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World population on the rise... ) DerGriinePunki

Middle-class consumption, 1965-2030
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...Increasing raw material demand... @ DerGrunePunkt

Global total matenal use by resource type, 1900-2009
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...leading to higher prices in the long run

Exhibit 1
Resource prices have increased significantly since the turn of the century
McKinsey Commodity Price Index!'

leal price Index: 100 = years 1999-2001

260 World War |
240 -

220 -
200
180
160 *
140
120 -

1970s oil shock

Worid War 1|

1 00 r ? o
80 ‘ Turni
Postwar  Great p:::::g
60 ; depression Depression price trend
0 - S A 4 - — —L. — —t -

1900 1510 1920 1930 1940 1950 1960 1970 1980 1890 2000 2010

1 Based on arithmetic average of four commeodity sub-indexes: food, non-food agricultural raw materials, metals, and
energy.
2 Data for 2013 are caiculated based on average of the first three months of 2013.
SOURCE: Grilli and Yang; Pfaffenzeller, World Bank; International Monetary Fund, Organisation for Economic Co-operation
and Development statistics; Food and Agriculture Organization of the United Nations; UN Comtrade; McKinsey
Global Institute analysis
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> Raw material prices have
declined for 100 years

y Massive increase in raw
material costs since 2000

» Cost increases for metal
176%, rubber 350%,
energy 260%, since 2000




EU economy is largely dependent on

raw material imports

Figure 2.5 Foreign trade by weight, EU-28, 2002-2013
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Source: ETC/SCP elaboration on Eurostat data (EU-28 trade since 2002 by BEC

(DS_032655)).

(#) Trade is descnbed in this report from an EU perspective: imports thus mean goods/
services imported into the EU. Net imports are imports minus exports.,
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Import dependency of
Europe's economy on
raw materials:

» World's largest net
importer of resources
worth 704 billion euros in
2013 (raw materials
including energy)

» 60 percent of fossil fuels
and metal resources
imported into the EU in
2011
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World

Plastics Production1950 - 2016

in Mio. t
400 _
+ Plastics are a global

350 2016: ~335 pas success story.

| World | /° - Continuous growth

300 for more than 60 years.
/ » Plastics production
2%0 o ramped up from 1.5 Mio t
200 EETETT L/ in 1950 to ~335 Mio t in
SEHERS 2016. In 2016 global

plastics production grew

150 /
/ by 4.2% compared

1990: 105 to 2015.

100 =
— / | Europe « Compound Annual Growth
50 o’ N Rate (CAGR) from 1950 to
N — : o
I 050 [~ 2016 is about 8.5%.
0
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Includes Thermoplastics, Polyurethanes, Thermosets, Elastomers, Adhesives, Coatings and Sealants and PP-Fibers. Not included PET-, PA- and Polyacryl-Fibers
Source: PlasticsEurope Market Research Group (PEMRG) / Consultic Marketing & Industrieberatung GmbH
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World

Plastics Materials Demand 2016 by Types

« Polyolefins

Other
Thermopl. account for more than
PUR 4% LDPE, LLDPE o
PET 6% i 95%
oA 1"5 7% of the global Plastics
jon Materials demand.
ABS, ASA,
SAN
39 . PVC
PS. EPS I-:%;E is the seco'nd largest resin
7% ° type following Polyolefins.

« Standard Plastics

PVC (Polyolefins, PVC,
16% PS & EPS, PET) account
222;0 for approx. 85% of the

total demand.

280 Mio. t*

‘w/o Other Plastics (~55 Mio t)

Includes Thermoplastics, Polyurethanes, Thermosets, Elastomers, Adhesives, Coatings and Sealants and PP-Fibers. Not included PET-, PA- and Polyacryl-Fibers
Source: PlasticsEurope Market Research Group (PEMRG) / Consultic Marketing & Industrieberatung GmbH
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Europe

Plastics Demand by Countries (kt) in 2016

k tonnes | | _ | | - Demand Europe 2016:
Austria 1044 :
Belgium/Lux. 2315 ~49.9 Mio t
Bulgaria 396 (+3.1% compared to
Croatia 241
Cyprus/Malta 60 201 5)
Czech Republi 1251
O ok =y * Demand Europe 2015
Estonia 130 48.4 Mio t
Finland 554 '
France 4784 « Germany, ltaly, France,
Germany 12243 .
Greece 667 Spain and UK covers
Hungary 807 ~[(10
lrofand 279 63% of the European
ltaly 7090 Market.
Latvia 148 . .
\ Il_rjthluar:;a 214 « Plastics demand in
o oland e Western European
morugal 833 countries increased by
4 . .
Slovakia 506 ~2.9%, while demand in
Slogena 2 Central European
. Sweden B 2016 916 countries rose by ~4.2%
United Kingdom s 2015 3734 .
Norway 2014 259 in 2016.
Switzerland 762

0 2000 4000 6000 8OO0 10000 12000 14000

Source: PlasticsEurope Market Research Group (PEMRG) and Conversio Market & Strategy GmbH (Consultic GmbH for 2015 and 2014 data)
Figures include revised data for 2016 and previous years for EU-284+2, based on a revaluation of the categories “Other Thermoplastics” and “Other Plastics™.



Europe
Plastics Demand by Segments 2016

Others
16,7%

Household,
Leisure,
Sports

s}
4,2% Packaging

39,9%
Agriculture
3,3%

E&E
6,2%

Automotive
10,1%

Building &
Construction
19,7%

49.9 Mio. t

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

Figures include revised data for 2016 and previous years, based on a revaluation of the categories “Other Thermoplastics” and “Other Plastics”.
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Packaging

by far represents the
largest end-use market
with a similar share as in
2015.

Building & Construction,
Automotive and E & E
follow.

Agriculture and
Household, Leisure
Sports account for around
3% resp. 4% of the total
demand.

Others

includes appliances,
mechanical engineering,
furniture, medical etc.

The segments “Agriculture” and “Household, Leisure, Sports” had been first-time included for 2016 (in previous years included in “Others”).
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Plastics contalnlng post-consumer waste:

Diversity of Sources and in Countries

commercial waste generated by municipal activities [
commercial and industrial non-packaging waste
commercial and industrial packaging waste commercial
(incl. transport and other packaging) — end user
waste

shredder operators incl. e-o-l vehicles and dismantling
other collection and recovery schemes
(e.g. RIGK, ERDE, RoofCollect, Rewindo, etc.) _
sales packaging
residual household waste
bulky household waste private

— houshold
separate collection of non-packaging by municipalities waste
electrical waste collection from both private household
collections and private commercial collections

Source: Conversio
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Plastics Waste Management in Europe

Data 2016 for EU-28+CH/NO

Total post-consumer plastic waste by application

» The chart shows the total
generation of post-consumer

" Packaging plastic waste by substantial
applications for 28 EU
- _ countries + Norway and
Building/Consfruction Switzerland.

» The total volume of available

W ElectricalElectronics post-consumer waste arising

(WEEE) in 2016 was about 27.1
_ million tons (compared to
Agriculture 25.8 million in 2014).

_ » About 62% of plastics end-
B Automotive user waste is generated from
packaging collection.

W Houseware, Leisure, ~ Other applications follow
Sports significant behind with shares
of 4% - 6% e.g. Building and
m Others (Furniture etc.) Construction, Electrical/

Electronics (WEEE),
Automotive, Agriculture etc

Source: Conversio
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Plastics Waste Management in Europe

Data 2016 for EU-28+CH/NO

Total post-consumer plastic waste treatment

Total Plastic Waste 27,121

Disposal _ 7,405

Thereof » Recycling Rate 31.1%
s Mechanical recycling 8,373 - Mechanical Recycling  30.9%
- Feedstock Recycling 0.2%

Feedstock recycling 68 = Energy Recovery 41.6%
Disposal Rate: 27.3%

Energy recovery 11,276

» About 20 Mio tons of 27 Mio tons total post-consumer plastics waste
was recovered. This corresponds to nearly 73%, i.e. recovery increase of 5.1% p.a. compared to 2014.

» Well above 8 Mio tons was recycled (31%) and 11 Mio tons (42%) recovered by energy-from-waste.

Source: Conversio



Plastics Waste Management in Europe

Data 2016 for EU-28+CH/NO

O DerGrinePunkt

» 9 countries in Europe

recover more than 95%

» Decisive factor is a landfill

restriction by law or tax

» Also 6 of these countries are

among the 11 best recycling
countries >30%

\ 4

Conclusion:

Divert-from-lanfill
will boost
recycling and recovery

Recycling [_1 Energy recovery Results:
Switzerland 24.2% 75.6%
Austria 27 5% 720%
Germany 38 6% 60.6%
Netherlands 32.5% 66.7% !
Sweden 40 6% 58.6% —
Denmark 35.6% 62.8%:
Luxembourg 29.9% 68.3%
Belgium 32.5% 656% :
Norway 43.1% 54 3%
Finland 21 8% T16%
Ireland 38.4% 511% :
Estonia 33.7% 44 6% :
Slovenia 30.6% 40.5%
UK 32.1% 38.3%
France 22.2% 43.5%
Portugal 32.5% 30.7%
ltaly 29.0% 33.8%
Czechia 38.1% 21.7%
Poland 26.8% 29.1%
Slovakia 30.3% 23.9%
Spain 36.5% 171%
Lithuania 24 5% 27.2%
RHungary 219% 21.5% i
omania 22.5% 13.7% -
Latvia 30.3% 15% Total_end user.
Croatia 208% 5 3% plastics waste: 27 M
Bulgaria Qw5 6% Overall recovery
Cyprus 2059gm—21y in EU 28+2:73%
Greece 20:3%1.2%
Malta 18 7em00% ‘
20% 40% 60% 80% 100%

Source: Conversio



Circular Economy high on the EU agenda O DerGriinePunkt

* X x
Environmental terEh Jobs, growth,
protection Economy investment

* 4 *

The transition to a more circular economy is an essential
contribution to the European Union’s efforts to develop a
sustainable, low carbon, resource efficient and competitive

economy. Such transition is the opportunity to transform our
economy and generate new and sustainable competitive
advantages for Europe.

Circular Economy Action Plan, December 2015
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Action Plan

Priority sectors —

Biomass &
Bio-based
Products

Critical
Raw
Materials

Source: Bosmans, EU Commission, Nov. 2016



Circular Economy high on the EU agenda O DerGriinePunkt

Jobs, growth,
investment

Environmental
protection

* 4 *

2015

Circular Economy
Action Plan



Circular Economy high on the EU agenda O DerGriinePunkt

EU Circular Economy Package
adopted 2 December 2015

» EU Action Plan for the Circular Economy circular

economy

» Legislative Proposals on Waste: (WFD, PPWD, Landfill, ELVs,
batteries, WEEE)

» A strategy on plastics in the circular economy, addressing issues of
recyclability, and the Sustainable Development Goals target for
significantly reducing marine litter

» Funding: €650 million (Horizon 2020), €5.5 billion (structural funds)
» Actions to reduce food waste
» Development of quality standards for secondary raw materials

» Ecodesign working plan for 2015-2017 (promote reparability,
durability and recyclability of products, in addition to energy efficiency)

» Revised Regulation on fertilisers

» Actions on water reuse




Legislative Proposals on Waste O DerGriinePunkt
(incl. WFD, PPWD)

Agreement in December 2017
- New EU waste legislation in force since July 2018

EU legislators strike early morning deal on waste

By Paola Tamma | EURACTIV.com
#3 Montag, 18. Dezember 2017 16:44:10 (updated: 8§ Montag, 5. Februar 2018 15:31:51)

Member states must
transpose new rules
by 2020




New EU waste legislation

New recycling ambitions for municipal waste

60%
— 55% :
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65%

2015 2020 2025 2030

2035

" EU average (2015) mCurrent targets mNew targets




New EU waste legislation O DerGriinePunkt

Landfill reduction target

2015 2035
m EU average (2015) = New targets




New EU waste legislation @ DerGriinePunkt

Recycling of packaging waste

AlLL PLASTIC WO0O0D FERROUS ALUMINIUM GLASS PAPER
PACKAGING METAL

existing targets, 2008 ®= 2025 =2030 m=mDE2022




New EU waste legislation O DerGriinePunkt

Seperate Collection

» Seperate collection mandatory for at least:
Plastics, glas, metal, paper, bio-waste (by 2023), hazardous waste and textiles
(by 2025)




New EU waste legislation O DerGriinePunkt

Economic instruments and EPR

) ) ) Waste Hierarch
> WFD includes list of economic aste y Most

instruments proposed to support Prevention PrefeA"ed

the waste hierarchy Preparing for Re-Use

» EPR mandatory for all packaging as of Recycling
end 2024

> Harmonised minimum requirements
for EPR schemes

Least
preferred




New EU waste legislation O DerGriinePunkt

Further important changes

v

Strengthening of waste prevention
Food waste reduction
Fight (marine) littering

» Ensure decontamination of waste before / during recycling to ensure high quality
recycling

» Separately collected waste may not be incinerated unless incineration provides a
better environmental result

> Waste handlers have access to information on substances of very high concern
through a database set up by ECHA



Circular Economy high on the EU agenda O DerGriinePunkt

Jobs, growth,
investment

Environmental
protection

* 4 *

2015

Circular Economy
Action Plan

2018
Plastics Strategy



The plastics challenge ) DerGriinePunkt

Increasing plastics demand and production

» EU plastics demand (2015)

FIGURE 1: GROWTH IN GLOBAL PLASTICS PRODUCTION 1950-2014

49 million tonnes
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The plastics challenge @) DerGriinePunkt

Global streams of plastics packaging in 2013

8% CASCADED 4% PROCESS
RECYCLING? LOSSES

14% COLLECTED
FOR RECYCLING

2% CLOSED-LOOP
RECYCLING'

14% INCINERATION AND/
‘OR ENERGY RECOVERY

78 MILLION
TONNES 40% LANDFILLED

(ANNUAL PRODUCTION)

1 Closed-loop recycling: Recycling of plastics into the same
or similar-quality applications

2 Cascaded racycling: Recycling of plastics Into other, lower-
value applications

Source: Project Mainstroam analysis - for details please refer
to appendix A,

Quelle: Ellen McArthur Foundation, The New Plastics Economy, Seite 27




The plastics challenge ) DerGriinePunkt

Marine littering

» 500 000 t plastics in the ocean




EU Plastics Strategy ) DerGriinePunkt

Presented on 16 January 2018

Measures Timeline

. . Improving the economics and quality of plastics recydling
Comprehensive list of EU measures Actions to improve product desige:

. . - Preparatory work for future revision of the Packaging and Packaging 01 2018 onmwards
tO I m p I em en t t h e Strateg y . Waste Directive: Comimiission to initiate work on new harmonised rules to

ensure that by 2030 all plastics padiaging placed on the EU market can
be reused or recycled in a cost-effective manner.

- follew-up to COM (2018) 32 "Communication on the implementation of
the circular economiy package: options to address the interface between | 01 2018 onwards
chemical, product and waste legislaton’: improve the traceability of

> Improve the economics and quality of e e e e s o ey mpmAncee ey
p I aSti CS recyc I i n g - new eco-design MessuUres: consider requirements to support the —

recydahility of plastics

Actions to boost recycled content-

- launching an EU-wide pledging campaign targeting industry and public | Q1-03 2018

» Curb plastic waste and littering uoriies

- aszaszment of regulatory or economic incentives for the uptake of
recyded content, in particular in the context of the:

) Drlve Investment and Innovation - Revision of the Packaging and Packaging Waste Directive (see

above)

tOW ar d S C I rC u I ar S O I u tl O n S - Bvaluationfreview of the Construction Products Regulation

- Bvaluation/review of End-of-life Vehides Directive

01 2018 omwards

- as regards food-contact materials: swift finalisation of pending

. authorisation procedures for plastics recycling processes, better engeing
) H ar n eSS g I O b al aCtl O n characterisation of comtaminants and introduction of menitoring system
- development of guality standards for sorted plastics waste and S01m

recyded plastics in copperation with the European Standardisation
Committee

- Ecolabel and Green Public Procurement: Further incentivise the use of
recyded plastics, induding by developing adequate verification means 2018 onwards

Actions to improve separate collection of plastic waste:

- Issue new guidelines on separate collection and sorting of waste 2019

- Ensure better implementation of existing obligations on separate ongaing
collection, including throwgh ongoing review of waste legislation




Circular Economy high on the EU agenda O DerGriinePunkt

* X %
Environmental STEET Jobs, growth,

protection EiOHOTX investment
*

2015

Circular Economy
Action Plan

2018
Plastics Strategy




SUP Proposal O DerGriinePunkt

“Directive on the reduction of the impact of certain plastics products on
the environment“ — presented on 28 May 2018

THE 10 MOST FOUND SINGLE USE PLASTIC ITEMS ON EUROPEAN BEACHES ACCOUNT
FOR 43% OF TOTAL MARINE LITTER

FISHING GEAR REPRESENTS AN ADDITIONAL 27% OF ALL MARINE LITTER

THE COMMISSION IS TAKING ACTION IN THESE TWO AREAS, WHICH REPRESENT 70%
OF ALL MARINE LITTER FOUND ON EUROPE’S BEACHES

SUP top 10 items

86%
Fishing related \

27%

Non-plastic
16%

Remaining SUP
items 14%




SUP Proposal

Consumption reduction targets

Ban on the placing on the market

v

Extended Producer responsibility for waste
management

Extended Producer responsibility for clean-up
and/or waste management

)

Extended Producer responsibility for the clean-up
covering significant part of the costs

Awarenessraising measures

Labelling requirements

O DerGriinePunkt

Part A —items with limited alternatives

Food containers
Cups
Wet wipes

Part B — items with alternatives

Cotton bud sticks with plastic content

Cutlery, straws and stirrers with plastic content
Balloon sticks with plastic content

Beverage bottles unless the cap is attached to the
bottle during the use stage

Part C - items with limited or no alternatives

Cigarettes

Beverage bottles, including their caps and lids
Packets / wrappers containing foodstuff such as
crisps, nuts, sweets

Sanitary applications — towels and tampons and
wet wipes

Balloons

Food containers

Cups and cup lids

Fishing gear

Part D — items with no or limited alternatives

Sanitary applications — towels and tampons and
wet wipes
Balloons
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BACK UP




Benefits of plastics recycling @ DerGriinePunkt

CO, BENEFITS OF PLASTICS RECYCLING

’ ‘o’ Recycling

1 million tonnes
H of plastics

1 million ®® ® @&
carsoff ® @ ® @
theroad ®® ® ®

Source: European Commission 2018




Design for recycling ) DerGriinePunkt

BETTER PRODUCT DESIGN
MAKES PLASTICS RECYCLING EASIER

. Saving 77-120 EUR
for each tonne

of plastic waste
collected

Source: Ellen MacArthur Foundation (2016)




