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Challenges & chances for the material

of the 21st century

Sven Welihe
Coperion Extrusion Days, :
Stuttgart, 15.11.2018 Plasticsturo

pe



World Plastics Production 1950 — 2017 E!jasticsEfz,{ere

ation of Plastics Maonufocture

in Mio. t

450

350 * Plastics are a global
° ZOL7S =R success story.

«  Continuous growth

300 World for more than 60 years.

250 *  Plastics production
ramped up from 1.5 Mio t
in 1950 to ~348 Mio. t in

200 200 2017

150 * In 2017 global plastics
production grew by 3.8%

100 1990: 105 compared to 2016.

. / * Compound Annual
50 1077: SO Growth Rate (CAGR)
Ve from 1950 to 2017 is
0 @ about 8.5%.

1950 1960 1970 1980 1990 2000 2010 2020

Includes Thermoplastics, Polyurethanes, Thermosets, Elastomers, Adhesives, Coatings and Sealants and PP-Fibers. Not included PET-, PA- and Polyacryl-Fibers

Source: PlasticsEurope e = estimation
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World Plastics Material Production 2017 E!jasticsE

ation of Plastics Maonufocture

Middle
Latin East’
America  Africa NAFTA
4,0% 7.1% 17,7%
Rest of
Asia
16,8%
Europe
(WE +
Japan CEE)
3,9% 18,5%
CIS
0,
China 2,6%
29,4%

348 Mio. t*

Asia with the leading
country China (29.4%)
accounts for 50.1% of the
worldwide plastics material
production in 2017.

Europe and NAFTA

are on almost the same
level with shares of 18.5%
resp. 17.7%.

The share of China

in global production
continues to increase and
accounts for more than
100 Mio. tin 2017.

*with Other Plastics (includes Thermosets, Elastomers, Adhesives, Coatings and Sealants and PP-Fibers. Not included PET-, PA- and Polyacryl-Fibers)

Source: PlasticsEurope Market Research Group (PEMRG) / Conversio Market & Strategy GmbH

Challenges & chances for the material of the 21st century / 15.11.2018
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World Plastics Production 2006 — 2017

PIasticsEurope

Association of Plastics Manufacturers

Middle
East, NAFTA
Africa 24%
) 6%
Latin
America
5%
Europe
Rest of (WE +
Asia CEE)
22%
14%
Japan 1S
0,
6% 2%
China

21%

2006

245 Mio. t

Middle
East,
Latin Africa
America 7% NAFTA
4% 18%
Rest of
Asia
1% Europe
(WE +
Japan CEE)
4% 18%
CIs
3%
China
29%

2017

348 Mio. t*

Asia with the leading country China
(29.4%) accounts for 50.1% of the
worldwide plastics material
production in 2017.

Europe and NAFTA
are on almost the same level with
shares of 18.5% resp. 17.7%.

Within a few years, China has risen
to the most important plastics
producer. All other regions except
for Rest of Asia lost global
production shares.

*with Other Plastics (includes Thermosets, Elastomers, Adhesives, Coatings and Sealants and PP-Fibers. Not included PET-, PA- and Polyacryl-Fibers)

Source: PlasticsEurope

Challenges & chances for the material of the 21st century / 15.11.2018



World Plastics Production 2017 by Types  Plasticsturope

ation of Plastics Maonufocture

Other PE-LD, -
Plastics LLD
16,3% 14,4%
EgOF/* PE-HD, -
Other’ " 12/%)0/
Thermopla 1070
stics
7,8%
PET
6,3%
PP
PS, PS-€ 1655
' PVC
13,0%

348 Mio. t

Polyolefins account for around 46%
of the global Plastics Materials
demand.

PVC is the second largest resin
type following Polyolefins.

Standard Plastics
(Polyolefins, PVC,

PS & EPS, PET) account
for approx. 71% of the
total demand.

1) The category “Other Thermoplastics” e.g. includes polyacetals (e.g. POM), polyesters excl. fibres (e.g. PBT), ABS, SAN, ASA, PA, PC, EPDM/ EPM and further thermoplastics

not shown separately.

2) The category “Other Plastics” especially includes thermosets like epoxide resins, melamine resins, urea resins, phenolic resins and others (e.g. adhesives, coatings, sealants),

which are not shown separately.

Source: PlasticsEurope

Challenges & chances for the material of the 21st century / 15.11.2018
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Europe

Development of Plastics Demand

PlasticsEurope

Associa tion of Plastics Monufacture

in Mio. t
52,4

50,8

48,1 48.0

47,1
46,6

44,4

51,2

49,9

48,4
47,8

46,5

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Source: PlasticsEurope

Challenges & chances for the material of the 21st century / 15.11.2018

During the economical
crisis 2008/2009, the
demand heavily dropped.

The demand has not yet
reached the pre-crisis
level, but since 2012 the
demand is constantly
increasing.



Europe
Plastics Demand by Countries 2017

PlasticsEurope

ation of Plastics Maonufocture

Others
21,5%

Germany
24,6%

Netherlands

4,2%
Belgium/Lux.

4,6%

Italy
Poland 14,0%
6,5%
United .
Kingdom  Spain éaGnOZe

7,3% 7.7%

51.2 Mio. t

Source: PlasticsEurope

Challenges & chances for the material of the 21st century / 15.11.2018

Germany covers ~25%
of the European demand followed
by Italy with ~14%.

The six larger European
countries and the Benelux cover
almost 80% of the European
demand.



Europe

. PlasticsEurope
Plastics Demand by Segments 2017
Others
Household, 16,7% Packaging
Leisure, by far represents the largest end-
Sports use market with a share of almost
4,1% Packaging 40%.
_ 39,7%
Agriculture Building & Construction,
3,4% Automotive and E&E follow.
E&E Agriculture and Household,
6,2% Leisure Sports account for around
3% resp. 4% of the total demand.
Automotive Others
10,1% includes appliances, mechanical
Building & engineering, furniture, medical etc.
Construction
19,8%

51.2 Mio. t

Source: PlasticsEurope

Challenges & chances for the material of the 21st century / 15.11.2018



Export Markets of the European
Plastics Materials Industry* 2017

PlasticsEurope

ation of Plastics Maonufocture

Latin  Asia Otzrlzrs
America 9%
2%

NAFTA
4%

Europe
84%

*EU 28 Exports of Primary Plastics

Source: Eurostat

Challenges & chances for the material of the 21st century / 15.11.2018

The main export market for
plastics made in Europe is
Europe.

Thus, the slow economic
recovery and the increasing
insecurities due to the Russian-
Ukrainian crisis in Europe hit the
plastics producers especially
hard.



Europe

Plastics Demand for Packaging 2017

PIasticsEurope

Association of Plastics Manufacturers

Local Demand

in 1000 kt
20,5 20,3

20,0

19,5

19,0

18,5
18,0

17,5

17,0

2011 2012 2013 2014 2015 2016 2017

2011-2017

*Others: PVC, ABS, SAN, ASA, PMMA, PA, PCS, PUR, other Plastics; ** in EU28

Source: PlasticsEurope

Challenges & chances for the material of the 21st century / 15.11.2018

Demand by Polymers

pvC Otherl)

2% 3% PE-LD,
F’EOT LLD
19% 30%
PS +
PS-E
6%
PP PE-HD
22% 18%

20.3 Mio. kt

The European demand for
Packaging was ~ 20.3 Mio. Kt
in 2017

In 2017, the demand grew by
2.1 % compared to the previous
year

The main polymers used for
packaging are polyethylene,
followed by polypropylene

10



Europe

Use of Plastics in the Automotive Sector E!jastlcs

Egrgpe

ation of Plastics Maonufocture

Use of Plastics in the Automotive Sector 2017

EU28+2 PE-LD,
-LLD
PE-HD, 3% Others
-MD 7% 7%
PUR
15%
PP 26% .
i 5.2 Mio t
Other
ETP
PS 1% 21%
PVC 30

SAN 6‘%"?{'(%"0‘ PA 83:/;(:8 2%

Use of Plastics in the Automotive Sector 2017
EU28+2 est

Interior
53%

Exterior
18%

tric/ 15%
Light

14%

Source: PlasticsEurope

Challenges & chances for the material of the 21st century / 15.11.2018
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European Plastics Industry PlasticsEurope

Association of Plastics Manufacturers

The European plastics industry includes plastics raw material producers,
plastics converters and plastics machinery manufacturers in Europe

COMPANIES

An industry in which
more than 60.000

companies operate,
most of them SME’s

Challenges & chances for the material of the 21st century / 15.11.2018
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PlasticsEurope

PlasticsEuro

Association of Plastics Manufacturers

pe

HEADQUARTERS - Brussels, Belgium

NORTH
London, UK

Denmark
Estonia
Finland
Ireland
Latvia
Lithuania
Norway
Sweden
UK

MEDITERRANEAN
Milan, Italy

Bulgaria
Croatia
Cyprus
Greece
Italy
Malta
ROINERIED
Turkey

CENTRAL
Frankfurt, Germany
Warsaw, Poland
Vienna, Austria

Austria

Czech Republic
Germany
Hungary
Poland
Slovakia
Slovenia
Switzerland

WEST
Paris, France

The Hague, Netherlands

France
Belgium
Luxembourg
Netherlands

Challenges & chances for the material of the 21st century / 15.11.2018

IBERICA
Madrid, Spain

Portugal
Spain

13



German network PlastlcsEurope

Association of Plastics Manufacturers

- Public authorities /
Educational Politics administration

institutions
\ / NGO
Research & \ /
science sector \

Value chain + trade &

PlasticsCurope) —— brand owners
Der Verbond der Kunststofferzevger
Broad .—

\

public
/ \ OEMs

Media

Member companies

Key issues at PlasticsEurope
Zero landfill for plastics waste
Solutions against marine litter

Plastics and health
Plastics saves resources
Eco-Design with plastics

Challenges & chances for the material of the 21st century / 15.11.2018 14



Plastics, still popular... PlasticsEurope

Association of Plastics Manufacturers

100 : : . = Entscheider
%-Anteil ,sehr / Uberwiegend positiv* breite Bevolkerung
== Junge Gebildete

90

83

80 ~
5
74
70 o

60
50
40

93 Aug 96 Aug 00Sep 03 Aug 07Jun 09 Mai 11Jul 13 Juli 15Nov 17 Dez

Challenges & chances for the material of the 21st century / 15.11.2018 15



Plastics is essential ... PlasticsEurope

...Medicine .

...Telecommunication 76%
. Mobility 71%
& Building & construction 70%

o ...Kitchen'& houseware — 61%

.ﬁgkaging 57%

Challenges & chances for the material of the 21st century / 15.11.2018



EU Commission Roadmap PlasticsE Lrobe
— Strategy on Plastics — 2P

ation of Plastics Maonufocture
Our Responses

Increase reuse and recycling

LOW I‘ate Of based on better knowledge of
waste treatment, LCA, CBA

I‘ecyC|Ing and and risk assessment approach
reuse of plastics

High
dependence
on fossil
feedstock

Significant leakage
of plastics into the
environment

Increase Resource Efficiency: - Install effective waste
innovate for smarter products management systems
with less resource requirements - Zero plastics to landfill
Increase reuse and recycling - Separately collect all
Increase alternative feedstocks packaging
(waste, renewables, CO, , - Promotion of wise
Use LCA and CBA as a basis to consumer behaviour
ensure desired outcomes are
achieved

Path Forward - Partnerships with industry value chains
Eco-design with Plastics

Challenges & chances for the material of the 21st century / 15.11.2018
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Sustainable, circular, PLASTICS PlasticsEurope

Associa tion of Plastics Monufacture

Plastics
production
J
Mechanical
, Recycling | |
Raw material ( —_—
feedstock -
'\ sk manufacturing
y L
o ' . Energy
Renewable _
Feedstock =
Fossil Chemical o Reusé
Feedstock Recyel ng cnergy
| Recovery Repa
Post-use phase -
: LUs.e phase
Landfilling 4
Illegal dumping

Littering

Challenges & chances for the material of the 21st century / 15.11.2018 18



EU Plastics Strategy I:
Pan-European approach

Plasticst

ation of Plastics Maonufocture

urope

Plastics 2030
PlasticsEurope's Voluntary Commitment
to increasing circularity and resource efficiency

PlasticsEurope

Challenges & chances for the material of the 21st century / 15.11.2018
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EU plastics strategv |l: German Value .
P . gy PIastlcsEurope
Chain alliance P

» Associations of German plastics value chain speaks with one voice on
circular economy

« Joint positioon paper on EU Plastics Strategy

GHKV =z PlasticsEurope ——
1

Eine-europdische-Strategie-fiir-Kunststoffe-in-der-Kreislaufwirtschaft-—-
Gemeinsame-Position-der-deutschen-Kunststoffbranchef

1

Flr-die- Kunststoffindustrie-in-Deutschland-ist- Kreislaufwirtschaft-ein- zentrales- Thema.-Nur-eine-
Industrie,-die-nachhaltig-im-Sinne-der-Ressourcen--und-Umweltschonung,-aber-auch-ganzheitlich-
mit-unternehmerischer-Verantwortung-und-zum-Wohle-der-Gesellschaft-handelt, kann-langfristig-
ihre: Zukunftsfahigkeit: sichern. Die Kunststoffindustrie: begriiBt- daher- die* mit- der- Strategie- fur-
Kunststoffe-in-der-Kreislaufwirtschaft-gemachten-Vorschlige-der-Européischen-Kommission.q

Die-enge-Kooperation-innerhalb-der-Kunststoff-! Wertschﬁpfungsl(ette ist'in-Deutschland-langjihrig-
etabliert-und-anerkannt.-Daher-unterstiitzt-die-Kunststoffindustrie-i dere-den-Vorschlag-der-
EU-Kommission- zur-Intensivierung- des-Dialogs- der-betroffenen-Akteure-wie-Hersteller,- Recycler-
und- Verwaltung.- In- Deutschland- haben- wir- bereits- ein- vorbildliches- Qualititsniveau- erreicht,-
sowohl-bei-der-Produktherstellung-und-Performance-als-auch-der-Abfallverwertung.-Dies-sehen-wir-

Challenges & chances for the material of the 21st century / 15.11.2018



More from everything: hygiene,
protection, shelf life, information

PlasticsEuro

Association of Plastics Manufacturers

pe

Challenges & chances for the material of the 21st century / 15.11.2018
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Packaging without plastics?

Rather not! PlasticsEurope

jation of Plastics Manufacture

4 M Kunststoff ™ Alternatives Packmaterial 4

Quelle: GVM-Studie

Challenges & chances for the material of the 21st century / 15.11.2018 22



More recovery, no ban (1/4) PlasticsEurope

ation of Plastics Maonufocture

g Knowledge transfer I:
Worldwide measures

Together we must save our oceans from litter : . .

Towards Zero Plastics to the Oceans - a.g alnSt marlne ||tter

26-27 April 2018, St Jullan's, Malta
of the 2018 Edition

2011: Joint Declaration
against Marine Litter —
currently 355 projects

2012: Start Toolkit
e LT S R Operation Clean Sweep
4" PROGRESS REPORT 2013: World Plastics

March 2018 AR | B - Council —more circular
& MARINE LITTER

SOLUTIONS = ae obe oie obe | economy, less marine
litter

2015/2017: G7/G20-
initiative of the German
government (supported
by PlasticsEurope)
2016/2018: PolyTalk —
stakeholder dialogue

D PLASTICSCOUNCIL

Challenges & chances for the material of the 21st century / 15.11.2018 23



More recovery, no ban (2/4) PlasticsEurope

Association of Plastics Manufacturers

Challenges & chances for the material of the 21st century / 15.11.2018 24



More recovery, no ban (3/4) PlasticsEurope

Association of Plastics Manufacturers

GEMEINSAM FOR MEHR
GEWASSERSCHUTZ!

Bacne, FIDSSE, Seer Und Meers sind eln kostarer
Schatz - doch slewurden allzu Bnge als einfachste

MAULLIm Meer ISt K In newes Phanomen— aber ein
sehr brisantes. Darauf wollen die betelligten Orga-
nisatlonen und Verbande aufmerksam machen und
zum Handeln auordern.

Am besten solite Uberhaupt K2in ABfall, gleich aus
welchem Material, In dle Umwelt gelangen. Jede
weggeworfene Verpackung, |ede Plastikilte, jede
Flasche kann emste Folgen haben.

Vieles, was wir jeden Tag selbstrerstandlich nutzen,
Ist aus Kunststaff. Gerade deshalb Istes so Immens
wichiig, dass KunststoMproduk te verantwor bungsvoll
gehandhabtund Plastikabralle richtig entsorgt
werden. Nichts sall unkontrolllert In die Landschaft
und In Bache, Fillsse, Seen UNAMeere gelangen.

Jeder kann durch richigesVerhalten dazu beltragen,
d3ss Unsens Gewlsserwieder saubererwenden.
Gewdssersc hutz beginnt bel |edem Elnzeinen.

Helfen Sie mit.

GEMEINSAM
FOR MEHR
GEWASSERSCHUTZ!

GEMEINS Ay

FUR Mepg
GEWASSERSCHUT;:!

Challenges & chances for the material of the 21st century / 15.11.2018 25
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More recovery, no ban (4/4) PlasticsEurope

Association of Plastics Manufacturers

| ! ﬁﬁT_T_

PlasticsEurope PlaStICSE ______ ;

GEMEINSAM FL
GEWASSERSCH

m

Euro

nststofferzeuger

Plag

of Plostics

PlastlcsEurope

Messe | Miglichkeit gesehen

e ions - Ceiischind L1 | Wl im Meer ist kein
nststoff  Kunststoff sehrbrisantes. Darau
| nisationen und Verhg

2um Handeln aufforgs

1ststo
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EU product policy: Top priorities PlasticsEurope

Association of Plastics Manu focturers

Prevention

Recovery

Disposal

Challenges & chances for the material of the 21st century / 15.11.2018 27



Landfill ban works

PIasticsEurope

Association of Plastics Manufacture

Switzerland 24.2% 75.6%
Austria 27.5% 72.0%
m) Gcrmany 38.6% 60.6% o
Netherlands 32.5% 66.7% Countries with
Sweden 40.6% 58.6% landfill ban
Denmark 35.6% 62.8%
Luxembourg 29.9% 68.3%
Belgium 32.5% 65.6%
Norway 43.1% 54.3%
lelang 21.4% 71.6%
Irelan 38.4% 51.1% :
Estonia 33.7% 44.6% Recyeing
Slovenia 30.6% 40.5%
UK 32.1% 38.3% Energy Recovery
France 22.2% 43.5%
Portugal 32.5% 30.7%
Italy 29.0% 33.8%
Czechia 38.1% 21.7% Germany
Poland 26.8% 29.1% 0
Slovakia 30.3% 23.9% Recovery rate 99,2 %
Spain 36.5% 17.1% .
Lithuania 24.5% 27.2% Recycling rate 38,6%
Hungary 21.9% 21.5%
Romania 22.5% 13.7%
Latvia 30.3% 1.5%
Croatia 22.8% 5.3% Conversio, 2016
Bulgaria 19.4% 6.6%
Cyprus 22.5% 2.1%
Greece 203% 1.2%
Malta 18.7% 0.0%
20% 40% 60% 80% 100%

Challenges & chances for the material of the 21st century / 15.11.2018

28



Global megatrends PlasticsEurope

Association of Plastics Manufacturers

« Population growth and changing societal demographics
e Globalization and urbanization

« Climate change and global warming

* Shortage of resources and energy

» Healthcare revolution and consumer protection

Accelerating technological change

Challenges & chances for the material of the 21st century / 15.11.2018 29



Material of the 21st century PlasticsEurope

Association of Plastics Manufacturers

Biodegradable mulch film in agriculture
for an easily ploughing under.
Photo: BASF

Solar Trees, EXPO 2015: In the German
pavillon, photovoltaic cells on breath-
thin folie were displayed, adapting
themselves to every form.

Photo: Schmidhuber + Partner GbR

First flight around the world in a solar-
powered plane, only with the power of the
sund and a lot of plastics know-how .
Photo: Jean Revillard

Higher efficiency for wind turbines due to extremly
robust rotor blades made of plastics composites.
Photo: PlasticsEurope

Challenges & chances for the material of the 21st century / 15.11.2018 30
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