.6

3333

Other fuels

2.2

50.0 2.3 2.3

2.2

3.1

50.0

Total

100.0

-26.4 100.0 100.0

100.0

100.0

51
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IEA/STATISTICS

1.1.19
2001
25
1992
(
37 63
65 35

) 1998

-19 -

65

1.1.20

59

1990

IEA/WEO2008
35

75

41
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(
( ) (Gas to liquids) (Biomass to liquids)
(Fischer-Tropsch) 1.2.1
1.2.1 ( )
M/ ) e (ka/cm3)
L MJ 38.2 - 0.0686 (kg-C02/MJ)] 2.62 (kg-C0O2/L) 0.77 _0.97
L | ma 346 188 - 0.0671 (kg-Co2/M3)| 232 (kg-cO2/L) 0.75
L MJ 38.2 50 58] 0.0686 (kg-C02/MJ)| 2.62 (kg-CO2/L) 0.84
LPG kg | MJ 50.2 108 - 0.0598 (kg-C02/MJ)| 3.00 (kg-CO2/kg) 0.49
CNG( ) {Nm3| MJ 411 130 - 0.0506 (kg-C02/MJ)| 2.08 (kg-CO2/Nm3) 0.43
( ) kWh | kWh 3.60 - 0.555 (kg-CO2/kWh) _
( ) kWh | kWh 9.00 - - -
DME L ]| mJ 212 50 60] 0.0604 (kg-co2/MJ)| 1.28 (kg-CO2/L) 0.67
L MJ 239 108 - * 0.79
L MJ 36.0 51 * 0.89
GTL( ) L MJ 36.0 73 81] 0.0676 (kg-CO2/MI)] 243 (kg-CO2/L) 0.77 _0.79
BTL( ) L MJ 36.0 84 99 * 0.78 0.79
kg MJ 142.0 - 0.08989
2005 ( )
DME DME
TNO
Neste Oil Corporation & NEXBTL Renewable Diesel
WE-NET
CO2
COo2
COo2
CcOo2 COo2
BTL

-22 -



2000 10,630 kL
2006 9266 kL 12.8 ( 12.1)
2000 4316 kL 2006 3060 kL 29.0
2006 2000 5967 kL
( 122 2000 40.6 2006 33.0
9 7
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