IEEJ: 2009 4 8 H fg#k

B CEREBA  : International Energy Outlook 2009

CREZRIILEF—1EHRB)

B -EXi-yv b BIRIHR AEA EhA
BB - EEXai—v b BIRIH HLE E—

-|j-'7|)_

KE T RV F —15H R (ETA) 13 2009 48 5 1T, 2030 £ TOMRO T 3L F—FHRITH
WTORBLEZE L OEHEE lNnternational Energy Outlook 2009] (LAF [IE02009))
AR LT,

[E02009 ZEH) L7z [ongf T4~ TlE, 2 TOZRLF—JHIZIB N TEDOHE EITH K
THETRLCTEY, RO LF—FFEIL, 2006 4F2>5 2030 4 F TORIZ 44%H TS
ERBEINTWD, BAEOHRNARREEKICE Y, BHOICEEZEOMBNTIRAEND
b, RHIRICIZ 2010 ELARE, AP FFHET Z & T, HRICRERE & =32V F—5F
OB BHEIMEFNZ R D & FRIL TS, ZOH Tk, Rk 2328~ — 2 T 2015 4£|Z
$110/Bbl, 2030 #:(Z$130/Bbl & LR Zfeld 2 T L7223 5 % 2030 4F % TldAlldHE RO
TENANF—PFTHVRTHLE LTS,

(i) O T, IE02009 DFEHEr — 2 TOHROHEEIL, 2006 40 8,500 7 B/D
235 2030 AEIZIE 1 {8 700 J7 B/D ~& 2,200 J7 B/D #EINT 5 & THIT 5, EDOIEEEDHEN
Zi 72X MO A PE BT, HUIRBINIZ S & OPEC 23 4, 400 J7 B/D ($EiNE: 900 /5 B/D) .
3 OPEC 7% 6,300 J5 B/D (¥§In# 1,300 5 B/D) 72V JEOPEC OFEtELZ THIL TW\W5, £
7o SRR & FEAERA A TR T A D & kA3 9, 300 7 B/D (N4 1, 200 J7 B/D) |
FEFENRAIAN 1, 300 J7 B/D (HEANE: 1,000 J7 B/D) & FEAEARAL D Kig ez HiAA T\, 75l
e, AMETRROZRAXF =R TIEH L0, ZOHRHIIRES LT D &% 1E02009
IETHIL TV,

BRIAEY : report@tky. ieej. or. jp



IEEJ: 2009 4 8 H fg#k

B CEREBA  : International Energy Outlook 2009

CREZRIILEF—1EHRB)

B -EXi-yv b BIRIHR AEA EhA
BB - EEXai—v b BIRIH HLE E—

1. [FLC®IZ

KEH = 2 —1FH )5 (Energy Information Administration, LA EIA & H#&EE) 13 2009
5 H 27 BHIZ 2030 FETOMROZRLF—FTHICONTORIBLEZ E LDl REE
[International Energy Outlook 2009 (LL'F [TEO2009)) %#%FE L7,

IEO2009 OfERkiE, TF3X) Ina F4 ) ROz —FE R @ L) [l
(Liquids) | TREKRA A THf) 8] [EFEHMAO VX —HE) HEEFHP O 3L
F—iH#) (=L X—BEo ZbRFEYEH] (BEO IFBERA~K]) nHkD, L
T, AR TiEL, IE02009 #ZR L7z IhA T4 M BRO Al OFEIZOWTHEZELHE
4%, 723 TE02009 DFEMIZHOWVWTIL, EIA DR—L_R—IIT7 78 AT 52 LT, &
LDOAFNHRRTHLDOT, FEMIEEDL 5 A TSHEE 720,

2. N1Z54 bk

IEO2009 (28 2EHES — 2 (BIEOBIHISRCER D EDLLRNE T 57— A, KT
EITHID DI VRY R TEREr — 2 2 FifE L §2) 128D & ROV F—FFE T,
2006 -5 2030 £ FE TOMIZ 44% D L RBILTW5, AR TOZ R LT —H
L, 2006 £ 47.2 772 (1016) Btu 2> 5 2015 4EI21% 55.2 5T Btu, % L T 2030 4E(2i%
67.8 L Btu il b L AbND, (K.1) £OHTH, FFIZIE OECD #ERKDO =R /LF—
TEOEIT 73% T, OECD sEEOHNNER 15% % K& < kE 5,

1 TEO2009 7 7 & 2% (http://www.eia.doe.gov/oiaf/ieol/)
2 T 1% T9K) OROHALT 10 D 16 FTH 5,




TEEJ: 2009 4F 8 H 8

.1 #HRAOIRIILF—HEES

Figure 1. World Marketed Energy Consumption,

2006-2030
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Sources: 2006: Energy Information Administration (ELA),
Inermational Enargy Annual 2006 (Juna-December 2008),
wab site wwweiadoe govfiea. Propetions: ElA, Wordd
Energy Projections Plus (2009).

(K F) [E02009 P. 1.

BAEDO MR 7 BRI IL, oV — R T2 E R ONVEEFRENEKEH L 2 LIk
0 IRV —FE AT S 2 &b, L L, BHIBIZIX, 2010 4FLIRE,
FAMFFHET Z & T, HRAMICREFERE E =R F—FEOB A PHENMEMICR 5 &
IEO2009 iZFH L TW5b, Friz, Lk B0 | IE OECD #EO =3/ ¥ —FF%IL, 2006
FEND 2030 FFITT T, BNz a2 & PRlETnd 2, ZiddE OECD #E
DHTHLRICWDLW AL FHERFEICB T 2RO LEREICLD2EZANRKE N, I
OECD £{k® GDP (X, HF V1 4.9% DM ON TS, OECD #[E D GDP [tz = fiE
LTHD22%% K& EES>TW5S,

2-1 \iH

TIEO2009 Ti% 2030 % TOHMIZIHB N T, 2 TOZ R LF—HIZIHBWTIHE EITHE KT

HELTVWD (KM.2), Z2OHT, A, RERTA, AREVSTALABEHIA % b =1L
F—feOR Y2 HED, FICAMIEROZRAVXF—JHThH VKT 5, Lol Wik
XD BWO Y = T1E 2006 4D 36%7>5 2030 1T 32% 2T 5 & b, FFICHE
FEHPIRE ST TIX, AW DO T RV F—JEA~OEBR T & B 5T D,



TEEJ: 2009 4F 8 H o

K.2 IRILX—RIEHES

Figure 2. World Marketed Energy Use by Fuel
Type, 1980-2030
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Soumces: 2006: Energy Information Administration (ELA),
Inlerrational Enargy Amual 2006 (June-December 20:08),
web sie Wwawwoeiados gowied. Progetons: ElA, Wond
Energy Projections Plus (2008).
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Figure 3. World Qil Prices in the IEQ2009 and
IEQ2008 Reference Cases, 1980-2030
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Sounces: History: Energy Information Administration [ELA),
International Enemgy Annual 2006 (June-Decembar 2008),
weab site www. siadoegoviea. IEQ2008: EIA, Inlemational
Enemy Oullook 2008, DOE/E|A-0484(2008) (Washington, DG,
Seplember  2009), web site www.eia.doa.govioialiieo
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site www.eia.doa. gov/oial/aes.
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Figure 4. World Liguids Production, 2006-2030
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Sources: 2008: Enengy Informaton Administraion (ELA),
Intemational Enemy Annual 2006 (June-December 2008),
web site www eiadoagoviea Projections: EIA, Generale
World Oil Balance Model (2009).
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Figure 5. Net Change in World Natural Gas
Production, 2006-2030
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Sounces: 2008: Energy Information Administration (ELA),
Inlermational Enargy Amnual 2006 (June-December 2008),
web sile wwwoeid.doe gowieda., Projections: El&, Wondd
Energy Projections Plus (2009).
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Figure 6. World Electricity Generation by Fuel,
2006-2030
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Sources: 2006: Energy Information Administration (ELA),
Inlernalional Enevgy Amnual 2006 (June-December 2008),
wab sile www.eia.doa.govwisa. Propctions: EIA, Word
Energy Projections Plus (2008).
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Figure 7. World Renewable Electricity Generation
by Energy Source, 2006, 2015, and 2030
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Sources: 2D06: Energy Information Administration (ELA),
International Energy Annual 2006 (June-December 2008),
web  site www.oeia.doe goviiea. Propctions: ElA, Wond
Energy Projections Plus (20089).
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Figure 8. Net Increase in Industrial Energy Use
by Region, 2006-2030
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Sources: 2006: Energy Information Administration (EIA),
Inlernalional Enaergy Anrual 2006 (Juna-December 2008),
wab Sila www.eia. doe.gowiea. 2030: ElA, World Energy Pro-
jections Plus (20048).
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Figure 9. World Carbon Dioxide Emissions,
2006-2030
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Sources: 2008: Energy Infommation Administration (ELA),
Inlemationa Energy Annua 2006 (June-December 2008),
web sile www.eia.doe.goviea. Projections: EIA, Word
Energy Projectons Plus (2009).
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.10 2030 & & TOAMmIEE T

Figure 29. World Qil Prices in Three Cases,
1880-2030

2007 Dollars par Barrel
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Sources: History: Energy Information Administration (EIA),
Intarnational Energy Anmual 2006 (June-December 2008),
web site www.eia.doe.goviea. Projections: ElA, Annual
Enarmgy Outiook 2008, DOE/EIA-0383(2009) (Washington, DC,
June 2009), web site www . ela.doe.gov/olallaeo
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Figure 26. World Liguids Supply in Three Cases,
2006 and 2030
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Sources: 2006: Energy Information Administration (ELAJ,
Office of Enengy Markets and End Use. 2030: E|A, Generate
World Gil Balance Model (2009).
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(.14 FEHEREDZ A TRDEEET A

Figure 27. World Production of Unconventional
Liquid Fuels, 2006-2030
Million Barrals par Day
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Sources: 2006: Energy Infommation Administration (E1A),
Office of Enengy Markels and End Use. 2030: EIA, Generate
Wordd Oil Balance Model (2009).
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FEFERTL MO EER T, B — 2 D 2006 4EC 310 J7 B/D TH 543, 2030 FE2ix%
DO F IR LT A2 EHH D 1,340 1 BID ~E R&EHIMTHZ ENRIAE
NTWD, TOHRT, HROAMARERIT H® 2 IFERB A O L ERIE 2006 F0D 4%557)>
5 2030 FTIX 12% %8 2 5, HEERMAMOAEFERIT, BT X DA AN ROoRF AT
T OBEEMO X D ICERERBESCHEERGNC L0 Z2DHIREND b0 H 508, 1 4R
#t. CTL (Coal To Liquids). GTL (Gas To Liquids) 72 & 13HEHEr — 2 0@ ik 77— A T
DOAMMRHEERIZED . LORFEEZHRE LTS RD70, SBRZOEERELHOS &
RIAFN TS, (K.13, X.14, % 2)
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xR2 BESF—RIBT5RHODEEEFAE

Table 3. World Liquid Fuels Production in the Reference Case, 2006-2030
(Million Barrels per Day)

Average Annual
Percent Change,

Source 2006 2010 2015 2020 2025 2030 2006-2030
OPEC
Comventional Liquids™. . .. . .. 34.0 35.0 373 388 40.2 42.3 0.9
Extra-Heaw Oil. . .......... 0.6 0.6 0.7 0.8 1.0 1.2 2.8
Bitumen. . ... ............. 0.0 0.0 0.0 00 0.0 0.0 —
Coalo-Liquids .. .......... 0.0 0.0 0.0 LX) 0.0 0.0 —
Gas-to-Liquids.. . .......... 0.0 0.0 01 0.2 03 0.3 18.3
ShaleOil. ... ............. 0.0 0.0 0.0 00 0.0 0.0 —
Biofuels . ................. 0.0 0.0 0.0 LX) 0.0 0.0 —
OPEC Total .......ovuuee - 5.6 3B8.1 399 41.4 43.8B 1.0
Nen-OPEC
Conventional Liqu s 47.5 48.3 46.1 479 459.4 50.9 03
Extra-Heaw Oil. . .......... 0.0 0.0 0.0 00 01 01 14.3
Bitumen. .. ............. .. 1.2 1.9 28 33 38 4.2 53
Coalto-Liquids . . .......... 0.1 0.2 0.3 05 0.8 1.2 9.0
Gas-to-Liquids.. . .......... 0.0 0.0 01 a1 01 01 —
ShaleQil . .............. .. 0.0 0.0 0.0 a0 01 0.2 139
Biofuels . ................. 0.8 1.9 2.8 38 5.0 5.8 8.6
Non-OPEC Total™. ........ 49.9 50.7 52.5 56.0 59.6 62.8 1.0
World
Conventional Liqu s B81.5 81.3 834 BB.T 89.6 831 0.6
Extra-Heaw Oil. . . ......... 0.6 0.7 0.7 0.9 1.0 1.2 3.0
Bitumen. ... ... ........ .. 1.2 1.9 28 33 3.8 4.2 53
Coalto-Liquids . . .......... 0.1 0.2 0.3 05 0.8 1.2 9.0
Gas-to-Liguids............. 0.0 0.1 0.2 03 0.3 0.3 18.3
ShaleQil................. 0.0 0.0 0.0 LX) 041 0.2 139
Biofuels . ................. 0.8 1.9 2.8 39 541 59 8.6
World Total ........c.0... 84.6 86.3 90.6 85.9 101.1 106.6 1.0

*Includes conventional crude oil and lease condensate, natural gas plant liguids (NGPL), and refinery gain.

“Includes some LS. petroleum product stock withdrawals, domestic sources of blending components, other hydrocarons, and
athars.

OPEC = Organization of the Petrolaum Exporting Countries (OPEC-12).

Sources: History: Energy Information Administration (EIA), Office of Energy Markets and End Use. Projections: Generate World
Oil Balance Model (2009).

(HF) 1E02009 P. 22.
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TH2 &, E (810 4 B/D #HY) 2T FHML, ZLTA > K (200 5 B/D #) 7
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Figure 25. World Liquids Consumption by Region
and Country Group, 2006 and 2030
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Sources: 2006: Derived from Energy Information Adminis-
tration (ElIA), International Enerngy Annual 2006 (June-

Decembear 2008), web site www. sia.doe.goviea. 2030: EIA,
Wordd Energy Projections Plus (2009).

(K FR) 1E02009 P. 21.
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Figure 28. World Liquids Consumption by Sector,
2006-2030
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M Residential Commercial
M Baciric Powear
M Industral
M Transporiation
173 175

216
200 -

100

ﬂ._

2006 2010 2015 2020 2025 2030

Sources: 2006: Derdved from Energy Infomation Adminis-
tration (EIA), Intemational Enemgy Annual 2006 (June-
December 2008), web site www.ela.doe. goviea. Projections:
ElA, World Energy Projections Plus (2009).
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Figure 30. Non-OPEC Conventional Liquids
Production by Region, 2006 and 2030
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Sources: 20068: Enengy Information Administmation (ELA),

Office of Energy Markets and End Use. 2030: Enengy Infomma:
ticn Administration, Generate World Oil Balance Model (20:049).
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Figure 31. OPEC Conventional Liquids Production
by Region, 2006 and 2030
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Sources: 2006: Energy Information Administration (ELA),
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tizn Administration, Genarate Wodd Oil Balance Model (2009).

(HEFR) E02009 P. 29.
4 ) OPEC FEE[E DA pE & DR
a. b TIEeTsT

R — 2 ClE, U7 7 71X OPEC £ KD FEME O 2 #eRF Lt T, 2030 FED A
PEFIT 2006 FEH 5 130 5 B/D (4R 0.5%4H#) #5 2 C 1,200 5 B/D & 725,

23



TEEJ: 2009 4F 8 H &

b.AZ7

U lr — A TDA 77 OAMEEEIZOPECH TR L E W RERTH D 3.9% D fif
VERT, AERITA 7 7HF0ORBKRETHY (BEMOICIREINS & TR, 2010
D 2015 FF TIHEA v 7 TRHESCIERIE EORHEEMEIZ LY 40 )7 B/D ¥ (7
2.8%H) 1T& EE LN, BRHIAIZIEL, LA ~OREEEICL 0 AERITHEZI L AL
nTnb,

c. . HHE—Iv

2006 05 2030 4FE TOAER T, U — 2BV T OPEC T2 ZHHICHWEE
(Y 3.83%HY) NRAEFNTWAHETH S, AFERIE 2006 -0 110 17 B/D 23 2030
R0 250 75 B/D ~EIN4 %, #NE (140 5 B/D) O¥die 25— b, 7%
DIZNGL ® 50 55 B/D ., GTL ® 20 J7 BID Th 5, HRPTALEEINTND GTL O R
W UIREBNIC L b b, EaEr — 2 TORMEE~OEIE & Z Ofkiic L v, Blth
DEI TV D Pearl GTL (10 /7 B/D ) & Oryx GTL (10 & B/D B0) MDD,

d.7037LF 407

Ty AZIIMAEMBNDOFE 2T o — FOMEIZL D 2006 F225 2030 FO
ApEREDS, OPEC WT 3 FHHICKERMERTH 2HFEFEYE) 2.7%DMNZ R L, 2030 4
IXAEFERENS 270 J7 BID ~E 25, —FH, TA V=V T, T 1L4%DH O THRE L.,
FEHESr— A -C 2030 4F121F 340 71 B/D ~E 25 & RIAEFN TV D,

e A7

AT BT AR AE R, EERBURCEE At o IRy 2 e S E
BR L DRKIFMTNE R EOHRIZ L - THIBRZ 51T % & TE02009 1T/ T\ 5, fEHEr—
A DAMAERERIL, MER R OBURIIZLHIKIC LV 2020 4 F T2 72 il & RIRT A DB
FENBENDZ &, FRENMTICKAT AZER GEEITCETE - FHEEAL~OBR) &
L7 DM B OEUUZAE 5 RIRT AFEADRRIR IS Z &5, 2006 40D 410 J7 B/D 726
2020 4F{21% 380 77 B/ID ~EA 45, LirLans, EVH TRAVUZAERIT 2030 £ T
420 77 B/D ~EBEANCHER T, 2006 HD L~ L E2BIET 5,

f "RATT

NRR AT T OEFERIT, FHIZIE= R = O EE b OSSR SF 0 s i)
REFIZLY, HAENDSDOBENKD Z AT OW% HiATe s, EMMIIIME O LI XY
BIMFEA~ORECRRIMELE Z v, AEREITHE X 5 & TE02009 (TR T\ 5, S —2
IZBIF 5 2006 £ 5 2030 £ £ TOAEROHEIIL, 2. Orinoco i DR EE HKI 60
i B/D O8N5y Th B,

24



TEEJ: 2009 4F 8 H &

3-4-3 REEE G

7)) FEFERBL MO R

FEHEr — 2T, 2030 EIRE A CIETE R A A e D 12.6% % (58, DN, OPEC
23 150 J7 B/D. 3E OPEC 7% 1,190 J7 B/D & 72 %, FEFERBIOAFEREIL, ik — A2 LD
Bk A7 — A > 1,780 75 B/D 7> HAKAAS r— A > 1,240 77 B/D L EET 508, AFET HE
IR 5315, OPEC OIEERBATHMOAPEREIT, <% X F D Orinoco Hitr D EE H &
1 H—® GTL ME LA ET, ZOWMEOMREITZ OERZEELT 2 DICEFHDOEE N
WL/ HZ L ThD, I OPEC OIETERBATMOAEERIL, 2006 025 2030 F-F£ CTT
960 5 BID ¥ % %, DN, 65%H OECD OHINN%y, 2006 47> 5 2030 4F F T CIELE KM
fAMMAKRE L HZ 5 OPEC OFEIL, 74 (310 7 B/ID #4) . 7 A U 1 (+220 17 B/D #4) .
HE (100 5 BDHE), =L T7Z ¥ (70 5 BIDHE) THD,

A1) EREWRIFFE

a JEEEN :

PEHE S — 2 DR AT T O EE MO A FE &R1T, 2006 40 60 J7 B/D 2% 2030 121X 120
7 BID L7225,

b.EF=—A:

fEHe i — 2 CIE OPEC OIEERA A IMAFERD 35%LL L& 55D, A DA A
P FMBAEESNDLET 2— A Th D, itk — ALV KMl 77— 2D 370 7 B/D
2> B a7 — A D 650 )5 B/D £ CAERIIZET 57, Kk —ATb SO TF
a2 — AV DEFERAEHERT 5 DICFTS MM L~ Th Y . 2030 FEDAEFE L~ L I TEAH
Ir— A CHEHEr— A L0 =572 50 )7 BID RV 21 TH 5,

c I3A FRE

DS A A PRBHVEFERIT, FENES — 2T 2006 4E7)> 5 2030 42 £ TT 500 /5 B/D (43
%) 8.6%1H) i, 590 J1 B/D L7e%, NA AREIOAFEEDN 2006 025 2030 TR E
EMFTHEIE, 7 AU (150 5 BD ), 772 (71477 BDH#) ThHhoH, Mx T,
HE (44 T BD ), 77 UNLSOREAK (45.7 77 BID ) L7ed,

A e RV X — GRS 2D 2 & 7203, S ARB O A PE R & - TIZBUF
DERNP RO EBEORESVEHZLERD, BREDRETAOHEHZHIK L, =X —%24%
REEZ m O D720, %< OEITAA ARBIOME R BAEZ TR L7720 | S ARREHEER IZ
iR Z 5 2 T D, Al OKEEIC S K528, @il 7y — A2 THIEME 7 —AThH,
PNA FIREHIAE AR A & ORRFERI 2B SIN @ E D . 2030 D3 A FPREFO A FE BRI TR
fifik& 77— AT 480 5 B/D, @itk r— AT 720 5 B/D & 72 %,

25



TEEJ: 2009 4F 8 H o

d.CTL

CTL IZHENH & Ak 0/ — A TR KDAFEETH Y | 2030 I IXKAl#E 7 — A T
10 5 B/D (&R D 48%) . @Effikksr— AT 120 7 B/D (&R D 63%) &/EET D, il
DOREREFEERIT AV EET 7 U I Th DM, EHEr — R &Gt — A D 2030 4T
OmEOAFERIE 30 17 B/D, &ffifs S —A2TH 10 I B/D T/ 780,

e .GTL

GTL (FFEA R MO Tl b AEFERN D 720, FEHEr — 2 LARAAS 77— A TOAEREIL,
FIZHZ— VTR NS, I — D GTL 1% 2006 4F TIIID IR HRWETH 5 03,2030
21X 20 5 B/D &0 5, milifgsr — A TlZ, 7 AV g ROA&ERE LT40 77 BD %
AFEL, 2R TT70 5 BD L b,

3-b THHEBEEER

2009 £ 1 A 1 HERER CO MR O A MR EIX, Oil & GAS Journal ® L AR — I X
5 & 163,420 BTN d, 2008 EDOAE LV IF 100 TS (K 1%) 20,
F 7o, RO 80%5591L 8 DOEIZEF L, 56%IXTHN EDLH, £DOHF T, I OPEC
IO FE (FANY U R ED) nvTREFThsd, (K21, & 3)

.21 #igpEEE

Figure 32. World Proved Qil Reserves
by Geographic Region as of
January 1, 2009
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Sounce: “‘Worldwide Look at Feserves and Production,™ O &
GasJournal Vol 108, No. 48 (December 22, 2008), pp. 23-24.

(L FT) E02009 P. 31.
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Table 4. World Oil Reserves by Country as of

January 1, 2009
(Billion Barrels)

Country | Oil Resarves
Saudi Arabla ... ... ... .. 268.7
Canada™. .............. 178.1
lmn. . .......0in... 136.2
=T P 115.0
Buwait .. .............. 104.0
Vemezuela .. ... ... ..., . 99.4
United Arab Emirates. . . . . o97.8
Russla ................ &0.0
Libva ................. 43.7
Migeda................ 35.2
Kazakhstan . ........... 30.0
United States . .. ... ..... 1.3
China................. 16.0
Catar .. ... 15.2
Brazil ................. 126
Algeria . .. ............. 12.2
Mexico................ 10.5
Angola................ 9.0
Arerbajan . ............ 7.0
Morway. . .............. 6.7
RestofWorld. .. ........ 64.6
WorldTotal . . .......... 1,342.2

Ancludes 5.4 billlon barrels of conventional crude ol and

condensate.

Source: “Worddwide Look at Reserves and P roduction,™ O &
GasJournal, Vol. 106, Mo. 48 (December 22, 2008), pp. 23-24.
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