SPECIAL REPORTS

Plastics in the Automotive
Industry: Which Materials Will
Be the Winners and Losers

December 2018

Priyanka Khemka

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 United States of or for
damages resulting from the United States 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 United
States. The Report should not be reproduced, distributed or United States without first obtaining prior written consent by Nexant. Each Subscriber
agrees to United States reasonable effort to protect the confidential nature of the Report.

Copyright © by Nexant Inc. 2019. All rights reserved.



Special Reports:
Plastics in the Automotive Industry: Which Materials Will Be the Winners and Losers

Contents
1 EXECULIVE SUIMIMAIY ...ttt s 1
1.1 GlODbal VENICIE PArK .....cciiieeeiiiei et e e e e e e e eeea e e e eeeeees 1
1.2 Vehicle Weight and Use Of PIaStiCS........oooiiiiiiii 2
1.2 Trends Impacting Plastics Consumption in Vehicles............ccco 4
1.2.1  Fuel ECONOMY SEANUAITS ......ovviiiiiiiiiiiiiiiiieieiee ettt aeeeeeeeees 4
1.2.2  Lightweighting TIENUS .....eeeiiiiiiiiiiiiiiee ettt eaeeeeeeeees 5
1.2.3  Lower Cost of Manufacturing PartS..............uuuuuuiiiiiiiiiiiiiiiiiiiiiiiieieeiieeeeeeeeeeeeeeieeeees 5
1.2.4  Innovation and DeSigN Fre@UOM..........uuuiuiiiiieiiiiiiiiieieeieeeeeeeeee e eeeaeeeeeeeees 6
1.2.5 Noise Vibration Harshness (NVH) RedUCHION ..............uuiviiiiiiiiiiiiiiiiiiiiiiiiiiviiviiiiees 6
1.3 Polymers Used in VENICIES ..o 6
1.3.1 Regional PlasticS CONSUMPLION .........uuuurieiiiiiiieiiiiiiiiiiiieeeiseseeeeeeeeeeeeeeeeeeeeeseeeenenene 7
1.4 Trends Impacting Plastics Consumption in Vehicles...........ccco, 9
O (Y o U 9
1.4.2  EIECIICAl SYSIEIMS ...ttt a bttt seeseeeeeaeenne 10
1.4.3  POWET TraiN/ENQINE....eeiiiiiiiiiiiiiitieteeee ettt saseeeseeaeeeee 10
O U1 IS} (=T o PSP PPPPPPPPPPP 11
T AW | (o o 1)Y= [ g1 (= o ) 11
1.5 Emerging Trends for Plastics in the AUtomotive SECtOr .........ccovvvvviieiiieeeiecccie e, 11
1.5.1 Background on Polymer COMPOSITES..........uuuiiiieeiiiieiiiie e e ee e e e e 11
152  TrendS With FIlIEIS .....ee ittt eeeeeeee 12
1.5.3  Trends With FIDEIS. .....oeiiiiiiiiiiiiiiieeee ettt eeeeeeeee 12
1.5.4 Advances in Fabrication EQUIPMENL............uuuiiiiieeiiieiiiie e e e e 13
1.5.5 New Polymer COMPOUNGS ........ccuuuiiiiieeeiiiiiiiiie e e e e e e e e e e e e e e eeaaa s 14
1.5.6  Bi0-DASEU PIASHCS. ....euiiiiiiiiiiiiiiiiiiiiiiiie ettt eeeeeseenennne 15
1.6 FOrecasts and SCENANOS .......cooviiiiiiii e 16
70 R U 11 (=T IS £= L= PP PP PP 16
1.6.2  WESIEIN BEUIOPE ...n ettt e e e e e e e e e e e e e e e aanan s 17
G T0C T O o1 - PP PPPPPPP 18
1.7 EV Rapid Growth SCENAIIO .........cuviiiiii i e e e e e 19
2 Global AUtOMOLIVE INAUSTIY ... .o e e e e e e e e e e e e e e e e e e e e e eanaannas 21
2.1 GlODAI VENICIE PAIK ....viiiiiiiiiiiiiiiiiiiiii s 21
2.2 Global VEhiCle ProdUCHION. ........uuiiiiiiiiiiii s 24
2.3 Electric VEhICIe Park..........oooo i 27
2.3.1  ElECtiC VENICIE TYPES .. it e e e e e aaaens 27
2.3.2 Electric Vehicle Park Historical Development........coooooiiiiiiiieiiiiiieieeeeeeeseeeseeeeeeen 28
2.3.3 Electric Vehicle Market DIIVEIS .........uuuuuiii s 29
2.4 Motor Vehicle ManUFaCtUIErS .........oooiiiiii 30
241 UNILEA STALES ..uuvriiiiiiiiiiiiiiitii s 30
2.4.2  WESEEIN EUIOPE ..ttt ettt e ettt e e e e e e eeaai e e eaeeees 31
2 T O o 11 - 33
¢ Nexanr SPECIAL REPORTS

01390.300.2018.006



Special Reports:
Plastics in the Automotive Industry: Which Materials Will Be the Winners and Losers

2.4.4  Top Global Motor Vehicle Manufacturers (excluding Chinese

COMPANIES) .. 34
2.4.5 Top Chinese Motor Vehicle ManUfaCtUIers ...........cccoooooiiiiiiiiiiieeeeeeeese e 39
2.4.6 Top Manufacturers of Electrified VENICIES ..o 43
3 Developments in the AULO INAUSLIY .......uuiiiiiiiiiiii s 45
3.1 Fuel ECONOMY Standards...........oooiiiiiiiiiiii e 45
3.2 Lightweighting TrendsS. ... a7
3.3 S B Lttt s 51
3.4 Lower Cost of ManufacCturing PartS ... 53
3.5 Innovation and Design FreedOm ..o 53
3.6 Noise Vibration Harshness (NVH) Reduction .............ccccciiii 54
3.7 Use Of PIAStiCS IN Car PArtS ........uiiiieiiiiiiiiiie et e e e e e 55
3.7.1  EXLEriOr COMPONENTS. ...uuuiiiiiiiiiiiiiiiiiiiiii s 55
3.7.2  INEEriOr COMPONEINTS. ...ttt s 58
3.7.3 Under the HOOd COMPONENTS ......uuuuuiiiiiiiiiiiii s 60
3.8 Material Composition of Traditional Car, 2018.............cuuiiiiiieiiiiiiiiie e 61
4 Plastics Consumption in Traditional Vehicle ProducCtion .............ccccoooonieeessessse s 64
4.1 POIYPIOPYIENE. ... 67
O R o = 1S3 1 To3 @ Y=Y 4V T SRR 68
4.2 0] Y11= 1 = 1N 78
4.2 1 PlASHC OVEIVIEW....coi i i, 78
4.2.2  AUtomOotive APPHCALIONS .....evveiii e e e e e e 81
4.2.3 Demand in the AUOMOLIVE SECION ......ccooiiiiiiiiii e, 83
4.3 0] V7= U2 1 [N 87
4.3 1 PlASHC OVEIVIEW....ccii i, 87
4.3.2  Automotive APPHCALIONS .......vviii i 88
4.4 0] Y711 0177 =T o TSP 96
A4 1 PlASHC OVEIVIEW....cci i 97
4.5 Acrylonitrile Butadiene Styrene (ABS) ......cooviiiiiiiiiii e 103
45,1 PlASHC OVEIVIEW....cco i 103
4.5.2  AUtomotive APPHCALIONS ......vvviii e e 105
4.6 0] Y =T o o] F= Y (=T (O SRR 113
4.6.1  PlAStC OVEIVIEW....ccci i 113
4.6.2  AUtomOotive APPHCALIONS ......uvviiii i 115
4.6.3 Demand in the AUtOMOLIVE SECION .....ccceeiiiiiiieii 115
4.7 PN et e et e e e e 120
471 PlASHC OVEIVIEW....ccciii i, 120
4.7.2  Automotive ApPlICALIONS .....ccoeeiee e 121
4.7.3 Demand in the AUtOMOLIVE SECION ......ccoviiiiiiiii 122
4.8 OtNEE PIASHICS ..ttt s 126
4.8.1  Polyvinyl Butyral (PVB)......ccooiiiiiiiee e 126
4.8.2 Polymethyl Methacrylate (PMMA)........coooiiiiii, 127
4.8.3 Other Engineering PlastiCS .......ccoviiiiiieieeeeeeeeeeeee e, 130

¢ Nexanr SPECIAL REPORTS

01390.300.2018.006



Special Reports:
Plastics in the Automotive Industry: Which Materials Will Be the Winners and Losers

5 Developing Plastics Requirements in Alternative Power Train Vehicles ..........cccccooviiiiiiiiiiinnnn. 134
51 T Lo To U] o] o PSSP 134
5.2 QU= o PP 134
B5.2.1  BOUY EXLEIION ...ttt s 134
5.3 LT T SRR 136
B5.3.1  ElECHICAl SYSIEMIS ....uuiiiiiiiiiiiiiii s 136
5.3.2  POWET Train/ENGINE. .....uuuiiiiiiiiiiiiiiiiiiii s 137
B5.3.3  FUEI SYSEM ...t 138
5.3.4  AULOMOLVE INEEIION ...utiiiei e e e e e e e e e e es 138
6 Emerging Trends for Plastics in the AUtOMOLIVE SECTOT ...........uuiiiiii e 139
6.1 High Performance Plastics COMPOSITES.........coooiiiiiiiiiiiiii 139
6.1.1  TrendS With FIllErS .......u i 139
6.1.2  TrendS With FIDEIS. .. ... 141
6.1.3 Advances in Fabrication EQUIPIMENT...........uiiiie s 144
6.2 New PIasticS COMPOUNTS .......ooiiiiiiiiiiie e 148
6.3 2o T 0= Ry =T I = TS o U 149
6.4 Recycling of Plastics in the AUtOMOLIVE SECIOIS ........cuvviiiiieeeiiieeiee e 153
7 Forecast Scenarios for Plastics Consumption in the Automotive Sector ...............ccccccooveeeennee. 159
7.1 BUSINESS @S USUAL ...ttt ettt e e e e e e et e e e e e e e e e e e e e e e eenennnnn 159
7.1.1  Electric Vehicle Park OULIOOK ............uuuumimmimi s 159
7.01.2  UNITEA STALES ..ueeiiiiiiiiiiiiiiii s 162
0 G I V=2 (=T g U] (0] o2 164
45 S O 11 o - 165
7.2 EV Rapid Growth SCENAIIO ......evvviiiie i e e e e e e e e eanannns 167
721 UNITEA STALES ..ueiiiiiiiiiiiiiiii s 169
A V=1 (=T o T U] 0] o= 170
47285 T O 111 - 170
8 L] o 7T VPRSPPI 172
Appendices
A REFEIEINCES .ttt s 173
¢ Nexanr SPECIAL REPORTS i

01390.300.2018.006



Special Reports:
Plastics in the Automotive Industry: Which Materials Will Be the Winners and Losers

Figures

Figure 1 Global Motor Vehicle Population, 2005-2017 ........cccooiiiiiiiiiiiii 1
Figure 2 Average Light Vehicle Weight, 2012-2017 ..........uuuuiieeeiiiiiieiieieeieieeieeeeeeeeeseeeeeseeseeeeeeeseennennne 3
Figure 3 Plastics Consumption Per VENICIE ..........uuuiiiiiiiiii s 4
Figure 4 Fuel Economy and Greenhouse Emission Standards Global ............cccccoooiiiiiiiiiiiiineien 5
Figure 5 Plastics Applications in AUTOMOLIVE PAITS ...........uuuiiiiiii s 7
Figure 6 China Plastics Consumption Automotive Sector, 2012-2017 ..., 7
Figure 7 North America Plastics Consumption Automotive Sector, 2012-2017........cccceeeeeeieeieieeeeeeennn 8
Figure 8 Western Europe Plastics Consumption Automotive Sector, 2012-2017...........cevvvvevveveerennnns 8
Figure 9 Auto Part Production from “Organosheet”...............uuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeaees 14
Figure 10  North America Plastics Consumption in Automotive Sector, 2012-2025...............coeeeeeeenn. 17
Figure 11  Western Europe Plastics Consumption in Automotive Sector, 2012-2025................ccceeee.e. 18
Figure 12  China Plastics Consumption in Automotive Sector, 2012-2025..........cccoooiiiiiiiiiiii. 19
Figure 13  Total Plastics Consumption Comparison, 2025 ........coooiiiiiiiiiii 20
Figure 14  Global Motor Vehicle Population, 2005-2017........cccoiiiiiiiiiiiieeeeee e, 21
Figure 15  Global Motor Vehicle Distribution, 2017 .........iiiieeiieeiiiie e e e e 22
Figure 16  Global Motor Vehicle Population Growth by Number of Vehicles, 2006-2017..................... 23
Figure 17  Motor Vehicle OWNership, 2017 .....coooiiiiiieee 24
Figure 18  Global Motor Vehicle Production, 2000-2017..........ccuuuuiiiieeeerieiiiiiieeeeeeeeeesieneeeeeeeeeennnn s 24
Figure 19  Global Motor Vehicle Production by Region, 2017 ..., 26
Figure 20  Global Motor Vehicle Production Growth ............ccoovvvviiiiiiecciiie e 26
Figure 21  Light Vehicle Production in China, North America, and Western EUrope............cccccvvvvnnnnn.. 27
Figure 22 EIECtriC VENICIES DY TY P ...ttt e e e e e e e e e e e e eaeanneeeas 28
Figure 23 Electric VEhICIES DY REGION .......cuuiiii e e e e e e e e as 29
Figure 24  Motor Vehicle Manufacturing CeNEEIS..........uuiiii e e e e e e e e e e e 30
Figure 25  Vehicle Manufacturing Centers in the United StateS ..........ccovvvvviiiiiiieiiiieciee e 30
Figure 26  Vehicle Manufacturing Centers in Western EUIOPE........oovveevviveviiiiie e 32
Figure 27  Vehicle Manufacturing Centers in ChiNa.............ccovviiiiiiiii e 33
Figure 28  Production of Top Motor Vehicle Manufacturers, 2017 ..........oooviiiieieeeeiiiiiiiee e 34
Figure 29  Production of Top Chinese Vehicle Manufacturers, 2017...........ccccoeeieeeiiiiiiiiine e 40
Figure 30  Fuel Economy & Greenhouse Emission Standards Global ................cccvviiiiiiieiniiicee. 46
Figure 31  Dupont Survey Results for NOrth AmMEriCa .........cceivvviiiiii e a7
Figure 32 Vehicle Mass versus CO2 EMISSIONS EU .......coooiiiiiiiiiii, 48
Figure 33  Vehicle Mass and Greenhouse Gas EMISSIONS ...........ciiiiieiiiiiiiiiii e 48
Figure 34  Auto Lightweighting Agenda of Major Global OEMS............c.cocvviiiiiiieeiicieee e 49
Figure 35  Average Weight Light Vehicles, 2012-2017 .......cccovviiuiiiiieeeeeeeeeiie e e e s 50
Figure 36  Plastics Consumption per Light VENICIE.........cccoeeiiiiiiiiiii e 51
Figure 37  General Crumple ZONES IN Cal.......uiii i e it e e e e e e e e e e 51
Figure 38  Vehicle Lightweighting and Safety ReSUlts - U.S. .......cccooiiiiiiiiiiiii e 52
Figure 39  VoIvo 40 EXternal AirDag.........coooiiiiiiiieeee e 53
Figure 40  Plastics AUtOMOLIVE COMPONENES .....cceiiiieiieeee e 55
Figure 41 Headlight HOUSING.......cooiiiiii i, 57
Figure 42 Body iNWHItE .o 58
Figure 43 A and B Pillar COVEIS.....coiiiiii i 59
Figure 44  Intake Manifold ..o 60
Figure 45  Leaf Spring in PasSENQEr Car .......ccooeiiiiiiiiee e 61
¢ Nexanr SPECIAL REPORTS v

01390.300.2018.006



Special Reports:
Plastics in the Automotive Industry: Which Materials Will Be the Winners and Losers

Figure 46  North America Materials used in Light Vehicle Manufacture, 2007 and 2017 ..................... 63
Figure 47  Typical Plastics Applications in AUOMOLIVE PAITS ...........cooiiiiii e 64
Figure 48  China Plastics Consumption in AUtomotive Sector, 2017 .........ccoooioiiiiiiiiiieeeee e 65
Figure 49  China Plastics Consumption in Automotive Sector, 2012-2017 ........cccooeiiiiieiiiiieieeeeeeenn 65
Figure 50  North America Plastics Consumption in Automotive Sector, 2017.........cccceeveeeeeeeinieeeeeeeennn 66
Figure 51  North America Plastics Consumption in Automotive Sector, 2012-2017.........ccccceeeeieeeeennnn 66
Figure 52 Western Europe Plastics Consumption in Automotive Sector, 2017 .........cccooeeeiieeieeieeneeennn 67
Figure 53  Western Europe Plastics Consumption in Automotive Sector, 2012-2017 .........cccceeeeeeeennn. 67
Figure 54  Polypropylene Applications in AUOMOLIVE PartS ... 69
Figure 55  Polypropylene PropertieS RBNGE .........uuuuuuumuiiiiiiiii s 69
Figure 56  TPO Applications in INterior @and EXTEIION ...........uuiuiiii s 71
Figure 57  Polypropylene Adhesion Potential t0 MetalS........ ... 72
Figure 58 EPP Applications in AULOMOLIVE PAITS .........uuuuiiiiiii s 73
Figure 59  Polypropylene Consumption in the Automotive Sector, 2012-2017 .......cccooeeeiiiieeeeeeieeeeennn 74
Figure 60  Polypropylene Consumption per Vehicle, 2012-2017.........cccooiiiiiiiiiieeeeeeeeee s 75
Figure 61  China Polypropylene Automotive Demand, 2012-2017 .........ccooiieieiiiiiiieeeeeeeee s 76
Figure 62  North America Polypropylene Automotive Demand, 2012-2017 ........cccooeeiiiiiiiiiiieiiiieeeeeenn 77
Figure 63  Western Europe Polypropylene Automotive Demand, 2012-2017 .......ccccoeeeiieiiiniiieiiinaeennn 78
Figure 64  Applications of POlyurethane in @ Car........ ... 82
Figure 65 Polyurethane Consumption in the Automotive Sector, 2012-2017 ........ccccoeeeeiiiieeeiiiiieneeennn 83
Figure 66  Polyurethane Consumption per Vehicle, 2012-2017 ........cccooooiiiiiiiiiiiiieseeeseeeseee s 84
Figure 67  China Polyurethane Automotive Demand, 2012-2017 .......ccoveeeiiiiiiiiiineeeeeeeeiiieee e e eeeeenennns 85
Figure 68  North America Polyurethane Automotive Demand, 2012-2017 ........cccooeveeeivveiiiiieeeeeeeeninnnnn 86
Figure 69  Western Europe Polyurethane Automotive Demand, 2012-2017 ......cccooeeeevvveeiiiiieeeeeeeeninnnn, 87
Figure 70  Polyamide Demand in the Automotive Sector, 2012-2017 ........cccovuviieeeeeeeieiiiiiee e eeeeeennnnns 91
Figure 71  Polyamide Consumption per Vehicle, 2012-2017 ........ccouuiiiiieeiiieiiie e e e e e 91
Figure 72  China Polyamide Automotive Demand, 2012-2017...........cieiieeiiieeiiiiieeeeeeeeeinne e e eeeeeeannnns 93
Figure 73  North America Polyamide Automotive Demand, 2012-2017...........cceeeeeeeeiiieeiiiiieeeeeeeeeninenn 95
Figure 74  Western Europe Polyamide Automotive Demand, 2012-2017..........cccoeeeeeeiiieiiiiineeeeeeeninnnn, 96
FIQUIE 75 TaNK STTUCKUIE ...uuii e e et e ettt e e e e e e e e e e e e e e et e e e e e e e e eeeaaa e e eeeeaeennnnnn 98
Figure 76 E10 Barrier Comparison Of PIAaStiCS.........ccoiiiiiiiiiiiiieecieeie e e e 98
Figure 77  Polyethylene Demand in the Automotive Sector, 2012-20117.........ccceeeeeeeivieiniiieeeeeeeeennnnnn 99
Figure 78  Polyethylene Consumption per Vehicle, 2012-2017...........ceeiiiieeiiiiiiiiiie e eeeaens 100
Figure 79  China Polyethylene Automotive Demand, 2012-2017 .........ccoeeeeeeeiiiiiiiiie e ee e 101
Figure 80  North America Polyethylene Automotive Demand, 2012-2017 ...........cccoeeeeeeeiiiiiiiiiieeeeeeenns 102
Figure 81 Western Europe Polyethylene Automotive Demand, 2012-2017 ........ccooeeeeeeiiveiiiiiieeeeeennns 103
[T 0TI =2 © 1| PSPPIt 107
[T O TR T (- L F USSPt 107
Figure 84  ABS Consumption in Automotive Sector, 2012-2017 .........ceeeeeeeiiiiiiiiiiie e e eeeens 108
Figure 85 ABS Consumption per Vehicle, 2012-2017.........ceeieeeeiiieiiiie e e e e et e e e e e e e eeaens 109
Figure 86 China ABS Automotive Demand, 2012-2017 ........ooiiiiummnnni s 110
Figure 87  North America ABS Automotive Demand, 2012-2017 ........ccooeieiiiieeeieiiiiieneeeeeeseeeeeeeeeeeeens 111
Figure 88  Western Europe ABS Automotive Demand, 2012-2017 .......cccooeiiiieiiiiiiiiiiiiieseeeeeeeeeeeeeens 113
Figure 89  Polycarbonate Demand in the Automotive Sector, 2012-2017 ......cccooeeiiiiiiiiiiiiiiiieeeeeeeennn 116
Figure 90  Polycarbonate Consumption per Vehicle, 2012-2017 ......cccooeeeiiiiiiiieiieeieeeeeeeeeeseeee e 116
Figure 91  China Polycarbonate Automotive Demand, 2012-2017........cccooeieieieeieiiiiieieeeeeeeeeeeeeeeeeenns 117
¢ Nexanr SPECIAL REPORTS

01390.300.2018.006



Special Reports:
Plastics in the Automotive Industry: Which Materials Will Be the Winners and Losers

Figure 92  North America Polycarbonate Automotive Demand, 2012-2017..........coeeiieiiiiiiiiiiiieeeeeeeens 118
Figure 93  Western Europe Polycarbonate Automotive Demand, 2012-2017 ..........cccceeeeieeieiieieeeennn 119
Figure 94  PVC Demand in the Automotive Sector, 2012-2017 ........ouuiiiieeeeiiiiiiiiie e e e e e e eeees 122
Figure 95 PVC Demand Per Vehicle, 2012-2007 ......cooviiiiiiiieeee et e e e e e e e eaeees 123
Figure 96  China PVC Automotive Demand, 2012-2017 ........ooiiieiiiiieiiiiieee e e e e eeaees 124
Figure 97  North America PVC Automotive Demand, 2012-2017..........coiieeeiiiiiiiiiiiee e eeeeees 125
Figure 98  Western Europe PVC Automotive Demand, 2012-2017 .........cccooieeieiiiiniseeeeeeeeeeeeens 126
Figure 99  PVB Consumption in Automotive Sector, 2012-2017 .........cccooeiiiiieiiiieeees s 127
Figure 100 PVB Consumption per Vehicle, 2012-2017 ... 127
Figure 101 PMMA APPIICAIONS 1N Ca....uuiiiiiiiiiiiiiiiiiiii s 128
Figure 102 PMMA Consumption Automotive Sector, 2012-2017 .......cccooeeiiiiieeiieeseee s 129
Figure 103 PMMA Consumption per Vehicle, 2012-2017 ........coooimmimiii s 129
Figure 104 Other Engineering Plastics Consumption Automotive Sector, 2012-2017 ...........cccceeeennn. 133
Figure 105 Other Engineering Plastics Consumption per Vehicle, 2012-2017 ........cccooeeiiiiiiiiieieeiennnn 133
Figure 106 Structural Frame PartS Of @ Car............uuuuiuiiiiiiiiiii s 136
Figure 107 Battery Cell, Modules and PacCKS.............uuuiiiiiiiiiii s 137
FIQUIE 108  COMNVEIEE 2016 ... .uuuuiiiiiiiiiiiiiiiiiiitiiti s 140
Figure 109 CelStran PP COMPOSITE . .....uuuuuuiiiiiiiiiiiiiiiiiii s 141
FIQUre 110 GMC SIEITA 2019 .. . uuuiiiiiiiiiiiiiiiiiiiiiite s 142
Figure 111 Corvette SHNQray 2014 ........uuiiiiiiiiiiiiiiiiii s 142
FIQUIE 112  HENIY FOMQ. . ittt s 143
Figure 113 Extruder/ Screw for Glass Fiber AdditioNn .............cooiiiiiiiiiiiiii e e e 145
Figure 114 Auto Part Production from “Organosheet’............ccooiiiiiiiiiiiiiiie i 146
Figure 115 ReNOIit COMPOSITES.....ciiiieiiiiiiie e e iie et e e e et e e e e e e e aaar e e e e e eeaessns e aeeeeeeeessnnnaeaaaeees 146
Figure 116 Injection Molded AULO Part...........oovviiiiiiiii it e e e e e e e e e e e aaaan e e eeeeeees 147
Figure 117 LED Light COMPONENTS .....uuuiiiieeeiieeiiiie e e e e ettt s e e e e e e e e e e e e e eeeasa e e e e e e eeeensnnnnaaaaaeees 149
Figure 118 World’s First Bio Based Car ..........cvuuuiiiiiii ittt e e e e e aaenann e e e eeaeees 152
Figure 119 BiO-COMPOSITE CaAI ....cciiiieiiiiiiii i e e et e et e e e e et e e e e e e e e et e e e e e e e eaas e aeeeeeeeessnnnaaeaaaaens 152
Figure 120 Automotive ReCyCling ProCeSS FIOW.........ccciiiiiiiiii i e e e e e 153
Figure 121 Typical Parts RECYCIEA IN CaArS..........uuuiiii ettt e e e e e e e e e eaeaaes 155
Figure 122 Typical Recovery Option for Selected Polyurethane Automotive Aplications.................... 155
Figure 123 Recycled Plastics USEd IN CarS..........uuiiiiiiiiiiiiiii e e e et a e e e e e e v s e e e e e eaaaaan e e eeeaaees 157
Figure 124 Electric Vehicles Growth Projection, North AMEriCa............eeeiieeeiiiiiiiiie e e e 160
Figure 125 Electric Vehicles Growth Projection, Western EUrOPE.........ceeeeeeeiiiiiiiiie e eeeeeens 161
Figure 126 Electric Vehicles Growth Projection, ChiNa..........ccooeieiiiiiiiiiiiieeeeeeeiie e 162
Figure 127 Electric Vehicle Growth Projection, North AMErica ............ccceeeiiieiiiiiiiiiie e 168
Figure 128 Electric Vehicle Growth Projection, Western EUrOPEe...........cceeeeieiiiiiiiiiie e 168
Figure 129 Electric Vehicle Growth Projection, China............ccoooieiiiiiiiiiii e 169
¢ Nexanr SPECIAL REPORTS v

01390.300.2018.006



Special Reports:
Plastics in the Automotive Industry: Which Materials Will Be the Winners and Losers

Tables

Table 1 Typical Input Requirements for Selected Polyurethanes............cccoovvveeiiiiiiiiiieeeeeen 80
Table 2 ABS Uses in Automotive/TranSportation SECION............uuuvuveeeeiiiiiiiiiiiiiieieieeeveeieeieeeeeeeaenees 106
Table 3 Natural Fiber Composite Applications in VENICIES ... 144
Table 4 Vehicle Production Growth, 2012-2025 .......cooiiiiiiiiiiiiee e 159
Table 5 Plastics Consumption in Automotive Sector, 2012-2025........ccccoeeiiiiiiiiiiieeeeeeeiiiieee e 163
Table 6 Plastics Consumption in Automotive Sector, 2012-2025........cccoeeiviiiiiiiiieeeeeeeieiiiee e 164
Table 7 Plastics Consumption in Automotive Sector, Western EUrOpe .........ccccooeeeeeeniiinnenieeeneeennn 165
Table 8 Plastics Consumption in Automotive Sector, Western EUrOPe .........ccocoeeeeeeiniinnneiieeeneennn 165
Table 9 Plastics Consumption in Automotive Sector, China .............ccooiiieiiiiiiiiiii e 166
Table 10  Plastics Consumption in Automotive Sector, China .............cooviieiiiiiiiiiii e 167
Table 11 North America Polymers Consumption, 2012-2025 ............euveriiiimieiieiiiiiiiiieieiieeiieeeenninenns 169
Table 12 Western Europe Polymers Consumption, 2012-2025 ............eveirieiiimiimeeeeiiiiiiiieieieeeeneinnnn 170
Table 13 China Polymers Consumption, 2012-2025 ............uuuuuiuiieeiieiiieiiieeeeeeeereseeeeeeeeseeeeeeeeeeen. 171
¢ Nexanr SPECIAL REPORTS vii

01390.300.2018.006



