CHEMSYSTEMS rpE proGRAM

Petrochemical Profitability Forecasts

United States

September 2009

O Nexanr

www.chemsystems.com

44 South Broadway, White Plains, New York 10601, USA
Tel: +1914609 0300 Fax: +1914 609 0399

This Report was prepared by Nexant, Inc (“Nexant”) and is part of the ChemSystems Online® suite. Except where specifically stated otherwise
in this Report, the information contained herein is prepared on the basis of information that is publicly available, and contains no confidential
third party technical information to the best knowledge of Nexant. Aforesaid information has not been independently verified or otherwise
examined to determine its accuracy, completeness, or financial feasibility. Neither NEXANT, Subscriber nor any person acting on behalf of
either assumes any liabilities with respect to the use of or for damages resulting from the use of any information contained in this Report. Nexant
does not represent or warrant that any assumed conditions will come to pass.

The Report is submitted on the understanding that the Subscriber will maintain the contents confidential except for the Subscriber’s internal use.
The Report should not be reproduced, distributed, or used without first obtaining prior written consent by Nexant. Each Subscriber agrees to use
reasonable effort to protect the confidential nature of the Report.

Copyright © by Nexant Inc. 2009. All rights reserved.



Contents

Section Page
1 EXecutive SUMIMATY .........cooooiiiiiiiiiiiieeie ettt stee et e e steeste e e aeesteessseessseesnneesssaesnseenns 1-1
1.1 INTRODUCTION. ...ttt sttt ettt st ettt e sbe e s s 1-1
1.2 PETROCHEMICAL AND POLYMER INDUSTRY PROFITABILITY .................. 1-2
1.3 KEY PETROCHEMICAL AND POLYMER ISSUES ......cooiiiiiiiienienieeieeee 1-5
2 Economic Assumptions and Forecasting Methodology ..............c...cccoooiiniiiiniiiniiiinen, 2-1
2.1 INTRODUCTION.......etiiteiteiie ettt ettt ettt sttt st ete et e saeesaaesntesabeenbeeseeses 2-1
2.2 SCENARIOS ...ttt sttt ettt ettt es 2-2
2.3 CRUDE OIL ...ttt ettt st et e 2-4
2.4 ECONOMIC GROWTH ...ttt ettt 2-6
2.5 INFLATION L.ttt sttt ettt st st sttt 2-8
2.6 EXCHANGE RATE ...ttt et 2-10
2.7 PROFITABILITY FORECASTING METHODOLOGY ...cccceiiiiiiiiiiiieieeieeiene 2-11
3 Petrochemical and Polymer Industry Profitability...................ccoccoiiiiiiiiii 3-1
3.1 PETROCHEMICAL PERFORMANCE.......c.coiiiiiiienieeieeeeeeteieesiee st 3-1
3.2 INDUSTRY PROFITABILITY ...ooeeitiiiiiiinienieeceeeieeeeeeseeete e 3-4
4 Petrochemical Feedstocks and Refined Products................cocccoooiiiiniiniiiniininnicnen, 4-1
4.1 INTRODUCTION. ...ttt ettt ettt st sttt e e s 4-1
4.2 NATURAL GAS . ..ottt ettt sttt et e e e nbee s 4-3
43 NATURAL GAS LIQUIDS ...ttt ettt siee s 4-4
4.4 GASOLINE ...ttt b e b e st e st et st b e b e nbeesaeas 4-7
4.5 DIESEL ...ttt ettt sttt et sb e bt s at e st e e nteeteesteesaeesneeens 4-8
4.6 FUEL OIL ..ottt sttt ettt ettt et e teesbeesaeesnneeas 4-9
5 OUEfINS ..o e s 5-1
5.1 ETHYLENE ... .ottt ettt sttt s s s 5-1
5.2 PROPYLENE . ...ttt ettt sttt 5-16
53 BUTADIENE ...ttt ettt sttt sttt et s s s 5-24
6 POLYOLEEINS .........ooiiniiiieieeeeee ettt et e e te e st e et eessteeesseesnseeennaeesnseennseenns 6-1
6.1 POLYOLEFINS SUMMARY ...ttt s 6-1
6.2 LOW DENSITY POLYETHYLENE (LDPE)....ccccoiiiiiiiiiiiieieeeeeee e 6-4
6.3 LINEAR LOW DENSITY POLYETHYLENE (LLDPE).....cccccoeiiiiiiiiiiieieeene 6-9
6.4 HIGH DENSITY POLYETHYLENE (HDPE) .....cooiiiiiiiiiiceeteeeeeee e 6-16
6.5 POLYPROPYLENE (PP) ..ottt 6-23
7 The VIRYIS CRAIN.........oooiiiiii ettt et e 7-1
7.1 CHLORALKALL ...ttt ettt st st ettt 7-1
7.2 ETHYLENE DICHLORIDE (EDC)..ccuueiiiiiiiiiiiiienienieeeeeceeeeeeesiee st 7-7
7.3 VINYL CHLORIDE MONOMER (VCM)....ccoiiiiiiiienieniieeeeeeteieesiee et 7-12
7.4 POLYVINYL CHLORIDE (PVC) ..ottt 7-17
7.4.1 PRICE BASIS AND VALUATION MECHANISM......ccccoiviiiiiiiniiereeeeseeiee 7-17
(@) NGXGHT CHEMSYSTEMS IIDPE“PROGRAM
www chemsystems.com Petrochemlﬁariizré)ﬂsttaaliiléy Forecasts

00235/09.01.06.01/09



Contents

8 ATOIATICS ......ooiiiiiiie ettt et e et e et e e e b e e e bee e ebeeesbeeessseessseeesseessseeasseesssesensseenes 8-1
8.1 INTRODUCTION..... .ottt ettt ettt et sve e etae e s tbeesveeetaeesaveeenns 8-1
8.2 GASOLINE VALUATION FOR AROMATICS ......ccotiiiiieeeeeeeeeee e 8-3
8.3 REFORMATE AND PYGAS ... oottt stee et e e ssnae s 8-6
8.4 BENZENE ..ottt ettt ettt e st e et e e st e e sta e e saaesnteeenneennneean 8-8
8.5 TOLUENE ..ottt ettt et s e e br e e st e e s reeetveessbaeesaeenssaeenseeanes 8-17
8.6 MIXED XYLENES ...ttt et ettt et v e e eaaeeeavee s 8-21
9 N 4 005 1) (PR SRS 9-1
9.1 STYRENE ...ttt ettt e et e st e et e e s b e e sntaeessseesssaeensseennses 9-1
9.2 GENERAL PURPOSE POLYSTYRENE (GPPS) ...ccooviiiiiieiieeee e 9-7
10  Polyester and Intermediates.................c.oooviiiiiiiiiiiiiie et 10-1
10.1  para-XYLENE ......ccooi ettt sttt ettt 10-1
10.2  0rtho-XYLENE......cioiiiieceee ettt sebessae e e sa e saenns 10-7
10.3 MONO-ETHYLENE GLYCOL (MEG)....c.ccioiiieiiieiiecieeciee et 10-10
10.4  PURIFIED TEREPHTHALIC ACID (PTA) cccviiiiiieieeeeeee et 10-15
10.5 POLYETHYLENE TEREPHTHALATE (PET) c.oooooiiiiiiieeeeeeceeeee e 10-19
T1  INEErmEEAtesS ........cooovviiiiiiiiiee ettt e e ettt e e e etaeeeeeetbeeeesntaeeesstaaeesssaeeesnnsaeeennes 11-1
11.1  ACRYLONITRILE (ACN)...ccctiiiiiieiieeieeieerieesteeseesresresereenseesaesseesenesnsesnsesnseenns 11-1
11.2  CUMENE, PHENOL AND ACETONE .......cooiiiiiieiie et 11-6
11.3 CYCLOHEXANE ... ..ottt et vee et e e e ta e e av e e s reeeasbaeesbaeenens 11-15
Appendix Page
A Petrochemical Feedstock and Refined Product Prices ...........c..c.cccoeveviveciiiniiencieeeee, A-1
B OLefinS PriCeS ......c.ooiiiiiiiiiiceecee ettt e et e e st e e etaeesabeeesbbe e sbeesssaeensseesnnes B-1
C  POlyolefins PriCes..........c.oooiiiiiiiiiiiiieii ettt ettt et e st esenteeeanee s C-1
L) T V41 117 K o o (ol USRS D-1
E ATOMALICS PIICES.......cooiiiiiiiiiiii et e e e et e e e srae e e e rbae e e enneeas E-1
F SEYTENICS PICES.......cc.oiiiiiiiiii ettt tee e st e e saee e s bt e eateesnteeenneesnnes F-1
G  Polyester Intermediates PriCes.............ccccooiiiiiiiiiiiiciec et e G-1
H  Intermediates PriCes...........cccoiiiiiiiiiiiiiiie ettt e et e e e aa e e e e aaea e e nneeas H-1
o Nexant CHEMSYSTEMS PPE PROGRAM i
www chemsystems.com Petrochemlf;l itF;r(;)flSt;bt!zy Forecasts

00235/09.01.06.01/09





