MARKETS AND PROFITABILITY

Profitability and Price Forecast:
Aromatics Intermediates - 2023

November 2023

O NexanttECA

This Report was prepared by NexantECA, the Energy and Chemicals Advisory company (“NexantECA”). Except where specifically stated 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 and belief of NexantECA. The information has not been independently verified or otherwise examined to determine
its accuracy, completeness or financial feasibility. Neither NexantECA, Subscriber nor any person acting on behalf of either shall have any liabilities for
any loss or damage arising from or connected to the use of any information contained in this Report. NexantECA does not represent or warrant that
any assumed conditions will come to pass.

The Report is for Subscriber’s internal use only and shall be kept strictly confidential. The Report should not be otherwise reproduced, distributed or
used without first obtaining prior written consent by NexantECA. Each Subscriber agrees to use reasonable effort to protect the confidential nature of
the Report.

Copyright © by NexantECA (BVI) Ltd. 2023. All rights reserved.



Profitability and Price Forecast:
Aromatics Intermediates - 2023

Contents
1 EXEQCULIVE SUMMIBIY .ottt ettt e e ekt e e sttt e e et e e e e e s bb e e e e anbe e e e e anbaneeean 1
11 1] (o To (U1 Ao T o F PSR PPR 1
2 Economic Assumptions and Forecast Methodology ......ccooviiiiiiiiiei i 2
2.1 1] (o To (U1 Ao T o F PSR PPR 2
2.2 SCENANIOS ... 3
2.3 (O (U1 [ © | PP PPPRR 4
2.3.1  Crude Oil PriCe BaSIS ........ccovviiiiiiiiiie 4
2.3.2  Crude Ol SCENAIOS .....uvviieiiiiie ettt e et e e et e e e nnbeeeeannees 5
2.3.3 Low Crude OIl PriCE ...cooviiiiiiieeee 7
2.3.4  Medium Crude Ol PriCe .....cooviiii 7
2.3.5  High Crude Oil PriCE ...ccoiviiiiiiieee e 7
2.4 ECONOMIC GIrOWEN ... 8
2.4.1 Forecasting Methodology/ASSUMPLIONS ..........ccevviiiiiiiiiiiieieee e 8
2.4.2 Global EConomic Growth ... 8
25 [T F= o] o OO PP PP R PPPPPPPPPPTP 12
2.6 EXCRANGE RAES .. .o 13
2.6.1 Forecasting Methodology and ASSUMPLIONS .......ccueeiiiiiiiieiiiiieee e 13
2.6.2  OULIOOK TOF thE EUFO ..ottt e e 13
2.7 Profitability Forecasting Methodology ..........cooouiiiiiiiiiiiic e 14
P % A | 1 1o To [8 ox 1o o DT PSP O PP PPPPRPP PP 14
2.7.2  PriCe INTIUBNCES .....eiiiiii et 15
2.7.3 Petrochemical Production COStS...........ccooviiiiiiiiiiii 17
2.7.4  Driving Forces for Profitability .............ccccoviiiiii 19
2.7.5 Cyclicality of the Petrochemical INdUSEIY .......c..oviiiiiieiiie e 23
3 Petrochemical and Polymer Industry Profitability ..........cccoiiiiiiiiiiii e 25
3.1 ASIA PACITIC ...eeee ittt e e a e e e e 25
3.2 (0] 11 (T ] £= 1S TP PP PP PPN 27
3.3 WESEEIN EUIOPE ... n e e e e 29
4 Petrochemical Feedstocks and Refining Products PriCing ........cccccviiiiieiiiiiieiiiiiie e 31
4.1 NAPNINA . ... 33
4.2 GaASOINE .o 34
4.3 LT =Y O L PSPPSR 35
4.4 = LN | = TP PR PTPT TP 36
4.5 B NANE . 38
4.6 P OPAINE ... et 39
4.7 C0al . 40
4.8 Carbon COSES ..o 41
5 (0371 [ a1=) €= 1 [T PR PPPPPPPPPRP 42
51 T oo o 18 o3 1 o o 1RSSRt 42
5.1.1  Pricing Basis and MeChaNISIM ..........cooiiiiiiiiiiiie et 42

O NexantECA MARKETS AND PROFITABILITY



Profitability and Price Forecast:
Aromatics Intermediates - 2023

5.1.2 Regional Price DefiNItiONS .......ccciiiiiiiiiiiiie e e e e e e 42

5.2 ASIA PACITIC ... ettt e ettt e e e e e e e st reeaaeaeane 43

5.2.1  Profitability ProJeCtiONS ........uuiiiiiiiiiiiiiiie ettt a e e 43

2 = Tof Y o (o] [=Tex 1 o] o PSSP 44

5.3 (0T (To ] £= 1= PSPPI 45

5.3.1  Profitability ProJECtIONS ........uuviiieiiiiiiiiiee e s e e e e e 45

5.3.2  PrICE PrOJECHONS ...eeeiiiiitiiiei ittt ettt et e e b e e e a7

54 VA LTS (=T g U o] o L= RSP PPRTTR 48

5.4.1  Profitability ProjJECHONS .....cciiiiiiiiiiiiee it 48

5.4.2  PrICE PrOJECHONS ...veiiiiiitiiiei ittt ettt ettt ettt e e et e e b e eeean 50

5.5 LRIt o (0] aF= Ul o ot YRS o] = T= Lo £ SRRSO 51

6 (O o] o ] F= T - o PR PESRRR 52

6.1 T 0o [ Tox 1o 1 o PSR SPPPPREPR 52

6.1.1 Pricing Basis and MechaniSm ...........cccccceviiiiiiiii 52

6.1.2 Regional Price DefiNItIONS .......ccoiiiiiiiiiiiiie et 52

6.2 S = B == o 1o U OPPPRRR 53

6.2.1  Profitability ProjeCtionS..........ccooviiiiiiii 53

6.2.2  PrICE PrOJECHIONS ...veiiiiiitiiii ittt e et e e b e e e e 55

6.3 UNIEEA STALES .....eeiiiiiie ettt e e e et e e et e e e e e enes 56

6.3.1  Profitability ProjJECHONS .....ccoiuiiiiiiiiiie it 56

6.3.2  PriCE PrOJECHIONS ...ocveeeieeeee e 58

6.4 VA LETS] =T g U o] o L= RSP PPTTT 59

6.4.1  Profitability ProjJECHONS .....cciiiiiiii ittt 59

6.4.2  PriCE ProJECHIONS ...ocoei e 61

6.5 REQIONAl PriCE SPIEAUS ....oeiiiiiiiiii ittt 62
Figures

Figure 1 Crude Ol PriCE SCENAIIOS .. .o e i e e e 6

Figure 2 World Economic Performance and OULIOOK ............cooiuiiiiiiiiiieiiie e 9

Figure 3 United States GDP Price Deflator .......ccocooioieeecceeee e 12

Figure 4 EUFO VEISUS U.S. DOIIAY ...ciiiiiiiiiieiteiee ettt 13

Figure 5 Petrochemical Simulator Forecast Methodology ...........cceviiiiiiiiiiiiiiciiie e 14

Figure 6 Petrochemical Price INfIUBNCES ... 16

Figure 7 Production COSt EIEMENTS .......eiiiiiiiiiee it 17

Figure 8 Price INfluences iN the COSE CUIVE ........ecceece e 19

Figure 9 Return on Capital and Operating RALE ..........cuuuiiiiiiiiieiiiiie e 20

Figure 10  Western Europe Average Return on INVESIMENT ........coouiiiiiiiiiieiiiie e 21

Figure 11  United States Average Return on INVESIMENT ............ccoovvviiiiiiiiiiieeeee 21

Figure 12  Petrochemical Industry Profitability and Operating Rate............ccovviiiiiiiiiiiiiiee e, 23

Figure 13  Asian Petrochemical Industry Profitability ... 25

Figure 14  United States Petrochemical Industry Profitability ............cccoiiiiiiiie e, 27

Figure 15  Western Europe Petrochemicals Industry Profitability ............cccoeeeiiiiiiiie, 29

Figure 16  United States Petrochemical Feedstock and Refined Product Prices ..........cccccccoiiiiiiinnennn. 32

Figure 17  United States Petrochemical Feedstock Prices Relative to WTI Crude Oil ..........cccevevinnen. 32

O NexantECA MARKETS AND PROFITABILITY



Profitability and Price Forecast:
Aromatics Intermediates - 2023

Figure 18  Global Naphtha PriCES......ciiii ittt e e s e e e e e e s e e eeaeees 33
Figure 19  Global Premium Gas0liNe PriCES .......coiiuiiiiiiiiiiii ittt 34
Figure 20  Global High Sulphur FUEI Oil PrICES .......ccuviiieiie ettt sanae e e 35
Figure 21  Global NAtUral Gas PriCES ......cccvuiieiiee e ettt e s s st e e e e e e e st e e e e e e s e st e e ae e e s s snntaneeeeees 36
Figure 22 United States EtNan@ PriCES .......coouiiiiiiiiiiiiiiii et 38
Figure 23  GlODal PrOPANE PriCES....cuiii ittt ettt e et e e e s e et e e e e e e s s annban e e eaes 39
FIgure 24 China COal PrICES .....eiiiiiiiii ittt ettt ettt e ettt e e anaae s 40
Figure 25 EU Emissions Trading Scheme Cost of Carbon ..........cccveeeiiiiiiiiiii e 41
Figure 26 China CycCloNeXan@ MAarQINS .........c.ueiiiiiiiiiiiiiiie ettt 43
Figure 27  China Cyclohexane Cost Price Margin ProjeCtioNS...........cccuiriieiiiiiieiiiiee e 44
Figure 28  China Cyclohexane PriCe SCENAIIOS .......ccuuviiiieeeii ittt e e e setee e e e e e s s e e e e e e s e annraneeeeees 44
Figure 29  United States CycloneXane Margins ..........couuuriiiiiiiiieiiieie ettt 45
Figure 30  United States Cyclohexane Cost Price MarginS...........ccccccveviiiiiiiiiiiieeeeeeeeeee e 47
Figure 31  United States CycloheXane PriCe SCENAIIOS .......cocuuiiiiiiiiieiiiiie et 47
Figure 32  Western Europe Cyclohexane Margins..........cccoviviiiiiiiiiiiicceeeeeeeeeeeeeeeee ettt 48
Figure 33  Western Europe Cyclohexane Cost Price Margin Projections..........cccccccvvveveviveiiiiiiveiiieeee, 50
Figure 34  Western Europe Cyclohexane PriCe SCENANIOS .........cciiuviiiiiiiiiieiiiie et 50
Figure 35  Global CycloReXane PrICES ........ccoviiiiiiiiii e 51
Figure 36 China Caprolactam MaITGINS ........ciuuiiiaiiiiiee ittt e e e et e e ennaees 53
Figure 37  China Caprolactam Cost Margin and Price Projections ...........cccccccvvviiiiiiiiieceeee 55
Figure 38  China Caprolactam PriCe SCENANOS ........eiiiiiriiiiiiiiiie ittt 55
Figure 39  United States Caprolactam Cash Margins ..........cocueviiiiiiiiiiiiiee e 56
Figure 40  United States Caprolactam Cost Price Margin Projections..........ccccccccvvveviviiiiiieiiiiiiieieeeeene 58
Figure 41  United States Caprolactam PriCe SCENAriOS ..........ccccvviririiiiiiiiiie e 58
Figure 42  Western Europe Caprolactam Cash CoSt Margins .........cccoovviviiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeee 59
Figure 43  Western Europe Caprolactam Cost Price Margin ProjeCtions ............coovvvveiniieeeiiiieneniinne. 61
Figure 44  Western Europe Caprolactam PriCe SCENAIOS .........uiiiiiiiiiiiiiiie et 61
Figure 45  Global Caprolactam PriCES.........ccvuviiiiiiiiee e 62
Tables

Table 1 WOrId ECONOMIC GIOWLN ...ttt e e e e e e 9
Table 2 China Cyclohexane Cost Profitability and Price Projections.............ccccccoeeiieieiiiieeee e, 43
Table 3 United States Cyclohexane Cost Profitability and Price Projections..........ccccccvvveviiiieeiiinnnn. 45
Table 4 Western Europe Cyclohexane Cost Profitability and Price Projections ...........cccccccuvvvvvvvninns 48
Table 5 Asia Caprolactam Cost Profitability and Price ProjeCtions...........cccccovvieiiiiiiiiiiiiee e 53
Table 6 United States Caprolactam Cost Profitability and Price Projections ............cccoeeeeeeieeeieeeeenn, 56
Table 7 Western Europe Caprolactam Cost Profitability and Price Projections............ccccvvvvvvvevninnnns 59

O NexantECA MARKETS AND PROFITABILITY -



t) N aan TE m www.NexantECA.com

Energy and Chemicals Advisory

SUBSCRIPTIONS
AND REPORTS

CONSULTING TRAINING

NexantECA partners with clients to help them navigate the big global energy, chemicals and materials issues of tomorrow.
We provide independent advice through our consulting, subscriptions and reports, and training businesses using expertise
developed in markets, economics and technology through our fifty years of operation. We are entirely dedicated to supporting
sustainable development of the industry and provide expert advice with efficiency, speed, and agility.

USA ' Thailand ' ' Malaysia

Tel: +1 914 609 0300 Tel: +662 793 4600 Tel: +60 322 98 7212
44 S Broadway, 22" Floor, Rasa Tower | Level 28,
5t Floor White Plains 555 Phahonyothin Road The Gardens South Tower
NY 10601-4425 Kwaeng Chatuchak Mid Valley City
USA Khet Chatuchak Lingkaran Syed Putra
Bangkok 10900 Kuala Lumpur 59200
Thailand Malaysia
@

Bahrain
USA
UK Tel: +973 1330 3038 China
Tel: +1 832 462 7176 Level 49, Suite 4902
609 Main Street, Floor 25 Tel: +44 20 7950 1600 West Tower Tel: +86 21 6050 1119
c/o WeWork 110 Cannon Street Bahrain Financial Room 02-15, 2F Block 1
Houston London Harbour 58 Yao Yuan Road
Texas 77002 ‘ EC4N 6EU ‘ ‘ PO Box 60686 ‘ Pudong, Shanghai, 200126
USA United Kingdom Bahrain China
Disclaimer

This Report was prepared by NexantECA, the Energy and Chemicals Advisory company. Except where specifically stated otherwise in this Report, the information
contained here is prepared on the basis of information that is publicly available, and contains no confidential third-party technical information to the best knowledge of
NexantECA. Aforesaid information has not been independently verified or otherwise examined to determine its accuracy, completeness or financial feasibility. Neither
NexantECA, Client 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. NexantECA does not represent or warrant that any assumed conditions will come to pass.

Copyright © by NexantECA (BVI) Ltd. 2023. All rights reserved.


http://www.nexanteca.com/

	1 Executive Summary
	1.1 Introduction

	2 Economic Assumptions and Forecast Methodology
	2.1 Introduction
	2.2 Scenarios
	2.3  Crude Oil
	2.3.1 Crude Oil Price Basis
	2.3.2 Crude Oil Scenarios
	2.3.3 Low Crude Oil Price
	2.3.4 Medium Crude Oil Price
	2.3.5 High Crude Oil Price

	2.4  Economic Growth
	2.4.1 Forecasting Methodology/Assumptions
	2.4.2 Global Economic Growth

	2.5 Inflation
	2.6 Exchange Rates
	2.6.1 Forecasting Methodology and Assumptions
	2.6.2 Outlook for the Euro

	2.7  Profitability Forecasting Methodology
	2.7.1 Introduction
	2.7.2 Price Influences
	2.7.3 Petrochemical Production Costs
	2.7.4 Driving Forces for Profitability
	2.7.5 Cyclicality of the Petrochemical Industry


	3 Petrochemical and Polymer Industry Profitability
	3.1 Asia Pacific
	3.2 United States
	3.3 Western Europe

	4 Petrochemical Feedstocks and Refining Products Pricing
	4.1 Naphtha
	4.2 Gasoline
	4.3 Fuel Oil
	4.4 Natural Gas
	4.5 Ethane
	4.6 Propane
	4.7 Coal
	4.8 Carbon Costs

	5 Cyclohexane
	5.1 Introduction
	5.1.1 Pricing Basis and Mechanism
	5.1.2 Regional Price Definitions

	5.2 Asia Pacific
	5.2.1 Profitability Projections
	5.2.2 Price Projections

	5.3 United States
	5.3.1 Profitability Projections
	5.3.2 Price Projections

	5.4 Western Europe
	5.4.1 Profitability Projections
	5.4.2 Price Projections

	5.5 Regional Price Spreads

	6 Caprolactam
	6.1 Introduction
	6.1.1 Pricing Basis and Mechanism
	6.1.2 Regional Price Definitions

	6.2 Asia Pacific
	6.2.1 Profitability Projections
	6.2.2 Price Projections

	6.3 United States
	6.3.1 Profitability Projections
	6.3.2 Price Projections

	6.4 Western Europe
	6.4.1 Profitability Projections
	6.4.2 Price Projections

	6.5 Regional Price Spreads


