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In this report, we first describe global energy supply and demand, and explain the

prospect for global energy investment. Then we discuss the impact of changes in

international crude oil price, and interpret two important issues of global energy

problems. Finally we explain the meanings of policies and the ways to respond.

Based on the issues presented above, we draw the following conclusions:

1.

In the last decade, Taiwan’s average rate of growth in energy demand is far higher
than that of the global energy market.

The growing energy demands of China and India have led to significant impacts on
global oil, coal, and electricity markets. While the impact on natural gas is slight due
to higher costs, the long-term influence should not be neglected.

The global energy investment mainly focuses on developing countries, and the
electricity sector will dominate the future investment. Most capital needed for
energy investment will come from developed countries.

The international crude oil price has increased from the past 15-year low level of
$20 per barrel to $30 per barrel, and this trend will be lasting for a period of time.
However, there is no possibility suggesting that the real crude oil price will reach
the level of the second oil crisis of $120 per barrel.

The trend of fluctuation in the international crude oil price has formed, and that the
price will rapidly fluctuate and keep soaring is inevitable.

The primary concerns of global energy problems lie in energy security and climate
change. Policies should be addressed in maintaining adequate energy security and
reducing CO, emissions.
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AL kiR ¢ 4 p OECD/IEA (2003) , Energy Policy of IEA Countries: 2003 Review.
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2002 1Q03 2Q03 3Q03 4Q03 2003 1Q04 2Q04 3Q04 4Q04 2004 1Q05 2Q05 3Q05 4Q05 2005

OECD SUPPLY

North America 145 14.6 144 146 147 146 148 147 146 149 147 151 149 148 149 149

Europe 6.6 6.7 6.2 6 64 63 64 6.2 6 63 62 6.2 6 58 6.1 6
Pacific 08 07 07 07 06 07 06 06 06 06 06 05 05 05 05 05
Total OECD 218 221 213 213 218 216 21.7 214 212 21.7 215 218 214 211 215 214

NON-OECD SUPPLY

FSU
Europe
China

Other Asia

94 99 101 105 10.7 103 108 111 113 114 111 114 116 119 121 117
02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02
34 34 34 34 34 34 34 35 35 35 35 35 35 35 35 35
25 26 26 26 27 26 27 27 27 28 27 28 27 27 27 27

Latin America 3.9 4 39 4 4 4 4 4 41 42 41 43 43 44 44 43

Middle East

Africa

2.1 2 2 2 2 2 19 19 19 19 19 18 18 19 19 19
3 29 3 31 32 3 33 34 35 35 34 37 38 38 39 38

Total Non-OECD 245 25 252 257 26.2 255 26.3 266 27 27.3 26.8 27.6 279 283 286 28.1

Processing Gains 18 18 18 18 18 18 19 18 18 19 18 19 19 18 19 19

Total Non-OPEC 48.1 48.9 48.3 487 49.8 489 499 499 50 509 50.2 514 511 51.2 519 514

OPEC

Crude 251 26.7 26.2 26.6 27.7 26.8 27.9 28.2

NGLs 3.7 35 39 4 41 39 43 43 44 45 44 48 48 49 49 48
Total OPEC 28.8 30.2 30 30.6 318 30.7 322 324

Total Supply 769 79.1 783 79.4 816 79.6 821 823

4L k& - MONTHLY OIL MARKET REPORT , INTERNATIONAL ENERGY AGENCY, Aug., 2004,

1995 %22 23k £ F Fd 1988 thE p 64.0F F 4§ + 2
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% ° ¥ 195 £ 2.32002-2005# >3k £ ¥ F RKit 0 3f & 12005
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1988

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

OECD DEMAND

North America 208 21 20.7 205 20.8 21.1 21.7 216 222 227 231 238 241 24 242
Europe 13.4 135 136 14 142 142 143 146 149 15 153 152 151 153 151
Pacific 64 67 72 75 79 8 84 87 88 9 84 87 86 85 85
Total 40.6 41.2 415 419 429 432 444 449 459 46.7 468 47.7 478 478 477
NON-OECD DEMAND

FSU 89 87 84 81 69 59 45 44 4 38 37 36 37 37 38
Europe 09 09 09 09 07 07 O7 O7 08 08 08 07 07 07 08
China 22 23 23 25 26 31 31 33 36 39 41 43 46 47 49
Other Asia 37 41 44 45 48 51 56 6 64 68 69 73 74 76 17
Latin America 35 36 35 36 37 39 41 43 45 48 49 49 49 49 48
Middle East 32 32 31 34 37 4 42 41 42 43 45 46 47 5 51
Africa 18 19 19 2 21 2 2 22 22 23 23 24 25 25 26
Total 243 247 246 249 245 246 242 249 257 26.7 272 278 284 29.1 29.6

Total Demand

649 659 66.1 66.8 67.3 67.9 68.6 69.8 716 73.3

74 755 76.2 769 773

41 k& © OIL MARKET REPORT: Annual Statistical Supplement , INTERNATIONAL ENERGY AGENCY,

Aug., 2003
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2002 1Q03 2Q03 3Q03 4Q03 2003 1Q04 2Q04 3Q04 4Q04 2004 1Q05 2Q05 3Q05 4Q05 2005

OECD DEMAND

North America 241 245 241 248 249246 25 249 25 253 251 253 251 253 255 253
Europe 15.2 15.3 15.1 153 15.6 153 15.7 152 155 159 15.6 158 154 156 16 157
Pacific 86 98 82 8 92 88 94 81 81 91 87 94 8 82 91 86
Total OECD 48 49.6 47.3 48.1 49.6 48.7 50.1 48.2 48.6 50.2 49.3 50.5 48,5 49.1 50.6 49.7

NON-OECD DEMAND

FSU 35 38 31 34 39 36 35 37 37 39 37 38 36 37 4 38
Europe 08 08 08 07 08 08 09 08 07 08 08 09 08 08 08 038
China 5 52 52 58 59 55 62 65 63 64 63 66 69 68 7 6.8
Other Asia 79 79 79 8 85 81 84 84 84 88 85 87 87 86 9 88
Latin America 48 45 47 48 49 47 47 49 5 5 49 48 5 51 51 5
Middle East 54 55 53 57 57 56 58 58 6 6 59 61 61 63 62 62
Africa 27 28 28 27 28 27 28 28 27 29 28 29 29 28 29 29
Total Non-OECD 29.9 30.6 29.7 31.1 324 31 322 329 327 33.7 329 338 341 341 351 343
Total Demand 779 80.2 77.1 79.2 82 79.6 82.3 81.1 81.4 839 82.2 843 826 832 857 84

Fok %k - MONTHLY OIL MARKET REPORT , INTERNATIONAL ENERGY AGENCY, Aug., 2004.
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224 rrETREZR

H iz Feg

West East Former

Year

North

World Europe Europe Europe USSR America America Asia

E/N
Asia

Latin

Aus.

+N.Z. Africa China India

1990 3505360 509024 342900 166124 516600
1991 3436857 503750 346628 157122 455202
1992 3391124 471566 325160 146406 395254
1993 3463058 439936 297950 141986 376538
1994 3533719 432690 297641 135049 342001
1995 3658178 427747 289319 138428 323541
1996 3779428 429812 289127 140685 305649
1997 3727681 413335 276074 137261 279653
1998 3683326 398895 274757 124138 271518
1999 3639125 372191 256725 115466 271216
2000 3743142 380511 269633 110878 273960
2001 3772393 375557 262388 113169 275183
2002 3853310 365601 260981 104620 284498

758738
749288
758535
780841
796076
801393
845109
872255
872752
881525
918569
930304
918210

26121 1507472 183957
26831 1507469 189502
25995 1552626 189107
26497 1636957 196890
27485 1729593 199965
28216 1865114 209130
29202 1950325 219671
31074 1906999 228311
31494 1885321 232691
31558 1851864 241688
31818 1906904 269767
30412 1918505 286813
34895 1998492 291723

51328 136077 1050951 210500
51382 142935 1027818 228537
53105 134043 1064175 241888
53987 148302 1130433 252495
53487 152387 1207484 264180
53772 158395 1316891 279140
58361 160970 1377249 290568
59482 164883 1320518 293109
61092 162254 1283552 306676
62534 168237 1229109 311933
62695 168685 1214916 340158
75333 167099 1191945 348599
80449 171165 1252032 356833
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#25 1 & OECDR 73 T Kk

H =:TWh
United United
France Germany Italy Japan Kingdom States
1992 2002 1992 2002 1992 2002 1992 2002 1992 2002 1992 2002
Coal 38 28 305 302 25 41 138 284 194 126 1741 1971
oil 9 8 13 6 116 76 251 154 30 6 107 97
Gas 3 17 33 56 35 109 175 250 13 150 427 716
Nuclear 338 437 159 165 223 295 77 88 656 823
Hydro Comb. 69 61 17 23 42 40 83 80 5 5 254 248
Renewables 2 4 6 28 4 10 19 23 1 7 86 93
744 kiR 1 OECD/IEA (2003) , Energy Policy of IEA Countries: 2003 Review.
=~ REARETEY
(- )2001-2030 > #k s AL F 7 KB X
. PN
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1991 1995 1997 1998 1999 2000 2001 2002

Total flows 124 261 327 337 276 238 234 207
Official flows 62 54 40 62 43 23 58 49
Aid 35 33 27 28 29 30 30 33
Debt 27 21 13 34 14 -6 28 16
Private flows 62 207 287 274 233 214 177 158
Equity flows 43 144 203 187 211 200 185 161
FDI 35 108 176 180 196 174 179 152
Portfolio 8 36 27 7 15 26 6 9
Debt flows 19 63 84 87 22 15 -9 3
Bonds 11 31 38 40 30 17 10 19
Bank lending 5 31 43 51 -6 3 -12 -16
Others 3 2 3 -4 -2 -6 -7 -6

AL kIR B~ p IEA (2003) , World Energy Investment Outlook: 2003 Insight
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#3.2 2001-2030# § 4 I F

Hi:10Rm%~

7 RS i a3
AR €%

OECD Europe 645 62 143 501 1,351
Of which European Union 525 52 120 413 1,110
OECD North America 717 137 295 728 1,876
Of which US and Canada 654 130 261 649 1,694
OECD Pacific 357 61 131 260 809
Of which Japan, Australia, New Zealand 274 48 98 185 606
Total OECD 1,719 260 569 1,488 4,036
Transition economies 297 41 82 280 700
Of which Russia 157 21 45 154 377
China 795 50 345 723 1,913
East Asia 344 22 133 301 799
Of which Indonesia 72 6 33 74 184
South Asia 310 18 142 312 783
Of which India 268 15 119 262 665
Latin America 317 19 128 281 744
Of which Brazil 149 7 54 122 332
Middle East 92 15 47 103 258
Africa 206 13 123 266 609
Total developing countries 2,064 138 918 1,987 5,106
Total world 4,080 439 1,568 3,755 9,841

AL kR ¢ P~p IEA (2003) , World Energy Investment Outlook: 2003 Insight

- 16 -



3.F LT H-¢ [KOECDR 7F% 1 ¥ Je
RIRIEAGTFE T > A k=L 2> 20 A L RHTF
A3l E & H P22 X 720 R F 1+,x§.f»uzayr_b
(conventional oil )sdF # + & - 2L18 % 7 J4 ( non-conventional
oil » ¢ % gas-to-liquids) W79 » # Hfrid gL F 8% » &
FRDPEF B3 c TR FP A HF 22 - R FRE
® ©OECD¢ i B> =OECD¢ | B #h ¥ Rl T2 4 4
4459 8% %k ®BOECD ¢ R M3 £ (42 % 33
2001-2030#& F i 3R HF ) o d 3P L FF ® BIAE D TEE
B A Lo TRk L EIIRE G R A an
Ao Z A DR d MR R PR R
KEEER B RRAIR S 2L P
B EFHEORTINAS A e a2 - KB TR
T oRergie > BARINAP Y KBEFRG hA N RE (FIRTG
EAKRPE iy # ) QAT o P Avo AL pART K
(natural decline rate) - #-Fl4x Z FE PR F L BIFRTF A A
Mg e A A TR B T R AR 0 (BT R R
R E Ko BIAT RS R R B R AR RS £4
9% I At A Y R RS F & 119 -
POAM R AR B S AP IR > R A Bl R R R
LR BPT o Mg A RS2 P ETRY 0 RBI R RIR
LT AT AREF b T o RIFER DS
FPARBITAMEE W 2R 2 AR Z T R2RE D
KEFEDF G R8) A et 2 ER2I TR T RF
589 > I PEOPECE f FI&A 2L ¢ A Myc » 59 € 8> » @ 21k
AR R GBS o T A HA TR A AR TR

7

B EFRIET A v i ? A R BN E o
2 7

4

ol

-17 -



#.3.3 2001-2030# % & 38F° 4L F

H:10m% ~

Exploration & developmentNon-conventional oil Refining Total

OECD North America 466 114 43 622
OECD Europe 199 1 22 222
OECD Pacific 19 1 24 44
Total OECD 684 115 89 888
Russia 308 0 20 328
Other transition economies 113 0 7 120
Total transition economies 422 0 26 448
China 69 0 50 119
South and East Asia 87 7 69 163
Middle East 408 16 99 523
Africa 311 7 42 360
Latin America 241 59 37 336
Total developing countries 1,116 89 297 1,502
Total non-OECD 1,538 89 323 1,950
Total world 2,222 205 412 2,839

T k&R - B~p IEA (2003) , World Energy Investment Outlook: 2003 Insight

AR ER f’fi%%‘)’i’?ﬂﬁés.lwi R T
OECD§ AR > @ HE4 wrsézmo BRET
AR WE50%04L T dm A G o * KA iIfLF AT R B R
A BORFFRIE DT HLAVE LY LERE
EREH ARG CLNGR CH A F CHERT Y (£
8 4% 3.4 2001-2030# =% 2% ”“KF’B;},\F,> LH R E B R

3 2030F > AZ1@E5090 R B X AR 3 72 )1 ‘F.’K g 2 LNG =
;“ii;iﬁ °

ARFHET R RBEBBAF G T EOEL FEL
PRSI ARSI E ARG PN RERERL RE
AR o FIPt o FO A R F P enfErh 2 G s KK
FOAFTERTE AN M ETF A I A L 2
2ARBETEZ R o FURTER 0 A RB0E 2RI KRG L A2

-18 -



#3.4 2001-20304# X #& F M4 F

Hi:10m% ~
&E dXeF\)/ItSI:)T)trIr?Qn t lensignr';z]fn LNG Distribution Total

OECD North America 553 145 44 189 931
OECD Europe 227 110 29 108 474
OECD Pacific 46 22 30 21 119
Total OECD 826 277 102 318 1,524
Russia 187 109 5 32 333
Other transition economies 85 56 0 19 160
Total transition economies 272 165 51 493
China 31 29 5 35 100
South and East Asia 168 51 18 31 270
Latin America 141 52 21 39 253
Middle East 140 65 64 12 280
Africa 153 34 37 3 226
Total developing countries 633 230 145 120 1,129
Total non-OECD 905 395 150 171 1,621
Total world 1,731 673 252 489 3,145

AL kiR B~ p IEA (2003) , World Energy Investment Outlook: 2003 Insight
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#.3.5 2001-2030+# *% I8 4K F
Hi: 10~
Mining Ports Total
OECD North America 70.4 0.2 70.6
US and Canada 70 0.2 70.1
OECD Europe 24.9 0.2 25.1
EU15 10.1 0.1 10.3
OECD Pacific 32.8 3 35.7
Japan, Australia & NZ 32.7 2.2 34.9
OECD total 128.1 3.4 131.5
Transition economies 32 0.3 32.4
Russia 13.1 0.3 134
China 120.6 2.1 122.7
East Asia 154 4.4 19.9
Indonesia 9.8 1.8 11.6
South Asia 24.4 0.8 25.2
India 24.1 0.8 24.9
Latin America 8.6 1.2 9.8
Brazil 05 0.1 0.6
Middle East 0.1 0.1 0.2
Africa 21.8 0.4 22.2
Developing countries 190.9 9.2 200.1
World total 351 12.9 363.9
World total with shipping 397.8

FAL kR ¢ P~p IEA (2003) , World Energy Investment Outlook: 2003 Insight
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L kR 4 p World Market Research Center  (2004) , Global: Does the Oil Price Premium Exist?,
Aug. 2004.

-22 -



REF ERAEE > PR F T E R4 F 19731
1978# év’ﬂi%’ o @ ivE 1979 2192 E A H A T B E S
60% ~ 3 3 $90F ~ Ao ot Fldopt o 2 W F LA E (Resource
for the Future )snE % & Portney te 3T 1 B 2 W5 4 § 734 &
$2% ~ & - Mimy (gooddeal) - F]& > R i f%ﬁ?g?-’ p
N R 211018 AR R P 32 A5 ML F 0 2R
m},d:r%%é}%'{*“%k” Bﬂ‘m$4,: $5im:ﬁnh&,{m/‘%5 EL
b Bt 2R F RIRE PIMER AL o

71—"!;’{ 2005 #c3f o 2h s T @~ EWB LT B PRTIURA
Fob I IF KB AR 0 @ ¥ R -5 {127 (Baku-Thilisi) # ¢ o
BERSRT R EL O HER RO ERS BT REE
¥oRFEROER G ELDETHAER (LLBLI2EREN 5§
) SRR BRFCOFRAIEIELORGT A A L KEDPR
B RAR R (FLER43RE T l%i%éiﬁtﬁ%iﬁ*ﬂ)

Bl42 Z2RZ9 5 b AES

= Crude Oil Inventories: United States - 40
. (days of crude oil consumption) .

— 15
1983 85 87 89 91 83 9 97 99 2001 Aug. 29,
2003

AL kIR 4 A IMF (2004 ) , Economic Prospects and Policy Issues, World Economic Report,
IMF.

* 22 Portney, P.R. (2004), Why $2/Gallon Gas is Still a Good Deal, Resource of the Future, Summer,
2004.
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Six-Dray War
Suez Crisis :
| | | |
Q 1 2 3 4 5 o

Gross Peak Supply Loss (mbsd)

T4 kR ¢ P~p OECD/IEA (2003) , Energy Policy of IEA Countries: 2003 Review, Paris.

(2)F 72

4

WA HE ke VAR LB RYEF ERBITRDY
 F RBEER TR R 3Rk €F (Kyoto Protocol) % 5 £ B
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1.- % Bk A
IEA ¢ A B 72002 & &2 v g M = F it g E
(energy-related CO,emissions) #2001+ &= piz + 210596 » &
I|118 i eF > e 221990 & 4p b > P 4r 7 14.59% ° 1990-2001
&F’“’IEA@”’gﬁE&]#E*x%JJB/ Heuygg7 ~ 22
BN @W~Uﬁ9aﬂ@m;vg$£%4uj;k$%
¢ A FH4iT18% oA + T ¥ T ¢ A B 1990-2001# R
#W4e29% 0 B i WY 3E93% > ad fE RN EA0%
doo P AR AERK > 5119 (%L 45.11EA¢ B H&
SRARBE s F LR E ) o
FHREHET A7 M2 g AR IR F bt
B 0 2001 & 62 BB RN § B RABTREEE X
TEF % E R Ra20%E - 7 H L2 R fﬂm 7 621R AR
P AR EBR S £ S 2 W 11 ~ 8.5RPE5.4TR PR
25217 > £IEAE B MY = § A L B chpt & oo
IEA?EﬁP 1990-2010+# 3 4c ety & > A %+ & #-:E38% >
m 4 B H s £ IR { E215% 0 B EFL B it a £ PR
2 - cHWARBIERREIEFH G S FFT c e
W &Sl a0 FRRIRES09614 b o
ATz F LR PR R > T4 2 AR BEE U A
% -T*\m#f%i%i%c’—«ue R g P A ehd &R T Flag iR 2
Ao § bR A E RN E ST ER RERRASY
H4e239% ~5% ~43% 5 Fleidm A 24z F 0 R e W
W 402196~19% ~39% o @ - F LEPE W) gt
T F] o B R F)HB R B 7 1990F R SARRE oA @
ER -t S RS R LR EAEY T
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9209 £+ 0 WL £1296 0 #5477 H 8 B R 4 o
Tk kp w1 ¥F 2 - § P ERT 15
% > 41990 A2k p iR A T g ¢ T E o R
Mio 22 EMLRE 2R Flavhple oo i fom
BB YR # 1 KA 4 s § PR o B RTE M

%51 IEA¢ R R&E s Rhiphlchz 3 L g

Hix: g
% change % change
1990 2001 ggo-zogl 2010 ggo-zogo

Canada 430 520 20.76 542 25.87
United States 4826 5673 17.56 6736 39.59
North America 5256 6193 17.82 72178 38.47
Australia 260 370 42.33 390 50.08
Japan 1019 1132 11.15
Korea 226 436 92.68 . .
New Zealand 22 33 47.35 34 51.61
(- )Pacific 1527 1971 29.06 . .
Austria 57 67 17.82 65 15.81
Belgium 107 120 11.89 114 7.00
Czech Republic 154 119 -22.80 103 -32.93
Denmark 51 50 -0.22 64 26.27
Finland 55 60 9.55 59 7.24
France 353 385 9.12 462 30.96
Germany 964 850 -11.82 839 -13.03
Greece 71 90 27.73 118 67.5
Hungary 71 56 -20.12 58 -17.33
Ireland 30 43 42.47 46 51.02
Italy 400 425 6.3 429 7.12
Luxembourg 10 8 -19.68 8 -21.59
Netherlands 157 177 12.94 169 7.80
Norway 29 38 32.95 . .
Portugal 40 59 49.08 60 51.91
Spain 207 286 38.30 337 63.15
Sweden 51 48 -6.10 50 -3.21
Switzerland 42 44 5.59 43 4,58
Turkey 129 188 45.97 406 215.44
United Kingdom 560 541 -3.48 538 -4.00
IEA Europe 3535 3655 3.38
(= )IEA Total 10318 11818 14.54

4L kiR ¢ P~p OECD/IEA (2003) , Energy Policy of IEA Countries: 2003 Review, Paris.
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LR R LSRR XA A RN
7 020024% f BRI ELIR TR R AL E B p% FiFd g o
£¢ > AIEAL M E R RPILT B BN EwITHE R AR
MRk o blde o £ RGIEF AR %%% (Climate Leaders
Programme) - &E sc/ir& 2 £330 Fan s Pu k> p %
PR LR AR P FE T REE P IR F x
e F P E B b MR RPITARRARE & on
§ o TP FR D FUERFGRET T TR R o
BREM SR E P 4R 220k § WE gk T 7
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(5)rx K A2 5 (policy processes )

FCRALE ¥ & 5 RBM4 e (planning policies @ 3%
o R B E AR ) Ba Py (outreach
policies » F 3 Bif&aER ) & ~ 5 o
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8 +ar FL fol2 [ IEA  (2002), Security of Supply in Electricity Markets: Evidence and Policy
Issues International Energy Agency, Paris.
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Australia Australia  US: us:

Country UK Norway Sweden Victoria N.S.Wales California PJM
Change in reserve

margin since year of

liberalization until

year of 2000 0 -2 0 -24 -13 1 0
Change in average
reserve margin 5 -3 -5 -16 -7 -7.5 -3
Year of liberalization 1990 1991 1996 1994 1997 1998 1998

FAL kR B p IEA (2002), Security of Supply in Electricity Markets: Evidence and Policy Issues,
International Energy Agency, Paris.
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