NexantThinking™

PolyOlefins Planning Services

Demand Trends in North America -
2016

November 2016

O Nexanr

www.nexantthinking.com

This Report was prepared by Nexant, Inc. (“Nexant”) and is part of the NexantThinking™ 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. 2016. All rights reserved.



Contents

Section
1 EXECULIVE SUMIMAIY ...ttt ettt e et et e e et e e ennes
2 MaCIOECONOMIC OVEIVIEW ......iiiiiiiiieeiiiie stttk ettt ettt s et eane e s s
2.1 (O 2 B TSRS
2.2 UNITED STATES ...ttt ettt ettt
3 POIYMErS iN NOIMN AMEBIICAL ..ottt
3.1 INTRODUGCTION ...ttt ettt sttt bttt et b et e aneeenbe et
3.2 LOW DENSITY POLYETHYLENE (LDPE) ...ueeiiiiiiiiiiiiieieeeee e
3.3 LINEAR LOW DENSITY POLYETHYLENE (LLDPE) ......cccctiiiiiiiiieniieiieeiceieeine
34 HIGH DENSITY POLYETHYLENE (HDPE).....ciiuiiiiiiiiiiieeee e
3.5 POLYPROPYLENE (PP)...eictiiitiiitieiiit ettt
3.6 POLYETHYLENE TEREPHTHALATE (PET) .ieiiiiiiiieiieiieeiee e
3.7 ACRYLONITRILE BUTADIENE STYRENE (ABS) ..evvviiiiiiiiiiiiiiieee e
3.8 POLYSTYRENE (PS)...itiitietiiitieitie ittt ettt sttt ettt sna et ne e
3.9 POLYVINYL CHLORIDE (PVC) ..tttiiiiiieeiiiiitieit ettt a e ea e e e e ninaaeeaaae e
4 Flexible Packaging Film ...
4.1 TRENDS IN FLEXIBLE PACKAGING FILM ...
4,11 SUSEAINADIIILY ... ————
4.1.2  Barrier PrOPEITIES ..ccoiiiiii ittt ettt et e e
4.1.3  CONSUMET PreferenCe ......ccuvviiiiiiiie ittt
4.1.4 Bio-derived and Bio-degradable Technologies ..........cccccviiiiiiiiiiiiiiiineens
4.2 FLEXIBLE PACKAGING FILM DEMAND .......ooiiiiiiiiiiiieae et
4.2.1 Low Density Polyethylene (LDPE) ........ccoiiiiiiiiiiieiiiieeciee e
4.2.2 Linear Low Density Polyethylene (LLDPE) ........ccooiiiiiiiiiiiaiiiiiiiiieece e
4.2.3 High Density Polyethylene (HDPE)..........ccuuiiiiiiiiiiieeeeece e
424 POIYPIOPYIENE. ..ot
4.2.5 Polyethylene Terephthalate (PET) ......coooiiiiiiiiiiiiiieeeeee e
A28 OTNEIS..oiiiiiiiiie et e e
5 NON-Packaging Film ...ttt e e e e e e naae s
51 LINEAR LOW DENSITY POLYETHYLENE (LLDPE) .....ccviviiiiiiiiiiiieee e eeiieeee e
5.2 LOW DENSITY POLYETHYLENE (LDPE) .....cciiiiiiiieiieae et
5.3 HIGH DENSITY POLYETHYLENE (HDPE).......ccciiiiiiiiiiiiiitiesieesiee e
5.4 OTHERS . .ottt ettt ettt h e e bt et e et e e e bt e eae e eme e e nbeenbeeebeeaneeareas

6 Rigid Packaging

© © o o1 o

10
10
11
12
13
14
15
16
17
18
18
19
20
20
21
22
23
26
27
27
27
29
32
33
34
36
37

O Nexanr

www.nexantthinking.com

POPS PROGRAM

Demand Trends in North America - 2016
A00102.0016.3016



Contents

6.1 HIGH DENSITY POLYETHYLENE (HDPE).......uuttiiiiiiieiiiiiee e 39
6.2 POLYPROPYLENE ... ..o 40
6.3 POLYSTYRENE ... 41
6.4 POLYETHYLENE TEREPHTHALATE (PET) weeiiiiiiiiee et 42
6.5 (O I 1 PP P PP PPPPPPPPPPPPPPPPRt 43
7 (O0] 0151 111 o1 1T ] o O TP PP PP PP PPPPPRPPPPPIN 44
7.1 POLYVINYL CHLORIDE (PVC) ..eiiiitiitieiiiiiee ittt sttt nnnaeee s 46
7.2 HIGH DENSITY POLYETHYLENE (HDPE).......uutiiiiiiie it 47
7.3 OTHERS . ..ottt ettt ettt ettt ettt ettt ettt e et eeeeeeeeseseseeeeesensnnnnnes 49
8 AUTOMIOTIV ...ttt et e st e et e e et e e et e e e e e e e nnnes 50
8.1 POLYPROPYLENE ... 52
8.2 POLYURETHANES. . ... 53
8.3 POLYAMIDE ... 54
8.4 HIGH DENSITY POLYETHYLENE (HDPE)......ccciiiiiiiiiiiiiieeeiiiieeee e 55
85 ACRYLONITRILE BUTADIENE STYRENE (ABS) ..evoviiiiiiiiiiiiiieee e 55
8.6 POLYCARBONATE .. 56
8.7 OTHERS . ..ottt ettt ettt ettt ettt ettt ettt ettt eeeeeeeeseseseseeesensnnnnnes 56
9 O] 01510 0 o1 =T PP TP PP P PP TR PPPP 57
9.1 POLYPROPYLENE ... 60
9.2 POLYETHYLENE TEREPHTHALATE (PET) .eotiiiiiiiieteeeee e 62
9.3 NY LON S 63
9.4 OTHERS . ..ottt ettt ettt ettt e e et eeseeeeeeesesesseesnnnnnnnnes 64
Appendix Page
A Y=Y igTe e (o] (oo YU PR PROP A-1
O Nexanr POPS PROGRAM i

www.nexantthinking.com

Demand Trends in North America - 2016
A00102.0016.3016



Contents

Figure Page
1.1 North America Polymer Demand by End-Use Sector, 2016-€..........cccuveeeiiiiieeiiiiieeeiiieeeens 1
1.2  North America Packaging Demand GroWth ...........ccccuviiiieeiiiiiiiiie e 3
2.1 Canada - GDP and Polyolefins Demand Growth .............cccoiiiiiiiiiiiieiiiicieee e 6
2.2 U.S. Industrial Production vs. Polyolefins Demand growth...........ccccccceeeeiiiiiiiiiieee e, 8
2.3 U.S. GDP and Polyolefins Demand Growth ............c.cooiiiiiiiieeeei e 8
3.1 North America Polymers Demand, 2016-€ .........ccccuuiiiiiiiiriaiiiiiee e 9
3.2 North America LDPE Demand by ENd Use, 2016-€ ........cuevveeeeiiiiiiiiiiiiee e e cciiiieeee e e e e 10
3.3 North America LLDPE Demand by ENd UsSe, 2016- € .......cevveeeeiiiiiiiiieeeeeeeeiiiieeee e 11
3.4 North America HDPE Demand by End Use, 2016-€.........ccccooeiiiiiiiiiiiieeee 12
3.5 North America Polypropylene Demand by End-Use, 2016-€........ccuuveveeeiiiiiiiiiieeeeeeeeiiieeen 13
3.6  North America PET Demand by End-Use, 2016-€ .........ccooeeiiiiiiiiiieeee 14
3.7 North America ABS Demand by End US€, 2016-€.......cc.uvviiiiieeiiiiiiiiiiieee e 14
3.8 North America PS Demand by End Use, 2016-€........ccooeeiiiiiiiiiiiee 15
3.9 North America PVC Demand by End Use, 2016-€ ......cc..uveiiieeeiiiiiiiiiiieee e eciiiieee e 16
4.1 U.S. Flexible Packaging Film Demand vs. Retail Sales............ccccccoeiiii 17
4.2 Global Consumer Flexible Packaging Consumption by Product .............cccceeviiiiiiiiiieennnn, 18
4.3 North America Flexible Packaging Film Demand by Polymer, 2016-€.............ccccccoeeeeeene.. 22
4.4 North America LDPE Flexible Packaging Demand by End-Use, 2016-€..........ccccccevvvveennnnn. 22
45  U.S. PriCe LDPE VS. LLDPE .....cot oottt e e et e e e e e e st eeneaeeeennnnnes 23
4.6 North America LLDPE Flexible Packaging Demand by End-Use, 2016-€e.................ccceee... 24
5.1 U.S. Non Packaging Film Demand vs. AgriCulture INAeX...........ccoruiriiiiiiiieiiiiiee e 29
5.2 U.S. Non Packaging Plastics Consumption vs. Retail Sales .................cccccco 30
5.3  North America Non Packaging Film by Polymer, 2016-€..........cccoiuiiiiiiiiiieiiiiiie e 31
5.4  North America Non Packaging Film Polyolefins Demand by End-Use, 2016-e..................... 31
5.5 North America LLDPE Non-Packaging Film Demand by End-Use, 2016-€ ..........cccccevvuneeen. 32
5.6 North America LDPE Non-Packaging Film Demand by End-Use, 2016-€ .........cc.cceeiuvrnneen. 33
5.7 North America HDPE Non-Packaging Film Demand by End-Use, 2016-€............ccccccevuveeen. 35
6.1 U.S. Rigid Packaging Polymers Demand Growth vs. Retail Growth .............ccccccceeeiiiiiiinnnn. 38
6.2 North America Rigid Packaging Demand by Polymer, 2016-€ ..........ccoccuvvveiiiiieiiiiiiee e 39
6.3 U.S. HDPE BM VS. PET BOttIE Qrate .....ccooiiiiiiiiiieeei ittt 40
6.4 U.S. Plastics Usage iN RiQIid CUPS ....ccoiuuiiiiiiiiiee ittt e e annaeee s 41
7.1 U.S. Construction Segment Growth vs. HOUSING STartS.........ccccveiiiiiieiiiiiee e 45
7.2 North America Construction Sector Resin Demand by Polymer, 2016-€ ..........ccccceeeviivinnen. 46
7.3 North America HDPE Pipe & Conduit Demand by End-Use, 2016-€ .........cccccvvveveeeriiinvnnnnnn. 47
7.4 U.S. Oil Rig Count vs. Other Pipes Resin CONSUMPLION .........coiiiiiiiiiiiaeeee i e e 48
O Nexanr POPS PROGRAM i
www.nexanithinkingcom Demand Trends in North America - 2016

A00102.0016.3016



Contents

8.1 U.S. Automotive Polymers Consumption Growth vs. Vehicle Production ..............c..cccvveee. 50
8.2  North America Automotive Demand by Polymer, 2016-€ ..........ccovviiiiiiiiiieiiiiiee e 51
8.3 North America Automotive PP and ABS CONSUMPLION ......cvviiiiiiiiiiiiiiieee e cciiiieee e e e 53
9.1 North America Consumer Resin Consumption by Polymer, 2016-€...........ccccvvveriiireeininnnen. 58
9.2 U.S. Consumer Sector Polymer Consumption vs. GDP Growth..........cccccoeeviviiveeeeene v, 58
9.3 U.S. Consumer Polymer Consumption Growth vs. Housing Starts Growth .......................... 59
9.4 U.S. Housing Starts Growth vs. Fiber Consumption Growth ............ccccceeeiiiiiiiiieee e, 59
9.5 North America Polypropylene Demand by End-Use, 2016-€........cccccvvveeeiiiiiiiniireeeeeee i 60
9.6  North America Polypropylene Nonwoven Market by End-Use, 2016-€........cccccccvveeeeiinrnnnnnn. 61
9.7 North America PET Fiber Demand vs. Polypropylene and Nylon Fiber Demand.................. 62
9.8 North America Nylons Consumer Demand by End-Use, 2016-€..........ccccceiiiriieiiiineenniinnnnn 63
O Nexanr POPS PROGRAM v
www.nexanithinkingcom Demand Trends in North America - 2016

A00102.0016.3016



Contents

Table Page
1.1 Flexible Packaging & Rigid Packaging APPlICAtIONS ..........cccuviiiiiiiiiiiiiiieeiiiee e 2
4.1 Cradle to Grave Life Cycle Analysis for Beverage Packaging ..........ccccceveveeiiiiiiiiiiineeeeeniiinnns 19
4.2  North America Flexible Packaging Film Demand...........c.cccooeiiiiieiiiiie e 21
4.3 Exceed™ In Food and Other Packaging Applications ...........cccveeeviiiiiiiiiece e 25
5.1 North America Non Packaging Film Polymers Demand, 2005-2025..........c.ccccceeiiiieeenninnnen 30
6.1 North America Rigid Packaging Demand, 2000-2025 ..........cccoeiiiiiiriiieeeeeiiiinnieeeeeeeesennnnees 38
7.1 Construction Sector APpliCatioNS ........cooeiiii i 44
7.2 North America Construction Polymers Demand, 2000-2025...........cccceeeieiiiiiiieeeeeee e 45
8.1 North America Automotive Demand, 2000-2025 ..........cccuvieiiiriieiiiiiie e 51
8.2  Polymers Automotive APPHICALIONS .......ovuiiiiiiiiii e 52
9.1 North America Consumer Sector Demand by Polymer, 2000 -2025..............ccceeeeiiiiiiee. 58
O Nexanr POPS PROGRAM v
www.nexanithinkingcom Demand Trends in North America - 2016

A00102.0016.3016



