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Today's sessions

Design for Recycling and Recycling The Added Value of the SA8000
for Design Certificate
12:00-13:00 hrs CET 13:30-14:30 hrs CET
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Building blocks of a circular solution




Recycling or
upcycling
infrastructure

Design for Less or alternative Highest production Provision of
recycling resources standards information

Reconditioning and
Reuse service

Design for rPP initiatives On-site plastic Material passport WorldBag From waste
recycling recycling initiative to resource

A selection of our initiatives lc pacikaging’
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Characteristics of a perfectly
recyclable bag

v Minimum 98% (r]PP e R
" White fabric 3 ik
«” No print M"hﬂ —“ - Saa\ &
& White loops e ——
& Document pocket and label e —_
made out of PP ‘
« PP Stitching white | HU a’aba
" Easy to disassemble ‘ 'E'ﬂ@ A & .
o4 Mo tner |
& Safety factor 6:1 (reconditionable)
v Material passport

Design for recycling Lc pacicaging’
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@ veoua S

Starlinger

Gerrit Klein Nagelvoort Andreas Anderl
Manager Business Interdivisional Project
Development Manager
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@ veoua

Webinar LC Packaging
November 19, 2020
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our

3 businesses

Veolia designs
and deploys
solutions for

waste, water and
energy
management,
participating in the
sustainable
development of
cities and
industries.

)

&K

| WATER
Management of the global water cycle, from
production and distribution of drinking water to the
collection, treatment and recycling of wastewater.

| WASTE

Liquid and solid non-hazardous and hazardous
waste management. Our expertise covers the
entire waste life cycle from collection to recycling,
leading to the final recovery of waste as materials
or energy.

| ENERGY

Energy efficiency, efficient management of heating
and cooling networks, green energy production.
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Veolia in the Netherlands

Veolia Nederland BV

Separate BU’s

Ari

SERVICES IN CLEANING WASTE & CATALYST

0 FLEXCITY

by () veouia

© veoua

Nederland B.V.

l

Circular Economy

@ veoua

Paper Recycling Nederland B.V.
Plastics Nederland B.V.
Polymers B.V.

N, Aufderhaar
‘- _.and waste will have a new fife

P -
Ld Flestic

EURD %
BOTTLEZ

12

|
Energy Transition
@ veoua

Gebouwenbeheer B.V.
Industriediensten B.V.

Energienetwerken B.V.

Hubgrade

by @ veoua

w (Veolia Minority shareholder)

12



OVERVIEW OF THE SERVICES
OF VEOLIA IN THE NETHERLANDS (1)

Veolia Gebouwenbeheer
develops solutions for its customers to make buildings more efficient, environmentally friendly and sustainable.

Veolia Industriediensten
supplies industrial markets within the Netherlands with process water and cooling.

Veolia Energienetwerken

manages heat and cold networks. The networks are designed to provide heating and cooling to, for example, school
buildings, care institutions, office buildings and residential areas.

Veolia Energienetwerken

manages heat and cold networks. The networks are designed to provide heating and cooling to, for example, school
buildings, care institutions, office buildings and residential areas.
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OVERVIEW OF THE SERVICES
OF VEOLIA IN THE NETHERLANDS (2)

Veolia Plastics Recycling Nederland

is an expert in the field of directing a variety of waste streams and
organizes and directs the entire process: from collecting materials to
recycling in order to recover new, valuable raw materials.

recycles paper and cardboard and brings the

| Veolia Paper Recycling Nederland
material back into the circular economy

markets PP recyclates of superior quality under the Vision PP brand. These Vision PP Compounds are produced from

| Veolia Polymers
industrial waste streams, consumer waste streams and combinations of the two.

focuses on the purchase of PP - and HDPE sorted bales from consumer packaging

| Aufderhaar Kunststof Recycling
waste and on PP sorted bales from agriculture and horticulture.

Flestic Eurobottle
creates customized flexible packaging solutions and | has been the founder of the biobased plastic water bottle since 2014,
follows a complete production process including which is 100% recyclable.

extrusion blow moulding and injection moulding.

14



focus on Veolia Polymers
from recycling company to feedstock producer

@ veoua
Polymers

With more than 50 years of
experience, Veolia Polymers is an
European recognized reference for the

production of high grades recycled
polymers.

&
"‘ﬁ EuCertPlast
(T 4
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Iy
Veoliain Europe “ )
a large clients network Red('tt
S92 Benckiser

I

Nestle.
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@ veoua

plastic recycllng by Veolia
How it can help you ta become C|rcular’7 ’



Polymers
sectors & types

6.2%

ELECTRICAL PP PE-LD / PE-LLD PE-HD / PE-MD

& ELECTRONIC Food packagng, sweet and shack Beusabin bhags, trays and contenern, Toys, melk botties, shampoo
f 9.9 o 19.8 - WIApPers, hinged Caps, meCaowave agricudtural film, food packaping Botties, pipes, houseware, #c

3.4 % O0- - AUTOMOTIVE [ BUILDING & CONLNIners, DIpes, SUtomotive parts, i, ol
AGRICULTURE CONSTRUCTION benk nodes, eic
- /9%
4% O—
HOUSEHOLD,
LEISURE
& SPORTS

Others includes

appllances, mechanical

engneering, fumiture,
medical etc

Window bames, profiles, Roor and
woll covering, pioes, cable insudation,
ganden hoses, isflatable pools, #4¢

PET

Botries for water, solt drisis,

Baflding insulation, piliows and
mattresses, insaksting foams

paces, coanors, e
e fedges, otc

i

6.4%
. 39.9% o
S lc paclcaging’ PS / EPS Wb o Pl s 50
Food packaging {dalry, cpesi V"‘.‘ rrxfng-‘,mn (1393
F I BCS fishery), building h’x:‘: e (!WN{;;';«:!fq In
AR Insedation, electrical & Sebecommunscations (PTTES, and marny
) Totﬂl Esf:;ezanmpltast.cs * >350 ml"lﬂn p' year \ u!:;mu ﬂ,\u‘\«:"l‘ ofhers In serospace, medical mplarts,
ul I A ol ,
converters demand *+  »98,5%recyclable h innet linee forFidiges,

surgical divices, membranes, valves &

eyeglasses frames, etc sosls, protective coatings, ofc.

18



Polymer recycling
working with closed loops

PET

HDPE

PP (PP

lc paclzaging’ @ veoua




Focus on Veolia Polymers

a major European actor

45000T

Ofrecycled PP
produced annually

25

Different grades
and keeps
creating new
ones

Automotiv

Electronics

@ veoua

Polymers

Civil engineering

Pipes

Leisure | furniture

Receives washed Compounding to Extrutions - PP recyclates, Careful laboratory || Recyclates sent to
flakes match expectations || granulation ready for new life analysis your plant

&

O

20



Current status on cooperation
LC Packaging | Veolia

collection of used FIBCs (with “passport”) processing: grinding/washing output = new input
+ huge quantities PP + higher purity + defined properties PP
+ monomaterial (>98%) + homogenized + monomaterial (>99,5%)
- logistics - presorting - low bulk density
- contamination labor intensive needs extra processing




Current status and future steps

LC Packaging | Veolia

input VP

ex FIBCs (PCW BTB)
PCW packaging
PCW rigids

extrusion/compounding

rPP compunds

input VP=ex FIBCs (PCW BTB)

Extrusion/compounding

0]

rPP compounds

new FIBCs made of 100% rPP

22



rPP - FIBC BAG2BAG N\
CIRCULAR PACKAGING WW
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Starlinger Company Structure - 3 Divisions

textile packaging

© Starlinger & Co. GmbH. AN - 23.04.2020 - not allowed to transfer to 3rd parties



Starlinger Commitment to Circular Economy

~
)
staringer 4

Circular Economy Principle

D
washing

postconsumer « Transforming the linear economy

collection i
-pelletisi . -
7 St - There is no waste it is a new type of resource

H - Saving natural resources

product

rPP FIBC

closed loop system tape
extrusion

_ A + Following the UN Agenda 2030 to achieve the
Sustainability Development Goals

conversion
USTAINABLE &
DEVELOPMENT =m‘ALS
G000 HEALTH quauny. 5 m‘m

* Reducing CO2 emissions

v B it
EI% coating .

SUSTAINABLE
DEVELOPMENT

© Starlinger & Co. GmbH. AN - 23.04.2020 - not allowed to transfer to 3rd parties



Circular Packaging - rPP FIBC

~e
s
saringer 4

Design for Recycling (DfR)

@ o°o°_o
wasliis N « The circular process starts with the product!

postconsumer

A collection
7 ! « The product entering the market must follow

H the DfR rules

product

rPP FIBC | - Mono Material
S lfeigfusion (no PET/ PA sewing yarns, no Nylon cords)

«  Think of printing and use of colors

conversion sy « Think of liner requirements

—gcoéaﬁng Ny - DfR is the basis for high quality rPP material

© Starlinger & Co. GmbH. AN - 23.04.2020 - not allowed to transfer to 3rd parties



Circular Packaging - rPP FIBC

R
)
staringer 4

Post Consumer Collection

D
washing

postconsumer N « Material instead of Waste Management

collection
o II .. - = H H
7 Epelletiia - Implementation of collection guidelines

H - DfR FIBC only

product

rPP FIBC

closed loop system tape
extrusion

A + Compress the material for efficient

transport

conversion
» Achieving high collection rates is the basis for
) ing _
—8,C04aﬁng == an constant flow of rPP material

* Use a material passport

© Starlinger & Co. GmbH. AN - 23.04.2020 - not allowed to transfer to 3rd parties



Circular Packaging - Starlinger Commitment

ﬂ“
¥
staringer 4

0%60%0
« Providing technical expertise regarding

design and requirements for washing plants

* Arranging joint trials in order to simulate
circular packaging business cases

» Assisting to set up a post consumer rPP -
recycling plant as turn key project

© Starlinger & Co. GmbH. AN - 23.04.2020 - not allowed to transfer to 3rd parties



Circular Packaging - Starlinger Commitment

.
N
staringer 4

re-pelletising

« Latest level of recycling technology specially
designed for handling of washed post
consumer material

« Up-cycling capabilities with recoSTAR
dynamic TX machine arrangement
- Material testing and tracing to homogenise

rPP properties and achieve a constantly high
pellet quality.

© Starlinger & Co. GmbH. AN - 23.04.2020 - not allowed to transfer to 3rd parties




Circular Packaging - Starlinger Commitment

.
»))
staringer 4

tape weaving 3
extrusion
e %% coating « rPP ready extruder configuration and control

logic.
« Automatic batch calculation and filter control

- rPP Tape quality comparable with virgin made
tapes. rPP Tapes useable on all STARLINGER
looms

« Documentation tools to ensure material

tracing and quality documentation for tape
and fabric

« rPP Fabric bales ready for conversion

© Starlinger & Co. GmbH. AN - 23.04.2020 - not allowed to transfer to 3rd parties _



LC Packaging & Starlinger — rPP FIBC

&

« Joint approach of merchant and manufacturer

Circular Packaging trial

« Using post consumer FIBC's
*« 50% rPP content achieved

» Efficient production according to industrial
requirements

+ Same mechanical strength like virgin made
» Fabric weight 170g/m?2
« SWL 1000kg - Safety Factor 5:1

50% natural resources saved!

© Starlinger & Co. GmbH. AN - 23.04.2020 - not allowed to transfer to 3rd parties _



Circular Packaging - rPP FIBC

A
S,
stringer 4

Q@ 60600 Challenges and Responsibilities

washing

B postconsumer \ X o . . . -
collection «  Commitment of all participants within the
-pelletisi ; . :
' ‘L lifecycle to the requirements of circular

H economy

product

rPP FIBC | « Establishing an efficient collection and tracing
Slasasi dagp i o system to increase the material stream

extrusion
}' - - - -
- Establishing local recycling and production
capabilities to reduce transport costs and to

maximize production efficiency

) weavingm
fcoating X « The circular chain is only as strong as the
’ weakest link

conversion

© Starlinger & Co. GmbH. AN - 23.04.2020 - not allowed to transfer to 3rd parties _



Starllnger |

Let our experience work for you

B ey — - Slide3



2020\

ecovadis

Sustainability
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Questions?

@ veoua

S

Starlinger
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