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U_S. crude oil production
million barrels per day U.S. liquid fuel supply

History 2012 Projections million barrels per day

10 7 2 History 2012 Projections
U.S. maximum production level of 2005 2016 2040
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20
Consumption

60%7  40%
Net imports

Domestic supply

Lower 48 offshore

Alaska

Other lower 48 onshore 5
]
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Source: EIA, Annual Energy Outiook 2014 Early Release Source: EIA, Annual Energy Outiook 2014 Early Release
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U.S. liquid fuels supply

transportation energy consumption by fuel
milion barrels per day

quadillion Btu

History 5 Projections
History 2012 Projections 30
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1870 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040
Note: “Other” includes refinery gain, biofueis production, all stock withdrawals, and other domestic sources of liquid fuels o E1A, A I En \k 2014 Early Rele:
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U.S. dry natural gas U.S. dry gas consumption

rillion cubic feet per year billion cubic feet per day trillon cublc feet
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*Includes combined heat-and-power and lease and plant fuel
Source: EIA, Annual Energy Outiook 2014 Early Release

‘Source: EIA, Annual Energy Outiook 2014 Early Release “inciudes pipeline fuel
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U_S. natural gas imports and exports electricity net generation

trillion cubic feet per year billion cubic feet per day trillion kilowatthours per year
10 History 2012 Projections History Projections
2025 58 6 2012
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8 | Pipeline exports to Mexico
4 Pipeline exports to Canada 4 30% Natural gas
2 3
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9 2
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—--15 o L} Y
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Source: EIA, Annual Energy Outiook 2014 Early Release Source: EIA, Annual Energy Outiook 2014 Early Release
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BHE2REKNIL) BREEP HZPADD I E, 1 —J L T4—KPA56D T —ILA AT
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- FEIBET BN LOXcTAY - T Uy TR - FIHNENEET ZEEFEH. O
T - MOIMEBEESIEE T O 1 U M %S PADD A EE L E T,

@UENYTR®L =TIV T+— KDYz —ILF1IJLE WCS (Western Canadian Select : 4
FHEOEERM) vV (AFXFPIEOEBRM) FNDRET. HIAIEANS (Alaskan North
Slope : 77 XA ADHEREM) UADFERMEESZ 2R TIHAATT, 272 12, 13
PRTEIIC, D —ILF AU OBEERME WCS, v VYEOEBRMTIE. APl FidE, %
BERIDIPEVELEZZEP DY ET,

USGC Crudes USGC Crudes
kb/d API - Sulfur comparison Sulfur % vol % Distillation Yields
60 5 100
50 a 80
40 3 60
30 40
20 2 20
10 L 0
WTI Eagle Ford Maya Forcados
0 0 Bakken LLS wcCs
Wl o Eagle ko deLS Maya WCSFomadOS 565+ M343-565mM230-343M180-230 MC5-180 mC4-

12 Y x—=)bAAILEMESHDLE (AP, i) 13 Y x—=)VAAILEMEHDLE GREEER)
(HFF : IEA. 2013 MTOMR)

M14I1CHD LIS ERICO T —IWA ANV EFEDOREMETL > KL TE- =hEFEMIE.
FIEED API DRBEENT, CELBVEAPEBRZEVRADEXRIEL LZERINF H )
T, ThhE, TA—ELRI Ty bEVWSENEEBETE2HEZEHDERNMEL 4 218
AP HY, BEHTOY - UHEERIPEHLCAD EVWH- EMBEBIEREI N TVWEYT, Zhid, xTX
MABRERBEENT Y 1 —VF M ILVOEREIREBEESD ) v FELEFIC. ZORFEEIHE
FhuenwcellBRATZEEHEAOSNET,

26 API Blend 26 APl Blend
vol % Light Oil Share vol % Distillation Yields

100% 100

80% 80
60% 60

40
40% us
20% 0 . .

WCS- WCS-  MAYA-  MAYA-
0% . .

Blend 1 Blend 2 Blend 3 Blend 4 Bakken FEagleFord Bakken EagleFord

EWCS mMaya mBakken mEagle Ford W565+ W343-565mM230-343 mM180-230 mC5-180 mC4-

14 Yz—bAAIVEEBBRBADTLUY K (T @ [EA. 2013 MTOMR)

KETEEELY) HbEEERBANEBEAICEHIINTVWIEMHFANAZ L, RETHNIELELE
ICHEEINB - A M NVEREHRERE L. HBMPVLECTI2EEHEMASZCHRETY
BEVOARITENESLVWETTY (V- XF—EARE. 44 Shell itRfth, KE
DEHBHERIBEADORS VAL HEL, 2014 FEICEKEBZES TEFZIN I AEEDBIY D
AShTwEd), KEE., FEaEEICDOWTIRESIE (“Energy Policy and Conservation Act
19757) (& WERIZEIEEhTWE T, FloE. #FEEX XD ODILKEBRESHE (NAFTA)
MBEEZMRETIHE T, Chbd 25 EHAEGICIEKERKEBESERICED ZESRICEE % &
RecWe L) EFTH. ERCI—EDOFHReBNIIEBFENP RbEEEABLET,

L L. RIRTIIAEDIZERMEHISH L VW0, SEROERBHR I AT LEQATS AT 17
2, YT IWFAIIIBEN O TH - LRBHGIREBEICHIS T 52D, o TV BLENS
NET, BEBICIE N1 T T4 $REFICLI2ERNDEEENERICHEARTIVENHET,




-
e il "
4____-'5}1‘;ﬂg!1l=.b

3) LROERINA TS5A 2 EHEREHE

KGR TEEHONS TI12 - AL TSORERTT, ZhPMEEERT, Y1 —-ILE
BREDIE— KABEIOEN EDEBRICHEZETSATVET LA L. ZOIKICLTH Y T —
WRAAINY L ROEEDIE—RIZ, X1 774 DR - B/ BICEVWER A, REICHT
FEBITPHITOREROALDPSOERIFHNEHFEBL VI HDERDNET,
HFFEED S5KE A ¥ 2 ABEAFD D Keystone XL Pipeline MEN (IC DWW T IR BUARIEIE L
EDRFEDHEBLEIN, KETOY I —IVAMINERBEEHE TITEGEER - LHFEEE
BEADMIEDETZ2BVTVWET, LA L. G5t CHBEAD/ADENTOEENI RIAThBE
MR NGL DR LEEERIREIC T D FERE/NNA T4 250 TICIE A<, WTFhIZTE
DOEEEFEHBERRIIEIRZZEPPEFIRTVET,

Canadian & U.S. Crude Oil Pipelines and Proposals

Enbridge Mainline

Current: 2.5 miillion b/d
Q3 2014 (AB Clipper): +120,000 b/d
Q1 2016 (AB Clipper): +230,000 b/d

Enbridge Southern Access
Current: 400,000 b/d
Q3 2014: +160,000 b/d

Q1 2015: + 640,000 b/d TransCanada Energy East

Kinder Morgan Trans Mountain Q4 2017: +525,000 to 850,000 b/d
Current: 300,000 b/d o

Q4 2017: +590,000 b/d

......................
. .,

o)
@ Saint John

TransCanada Keystone XL . . o

2015: +830,000 b/d Y, Superio LT AT »

= Enbridge Line 9 Reversal
Current: 240,300 b/d

Q3 2014: 300,000 b/d (reversed)

TransCanada Keystone K x i ‘,(
Current: 591,000 b/d

;‘, NS Current: 130,200 b/d
Enbridge Spearhead South Nood * Q4 2013: +104,800 b/d
Current: 193,000 b/d }:’ 4 Q3 2015 (twin): +570,000 b/d
Mid 2014 (Flanagan S): +585,000 b/d d

Enbridge Spearhead North

ExxonMobil Pegasus
Current: 96,000 b/d

EnblEnergy Transfer E. Gulf Crude Access

ol e et Mid 2015: +420,000 to 660,000 b/d

Current: 400,000 b/d
Q1 2014 (twin): +450,000 b/d

TransCanada Gulf Coast

TR Q4 2013: 700,000 b/d
(HHFT : CAPP, ) TBD: +130,000 b/d

15 KE. NFIDERM/INA TS5 A2 LERETE

4) SWFTHEHOKEEX (B 16, B 17)

2009 FED 5K, $FICKE T, FADOSKERENS 2IE LIFH F Lz, £2XOFEHIELE
WZ3xF 9 B $KEEXEDLERIE. 2009 £ 3% — 2010 F 7% — 2011 £ 15% — 2012 £ 38% &
FLR100% 2 BAZHRI/PHTOTVET, COBFRICIE. /—XLTEGMNTONyTFr> -1 —
WAIINVE, FEHEEDRBEIHNE T, N1 T34 ORZETREBREENDIE — NIZREIC
EbOhELPoOTT BENY T L1 —IF 1D T70% ». / —X & T2 Mb 59 EBIC
SEEXINTVWET, KELHEFETH 2013 F£ 2 AOEEEEF 80 A b/d 1. EARBEED
1EREEHEDTVET,

SEREDP C CETHULERE L TUTYPEZSNE T, OFFA]. BERIZEEDHREL,
QEFELHI» VP EL TECOEDFRANILTHV. DBERSE & DIZHEB N E V. OFED X E—
FHRV, ©/NN1 T I74 L TREXTEAVWVEFHBEICHTIIS, QFE/IL— FOERERLE

#auamrﬁ«éoQz—th7—yvhv—74/7u%ﬂmb%uo%&\mﬂmﬁﬁ
HAEFEHEES X ) Yy FELTLLSRBHOLNTWEHDERDIET,
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:ﬁarRRs f{M
168 Nwi b5 Y /A NERICECRMEYS = 17 EREVERHER

(LHFR : National Geographic News) (HHFR : Association of American Railroads=AAR)

18 1d. /— XL A 2MNDFEHSEREEN CZ2~3FTCRBLAEZEERTIITTY,
191 AL UM CHBRDERBDHEEFERFDEIEZ2RTHNDTYT, 2012F9 R
R THEF2BD5EBEL > TVET,

Estimated North Dakota Rail Export Volumes Williston Basin Crude Oil Transportation
450,000
2%

NNNNNNNNNNN M Pipzline Export M Tesoro Refinery

2
53235582 :s5388s53828:3:5%¢% il Truck to Canadian Pipelines M Estimated Rail

Source: North Dakota Pipeiine AulhorR, The pareriteps shenes i v chart on the right are Seplember 2012
18 /—2F M SOEKEEHRE 19 94U NUHBEROEHEX

20 1. FEHEFBADINA T T4 2 Exfb U kB BREEDHE & 2014 FETORBL
TY, FBOFFEEEE (X 2013, 14 FEL(FITHWEVT 2014 FICIIELITNAITIA1 DAY
FIZH3FHELTVWET, Thid, D21 ICHZLOLEXIXFDEVW %R, HIVIIEES
PREEEZBA. NM 771 ERXRTHEVENRNTHES LD EERBMLTWBRZENEZDN
Y, /272 AIROSKEREDX Y v b HICHKETULLPENGWHBOH D20, RICS T
B> TH, $HEMEI LK EDZEBEVHBDEREDNET,
¥RV —XTRUTOEROH ) T,

Ny =% 38R [$kE] 18%/B. /1 751421 12$/B (2013 & 2 A RBN Energy)
$16.00 $15.00

Estimated Williston Basin Crude Oil

Transportation Capacity 514.00
(year-end barrels per day) $12.00

2,000,000 $12.00 $10.50
1,800,000
1,600,000 e o $10.00
1,400,000 8.00
1,200,000 ! :?‘:‘L L :e " $6.50
1,000,000 2 = -

800,000 o

600,000

400,000 B $2.00

200,000 S

2007 2008 2009 2010 2011 2012 2013* 2014* Pipeline to Rail to Pipeline to Rail to
*projected  Source: North Dakota Pipeline Authority Cushing Cushing Pt Arthur Pt Arthur

20 Y4 UR MUHEEROWEFHEIXEES 21 Nuouhsovovd, AFITEFEFTD
XX hEEE (PR PLG analysis)
2013FE7H6RAFTE. IRy IMNTREE L/ —XFZIZMNERMEH 2 > JEORIR - 1&
REHT A7 APRT. EHEER LghESHIE 8 B 7 B CRINMERHIFR ICHEEREL
F L, SRERZEDLLEEORBICEL CTAREOREFEFEL TV ET, £/, 2013F9
B29HICWE., /—ZXZaZMNTEM/INTI T4 Loy S EMP» 2 BNLIVERELTW

Dollars Per Barrel
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. , . ) s
P .

BONREE N, EPA (GEIREER) £/51 754 LEEEBO PHMSA HESIRIASI 6 31E L 1

EDHENPBEEINTVET,

KXEDOT (B#iE) E0HEICLB &, 2004 ~ 2012 FOEEN— I T, SEEHIZ/N( T
TAUERENTOEDEETRELE T, — A, BXEHR10EN—LIL - v1ILY)DIRF

MEHIE, NATZAOAFIBORETRELEY (LEL. X1 T 1 2DBFAE,

540 BORMTETNIE, RBEENREE
MEhERA), COMAEHMET S &, &
BENATITA4DOERBEELERIE, $in2
H1EeEINhTWET, T2 KEHEHBS
(Association of American Railroads:AAR) (Z
£3FK1DAETIE, 2002 — 2012 FBA
b= HE)DOFIRMBEIR. $kE 2.2
AR ICH LTI T4 1383 ED 6.3
AR EINhTVET,

1ET
FRRRICEDDER KB vs N1 T3512)
Incidents Involving Crude Oil Spills: 2002-2012

=1

Number of Incidents Total Total
<5gallons >5gallons  Gallons  Barrels  Estimated
spiled spilled Spiled  Spilled  Spill Rate”
Rairoads 148 3 95,000 2,300 22
Pipeines  unknown 1,785 19.9 milion 474,000 6.3

*Gross gallons spilled per milion ton-miles generated  Numbers for 2012 are preliminary.
Source: AAR based on data from the Pipeline and Hazardous Materials Safety Administration

RKEARODFREEXISED TEER
EEMRER DO, SHEbRER
EHEDRRFE TSN TLLCD
DERDNET,

RTDINATZ 4>, §KiE.
BLEnk, SUmph. IPEEREDD
VAT URE B BEROD
FaDEx - AT - FEEOHEAS
b, BRBERE 22 D& 51217
HbhTWaHDERDNET,

|G = Storage terminai(s

= Refinery cluster — Light
Sweet/intermediate

E9= renery cuuster - Heayy
Sourfintermediate

= Current b/d (000)
= Future b/d (000) additional by 2017

-
SSrv=.
~~~~~~

Bakken
704

Source: BENTEK Energy, CAPP, Railroad Commission of Texas, PLG Consulting

22 JLROFHEEEA CILT0O—

3. Y1I-NWFNI, - HRAEECRBRSEL

Zffis SGERARAT X 8MFTOMKE L TFERTE 32 & RULERN1ITI71 HICE
ELBABBICE TREL TWA H 4 ERE X ¥ 2 0&F %43 Keystone XL Pipeline DEE%
DENENERE SN B KRERNERHBOEERSZIEANNLRE. FICEH) TEER. BEX

RAMPERED Z < DELEAA A I R

U.S. petroleum product imports and exports

million barrels per day

History 2012 Projections

b DEH & BURPTIRH & U TEH

THEDEN S22 LS, KE ?
X, Z OELHFR ORI LSS

= Distillate exports

Motor gasoline exports

Total petroleum product

BWAICEY ., FHEROHE %147 -
AICHEMELTVET, 2011 F
(CiE, 1949 FELIFM & THAE 2

Other petroleum
____productexports

. Motor gasoline imports

Distillate imports

mOFEEE & L) F L =

283ICR3 &£ DS, EIA R ZDIE
M 514 2040 F£% Tkt § 5 &

1950

1860 1970 1980 1990 2000 2010 2020 2030 2040

Source: EIA, Annual Energy Outiook 2014 Early Release

M 23 KREGHRMOBEA-REREL
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FRLTVWET,

T BERBEOHEFEELTE, 24, 25(ICHB LD, ThETXX2O, AF 4. &
A, BN, 77D ARG EREFEAFRRIEN R OT LI, FE. D2 AR-IWVE-LBT7IT7H
HY), BEFEFEMERTL LAY, HIENTRBEPSSEEOEIELREMNREIIAEFATH 3

bOEFEEINET,
Exports To... 5% Imports From...
0% Brazil
Netherlands
10% UZIZ‘G Ag;%;lu
Canada Kingdom
T
& 50%
19%
Mexico
N 22%
Canada
_ Total $132.9bn Total $96.3bn

24 KEOEHREBHABFE (20124) (LA : USTIC. IBIS)

Figure 3. Atlantic gasoline flows

Atlantic
Ocean

- arbitrage
Trans-Aa0SS AL

Reduced Imports from
Europe & Caribbean
Atlantic
Ocean

) Latin America U.S. Exports to West Africa

Atlantic Gasoline Flows
== Historical Flow 2=

wel- CurrentFlow e@

- Unchanged Flow
- Diesel

Pacific
Ocean

Source: U.S. Energy Inf

25 KREFQFMETOAVY VEBEATO—

4. KED NGL Bfs. AERUVEH

KEDONGLEEER., Y- AHXDEE. BARHIMEOET. RUFEREICHVAMMmE
ICEVBEHECE) ABICHEMUE LA, 2612655 & 5122011 FI2220 Fb/dEiIEZTH -
7=KED NGL A£ZE 1F 2025 FI2 320 Ab/d M EICE THEMT 3 EFEINTUVET,

RIZCIFEEOHEIMCEN, 2011 £ 90 F7 b/d » 5 2025 FIZ 13 150 7 b/d (Z#EMHF
BaIhEd, M27 1CHBEH 2, dEFHEROA X2 0EEHIIE 2025 T TOXREL % 18
EDDNOWLULEEEDIRATTARLDIZEEEIT—ETI I T —IbD5DHXDIEE,
RUREMIBED SDFMI 2L INA T54 D OEFREHRSRAE L AP SEDOSNBZ EBbIhE
To i, BEAIO—ZEHFFERMICEMEI N DIAEEIBVERSNTET,




3,500 1,800
3,000 1,600
1,400 -
= 2,500
8 1,200 A
2 2000 1,000 4
22
] 800 -
2 1500
g 600 -
g
= 1,000 400
200 4
500
04
S PR TRV GE
0 S S S
2005 | 2010 | 2011 | 2012 | 2015 ' 2020 ' 2025 ' 2030 ' 2035 ' 2040 A i
| mPADD 1 @PADD 2 mPADD 3 @PADD 4 I
| mEthane @ Propane m Butanes O Pentanes+ |

. LR —f =~ = K27 KEPADDBITYVEESE (Fb/d)
®26 XKEHATSY LD NGLEESE (A b/d) (5126 ~ 29 DA - Nexant)

H28(CHBEDIC. KEDKRRHZARUVEMFAD S DESTTONEEEF. 2025 FF TS
337 b/dEML. 1283 Fb/dICET R EFREINE T, TONCEHKETZ O MOEELT
DHAHIPHE—DARBERESBE CHZZ LS, BIMULAKETO/NCEEDKEHH 25 A b/d
BREINZRAATT, CORBR. FMA-oREEMENDOEBIVECLEZERbDIET,

H29ICH B ELHIC. REDKRAXARVEMAINSDEFT T2 EER(IF, 2025 FF TIC
557 b/diE ETHEMTZEFREINET, REO T2 BEIORAIES I ZHHLTVWE T,
KED T2 EBHFAERNICHEEVEFBEINZZEND, TR CEEEMPORE FG@EI O
B3RAHTY, LPG (FE/X>. T42) FEBNICHRRIE L Z0EMEN H V). bPEBHAEIE
FERELTREPSOBMAEED EAYEASNET,

1,400 350 600 100
1,200 30 % i)
250
1,000 20 &
400 0
5 800 150 o < °
8 2 S =
2 10 & g n &
£ o o 2 g , 2
0 200
400 20
-50
100
200 00 40
0 150 0 -60
2007 2008 2009 2010 2011 2012 2013 2014 2015 2020 2025 2030 2035 2040 2007 2008 2009 2010 2011 2012 2013 2014 2015 2020 2025 2030 2035 2040
= Production ——Net Trade B Production =——Net Trade

28 KREDQTONVEEERUHEEHLE (Fb/d) 29 KEDT & VEEERUHEHLE (Fb/d)

30, B1ICHD L DI, NGLDEERFE L TE, AB{EFEN 55% EBF T, 4FIC. T4
L ZDIREEEPRILARICEDNE T, MICIE. BEAKEY 19%. BBEHVI > DTL >
REMD 19%. ¥ E L TDEEN» 6% TTo FFaTNAVI Ik BEBEHAVIDTL R
HEit&E L TORENPRETTHY, MICATILY L REF 2 ACOFRENE L THFEEIFICEH TS
NET EAEBEBRBIZ/ —INEELTIZ/ —LE AOEBRISES BV & 52T 5 (Ethanol
Denaturing) 7=®ICHEHONTVWET, BIZ. POT7DF 7 UG THRGEINDRJEEEDHH V) £,

[ ] ]
|| ]
M Petrochemical = =
’ [ | [ |
M Space Heating/Fuel Uses - -
| [ |
M Motor Gasoline/Blendstocks | ] B
| | |
[ Ethanol Denaturing - -
Ethane Propane Butane Iso-butane  Natural Gasoline
W Fuel Exports I Petrochemical 1M Fuel Exports
I Ethanol Denaturing 1M Motor Gasoline/Blendstocks
I Space Heating/Fuel Uses
30 NGL 2ADR&ER 31 NGL OHERIFREER

(YR : Brookings. Envantage)
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5. RKERILERANDYI1-IVORE

KEDY 1 —IVHREEE, BEOXARITZAOMEETEI L, HETRILEETIFLUR
FELTOIZHEMCAFABEELE LA, RIB2IEHDLIIC. ZOIZCEREFETS
KEDIFLOEEIX MNIERHICHERDORESF O HDEELZONE T, Do, FEiafl
BEEE L (EffitF 7V EEERRICKD-T. T2OIFLUERE L TOFENBEERIC
ML TWET, M33ICHDLIIC. 2025 FETICI R EKREIF L UEED 73% % 5.
FIOHEEERRNEESIE 9% BEICLD EFHEINET,

CHANGE IN THE GLOBAL COST CURVE FOR ETHYLENE AND RENEWED US COMPETITIVENESS
$1.20

Other Northeast Asia

2005
—2012

Production Costs ($/pound)

States

=1 b s a s m %5

0 B 136 172 247 307 | WEthane OPropane MButanes I:INaphma&Heavier|
Global Supply (Cumulative in billions of pounds) 195600101 chats-sx

K32 IFULVEGEIXR NOEMELE (HFT : ACC) K 33 RKEDIFL VESEREIOBLEER
(KPR : Nexant)

CHOEMERICVDECRELORE, T2 9BICETAEIF-—LT Ty H—DUESFHET
FTT, M34ICHdLDIC. KETIR2020F£TICIFL > T T2 bOFIEERETEIX 1,000
Bhr/FEBATWEY, £/-, I3BICHBLHIC. HADIFLURENIEMI S 10 FFET
6,500 5 b>/ FEBIML., ZORERABRBOKFRT7OTRUOUPFRTHEINBZERAENET, 4t
KISOWTHR, Yz —IVARDKBEEICHIS T, HRDRMENIERICED 2EIE 1 14% 72

EEBbhEd,
Company Location Proposed capacity 250000
Chevron Phillips Baytown, TX 1.5
i 1.5
Exxon Mobil Baytown, TX 200000
Sasol Lake Charles, LA 1.4
Dow Freeport, TX 1.4

Shell Beaver Co, PA 1.3 150000
Formosa Point Comfort, TX 0.8 I I ‘!
Occidental/ Ingleside, TX 05 100,000 . . l

Mexichem

Dow St. Charles, LA 0.4
LyondeliBasell Laporte, TX 0.4
Aither Chemicals Kanawha, WV 0.3
Willlams/SebiclV |Gelsmar, 1A a2 010 2011 202 2013 2014 2015 200 205
Ineos Alvin, TX 0.2
Westlake Lake Charles, LA 0.2 WNorth America O South America WWestern Europe D Central Europe
Williams/Sabic JV  Geismar, LA 0.1 BEastem Europe O Middee East DAfica DAsia Paific
Total 10.1 AGEO7.00101 -US Petchem Chateadsx

34 REDIFL VTSV NREEETE 35 HHROIFL VEEREIIE®ED
(87 ton/ ) (2013 ~20204F) (HFf: EIA) (F ton/ £) (HPfr - Nexant)

BIAZXMDIZHEEICLVIERRUIFLUOEAEDHSNPEELTVWET, ZOFKER, X
EORYIFL EHEENF 2015 ~ 2025 FOMEIC 35% LI EDOEMF FEEIhET, 2L TX
DHEAMUIENDEELZ -4y FE LT, PEDEATSESIBEINA TOET,

BICHDELIIE., Y- IVERBELERPSTRETCH T I4F 11— B U THEIEHE
THIEEICE>TVET, Y1 —IAHX, NGL. Y1 —IFAILE HIEEIC LV KENR TOMIE
SEEMSLEEMTH ) - T . I 2ERAEVWILIXILF—RETIEEXEDREENET D,
BILZDEDEBADEBXBRLE T, K37 &, 2025 FE TOHRBEEDHRUE Z DIERLE
EFRHLTWETH, PoEZT 42%. A2/ —IL23% EWVWHIEFIF. ThdDORQEEH T




2

HBTKDONBRIREMERIRL TVET,
!

North American Natural Gas
Announced Industrial Expansion
Expansions, new builds, restarts and relocations from 2013 to 2025

Inputs__>>  Wellhead >> Direct Output >> Thermal >> Fuels >> Raw Materials >> Downstream Products ‘

Al Manfacturng

Generation

Process Feedstocks

Fertiizer (Ammonia)

Home Heating (Propane)

Other Fuels.

PotartlDemang
Feedstock (Ethane)

Byproduct (Condensate)

T B

=
36 VI—ILBEROUYTISAFI—& 37 Y I—)UHEEDELCEEDHU

TRANDFE  (HFF : PLG) (P - PLG)

Yr—IVERER. KEBOREREEFHELLERASERVWET, IXNVF-FELTHREH
ELTHY T —IVBENF 725 LABER, PTHEFEEDIX MElFEIE. Ham@EOIH] % 7]
BEICL. MBRELEMIELE LA, RI3BICRZ LI, KEMEFZEZEDRSEERIE 2018 £ TIC
THRRVISGETSERATAhTVET, HFRIICERTH, B39ICH5 &£ 5 ICIEFEEDEES.
2018 FICH T THFAFIFE 4% FIRORRERMITE Z EPFRIZTh TVWE T, KRG HBESE
THBEFEENERIT. MERARE RE&D) ICXASNTVWETH, KEEDD = —IVEED D
25 LAREMEFEREOBEIHFRICEEL. RROBEHEML TW EFEREAET, E40
Tld. 2012 F 566 f& KL, 2013 F 56918 KV (RiAH) DILFERE RED HEN. 2018 F&

TICB87E RILE THEMTZ &FEINTUVET, (1 38 ~ 40 MOHFR - ACC)
American Chemistry revenues projected to accelerate ki Global Business of Chemistry output ~ $100 -
12 % change Y/Y
] » 80 -
§1,000 " ol $ B
0 . ::'::K' ...... |
5400 1 . e World e
$200 - " —— §20
% Chemical Industry Sales ($ billions) -8 1 _Eevet""_ed R&D Spending ($ billions)
o e Developing )
2006 2008 2010 2012 2014 2016 2018 "° 006 2008 2010 2012 2014 2016 2018 2006 2010 2014 2018

M 38 KE(LFERDING M 39 MRDICFERODEEDBRY K40 HROICFEROHFERAER

R2PARTLII22010 ~ 2020 FOME. ILFEXDRREX AP -OICDBREFH LTI
MOERBED =D DIKE 717 18 FIvId, BREIECEREM € 5T 5 EXE TERFIF 44,000 A
NDEENETEREZRAIHLET, 2015 FREFHIE— 72 WA SERICK 10 FANEVEEER
EEAZHL. 10 FFEBOHME TR ZNOHA8E5TAICETZEFHINET, ChAPEICH TS
1Fx1—2%BU T EFSHICH U TEMPY —EXZRETIEXTERFII23 A 10
FHBTII 285 TADEEZEREEAHLE T, I S5DFMAICHZRRLZNENRBARICZ DM
SIRA & X ICHISLIOMIBIHRTHET S Z EIC LN, BERNICEETFH4AA 10FET
A2 TNDERERINHET I ENTEET, 2T28ETHE 10 FRBT 717 B FILOKRELSE
ERNOEBENEHI 120 BADEEEZ A, 679 B NIVDIGEMBEEAHT I EICHN T,

RIICHBE IS, LD 717 B FILORIEIRE X E 2. 10 FEDOKEHREH ISEMEL /-
BEEEEE L T KEEFEHAFICIE 130 @ RILD, MP#ABFFICH L T 70 & FILDOFEIY
ERARETEHEICLENET, REREABBRDEEDIRISENE LR H->TH, ThiE
HHUZRAPERIE, RBE# S WK, BIFOBRIUEICHIER IS ETL L Do
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(33

=2 (LREFSEORENZE £33 YVI—LEEERIREDORHINNDZE
(2010 ~ 2020 ) (2012 ~ 2020 &)
ECONOMIC IMPACT FROM CHEMICAL INDUSTRY INVESTMENT 2010-2020  TAXIMPACT FROM SHALE-RELATED CHEMICAL INVESTMENT 2012-2020 ( BLLION)
Average Corporations
Jobs Households  and Indirect
Total Jobs  Added  Payroll Output .
2010-2020 per Year ($Billion) ($ Billion) wd B Averageper
Direct 485,054 44,096 $30.7 §71.7 Payroll ~ Proprietors  Taxes Total Year
Indirect 258,039 23,458 $16.4 $55.9
Induced 442,33 40203 5208 $66.2 Federal %8 $51 21 B0 516
Total Effect 1,185,326 107,757 $67.9 $193.9 State & Local $01 517 §52 §10 $09
(5P - ACC) (KPR - ACC)
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LIS WEEE TORBAAEES. B I I .
ICRIEMAFICO T hEIEB 2 &EITL, ;:: = Ethylene
HELEES R ARSI DOETEF v 12;

Z2EBELEBZOTIEEWVWTL & DD Ethane Naphthas LPG Mix (80/20)
41 T4—RAMYIRIZL T« V18 (4R : ACC)

6. BANGEHH / IxNFX—BHEEEADOTRE

CAEK Y T —IVA XDIBEE. FED S50 LNG B OEINK U RO LNG BAEDHD &
H7-5FTHDERDLNET, ThIFHFAAE LNG B ICEAT 2 BB 0OEME LNG XK M
BOBET#E%RTIEBLAET (EHXEDER. 7HUXMORHRHH ) ),

cHEARRCMOT S TOLING N1 v —1d, FRINZIEKINGHIEBE LT E L THIANXN-IOFf
BIEZEE A — X R U T RUOPRMOFE) FEDTH LEME L THBATE IR, H W T,

CHFEDEF 21— 4L RUBREMDEEEICE ST, ThEDMBRIC/INTI TZ4 CBEHAD
I hhis, BARVMOT7 S 7HBAORENILE LWVRRICE-TVET,

CRKEVI-IVFAIILVEER BZO10FEICHAEN YT — VA A IVEEEOHRU EH£ICERT
2EFHRINIBEMNABEZARICHAEZS L TWVWET, FE. 1> FRUBMOEHFT D
KiChioT, SUSBKOBET7ITVHERBEAFTEZ LAY, Zh5HiERAITOFE
ERRREEN BRI LDOOHET,

SHEREBIWVAFLX TS ENE L,

CRKEEFRBAOEHE R L TOWI2KEFEFEORRICEY., CORAUIERTH IR BAE
OB EMIREENIKE CEEIN S T — IV EEENICRATAZ &3 YEH L
WEDICEDNhET,

- KERNIEZH. EAFEN LS D, KEPHFH, XX ALNOEANHEAFEEED D
EOICEDEELIFIEH) ET,

CELTIN—-2NAOMFENEFNFCLY ., BARF 3 MOBRMBEE» HFFES © —
WAL EZEZENICRATSI 2D, HERHELWERDIET,
=L, BB AMNCHIAREEREFEE TV HEEHNBIBDOERDNET,

c YT A M IIVDIEETHROBEMERIEES T L DDOH ) £ T, [FEKBADEMAT THMIE




4._.‘1‘;'- :

TAREREFEHI v 7RCDE, RWEMNLRTEED TOKZEPEE LV EEZILSNET,
CKEREFOBRENERICLY . BARORBSUPEFED X 2 ARTOIRAFFHHIIC
BEhbrhmlREEE TN, SVHLLLZEEN B 7T, ~hibik~D#EEH
BT MNE HEERAEIDELO LhER A, HIAICHIBMNAEECEEREIBETE
BIRAFTH - 7OTHIBETHIG E U TSR -0 OFHFH L EEMCHABRFLILAET,
cBARDFIHNR=ZIODIFLLTIL MRELZEIR, BRTEEMNICIZAXN-IOEEIX
MEETAIDREEL WD, ZITHRASPDIXRIDETCL L Do TEZAN—-IOEDRE
ENB2ECEINHEHAOEAD T, KE, PREFEIX NETOEE. HREOXY v b E
BRTZDOANT IAT7 L XEIE, BREOMENHBDTIEENTL £ DD,

CKETE, YA AN, DI -NLVAIBETOEBRBREED. BIEEER (1L 7 5%MHF
FOVRT 4 7 AERRICA G BLRESTF EUEM . Fixtt - 882 F - THEBAYICE
BEBEBOOOHET, /o EEFITORENMIETIZ, FEN2HLOOHZFHEEH
DEFERAEL T, BHAREER > TVWET, BRAOERBERRTSHS > 1 —IVAED S
75 LD0H3FI-LEDXARIBEF L C—BORREHLI-VEDTT,

7. $EH-BROEHE/ IRV F-EESHICE S TORREMOR e

HSEBISRAZINY—FLRPEILDIC. [V —ILORE, 21 HHIETRADI R ILF —
EHTHY ., HRDER, BHICREEY. (BAERRFOKELENERY) HEDT) KEICE b
T/ - HFOREERERTIZ] L5180 DDHVET, BAEOEM I RIL¥—BENE
LAERVEDAH DM, FlbEIXRF v XKD TRENDEREHRTLODH5 LD
WCRZEF, UTR. Bl HX- AT ERLE L AR RBEEREICE > TOBRBAEF T,

- RKERUAHFLEDING AT 17 bADEERY / £/2ld3A ) — N\ TE&EEHDAKE
LNG A
—LERPSDOSENZL VT HHDIN. EROFRIEHEC TTREERE,
- KEAH S BEANOTONCEHAICES
—~A{tEF E U TRADRREM, /NF 2 EAILRY BT L,
CKEDY T —IVHR/ V=AM IVEEREEEANEES
—~HEFMOBRE. T OXRELUADOEANDEA % 875,
- THOELCRU TR I DIEE
—SKEX XD OBFTOTONCEAE (PDH) 70V 17 bADES,
—»KEMW T2 I RBFELOBEEMP T L -V AN —PHEFIWZ T2 T 80E
AT DBIZE
- TOYT AV ADEELBEICEREES
IS NECREPAMZFICEADIRERGIEH 5. 2030 FtEF TRKEARN TDEE
(CE VR R BB A<, BAR - 77 H50BEIPFI LTV S,
>NNTXILCE I NVEEEBRFRLEVY, HREBICT T TCTOEBEIEET. KN
HEBSHIrBECELREL TREICAHZAN TV, SHEHFED,
-BIETIWABARTOIX MNEEDL S, Hiihe%Ed L -SHNMEERNR. #EMtFa R
DT b
- A RERE TIEREOHUIPE T E 38mEE O K




[
o
°
o
o
o
00

2014.1

Japan Petroleum Energy Center News

[BEA—bFANEER] X NN
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FH25E11 A1 A, BEF— MM TOTSLETZUAL ML TWBEES— AL
FEEDALN—14%(FR1)DPE L 52— 256 L. BENE - FIREE A HET 5 JATOP (Japan
Auto-Oil Program : BAA — A ALV TOT S L) EDERIREVERSINE L /=

CHDERXASIE—ME, MECKZSENF 3EBDORET. SEIG JATOP DEE HZHS
MU E L7

BEA-rFILTOTS :
Lt BEBBESEEEL - ‘" Auto-Oil Committee
—( _Elf_:ﬂgg J: V) 5 4 ﬂg%-l-@ < » 3 year the organization has changed
ERIhTW3, RIEE. B O forza Auinmosils
SER MEERICLS 7O " —

G5 LT, EEEEHICLY

LH#ERESTDATONET, (
SENPSEE2T7—XICA
W, 7—=%>77)I—7 (WG)

Vehicle and Engine WG

ALvioE a0to-oil
+

PI’Og ram Fuel and Lubricant WG

Association® Committee 4
Vehicle Greenhous Gas WG

. - _ _ NIER AtmosphericEnvironment
e O2Hh 5 4D ﬁ%ﬁﬁz ah Transportation Pollution Research Center & HZ?mpafsi:A:msesr:;e:tnwa
6 t t :F)‘:\ ﬁ-:@t%?ﬁﬁ’&ﬁ * Associations

1) xama KAMA (Korea i uf: A
5 Vi 7 4 E e H %ﬁ Eﬁ & n\ 2) € KPA (Korea Petroleum Association), 3) ' KLPGA (Korea LPG Association),

4) 9 KCGA (Korea City Gas Association), 5) @ KANGV (Korea Association for Natural Gas Vehicles) 45
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£5 JANG, YOUNG-KEE | /KIEK= iz
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£8 YOUN, YONG MUN | BEIFEIREHS =k
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F21 AHESEFHR25F10A 258 (£) ICHEEVW ELE LA, BERDT -V ERRTICD
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(BEE EmEILIZTULIMREH TL o7V JHEAR
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(FBE1] Tl THXE. REFHRIC. v 70270 IMROTRIK & &ZFDOENAIZD
WCZHEEEW & L

YA JOEERMOEANEEZ ARV ZNEZFRAL THELAERT 7 POERERE %
BAHEMICZHEEVLEETE L,

EHMAF TR, FRI4FEL) v 70FT7O0X2FALAEET S > MEHTOMRE %
ToT&EE LA

TR 283 FICIF, BRICE I3 7O0{EELFOEZEE TOAMER E ERLRED 8
DTZy hER—LELT [RBRFEYA VOCFZEEREREI V2T L] 2L, BB -
MHBREXPEECEEDORRMRLEDEHET>TVET,

(fBE2] Tl REFEIIZT7YVT (#F) NEEREATELY. REI DT L THHE
TE2MHEHRTHEEZED TWBEI YA 7AF v+ o XIURICEFAL 240/ GTL 75> MID
WTZHEBEWELEEE L,

GTLERIESM TH 2 &h 5 KEICLZMBEDOFIEN» KD Sh, EAHIBHICRES N T
WE L7

REILIZT7)I T, BEEOB AP SERINATVWAVWR/IEES ZXH - BFHXH
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O7KE=FIFHEE 8513 8527
OfE-MFIRELIEY 8506 8527
@ FETHAEMTER 8507 8514
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T267-0056 TERFTEMRRAFA1THIZI0S
TEL:043(295) 2233 (fX) FAX:043(295) 2250

KERIHREEHHR (O rORRIEHH)

Japan Petroleum Energy Center (JPEC)

Chicago Representative Office

c/o JETRO Chicago, 1E. Wacker Dr., Suite 600 Chicago, IL 60601, USA
TEL:+1-312- 832-6000 FAX:+1-312- 832-6066

PR R EA AR B B AT

Japan Petroleum Energy Center (JPEC)

Brussels Representative Office

Bastion Tower Level 20, Place du Champ de Mars 5, 1050 Brussels/BELGIUM
TEL:+32-0-2-550-3819 FAX:+32-0-2-550-3737

hERAHREEHAM (APEFGSHREHRH)

Japan Petroleum Energy Center (JPEC)

China Representative Office

401 Chang Fu Gong Center Office Building, Jia-26, Jian Guo Men Wai Da Jie
Chao Yang-Qu, Beijing 100022

TEL:+86-10-6513-9832 FAX:+86-10-6513-9832
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