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The Oil Market : A Perspective on the Past and A
Look to the Future (Fiilith¥5: X0 R L RkOEE)

(1) EHfESEOER

Bk, TR oamAeER, iR, Aulfiiig
DR (1970 ~19904F) | #7/RL T 5, 200847 H
(IR 1250 RS Z FCER L 72 A (%) T L)k,
Oil & Gas Journal 20084F7 B 7 H512. JEMAMHE 208
DFER % /24341 L 72 T Silent disruption’ limiting oil
supply] LT 2L HFMLTHY . EPRINCOY =
THA MIDBWE TV LOTSREI N2,

HROAMT S EZIRY Ko TH D &L 1973 ~ 1974
FZHT T, M. BB L Z25 KL/ XL V612
FIL/NL e 12 EFTERER L7z,

1974 ~ 19754128 W T, AMAERITEBIZH5%
BALbo0, 2niEAOENMOZ LT, 312
WL LTy BRI SR> 720 LA L, il

Riv/isLiv BA/SLIV/E
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5 — World Production 10
— World Consumption
0 0
N © A\ 4D AD ’L D o0 A o O
Q/’\ X (S\\(S\ /\ KRGS \é’\\"-‘ S Q’%\"-‘%\q%@%@% Q’%\Q‘ F

BT : EPRINC

E1 Oil Price, Production, Consumption
- (1970-1990)

DOEBIZIFFICRE D o7, TN, FFROAMAERIC
B99" % expectations (RiAA) DAL (EHE OGRS
L) R E L EEEZRIZLINLTH S,

19794R 1A 7 v EmAEZ ), FH1980FICA T~ -
157 WD > 20 FHHIES <, W, 1
EVNRAENTNIA T2 &4 T OFRMAEEDHE
IO Rk&EhpErzIb 2 L CHMIERTL bR
f:@’(“&)%o

EOFITIE, 2007 ~ 2008 4RI 12, IMAlASEHL

:J:Eil- L7z ZOMBIZMASET 572D D

2k, RO AMAEER. OPEC O £ A # 43
RET). HMiDIER L SO ICEEL 5 2 7-FHH] 2/RL
Twb, 72, B3IL. RO AMHEER. Aulddh e,
T O SR & SEREO LK 2 RT DO TH b,

B3 ok CHlfthE) OM#RiE, EIA CREx L
F—BIANF—1EHFE) A7200 L 4ERESTHE Z & 12
S LTTFHAELTALDOT, BELRMALE-2 R

Positive Expectations Expectations Shift [INCGaINCIEXDEcatonsIN
BANVIV/E KL/,
95 140
Yukos -- Kremlin taking control of R a takes over Sakha
Russian oil development avez Nationalizes Proje j 1120
90 /,
Oil development in Iraq delayed 1100
. g / Z/
Iraq invasion: outlook 7 T
positive for new oil / - 80
field rehabilitation | Continuing civil [ 60
80 \ ngerrtla rebels S"'fe,\,'{;gﬁ'ada”
a— urt output
= / 140
Congress continues ban on ANWR
75 and offshore development

Outlook positive for expanded output from 120
Nigeria, Mexico, Venez, Russia, North Slope
e

! 1700
2007 2008(est) &

—Expected Production (EIA 2001 Predictions)
—Crude Oil Price

0 72| 581 } ‘ 0.9 13]
2001 2002 2003 2004 2005 2006

—World Oil Production (EIA)
~—OPEC Excess Capacity (EIA)
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E2 A Series of Unfortunate Events
Leading to New Expectations
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Oy 7, NAZXLT, FOMOMIL TR > Tz

CEEZZNTHEMNTH 572, 2001 4FEREHTIX, B

T OAMEE R,

FEREBH DS A 2 &

MRBELCHEmL Tz L, v
u&ofwtoN%flﬁ

THOREPEI L, 4V 7 a~)v b oEE M55

NTWwiz, 200141 HIC, Ya—2 - 7Ty v a Kk
ERKHEBEICHEL T 77 A% DOANWR (Arctic
National Wildlife Refuge : A8 E A B fEY) SREEX) b
FI%ET . OCS (Outer Continental Shelf : K ¥ EUf
BEEOKREW) X TORBELED LD LHATNTY
720

& ZADVFEBET 2003 FIKREDA T 7 ITREL 72,
B A T 7 WFITRINAAET 5 L AR ERZTED,
67 A~1247 %23, 47 271% 50075~ 60075/
VV/ AREAETE A L RATN TV, EROLZ

95 BANVIL/AH Kiv/isLiv 140
/ 120
90 —— e
i 3 100
8 r’E"F--F e —— . 8
J/'Vﬁ | 60
80 — _”,r Supply / Demand relationship —
—_— returning to equilibrium 40
75 =
. - . 20
EIA 2001 price projections (on par with
70 those of PIRA, Deutsche Bank,|EA etc.) 0
N 2 ) > ) © QA O O O
N N N Q N N Q Q N S
D S S S S S SR S, S, S

c g @

— Expected Demand (EIA 2001 Predictions)
— Expected Supply (EIA 2001 Predictions)
— Actual Price (nominal doller / bbl)

— World Oil Supply - Actual
— World Oil Demand - Actual
— Expected Price

1A © EIA Data and EPRINC Calculations

B3 Expectations and Reality

5, WHFIIRETIE, 4 77 OEERITWE IS
W\, REO ANWR & OCS TORIFE
NAZXLTIESESERIEREOEEZRENL, v
TR Z BT 5 &2 APEERF Y a7 ) AL RO
FEH SN, AlAER T

720 2001 4EHF 5o HA A
BT HIC > TETW5D,

BA4iL. (S0 RAKRE, FilAEROETHIZD
BWoIRERTETL IR ETLITRLTWA, B,
2005~ 20104 2BV CTHAOFMHHICHHE S D
I LT 25058V / H~ 450
TGNV /HBERLIZENERTSINL, Thbb,
FmEY . HFE oA
Bs R & CIREL L 72 2 & AN 2 S L By s 2 &

ERAEFN TV

AR 7 4 FLaA A 2 KR

i : : Lost Production
Country Positive Expectations Negative Events =
Iraq Promise of investment jn oil sector after Sustained turmoil drops output below pre-war 600,000
war, increased production levels
I Civil strive and attacks on infrastructure, 500,000-
Nigeria 4 mbd expected by 2010 2005-2007 saw decline to 2.1mbd 700,000
Venezuela Potentigl for growth after stagnant Natioqalization of oil industry, production 800,000
production nosedive
. Projection seen at 12 mbd by 2010 after At - ;
Russia privatization of industry brought western Re qatlonallzatlon leads to decreased production 200,000
! f and investment
influence, $ and new production
Additional proven reserves and access Civil strife, attacks on infrastructure, new fields 200,000-
Sudan ) L :
to new fields remain inaccessible 250,000
: Huge production gains from Oil industry nationalized in 2004, production and
Argentina ’ 100,000
9 1991-2001 investment dropped '
Kazakhstan Production frolee.ishagan was Tgchnical difficulties with some political to be determined
expected to begin in 2005 disagreements
ANWR was part of Bush's energy Currently no access to ANWR or OCS
us policy when he took office in 2000 Y y up to 1,000,000
. ! f In 2007 new taxes and royalty rates helped to
Canada Oil sands contain 95% of Canada's o ;
(Alberta) 179 billion barrels of reserves {ce)dzuoc(:)e6lease sale revenues by 50% compared to be determined
) Production expected to reach Production in decline since 2004. Cantarell 500.000 +
Mexico 4 mbd by 2005 declining and PEMEX needs funding !
i ; . 2,500,000-
Estimated loss of supplies to the world market, 2005-2010: 4,500,000
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B4 A Series of Unfortunate Events,by country:
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DRV 72DTH b,

B4 TR LAFHEIT, §XTHETOME (problems
above the ground than below) TH» 1), ¥—27F 1 Wi
L2bDTIEZE

L TAD, FDk, 20084FEHF0 6, MIEKIEIC
THLTBY) ., TUTAEMFEIHEALZIZD LT b
T3, OECDFEE O AMNHEZIZ20084E12150 53 L
W/ HEA L, 20094128 100575 Loy / H P A5
bEEbNTWA,

@e-9F1Ib

BE5 £ E6 3. Richard Nehring (VF ¥ —F - % —
1) >~ 7) IKHS EPRINC CT20064E10H 12 F & & 72[ M King
Hubbert™® (%) 4 ¥ « ¥ 7 - 1 vN— 1) KO A MR
E— 7 FUEAD, ko mMEEE T2 L TEET
EDTHEPIIOVTOMGEEF] Z2/RLTHBY ., ThE
. KE®DSan Joaquin Valley (B§H ) 7+ V=7) &
Permian Basin (07 FH A~FHHE -2 —AF33) (2D
WTORGEERERTH 5o

INETIZ, BBLZ400 KD AMYIHIH T THE
HIS . 209 D350 5RIFACKTIEI &Nz Fb
nTwns,

A=V T RIE. BERT— ¥ P> TWwbSan
Joaquin Valley & Permian Basin® 2D X— A » %%}
AT, R Al E I L E b TWvW B /v — |
HE(E =274 A Vi) OF D EOREIE L Vil onT
MEEL7: (iR RSB EEB6DRN—AL % bt—0) T
KO LIE. Oil&Gas Journal 20064E4 A3 H5*°, 4
A17HS*T, 4A24 A5 ICEEEIN TV H, 1 =)

Testing Hubbert-Method Predictions for Reserves and Production
(10f8/\L)

1964 19825 20005
Cumulative 16.1
Discoveries 7.7 1.8 (19642;01%@)
:’oe:%t:r;t Attributable 49% 69% 76%
Cumulative
production as of 5.8 8.7 13.0
Estimated Ultimate _ R 16.1-16.2
Recovery (EUR) 8.0-9.5 | 11.9-121 (19645 &1)(3Zf5H5)
Year 2000 production 597
projected in: 44112 189 (EafE)

(FIXLIL/A) -

HiFT - EPRINC. #ffi#& — &R

E45) San Joaquin Valley

7R, N — M RASE Il (older fields) 12817 %
HWHEREL FH®., Z8MEIE (ultimate recovery) % i
INEE L. F SISk o 4 E & (future production) @i
NG D 72 25 o T B L IEF) o

T O A w3 R A 1887 4E 12 & o 72 San Joaquin
Valley D 19644 K5 1 C O RFHATME R X 77/ N LV,
ZDH L, FEHBEREPIEFTIARPNTETnZ19154F
F TSR R SN OMEEI1LR50% (7 : 381
INL V) Tdh o 7ze 1964 4F K 57 CHE % 78 8 [l L &=
(Estimated Ultimate Recovery : EUR) 1280/ YL )L~
95 NL LV TH Y, NN— MEIZESEFHl E N
20004F DA pERL, 4774000 LV /H~ 11752000
NLIV/HTHo72,

1965 DI, FHBUHH O RIEH TV LR ok
mofzb oo, FERR EFIZL )L oMER (0
416850 v) 2SBIME L, 19824 F M CTO R HAE
118 NN LIVICEL, 209 B19154FF TITER
MMM E (369 % (7 82/ L) I12H
ML720 19824EKE i CEURIZ119fE/NL IV~ 121183
LVETHEMLTEY ., ~"N— MEIZED C20004E0
EFEREIZ1I8779000NLIV/ HETFHI SN,

19834EDIRES . ORIz E AR OEN A
Mode (FE 19894 DLFE, s x4 &<,
1965 ~ 20004F DM T, #FHBFERIC X 2 BRI 2
9000 /NN L VIZE EFE o7z) 25, IR 412 X
0 % < OREE (0 4348/ L V) 2NBINS 4L, 200047
BHTORMEARZIIOIENNLIVICEL, 2095
19154 £ TR S NI HRF O = X, 76 % (F:
12285V V)27 o 72,

Testing Hubbert-Method Predictions for Reserves and Production

(108/\L L)

19645 19825 20005
Cumulative 35.2
Discoveries 17.6 27.9 (1964 £1)1558)
z)e:%esrat Attributable 85% 86% 84%
Cumulative
production as of 10.5 224 30.2
Estimated Ultimate R
Recovery (EUR) 19-27.5 |28.5-30.5 |, g?é?f'ﬁibﬂégis)
Year 2000 production 910
projected in: 162-479 | 326-479 (E8fE)

(FILIV/E)

Hift : EPRINC. k& —#BInsE

E6 Permian Basin
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JOGMECEIBREZF— —rnmilioRy, Ao :VF—HEE LY F—

FRED X9 R EUR D KIEZ#/NEi & 7 L <. 1964
Fy 1982 CTO/NN— MEIZESWTFH S L
A FERIZ 2000FE O EBOAERE59777000/8 LV / H
*REL TR TWAS, B, E— 7 EEFIT19854F
174755000/\1/11//Elfd?)oto R E i & B S
DM TOEE, EEPHFENREEATZDOTH L,

526/ NDiEmIE. RIEE L 2RFEOMAEIC
ENL SCOFEMDD 5 0% E 2 HFEIZ, ZFIUIARYIC
o TAHRBRIFIIGLLHENEVND T ETHDL, HE%
RARBRIZ BT, REZFERIZORIT20THIUL, *F
ROFRX A TELLZTIETDZ EpNEEZELR ), 7272
L. ZOxt G M ATEE Y 7 B (BEIX B O 2511 55) 12
HBTAZLLH 5D,

Permian Basin  JE# 12 San Joaquin Valley D 4112
BTz, MO RLL19204 12 H
Basin ® 196445 ki T O BREPAMIE R EIX 176685 L )L,
CDH b, FMFEREPMER M TE TW219504F
FTICHRINHBEOERE =X, 85% (7 1 150
B/NLIV) THolze 19644 T TEURIZ190ME/NL
NV~ 275N LIV THY . NN— MEIZEDSE TR
N722000F D& ERIE, 1672000/ Vv / H~47H
9000NLV/HTH o7,

19654 LIRE, FHMHORE RIS F VL HoN A
Mol b Do, EYEER FEIZ L) £ otfER (F
1031 /\I/Jlf)ﬁ’x_bl]é?ftl982$ HTCORFER=IE
279NV VIZEL, 209 H19504F F TIZER S
7o O 1286 % (1 : 240/ N L V) I7% o 72,
19824EKF T CEURIZ 28568/ N L )LV~ 305f&/ N L)L F T
WML TBY., n"N—= MEIZEDSWTFE & 1722000
SFEOEERIZ, 32756000/ L)V /H~47739000/NL
V/HTHo7,

19834 LI FrEMHO R RIEH ) % <%%ﬂt¢
Moz (i 01965 ~ 20004 D T, FHHZEEHRIZ
BIEREE L 164000 5NV IVIZE EF 572) A5, [
WHEOMR 52 L) £ ofER (GF: 73621V A8
EIE, 2000 TORFEREIZ352M NV IV
IZEL. 209 B19504F F TITF A SNl H T o
84 % (£ 29668/ XL W) - 72,

FREo &9 e E (EUR) O KIEZ #E/NGE
fliEF L <. 19644F, 19824FEF T TD /N N— MEIZHE
DWCTFHl SN AEERIE, 2000FEDEROAERI]
FHNXLIV/HEREL FH-TWA, B, ¥—74ERE
FEIX19744ECT204 540005 )V / HTH - 726

INLEDOWMR=A L Dr—A% A CE-&0E2 562
ik, FHIERHEEZRTVWHOT, REIIZINZT

- 72 Permian
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FRTE D, EETED EFEEMITRLZELTHIE
EAEBTS v THEEEDPEVE W) ZEIFZITA
NRTNEROLRVEVIHETH L,

(B)REDIRILF—FIE

B 7%, [KREARL 48N (Lowerd8) By =, I
HIGEED, WO 2R L7230 THE, ik, K
EATA8NOFEAEEREY IR L LTBY, A1) 7+
VETWE, AXT B, TIANFEEIA- TR,

M AY & D < SV ORIEZ UL, 48 M o JE A
ZEET D) MEEE 2 Th b, Mo B2k

W R O (HEFLOHHIHEZ 5 O B 48 IO HIH- 5L
DI A8 O HEHIFEL + L OIEHIHH) 25KIEIZ -
ALTED., 48MNOIHNFE 2NIEFAL L T 5B Z &8
%o A8INDEINAE EEE, Wl KiE A%, &
AL () LTwbo Wflids30 Fv/ NLva#z b
KHETH UL, 48 BT 2 FUHA#ER OB % E»
bpZENTELLEEZOND,

B8, [k A Ko FEEMEOHERE (1980 ~
20084E) ] #/RLTWwWb, ShxRBE, 60 KL/ NL
WP EIZ72 5720131980 ~ 19844 & 2006 ~ 20084F
THhY., ZOHIERD ) H25%BHEDHHIZH725
FI8FEMNZ T E e o iz,

Wi, BRMMIZE) 2200 baniihied,
ExxonMobil % Chevron & W\ 5 72 X ¥ v — (KFEEA
WEA) X, 60 FV/NLIVEBZ B XD EnlitkL

120 % 3.5
100 -3.0
-25
80
-2.0
60
1.5
40
e— 1.0
20 0.5
— Minor production growth
after 0|I breaks $30/bbl
0 0

\a) ’\ o C.') Q ’1/ (o O D
\Q)Q» Q’Q\ch gcb qcb QQ Q’Q‘LQ‘LQ 0(190{1’ @Q‘LQQ‘LQQQ/QQ (est)

— Oil Price (KJL//3LV)
— Lower 48 Production (100,000/3LJL/R)
— Lower 48 Wells Drilled as %of Total Wells (right axis)
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INAF LY 7 — VB OREIZ, KE O ENREETIE
HDEN, EDII RV AT Ao TWAEDPEEIET S
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AAITY ) —VEELTLHETVREREOFHEE S
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WCOWTHEETABIZ, ZODZEPEEIZL D, [F
V) AMREIETAS v v FitE ., [V ) CHRE
TS5 L3 CMERIT 518V FifETH %,

KEDOWEE, FREE () 77450 =) BREEE (T
Ly —) &, HEEREHINAS T BREE —ZE D/ —%
VTV TREAELRLTEZLZWINbH L, 1L
WEIHH LT a7 7 ATHEDTRESINTVWT, 77
MDY — VAR LT 5 &) Bl B
PRAEEE N A FIREHE A D72 OB O D L Hh
TWwa,

BOiE, [Z¥ /= VDI AEHVY) y~DORAR
MO Ry ) = Voffifi ] E R L TWwhb,

FROHRE, =8 2 — oy 2 — (i) 25RLT
Who TAPTIEZRL, HEE, HREZIZLoTED

KL/ UL
140
— 0-50 KL
120 — 50-100 KJb
— 100+ KJL
100
i
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Es Real Imported Crude Oil Prices
=/ (1980 - 2008)

CHVWDIIED S B ERL TV 5,

INERBE, V) IANDREEN2~3%L bW
T TIIEL =L A2 7 Yl LD T — 25 —Di%kE
ARZL BELEOA) v OB D L. BRELES
T ETHRIZZD, LA LIREFEN2~3%EH2 T
ELAV)PEBRELRTNERS R R, 1hay
H2YOIA L=V TOMBREICL DL, LF2T—
AN ENEL LD, ThpSED] ~246%E 2 %
Bz, =8 —vidz e LTt EZEE 2 6N T
WED, =Ty NCINDBEIIL L I Ld ek h
HEL v

Blender’s Credit =$0.51,
current ethanol-RBOB

RV Reflects ethanol’s value as
2 spread = $0.53

an oxygenate and octane booster

1.8 Pt

16 /

1.4
1.2
1

0.8

0.6 ——— ©Once the gasoline pool hits 10% ethanol,
’ additions must come from E85 sales.

0.4
0.2

0 T T 1
1 2 3 4 5 6 7 8 9 10 11 12 13
% of Gasoline Pool

== RBOB (NYMEX Futures) == Ethanol’s Value Relative to Gasoline
Ethanol (CBOT Futures) == Corn Feedstock-$ per gallon Ethanol

HiFT : Bloomberg, CBOT

E9 The Cost of Ethanol and
= the Gasoline Pool

13 BA/NLIV/H

12 i

1"

10

7 0% GDP Growth and RFS is met in 2020

— Positive Economic Growth, GDP +2.5%/yr
— No Economic Growth, GDP +0%/yr

AT EPRINC

E410 U.S. Crude Oil Net Imports
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Renewable Fuel Standard) % 20204FI12#K 5 & L7z
Yt B A A EOREE TTFARL D0 %R LT
Who ZHUZE DL, GDPREZFEDN0 % D3 O il
A EIE, WAEDOLIO0HI/NLIV/HA 5 20204R128
WTIE900 /N LIV / HESIZIEA S 5o F72. GDPHEE
FO%ITHMZ . RES % 20204F 1 2E RS 2 4. JEHE
B ARIZ700 /N LIV / HiliE THAT 5 2 LA RAE

BA/SLIL/GDP*®
35
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--../'H Middle East h"'_-.-"".-.-...-..
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— l India — 2.0
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HiAT © CFTC Interim Report on Crude Oil, June 2008

nNTns,
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). TER1IA® 720 oFRMHEROHR] (GR) 2R
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— 25
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El11 Oil Intensity of GDP & Per Capita Oil Consumption
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World Energy Issues and Trends : A Look Ahead
(RO FNVF—MEE LY F: REL)
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