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Sales of plastic pallets and components

e

e Design & Technology licenses for plastic pallet production

e Sales of utility pellets and granules made from recycled plastics O
e Recycling services and consulting *

e Shareholder in:

Plastic Pallets Plaza GJB Systems

Innovative products.made from
post-consumer recycled plastics

www.palletplaza.nl www.plasticpalletsplaza.com www.gnb-systems.com



http://www.palletplaza.nl/
http://www.plasticpalletsplaza.com/
http://www.gnb-systems.com/
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Kunststoftoepassingen

VOOr mat

BERGEN OP ZOOM - Gene-
ral Electric Plastics zal op de
kunststofbeurs K '89 in Diissel-
dorf (2 tot en met 9 november)
een serie in partnership ont-
wikkelde produktdragers van
kunststof tonen. Het is voor het
eerst dat GE Plastics daarmee
in Europa naar buiten treedt.
GE Plastics is met de onfuilk.

industrie en transport pallets en an-
dere hulpmiddelen voor intern en
extern transport als sluitpost werden
gezien en vooral goedkoop moesten
zijn. Logistieke eisen, just-in-time,
automatisering, integrale kwaliteits-
beheersing en dergelijke vragen
nieuwe oplossingen voor oude pro-
blemen. Kunststoffen hebben een
RN AT

amtalaina el Ry

genomen zo'n 50 dollarcent per
pound. De materialen van GE PLas-
Uics voor materials handling kosten
1.20 tot 1,60 dollar per pound. Edoch,
als men de kosten integraal bekijkt is
kunststof vaak te prefereren vanwe-
ge de grotere flexibiliteit en hogere
produktiviteit die kunststoftoepas-
singen mogelijk maken. Wie goedko-

erials hand

andere industriéle bedrijvigheid
Wwaar grote properheid wordt ver-

langd, voor produktie, intern trans-

port, opslag en vervoer in het alge-
meen waar hoge kwaliteitseisen
worden gestel.

Samenstellingen

1 .

der materiaal is ontwikkeld, dat do-
zen en andere hulpmiddelen perma-
nent antistatisch houdt. Het is het

enige kunststof, aldus Van Maren,

dat permanent antistatisch blijft. GE
Plastics heeft verder dragers ont-

wikkeld met een honingraatstruc-
tuur, boven en onder afgedekt met
SNy VOVER E31 er
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Plastics Production since 1950
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Plastics enables economic growth and provides many
demonstrable benefits including environmental benefits!




Plastics has a bad image

Testicular cancer, 1998-2003

Incidence / 100,000.

Conference on

Plastic Waste Brussels, 30 September 2013



What is the “true cost” of linear plastics?

TODAY, PLASTIC PACKAGING MATERIAL FLOWS ARE LARGELY LINEAR

SCALING
SUSTAINABLE
PLASTICS

Solutions to drive plastics

towards a circular economy
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Externalities are not yet systematically factored into the price of
plastic either of the material itself or the final product.




Bio-based plastics the solution?
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IN 2025

Bio-nanocomposites based on nanocellulose make
100% fully biodegradeable packaging pervasive.
Petroleum-based packaging products will be no more.

| kaging industry



Energy & Chemical recycling the solution ?




China the solution?

EUROPE

MIDDLE EAST,
AFRICA

Source: PlasticsEurope (PEMRG) / Consultic
* Plastics materials: only thermoplastics and polyurethanes 2014 World agtics materials*: 260 m t



Global plastics waste market: China dominates!
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Global recycling markets:
plastic waste

A story for one player - China

e

A report from the ISWA Task Force on Globalisation and
Waste Management



Where are we today in Europe?

Plastics waste treatment in EU28+2

In 2014, 25.8 million tonnes of post-consumer plastics waste ended up in the official waste streams. 69.2% was recovered

22
311 3
299 through recycling and energy recovery processes wiile 30.8% still went to landfill.

Within the different plastic applications, plastic packaging reached the highest recycling rate with 39.5%* and represented more

than 20% of the total recycled quantities.

Source: Consultic
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The annual average of post-consumer plastics waste generation from zoo06 to 2014 is 25 million tonnes

57 59 58 *Basad on in-put quantities into recycling facilities.

Today 29% ~7,7 mio tons “recycled”. Estimated 50 % ~3,5 mio tons is exported to Asia.
So effectively only 15 % ~ 3,7 mio tons is recycled within Europe. This is only 6 % of market!



EU strategy on plastics in a circular economy

1. decoupling plastics production
from virgin fossil feedstock and
reducing its life-cycle GHG
impacts

2.  improving the economics,
quality and uptake of plastic
recycling and reuse

\ 3. reducing plastic leakage into the
circular environment.

economy

70 Percent Waste Recycling target by 2030!



Packaging is the most important waste generator!

Agriculture; Others; 14%
5%

House
wares,
Leisure,
Sports, etc.; ——

//%

Automotive;
5%

Packaging;
63%

B&C; 6%

EU Plastics recycling waste directive targets for
2025 is 60 %
Re-use and Recycling!

EU defenitions:
Re-use: Products or components used again for

the same purpose for which they were conceived

Recycling: Material recovery, excluding energy
recovery and reprocessing into materials which

are to be used as fuel.



Reality for Re-use and Recycling targets ?

EUROPE 2016 Plastic recycling 7.700.000

EU28+2

Type Quality 7.700.000 tons

PET 328-1 7% 539.000

PE 329 8% 616.000

PP 324 10% 770.000

F310 310 21% 1.617.000

MK350 350 39% 3.003.000

Metals 340 -

Sorting residu 15% 1.155.000
total 100% 7.700.000

Estimations about the European quantities applying German/Dutch specifications



Reality for Re-use and Recycling targets ?

EUROPE 2025 Plastic recycling 15.000.000

EU28+2

Type Quality 15.000.000 tons

PET 328-1 7% 1.050.000

PE 329 8% 1.200.000

PP 324 10% 1.500.000

F310 310 21% 3.150.000

MK350 350 39% 5.850.000

Metals 340 -

Sorting residu 15% 2.250.000
total 100% 15.000.000

Estimations about the European quantities applying German/Dutch specifications



Mechanical recycling economics & quality is
relying on collection and sorting systems

Packed (food) products
Bags of empty PET bottles
Packed (food)
products
PPW in
oV W MSW
Drop-off Kerbside Commingled collection Vi
collection cotlection with MSRW
PPW in
oW MSRW
Cross docking Post-separation -‘B
stations Flexite PPW
PPV Rigied
PR
Sorted PET bales
Sorted
Sorted PET bales Sorted PE bates Sorted PP bales Mixed plastic bales film bates

Reprocessor
v PET PPW

Reprocessor Reprocessor

Reprocessor
for PE PPW

Reprocessor
for PP PPW for Mixed PPW for Film PPW
PET PE lad MKS Apglomevate
milled goods miled goods mitled goods milled goods
Reuse as packaging.

Reuse as utensy, contruction material, automotive plastic, textife efc.
RPET botties and trays



Mechanical recycling reality in Germany

UBA Texte Entwicklung von Instrumenten und MaBnahmen zur Steigerung des Einsatzes von Sekundérrohstoffen

Table 5: Disposal methods of the considered plastic types for the year 2011
Plastic type Mechanicalre- Feedstockre- Energetic Landfill Total
cycling cycling recovery product
waste
Kt
PE-LD 199.6 16.7 561.1 5.9 783.3
PE-HD 95.9 7.3 269.5 4.0 376.7
PP 162.3 10.8 498.8 8.9 680.8
PS 52.2 3.6 175.5 2.9 234.2
PS-E 21.6 0.8 58.5 2.1 83.0
PVC 112.3 4.3 338.2 11.1 465.9
ABS, ASA, SAN 12.0 0.1 56.9 1.9 70.9
PA 12.2 0.5 43.0 1.3 57.0
668.1 44.1 2,001.5 38.1 2,751.8
Summe
2#13 ?.‘% 1 |ﬁ b‘i'% ?20? V-'% 10& vr'%

Source: own research

Entwicklung von Instrumenten und Maf8Snahmen zur Steigerung des Einsatzes von Sekunddrrohstoffen — mit Schwerpunkt Sekunddrkunststoffe

von

Henning Wilts, Nadja von Gries Wuppertal Institut, Wuppertal Iswing Dehne, Riidiger Oetjen-Dehne, Nadine Buschow Oetjen-Dehne & Partner Umwelt-
und Energieconsult GmbH, Berlin Prof. Dr. Dr. Joachim Sanden, Liineburg

Im Auftrag des Umweltbundesamtes



Input and output of mechanical recycling

UBA Texte Entwicklung von Instrumenten und Maf8nahmen zur Steigerung des Einsatzes von Sekundérrohstoffen

Figure 6: Input and output of mechanical recycling
Tonnes per year
«'/ ‘
300,000 258,600* PS
| mPSE
250,000 +~
= PC
//
200,000 + = ABS
! - 7 Nined plrstics
150,000 ~‘ = MPO
100,000 i
mPE
50,000 1~ m PVC
. i ‘ ™ KS unknown
Input Qutput
* minus the input amount of the plants without details about output

Source: own research, created on the basis of the questionnaire survey

Entwicklung von Instrumenten und Mafinahmen zur Steigerung des Einsatzes von Sekunddrrohstoffen — mit Schwerpunkt Sekunddrkunststoffe

von

Henning Wilts, Nadja von Gries Wuppertal Institut, Wuppertal Iswing Dehne, Riidiger Oetjen-Dehne, Nadine Buschow Oetjen-Dehne & Partner Umwelt-
und Energieconsult GmbH, Berlin Prof. Dr. Dr. Joachim Sanden, Liineburg

Im Auftrag des Umweltbundesamtes



Mechanical recycling reality \/

e Agglomerates compete with traditional “low cost” materials
like wood, metal and concrete

e Granulates replaces virgin polymer
but rarely in original application
but rarely one-for-one with virgin

= “utility” material

e Economic value
- Price is linked to volatile virgin plastics price movement é
- Cost = collection + sorting + cleaning + blending + processing
- Most utility granulates PP, PO, PE at 75 % of virgin pricing



Mechanical recycled plastics reality \/

Mechanical recycling industry is vulnerable

- Smaller sized companies

- Fragmented and not very collaborative

- Only a few players forward integrated

- Knowledge level virgin producers vs recyclers is very dissimilar

Need for continuous improvement and innovation @i S 1N

New product development for recycled plastic product takes 2-3 years.
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New product development is complex fimiEs)
Overview of the plastics recycling chain e
Agents in the chain What they do Product
=3 *Industrial or household. *Produce 100% recyclable plastics. »

Waste management

&

*Green-Dot systems or other initiatives.

Collect and sort plastics waste

=Collect and sort used plastics to produce
input for plastics recyclers.

* Often specialised per polymer.

Polymer producers

*Often specialised per polymer.

Recycle plastics waste

sSort, clean, reduce size and often melt the
plastics in order to produce products.

Produce plastics based on oil

=Use oil te produce virgin plastics.

Plastics converters ’

= Often specialised per type of process.

Convert plastics into products

= Use virgin or recycled plastics and make
products.

Brand owners

*Putting goods on the market .

Commercialise goods

*Create goods and commercialise them.

Distribution & Retailers

Sell goods

Collected plastics waste

Plastics raw material

* Regrind, agglomerates, pellets,
recyclates and flakes.

Plastics raw material

Plastics products

» Bottle, windows, garbage bags,
carrier bags, furniture...

*Soft drinks, food, car, computers,
flooring, ...




New Product Development for recycled plastics is
identical to virgin plastics!

Virgin or
Recycled
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It requires an integrated system approach of materials, design and processing !



New Product Development for recycled plastics is
identical to virgin plastics!

Recyfle Eco-Design
plastics -

Processing
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It requires an integrated system approach of materials, design and processing !




Continuous improvement and innovation

STORAGE PACKAGING

Continious

Improvement
SORTING TRANSPORT
SHREDDING / SEPARATION /
GRINDING DRY AIR CLEANING DRYING

HOMOGENISATION

BLENDING / RECIPES / MELT FILTRATION /
/ FILLERS DEGASSING
/COMPATABILIZATION

Incremental

Innovation

SEEE TOOLING RECIPES / II\/INSECL:gllgg
TECHNOLOGY ADDITIVES EXTRUSION



Mechanical recycled plastics reality \/

Understanding the recycling quota of 60 % by 2025

SORTING
Incremental
SEPARATION / Innovation
DRY AIR CLEANING

BLENDING / RECIPES / MELT FILTRATION /
/ FILLERS DEGASSING
/COMPATABILIZATION

...50 additional large scale plastic packaging sorting plants with 80 kt/ y capacity *

...142 additional plastic recycling plants with 25 kt/y input capacity *

...50 new applications for recycled plastics with a demand of 50 kt/y *

* Source: SITA



Mechanical recycled plastics reality

Understanding the recycling quota of 60 % by 2025

Recycle
plastics

Processing

New Products Development requires :

+ Collaborative development

+ 5.000 product innovation projects

+ 50.000 recycled material testing projects
+ 100.000 3D printed prototypes

+ 200.000 product testing projects

+ 10.000 tooling projects

+ 100 new plastic processing facilities
+ New bright R & Design talent ' THE SEXY THING TO DO




Markets for recycled plastics

® ' . 39.5%

Building &
20.1%
Construction » g
Automotive @ o . 8.6%
Electrical &
5.7%
Electronic @ @
Others . .—' [ 26.1%
T
R

S © & % ¢ > &
o ‘q@ﬁ' R A & & & @%‘?‘ q\s‘#
& &

European plastics demand* by segment and polymer type 2014
Source: PlasticsEurope (PEMRG) [ Consultic / myCeppi
* EU-28+NO/CH



Industrial packaging is big opportunity
for recycled plastics

e Large pallet market in Europe : 450 mio wood pallets per year

e Usage of formaldehyde in blocks

e Wood pallet life is short and has negative residual value

e Plastic pallets today have only 6 % marketshare
=~ 225.000 tons plastics in Europe




Opportunity for recycled plastics: Pallets

Comparative Life Cycle Analysis of plastic pallet systems vs wood pallet systems

1. EUR pallet {woaod) 2. EUR pallet {415 blocks) 3. EUR pallet {virgin HOPE) 4. EUR pallet {recycled HOPE)
I limate change Human Health I Climate change Ecosystems [ ¢zone depletion B Terrestrial scidification [ Freshwater eutrophication [ Hurnan taxicity
I Fhotochemical oxidant Formation I Particulate matter formation I Terrestrial ecotoxicity == Freshwater ecotoxicity [ Marine ecotoxicity I Ionising radistion
7 Agricultural land occupation I Urban land occupation [ Matural land transformation [ Metal depletion [ Fossil depletion

Compating 1 p 'l EUR pallet {woad), 1 p'2. EUR pallet (M5 blocks)', 1 p'3. EUR pallet {virgin HOPEY and 1 p'4. EUR pallet {recycled HDPE)';
Method: Recipe Endpaint (H) ¥1.07 | Europe ReCiPe HIA | Single score

RECYCLEDPALLETSYSTEM
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GEE EEER aee e e

Eco-innovAtion



Plastic industry is large enduser of pallets

Annually 35 million new CP wood pallets are produced in EU

End users of pallets
100%
90%
80%
70% *“ Construction
6% ¥ Other sectors
0% ¥ Electronics
40% ] ] ]
30% MT&HMW
20% ® Chemicals
10% "FMCG
0% ® (Glass (packaging)
® Paper

Source: FCEC survey




Mechanical recycled plastics reality

Transparent calculation methodology for recycling
Investments in collection & sorting systems
Harmonized regulations on waste collection and sorting specifications

Voluntary or mandatory recycle content for virgin plastic producers?

Mechanical recycling market development is changing

- Waste service providers become material suppliers: VEOLIA & SUEZ

- Virgin suppliers enter the market: BOREALIS & TOTAL

- Brandowner commits to 100% recyclable plastic packaging: UNILEVER
- Large brand owner acquires stake in recycler: IKEA

s




VANMARENSYSTEMS For additional information call: (§s'~ 31356782723 O
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l.. B BEEE ABOUT PRODUCTS RECYCLEDPALLETSYSTEM ECO-INNOVATION NEWS CONTACT

We want to help our customers
create high-end industrial products,

based on recycled plastics.

Eco-nomics About us Products

Itis our challenge to make economic We innovate to lower the operational

growth happen and protect the costs of our customers. Itis our Pallet Systems Materials

environment atthe same time. We want ambition to achieve the lowest Better In the era of soaring raw material
to show people how to look atthe ecological footprint possible forthe Lighter prices, we offer a cost-saving
environment from a business point of plastic recycling and re-using process. Cheaper alternative to virgin plastic

view. Van Maren Systems helps customers te



