MARKETS AND PROFITABILITY

Profitability Forecast:
Methanol and Derivatives -
2018

Global

September 2018

O Nexanr

This Report was prepared by Nexant, Inc. (“Nexant”). 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. 2018. All rights reserved.



Profitability Forecast:
Methanol and Derivatives - 2018

Contents
1 EXECULIVE SUMMIBIY ..ottt ettt e et e e e ettt e e et e e e e st e e e e aabb e e e e anbaeeeean 1
1.1 Ta] oo [N ]o3 1 o] o PR OSPPPRPRPRPPPPPRt 1
2 Economic Assumptions and Forecasting Methodology ......ccccuvvviieeiiiiiiiiiieee e 2
21 Ta] oo [N o3 1 o] o PR O O PPPPRPPPPPPPPPRt 2
2.2 S Tot=] g T 1[0 PSR OPPRR 3
2.3 L0 8o [ | P ERRR PP 4
2.3.1  Crude Oil PriCE BaASIS ....uuvieiiiiiieiiiiie sttt ettt sttt e et e e nnbee e e e 4
2.3.2  Crude Oil SCENAIIOS ....cciiitiieiite ettt e e e e e sttt e e e e e e s e stab e eeeaeeesanseneees 4
2.3.3  LOW Crude Ol PrICE ..ciiuveiiei ittt ettt et e e 6
2.3.4  Medium Crude Ol PriCE ......uuiiiiieiiiiitiie ettt 6
2.3.5  HIigh Crude Oil PTICE ....eiiiiiiiieee e 7
2.4 ECONOMIC GFOWEN ...ttt e e e e e e e e e e e ae s 8
2.4.1  Forecasting Methodology/ASSUMPLIONS ........uuvieiiiiieeiiiiie et 8
2.4.2  Global ECONOMIC GIOWLN ......ciiiiiiiiiiiiiii et 8
2.5 Fa]{ F= 11T o PRSP PRPPPPPRPPRY 11
2.6 EXCRANGE RALES ...ttt ettt e e 12
2.6.1 Forecasting Methodology and ASSUMPLIONS ..........cccvvviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee 12
2.6.2  OULIOOK fOF the EUIO ..ottt a e e et e e e e e e s neeneees 12
2.7 Profitability Forecasting Methodology ..o, 13
b2 A A | 1 o Yo L8 o 1o o PP EERPR 13
2.7.2  PriCE INfIUBNCES ....ciiiie ettt e e et e e e e e e e neneeees 14
2.7.3 Petrochemical Production COSES ..........uiiiiiiiiiiiiiiiieie et 16
2.7.4  Driving Forces for Profitability ............ooouviiiiiiii e 18
2.7.5 Cyclicality of the Petrochemical INdUSEry ..........cccccvvviiiiiiii 22
3 Petrochemical and Polymer Industry Profitability ..........cccoiiiiiiiiiiiec e 24
3.1 NS = == o oS OUSPPRRRR 24
3.2 L 1T ] 1= 1= SRR 26
3.3 VA ST (=] U [ o] oL PSSP PTTPT 28
4 Petrochemical Feedstocks and Refined Products PriCing ......cccccceviiiiieiiiiiieiiiiice e 30
4.1 [N F=T o] 011 = PO PTPPP 32
4.2 (CT= 1o ][] L= T SO PPTPP PP 33
4.3 FUBL Ol .., 34
44 [N E= LU L= TSR 35
4.5 BN < e e aa s 36
4.6 PIOP@ANE ... . 37
4.7 C0al . 38
5 1V =Y 4 = U Lo SRS 39
51 T 0o [ Tox 1o 1o RSSO 39
5.1.1  Pricing Basis and MeChaNISIM ..........ccoiiuiiiiiiiiiie e 39
5.1.2 Regional Price DefiNItIONS .........coiiiiiiiiiiiie it 39

© Nexanr MARKETS AND PROFITABILITY



Profitability Forecast:
Methanol and Derivatives - 2018

5.2 ASIA PACITIC ...eeee ittt ettt e e et e e e e e e e e e e e eeaaeeeane 40
5.2.1  Profitability ProJECtIONS ........uuiiieeiiiiiiiiiie e s s e e e 40

5.2.2  PrICE PrOJECHONS ...eeiiiiiitiiie ittt ettt e e e e sbee e e 42

5.3 (011 (T ] £= L= PSPPI 44
5.3.1  Profitability ProJECtIONS ........ueiiiieiiiiiiiiiee e s e e e e 44

5.3.2  PrICE PrOJECHONS ...veiiiiiitiiie ittt ettt ettt et e e sbee e e e 46

54 VA ST (=T € [ o] oL RSP PTTTT 48
5.4.1  Profitability ProjJECHONS .....cciiiiiiiiitiiee ittt 48

Y A = Tof Y o o] [=Tox 1 o] o PRSP 50

5.5 LR TCTo (0] aT= Ul o ot YRS o] == Lo £SO 52
6 Methyl Tertiary Butyl Ether (MTBE) ......cuueiiiiiiiiieiiieee et 54
6.1 T 0o (1o 1o T o PO PP PR TSPPPPRRRR 54
6.1.1 Pricing Basis and MechaniSm ...........ccccccveviiiiiiii 54

6.1.2 Regional Price DefiNItIONS .......coiiiiiiiiiiiiiie et 54

6.2 ASIA PACITIC ...eee ettt e e e e e e e e e e e 55
6.2.1  Profitability ProjeCtionS.........cccooviiiiiiiii 55

6.2.2  PrICE PrOJECHIONS ...eeiiiiiitiiiee ittt ettt e et e e sbneeeean 57

6.3 (0] 11 (=T I S] £= 1S TP PP PP PP PP PPPPPPPPON 59
6.3.1  Profitability ProjJECHONS .....cciiiuiiiiiiiiiee ittt 59

6.3.2  PriCE PrOJECHIONS ...ocveeeiiieeeee e 61

6.4 WESTEIN EUMOPE ... 63
6.4.1  Profitability ProjJECHONS .....cciiuiiiiiiiiiee et 63

6.4.2  PriCE PrOJECHIONS ...ocveeeiieeieeeee e 65

6.5 REQIONAl PriCE SPIEAUS .. .oeiiiiiiiii ittt 67
7 F X od = ol Y o1 [ o B TSP UTT P PPPPPPPPN 68
7.1 Ta oo (8 ox 1 oo DO O PP PPP P PTOPPPPPRRRR 68
7.1.1  Pricing Basis and MechaniSm ...........ccccccoeviiiiiiii 68

7.1.2  Regional Price DefiNItIONS .......coiiiiiiiiiiiiiie et 68

7.2 ASIA PACITIC ...ttt e e e e e e e e e e e 69
7.2.1  Profitability ProjJECHONS .....cciiiiiii ittt 69

7.2.2  PriCe ProJECHIONS ....coeviiiieeieeee e 71

7.3 L 1T ] 1= 1= SO STRP 72
7.3.1  Profitability ProjJECHONS .....cciitiiiiiitiiee ittt 72

7.3.2  PriCe ProjJECHIONS ....coeviiiieeeeeeee e 74

7.4 WESTEIN EUMOPE ... a e e e e e 75
7.4.1  Profitability ProjeCtionS.........cocooviiiiiii 75

T.4.2  PriCE PrOJECHONS ...eeiiiiiiiiiie ittt ettt e e e e e e e abaeee e 77

7.5 Regional PriCe SPreads .....ccocooiiii i 78

© Nexanr MARKETS AND PROFITABILITY



Profitability Forecast:
Methanol and Derivatives - 2018

Figures

Figure 1 Crude Oll PriCE SCENATIOS .......uvvviiieei e e i ettt e e e e e et e e e e s e st ae e e ae e e s e s s ta e s e e eeessannsataeaeaeeeesanns 5
Figure 2 World Economic Performance and OULIOOK ............ccoiuiiiiiiiiiieiiii e 9
Figure 3 United State GDP Price DEflator ..........ocuiiiiiiiiiiiiiiiie ettt 11
Figure 4 EUr0 VErsUS US DOIIAT ...ttt s et e e e e st e e e e e e s s nntananaeaaeeeannns 12
Figure 5 Petrochemical SumulatorForecast Methodology ..........ccevviiiiiiiiiiiiiciii e 13
Figure 6 Petrochemical Price INFIUBNCES .........ocuiiiiiiiie et e e e 15
Figure 7 Production COSt EIEMENTS ........iiiiiiiiiii et 16
Figure 8 Price INfluences iN the COSt CUMNVE ........uuuiiiiie e s s e e e e st rre e e e e e e e aaes 18
Figure 9 Return on Capital and Operating RALE .........cccoiiiiiiiiiiiee e e e r e e e e e 19
Figure 10  Western Europe Average Return on INVESIMENT ........cocuviiiiiiiiieiiiie e 20
Figure 11  United States Average Return on INVESIMENT.........ccvvviiiiee i 20
Figure 12  Return on Capital and Operating RALE ..........c.uuiiiiiiiiiiiiiiii et 22
Figure 13  Asian Petrochemical Industry Profitability ...........ccccccovviviiiiiee 24
Figure 14  United States Petrochemical Industry Average Return on Investment ...........cccccoevvveernnnnen. 26
Figure 15  Western Europe Petrochemicals and Polymers Industry Return on Capital.............cccocueeeee. 28
Figure 16  United States Petrochemical Feedstock and Refined Product Prices ...........ccccccccvvvevivennnn. 31
Figure 17  United States Petrochemical Feedstock Prices Relative to WTI Crude Ol ...........cccceevinnen. 31
Figure 18  Global Naphtha PriCES......ccoiiiiiiiiiiiee e 32
Figure 19  Global Premium Gas0liNe PriCES ......cciiiuiiiiiiiiiiie ittt 33
Figure 20  Global High Sulphur Fuel Oil PriCES .......ovviviiiiiiiieeee e 34
Figure 21 Global Natural Gas PriCES ........ccviviiiiiiiie et 35
Figure 22 United States Ethan@ PrICES ......coiuiiiiiiiiiiie et 36
Figure 23  Global Propane PriCES........uuviiiiiiie e 37
FIgUre 24 ChiNa COal PrICES .....eiiiiiiiii ittt ettt et e et e et e e nnaeeeas 38
Figure 25  Asia Pacific Methanol Margins ...........coooviiiiiiiiii 41
Figure 26  Asia Pacific Methanol Costs and Margins ...........cccoovviiiiiiiiiiiiieeee e 42
Figure 27  Asia Pacific Methanol Price FOrecast SCENArOS . ........coouviiiiiiiiiaiiiiii e 43
Figure 28  United States Methanol Margin Projections .............ccooviviiiiiiiiieeeeee 45
Figure 29  United States Methanol Costs and Margins .........ocuueiiiiiiiioiiiiiee e 46
Figure 30  United States Methanol Price Forecast SCEeNarioS...........cccccvvvveviiiiiiiiiiiieiieeeeeeeeeeeeeeee e 47
Figure 31  Western Europe Methanol Margin ProjECHONS ..........viiiiiiiiiiiiiiee e 49
Figure 32  Western Europe Methanol Costs and MarginS..........cuciieeiioiiiiieeiiiie e 50
Figure 33  Western Europe Methanol Price Forecast SCENArioS ............ccvvvvviviiiiiiiiiiiiiiieieeeeeeeee 51
Figure 34 Global MEthanNO! PIICES .....cooiiiiiiiiiiiie ettt 52
Figure 35  Asia Pacific MTBE MarQINS ........ccociiiiiiiiiiieeeeeeee ettt 56
Figure 36 Asia Pacific MTBE COStS @nd MarQinNS ........cocuuuiiiiiiiiiaiiiiiie ittt 57
Figure 37  Asia Pacific MTBE/Gasoline Price RatiO.............ccovvviiiiiiiiiiieeeee 57
Figure 38  Asia Pacific MTBE Price FOreCast SCENAIOS. ........iouuuuiiiiieeiaiiiiiieeee e et 58
Figure 39  United States MTBE Margin ProjECIONS ..........uviiiiiiiiieiiiiiie ittt 60
Figure 40  United States MTBE COStS @nd MarQiNS ........coueeiiiiiiriiiiiiee et e e e e e e e e neneeeeee s 61
Figure 41  United States MTBE/Gas0ling PriCe RaAtiO .........ccoiuiiiiiiiiiiieiiiiiie e 61
Figure 42  United States MTBE Price FOreCast SCENAIOS. .........uuueiiiiaaiiiiiiiiieae e e et e e e 62

O Nexantr MARKETS AND PROFITABILITY -



Profitability Forecast:
Methanol and Derivatives - 2018

Figure 43
Figure 44
Figure 45
Figure 46
Figure 47
Figure 48
Figure 49
Figure 50
Figure 51
Figure 52
Figure 53
Figure 54
Figure 55
Figure 56
Figure 57

Tables

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 10

Western EUrope MTBE MargiNS . ......ooiiiiiiiiiiiie ittt 64
Western Europe MTBE Costs and Margins ..........ceeeeiiiiiiiiiiieeeessiiiiiieeee e e s sssisineeeeee e e s ennnsnens 65
Western Europe MTBE/Gasoline Price RALO..........ccoiiiiiiiiiiiieiiiieec e 66
Western Europe MTBE Price FOreCast SCENANOS ........uuiiiiiiiiiiiiiiieeiiiee et 66
GlODAI MTBE PIICES ...eiiiiiiiii ettt ettt ettt e et e e e et e e e e st e e e e nnbae e e e aneee 67
Asia Pacific ACEHIC ACIH MAITINS .....ooiiiiiiiiitiii ettt e st e e 70
Asia Pacific Acetic Acid COStS and Margins ...........eeeeiiiiiiiiieiiiee e iiiiiiee e e e e s ssreee e e e e anneeees 71
Asia Pacific Acetic Acid Price FOrecast SCENArioS........cccuuueiiieeeiiiiiiiie e 71
United States Acetic Acid Margin ProjeCIONS ..........uviiieeiiiiiiiiiiee e e sieiiire e e e e e ssteane e e e e e 73
United States Acetic Acid COStS and Margins ...........ueeveeeiiiiiiiiiieee e siiiiiieee e e e e s ssinrneeeeee e 74
United States Acetic Acid Price FOrecast SCENAIIOS . .......ooiuuviiiiieeee i e e eeiiiieee e e 74
Western Europe ACEtiC ACIA MAIQINS .....cccceiiiiiiiiiieeee ettt sste e e e e s e e e e e e s e 76
Western Europe Acetic ACid COStS and MarginS.........cueiiiiiiiieiiiiieee e 77
Western Europe Acetic Acid Price FOrecast SCENAriOS ...........uuvuvuueimiiiiimieieininiereininrnrnnnnn. 77
Global Acetic Acid Methanol PrICES .......ocuuviiiiiieece et eeee e 78
ECONOMIC GIOWEN ...ttt e e e et e e e e e e e s bbb e e e e e e e e aae 9
Asia Pacific Methanol Profitability and Price ProjeCtions ............cccccoviiiiiiiiiiiiiiieie e 41
United States Methanol Profitability and Price Projections .........c.cccccevvviieiiiiieeiiiiiee e, 45
Western Europe Methanol Profitability and Price ProjectionsS............ccccvvvvevvivvivninininininininnn, 49
Asia Pacific MTBE Profitability and Price ProjeCtions ..........cccccoviveieiiiiieeiiiiiee e 56
United States MTBE Profitability and Price ProjeCtions .........cccooevvieiiieie e, 60
Western Europe MTBE Profitability ProjeCtions ..........cueiiiiiiiiiiiiiiieiiiicc e 64
Asia Pacific Acetic Acid Profitability and Price Projections ............cccccvvvvvevvininriieininnnininininn, 70
United States Acetic Acid Profitability and Price Projections .........ccccceeeeeieieie e, 73
Western Europe Acetic Acid Profitability ProjeCtions ..o 76

O Nexanr MARKETS AND PROFITABILITY v



