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0. Project ovarview

Scope of the DDRS blueprint

Development of a blueprint for a Digital Deposit Return System for beverage
packaging put on market in Belgium

Fost Plus, Fevia and Comeos partnered with PwC to develop a blueprint for a Digital Deposit Return System for

PET botiles and aluminum and steel beverage cans put on the market in Belgium.

The proposed blueprint must:

ach is better than the classic
supported by fgures

.
.
.
.
.
.
.

The current blusprint provides for:

A gascription of the jointly identifiad digital toal
Identification of the different blocks of which it is composed
Haowe it will wwork [opaerational choices in tha fiald)

Haw the financial flows will run
Haovw the material flows will run

How the legal and specifically GOFR obstacles will be tackled
Which nesw parts in the logistic flow are needed
‘Which steps need to be taken fo make all this operational, ete.

A

The study is set up to preserve the system of the blue bag. So that already quite limits the
scope of thinking and shows the main thing that industry wants. It is not about the optimal
system, but about preserving the blue bag.

The study is set up in such a way that it should serve as a clear argument in favor of the
DDRS compared to RTR-DRS, supported by figures. It is of course their right to set up
studies like this but it strongly reduces the objectivity of it. But:
- Businesses have lobbied for policy based on this study with the suggestion that
they have studied the topic;
- Businesses are making a lot of claims about the QR-system. But if their research is
to prove a point at all cost instead of actually learning, then the statements will
likely lack enough substantiation

What is the DDRS?

Operations from a consumer perspective

Consumer

redeems deposit

when correctly disposing
their beverage packaging |

+  Consumer scans bin identifiers
+ Consumer scans product

+ Consumer disposas of product and
retrieves deposit through bank account
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Disposal at home

Disposal on-the-go*

Public blus b Smart bin

DDRS disposal options

e Home scanner. a home scanner seems to require an internet connection and a link with

a bank account, which are big problems linked to the digital divide.

How much would they cost and who would have to pay for them? (certainly cannot be
household themselves, would penalize the ones who do not have a smartphone / do not
know how to use them). What if a home scanner breaks? Do consumers need to justify
what happened to them?

e Mobile application: what will be done to support consumers in case of issues with the

App (problem connection, scan doesn’t work, app bug ...)? And how fast will problems
be solved?

e Disposal on-the-go: With disposal in generally open public bins, the quality of the

recyclate is likely to be low (public “blue” bins which do not seem to prevent the
discarding of non-PMD waste). Will this count as ‘separate’ collection?

e Public bins on-the-go vs blue bag: citizens need to pay for a blue bag (15 cents for 30

liter). How to make sure citizens will not use the public bins instead of the blue bags for
plastic bottles and cans consumed at home?

e through bank account". \What about consumers who do not have a bank account / do

not want to link it?
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What is the DDRS?
Key elements for the DDRS

Unique data carrier is printed on all PET, aluminum & steel
beverage packaging (BE)

Deposit is marked “activated” at PoS check-out

Interpretation:

The elements presented here are key for
the overall functioning of the DDRS.

If an element is missing, it unlikely that the
DDRS will function properly. For example, if
the deposit is activated before the Foint-of-
Sale, there is a possibility for redeeming a
deposit in store without purchasing the
product.

Smartphone app is used by Consumers to redeem deposit

The DDRS does provide a fundamental
alternative to accommodate consumers
without smartphones (i.e. home scanners,
Element IIl).

“Correct disposal” is “proven” by using disposal identifiers

- With respect to the activation of the deposit: will this be equally easy to activate for

small shops compared to big shops?

- What are the ‘disposal identifiers’to prove ‘correct disposal’ and how is privacy

ensured?

- What about resale of products, for example to festivals and small shops? So when

point of sale is different than expected?
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What is the DDRS?
Key elements for the DDRS

Substantial adaptation cost (est. between 1 to 11 million per producer).

Also interesting to note that the researchers asked for an amount within a specific
timeframe (see * at the bottom of the slide) and several producers were not able to
provide an estimate. Ask why that was. Both the huge range in adaptation costs & the

{est batwaen EUR 1 mio. 1o 11 mio. per producar)”
» Implementation fime: est. min. 1.5 years (+ & manth fransition period) 13 to 3
years (adjusting multiple produstion lines sequentaliy)

Selected data carrier; | * Devekpme iresd b prin unique codes on cans
551 DataMatrix ® Acditional impact on material cost and speed of production

Highlighted challenges Proposed solution

» Procucers reparl which individual units are linked tn a mulli pack.

« Retaiers report which multi pack is activated.

+ The back end system malches the activated codes.

Could requirg an extra prnf io dentify the packeging units pleced it & mult-
pack and thus raguine sdciions! devalooment.

.'5 E Is it feasible? YES, but...
nf . far production lines is and varies among producers

lack of being able to provide a cost estimate within a specific timeframe, seem to
indicate a lack of understanding of actual possibilities and costs to change production.
e The study doesn't really make the timeline very clear. It talks about 1.5-3 years
implementation time + 6 months transition cost, but also it talks about ‘development
required to print unique codes on cans’, additionally there is an additional impact on
material and cost and speed of production. What does this overall mean for the
timeline and the costs?
What about small producers? The slide already talks about a different ‘upload’ system
for small producers.
e Implementation time: 1.5 to 3 years (+ 6 months transition) = not achievable by 2025.
e Coke & Heineken fill at 120k cans per hour. There is no technique that matches this
speed. On average it is 90k per hour. When going slower, costs increase a lot.

Activation of multi-packs
{product aggregation)

SME producers without MES(  Besides automate data ransfer (AF1), Produsers can uplosd st of codes.
othar systems imanuaky}

Producers based outside

Belgium Fesponzibity resides with imparters to communicats product coses to DDRS

D B g * The estmats of produsers. Others e
e




Voor onze lijnen zijn de printtechnieken te laag. allemaal. .,

En tragere lijnen gaat de kost voor de can heel hard omhoog. Dat gaat niet

gebeuren.

16:25

Dat hebben ze op die pagina nog samengevat als een extra nadeel, zonder

financiéle kost erbij

Coke en heineken vullen af op 120.000 per uur. Dat is ook te snel voor alle
technieken.

Gemiddeld is 90.000 per uur afvullen.

16:25 W

16:26
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What is the DDRS?
Key elements for the DDRS

Is it feasible? YES, but...

+  Need for integration between check-out solutions and central DDRS organisation
= Eslimated cost or implementation, testing and redl-out is EUR 500°
{for 1 check-out solution)
o Implementation time: est. min. 2 years

marked “activaled”
at PoS check-oul

Highlighted challenges Proposed solution

= Producers report which individual units are linked to a
muslt-pack.

= Retailers report which multi-pack is activated.

# The back-end system matches the activated codes

Activation of multi-packs

Point-of-sale without check-out

Provision of "retail scanner” for activation of codes
system

* Tras watimation moes prosacked by sabent rusbier of nwders b

acdaptnbrs, gk T

mr

Needs min 2 years

Check-out solution = what corresponds to “1 check-out”. /s it one point of sale, how

does this materialize?
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Mobile app:

e Used to reclaim deposit by reading GS1 DataMatrix to extract product code
e |Initialization by providing basic user information
(name, address, bank account information)
e Authentication should use ‘Itsme’, but alternatives are foreseen (e.g.
manual)

Alternative for “digitally impaired”: Home scanner

e One scanner is registered per household (e.g. address,
primary user) (
o Initial registration & distribution through municipalities
o Citizen completes account information through DDRS
website (Itsme, ID-reader, manually)
o After information is completed, scanner can be used
e This solution is also applicable to:
o Grouped/ collective living & working environments (schools,
prison, offices, elderly homes, hospitals, etc.)
o Points-of-sales without check-out solution
e The cost per scanner (home & retail) is estimated at 27.50 €

2022
4

Identification par “ltsme” is quite advanced for users and most likely will lead to fail
(see here for frequent bugs).

With respect to convenience: how easy is it to register?

What about tourists? Do they all need to install an app? Can we also ask that much
from consumers in general?

System for ‘digitally’ impaired relies heavily on municipalities who might not want that
and still expect citizens to register on a website, this is irrealistic.

Who pays the cost per scanner? What if it is broken? It seems that a scanner should
then be something like a public service because consumers have the right to get their
money back. How to guarantee the service?

What about that scanner for points-of-sales without a check-out solution? What is
meant here? That they can activate the code in that way?

What about the digitally impaired when on-the-go?
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Disposal identifier (blue bag, public blue bins) - Options

1. DataMatrix (other machine readable data carrier)
a. Serial number to distinguish disposal options
b. Physical form: sticker
c. Est. cost: EUR0.01-0.15

1. Near field communication tags (NFC)*
a. Minimally NFC Type 2
b. Outdoor vs Indoor version to distinguish disposal options
c. Est. cost: EUR 0.25-2.50

“Please note: A second scan (of the bin/bag) proves the packaging is returned correctly. We include information
on NFC tags as it could avoid the need for a secondary scan. Moreover, NFC tags are more difficult to replicate
compared to a sticker. Despite these advantages, it is a developing technology and not all smartphones are
equipped to interact with NFC tags (yet).

So it looks like this slide is specifically about the identifiers on disposal units. Cost
range is quite big but that is understandable considering the range of ways to put them
on.

About the bins: how sensitive are QR-codes to being misread, especially considering
weather and tear in public spaces?

General remark about QR-codes: how big do they need to be? What possibilities with
respect to placement (on packaging) does that lead to?

Second scan still doesn’t “prove” the correct disposal (e.g. putting the packaging
outside of the bin after the double-scanning)

Worse, one could even imagine a user making a copy of the QR-code on the blue bag
or public bin and thus retrieving the money anywhere (unless there is geolocation,
which raises further privacy issues. Moreover, even geolocation is not accurate
enough to tell whether the packaging is thrown in the public bin or right next to it (e.qg.
if it is full).

What is the cost of the NFC? How can it be mentioned if not accounted between the
costs? How long would it take to be operational?
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How does a “Digital DRS” compare to a “Classic DRS”?

From an operational perspective

Characteristics | KP1

Caollection of beverage packaging at

home and out of home Mo, anly “out-cf-home” will be available.

Designed fo target on-the-go

3 No.
cansumgtion = 9

Overall cost for
Access - Geographical (as average 1.13 km 16.33km
distance between collection paints) (excl. At home) (14x imes cistance compared to DDRS)
Dependent on opening hours. Likelihood
Access - Time 24i7 only 50% accessible in comparison to
DDRS
Accessibility - Digitally impaired Solution provided through home scanners. Mo, but not required.

Accessibllity - Physically Impaired At home disposal. Mo

For each of the KPI, the DDRS proposal in its current format performs explicitly better than
[ ——— amzz
Puc

the identified traditional DRS system

What is the scenario used for DRS?

e This entire table is largely suggestive. Accessibility is framed in ways to suit the
digital solution.

e Row 1 (Collection at home and out of home) and 2 (designed to target on-the-go
consumption) are contradicting each other: how can it be ‘only out-of-home’ but not
designed to target on-the-go consumption. With collection in stores, there is not
really a matter of ‘being able to target on the go consumption’that really only is a
thing when the alternative is to put it only in the blue bag.
> Traditional DRS is in essence designed to a) reduce the presence of in-scope
packaging in litter AND b) increase return rates. Simply see the impact it has on
litter in many countries (factsheet RNB)

e Accessibility digitally impaired > home scanners are not a good enough solution

e Accessibility - physically impaired > it is false to assess that DRS cannot offer at
home collection (see how many delivery systems such as Picknick, AH now offer to
collect packaging with a deposit upon grocery deliveries).

17

Digital Deposit Return System Classic Deposit Return System
pact o thee fitler (cor
. Livee i L] &l neeyivg i
= Flexdbilty in the means of colection [at home & on the go)
» Buids on exiling suctess of b beg system
* Kinimal change for consumers in rekaton b e dsposal
# Optimal access and avalabitty of colection poimts to capture maxmum * Postive mpact on e litter {campared b o incentive|

ameunt of the identified Tractions * Postive mpact on e return and recycling rate {c ncentive}
* Implementation of unique code provides dala on iraceabdity and consumer » Limied change tor producers (requires one-Sme changs in label)

dipesal habil
* Creales addiional communicakon channels towands consumens in relalion

1 fiter app)

» Adaplable spsiem lo acoess other fractions
» Minimal risk of fraud (no cash returns. no import)

& End of blue bag cobection for idertified fractions
= End of door-to-door coliection for identified fracions

Shi i waste: portation from MaCommunains 1o privaee wasie operalons,
s Sigreficant change for producers in sehp pnass (serialsation) s b o el bty

» Dighally impaired require addionsl solSon (s fessibik) for rekmbursament potentialy knwering the negotiation power i reduce cast far colecion & Fansporaton

* Signficant change in 'waste management far households and privatn consumars
* Signficant cost for consLmers 1o mhum endd fracson
w Corlrant in acoess and svalabilly 1o Daiits ko sl fo
o the Go and beyond apening hours of collection points with RYMs
= Impact of inplementing & depost aysbee for retalers (machine for rebuming waste

on the go

. ot Iroem local suorilies
« Risk of raud (hpcatio of codes, hacking of the syster)
® Risk that the redeemer does not dispose the fraction in the appropriate

coflact 3
Zii infrastructure)
# Risk of fraud (import. multiole reimbursements for same urit [ibcf, cash reimbursement)
« Impact of adaptaticn o labels {especaly cans) =

See suggestion updated cost comparison at the end of the document
- This table too is beyond suggestive and not at all trying to list pro’s and cons in a
fair way.
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Conpaniaon of averags yearly cost on the bagls of 100% collection rata (ilustrativa)

Inveatmant cost | Operatianal cast Litter cost Total cost 1 ":‘L“nmg““ Recycling ravenus  Total Income
DDRE | 11, B4 B4ROT & -BZ 455 416 EF € annE 54,304 565,69 0 0oaE 51,108 FFEIIC 51,109,278.33 ¢

DRS | -15,453,450.00 € ~110,673,413.22 € 0.L0€ ~126,350,863.22 € L€ 51,108 27833 € $1,100,270.33 €

wul?:-nl‘lﬁa; | EXE e 32.055,297.53 € noat e oone

Overall DORS creates more case and comfort for the consumer at a lower cost while achieving the same performance

A scenano whers we collected 100% of all beverage packaging put on market for the simulated period is unrealistic in practice. However, it does
provides useful information in terms of cost effectiveness. When we compare each category of cost and income using the average per year
{caloulated based on the simulated period) betwaen DDORS & DRS, we ohserva an overall lower costs at the side of DDRS for the same
performance (namely collaction succass).

Although DDRS requires additional IT infrastruciure and significantly more collecton paints, the investment cost is fower. However, we do nead
1o mention that DDRS will require p pecili 1o their p lines, as they will be reguired Lo print unique codes on all
beverage packaging. This cost is not mcluded in the 3|mulat on.

DORS Is also more efficlent In terms of operatlonal costs, mainly a5 & result of the blue bag collection. Under a DRS, the operatanal burden
lies with the retailers. We do need to mention that the current madel does not include adaptation cost {fraining, efc.) at the side of the retailer.
Figses 5o the financis! layer for simuisbons basad on more realstic collschon rates for sach of the frechons.

There is absolutely no justification or detail for the costs presented.

- Investment cost. what are the costs of developing the technology of a digital system,
investment in backend system, amortization of the many (outdoor) collection points...
- Operational costs: Again, doesn’t include adaptation costs.

- Littering costs & unredeemed deposit revenues: ofc those are the same given a given
collection rate assumed. However, in reality the ability to achieve a certain return rate is
linked to convenience and accessibility for consumers, which this study makes doubtful.
- Recycling revenue: what about the difference in quality of the recyclate when keeping the
packaging in the same stream (risk of contamination)?

- Note: Producer-specific adaptations costs are not included which flaws the results
completely. What are those costs?



https://recyclingnetwerk.org/2022/10/18/factsheet-het-effect-van-statiegeld-op-zwerfafval/

- Adaptation cost (training) not included: which would potentially be way higher in DDRS
(training for systematic check-out vs simple punctual assistance) What are those costs?
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How does a ‘D-DRS’ compare to a ‘Classical DRS?’

ooss e
PET Aluminium PET Aluminium
Impam on OPEIB“DI'\8| oost 136.79 €

1,000 46 €

Impact on recycling revenus

Direct impact on operatienal

vt colectd 34447 € BA5€ -380.93 € -600.54 € 46243 €
Impact on operational cost of collecting + 1 ton for each fraction T33.B4 € | | -1,60B.82 € |
Impact on litter cost 45 1€ +3,384.10€ +3,368.35 €
Impact on G ALk e Lo 16.012.45 740
e 12.660.31 € -16.01345€ 764561 € -16,013.45€ 764061 €
Total impact on financial 2 o
results per ton collactad 9,794.67 € -12,637.80 € 464218 € -10,050.74 € 4307621 € 472368 €
Total Impact on financial result + 1 ton for each fraction l 27 07465 € ] | ] -27,849 63 € |

DDRS is more cost effective compared to DRS in the short and long term running of the system

As there is currently no accurate basls to identify the collection rates of a DDRS or DRS, we have added a sensitivity analysls to show how the
total cost evolves with higher collection rates (see Financial Layer). From this ovenview, we can conclude that the operational cost related to
collecting ore mare ton for each fraction |s twe times higher for the DRS compared to DORS, while revenues from recycling & unredeemed
deposits increase and litter costs decrease at an equal rate between DORS & DRS. This means that improving the performance of DRS will be
mare costly compared o DDRS.

[) Technical layer (24-40)

e Recycling revenue: how to explain that the increase of recycling revenue is higher in
DRS only for steel? (quality of the recyclate would be higher also with PET and
aluminium given lower contamination compared to the Blue bag or public bins).

e Same as previous slide: the impact on litter and unredeemed deposit is largely based
on system performance. Assuming specific return rate therefore makes little sense.

e See questions slide before.

e We would like to have all information that should support these calculations

25 [ ADDRS Collection option - overview e Price of 'Smarts bins'is clearly underestimated. The Resources Future impact study for
Wales spoke of an average of £4500 per bin (not including development, depreciation
el and annual maintenance costs)
Disposal at home Disposal on-the-go .
D4 b <Lt FUDIE ik bR > P 47 of the study "Costs for this smart E-bin are £4,500 per unit, with operational
Bin identifier (Datamatix, "
renmioqy o R R VS N — costs of about £675 per year (15% of capex). Installation costs have been
s SR Connection 1o intermet sticker) . . . "
L - g ‘ estimated at £1,350, and have a lifetime of between 5 and 10 years.
'L‘:.f:.',‘.?i.“:.!u DDRS appctintHome i el s e The NFC option is not included in the costs and simulation! Even though it would be
{relmbursement) A ancdcation Public blue bin H H H . H
0l',“""'lio«ssmmmn [ nisuimuun:;'pummluebag (Gee later) (See later) - Very expenSIve, WhICh .dIStortS the reSUItS by UndereStlmatlng them
. = e Home scanner option is only available for disposal at home, which means that
iy Asiis Threugh 1G] municipalities Thiough 1G/ municipaliies
management . . .
Finance - 001 -0.15 per scker consumers without a smartphone are excluded from all redemption outside of home.
i - i 1,200 - 4,500** par smart bin 265 - 1,200 per bin
Investment (EUR) [Alt. per NFC: 0.25 - 2.50%]
“Fuai] O EOMgEnAN Cos (oreseali AL, not mad by avlAse "ot readiy avadabi i the markel |potential srdarssination) Smart bin
;;';?—.:;1:::-:ljleumsi—.umuw Cptior: not induded in simulsion e
26 [ ADDRS Collection option - Blue bag e Limited behavior change: is it what we want (e.g. staying in a society of single-use)?

e Disadvantage forgotten: heavy reliance on technology still (quid home-scanners and
digital impairment)
e Risk of fraud
e Advantages are very subjective:
o First point is no comparison to return to retail, just says that they have two options
o Proven performance of blue bag says nothing as it is exactly the lack of
performance on litter which makes DRS necessary



https://www.brysonrecycling.org/downloads/DDRS_Impact_Assessment.pdf

Comments

* Blue bag is the cornerstone for collection
under DORS

+ Creates the option to redeem the deposit
from the comfort of your home, using a
smartphone or home scanner

+ A bin identifier (sticker) is provided through
blue bag sales to enable use for DDORS

Example

Targets
Advantages

Disadvantages

Blue bag

Disposal at home & in semi-closed environments

= Convenlence for all “consumers! buyers" (Imespective of
smariphone possession)

Proven performance of the blue bag system

Can be expanded to other recyclable fractions

Limited behavicural change

No adjustiment of logistics (waste streams)

100% accessible for all categories (24/7)

=« Exira effort of scanning

M-

o ‘can be expanded to other recyclable’ fractions says again nothing about the
desirability of the system

o ‘limited behavioural change’is not true in comparison to return to retail, which is
something people already know and do, while scanning packaging isn’t

o 100% accessible’is contestable

27 | A DDRS collection options - Public blue bin Many disadvantages omitted (and advantages listed are hyper subjective)
- e Risk of attracting other waste
B o * Risks of vandalism
+ DDRS blue bins are deployed in the public Targuts Consiimption diilokhoma ° RlSk Of fraud
domain in collaboration with local . . . . . . . .
authorities Ad ® Conveniencefor thedighall-enabied consumar buyer The risk of contamination makes it largely irrelevant and would require large investment in
Ll an be expant 0 other recyciable fractons . . . . . . .
* A bin idenifier (sticker) is placed on each B Do aocsedl b o o ok cwmoniés G4 post-consumer sorting. Besides this type of bins is, until further proven, not suitable to
DOk bie binio endble;nsetor, DORS . Visibility of the sys‘er?‘! in the public space (channel for q ua“fy for Se|ective Co”ection
» Creates access and comfort for the 'I'E"a”;*l?ﬁ”%:fr- C“":‘J i fondinfhaniii :
co.nsumer to redeem their erf)sit on-the-go * s::mmg & creabon of homagensous flows in the pulilic
i ‘”t: 5_"“"}"’”"':;:"""::;:% ., il e et g What if local authorities don’t cooperate? Who is responsible for things going wrong or for
+ During the implementation ue s Low CAPEX 7 i ]
bin; paliic e Wik e ecyipped wif B0 - e — extra litter because of these public bins?
identifier addiional bins) L
+ Patential contamination of waste streams
A. DDRS collection options - Public blue bin: market research
Traflux - Pillar Trafiux - Mini Moloc & fpm:'."s";l; . B::m’:: 3
Investment cost €1100 - €1200 €A00 - €800 €265 - €447 €793
Placement cost €150 - €250 €150 - €250 ! {
&mﬁm €50- €70 €50 - €70 i !
Estimated lifespan 30 - 40 years 20 - 30 years 20 years 20 years
Volume (L} 50 - 2000 200 - 300L 65 - T0L 1000
Carrmat: Dzmting nf e kite o bn acjuted 1ot SOV bacrion:
gf:"w‘:'ml it oo simialabion, we s aluded' & cos! par et Blue bin of TECLOGE N;
29 [ Smart bins e When is it ready to be implemented?
-3

e “Access control could be enabled”, specification?




L. Technical layer
A. DDRS collection options - Smart bin

Comments

+ Smari bins are deployed in tha puhl)c domain in
lion with local

to public blue bins to tackle 'hotspots' (areaswlth
more concenirated volumes to collect)

= A bin identifier (sticker) is placed on each smart
bin to enable use for DDRS

= Access control could be enabled, but will need to
be investigated with suppliers

= Creates access and comfort for the consumer to
redeem their deposit on-the-go using the

Targets
Advantages .

Consumption out-of-home

Convenlence for the digitally-enabled “consumer’ buyer
Can be expanded to other recyclable fractions

100% accessible for all digitally-enabled categories (24/7)
Low threshold for disposal (# of bins)

s Visibdlity of the system in the public space (channel for

markefing cfr. Click)

« Enabling the creation of hemogeneous flows in the public

smariphone application space i i )
= Smar bins are incleded because of their *  Perfecily fits with the growing on-the-go consumption markeat
= high capec ity Ehe * Opening of the bins can be adjusted to the DORS fractions
space in the public domain, This reduces the Disadvantages e« Requires lon from local auth ipl t of

operational cost for emptying or limits the need to
place multiple bins in the same area.

L. Technical layer
A. DDRS collection options - Smart bin: Market

addilional bins)
Patential contamination of waste streams
More expensive compared to public blue bin

research

P e T e T s

=) o~
]
. e l‘
it et 1300 4500 TR 450 £13000 TRy ——— Posjuct bicamt
Ve L] 1800 o 70 1L o 2 TR p—— sl Psjict Licsal
[ETep—— E————) A r—— St por spphy 230 Bl plingdn o sudie 1B Pt e
Comprasaur e s Vi g and plastic] Ha Hu
Ascwsa Central o as o as e
Disglay aption o e (bt ke Ve as s
Intervet conemotion Coludor conceclion WIFIhus,  Geluarcornecion. GRRA. Mo Coluar cornecion. o
Geodaoallsation s TES o ez o
Ot o realieg ke Lo i wevkoi ¢ g ayein i 3 Ip— st
e — 1 e e e, 2 A —— -
Bracars, Lrban senzare, Smeman oives damags | phats, meal ard ihel. s ckctrang devices ssmpany]
bisria smal call, izt respenger ard mamenznee cosie) and munitizakies
remin)

e Why are the yearly maintenance cost and lifespan not estimated? This is key for such
innovation

Risk of contamination remains very high with all those models

Risk of attracting other types of waste

Risk of contamination, destruction of the smart is very high

Reliance on municipalities is a big risk factor

31
-3

Implementation strategy
I. Technical layer

A. DDRS collection options - Implementation strategy (1/3)

Optimization to determine the number of collection points

The model uses an optimization technique lo find the oplimal points
bety t cost, op cost in function of the
expected volumes to be collected. To illustrate, the model choses a
smart bin, because it s more efficient over time to invest in an extra
bin, compared to placing a public blue bin with a higher collection
fraguency.

In the first version of the DORS blueprint repart, we conducted the
optimization with a constraint to ensure the same access for
consumers (only geographic) using a minimum number of callection
points based on kilometres of street per emvironment type.

Based on the feedback, we have reworked the model to reflect
seenario in which the collection points cut-of-hame are aligned with
the estimated number af public bins currently available in
municipalities.

Digital Deposit Return System (Sc.2)

Public blue = Smartbin-  Smart bin -

Smart bin -

bin (simple) | Small Big Big compr.
R'n"‘::;‘f" Trafio: - Pillar | Big Blly Big Bely Big Bally
Imestment  75000€ | 120000€  300000€  4.50000€
C{Tm;’ 100L 1801 s570L s5T0L
:I":':;::. 138,267 120 B 10 ‘

The study mainly counts on Public blue bin (simple), without means of ensuring that
consumers can only deposit the deposit packaging in the bin, this strategy is simply a
adapted version of The Click, which the lack of success is already clearly seen.

> Simply placing new bins of different color won’t be a solution (even with +135 000 of

them). The bins will remain highly polluted. See for instance multi-bins system in train

stations which are still highly contaminated.
The implementation strategy is irrealistic for many points:

e The costs (investment + placement) of 750€ for the Public blue bin (model
Traflux Pillar) doesn’t correspond to the market research of this model (which
was estimated at 1250 to 1450€ investment + placement). Seems that the
reference cost used is the one of the Mini Moloc model).

e Extreme reliance on municipalities

e Very complex system for consumers who - especially on the go - will not follow the
rules of disposal, linking to a very large risk of contamination

e Period of deployment is extremely long and does not include

e The final scenario still seems to be based on mostly (slides 31) still need to be mainly




-~ Public blue bins
Public bins

Assumptions

We aim to complete the transition from public bins to DDRS
collection paints in § years (20XX to 20XX+5), Within a
municipality, there will be ne mixed use of public bins and
waste bins deployed for DDRS. This means that before the
transition consumers will be able to use the narmal public bin o
dispose of their b p ing (and red ing their
deposit). After the transition, consumears will only be able to
redeem their deposit by disposal their b ag ing in
the public blue bins. As mentioned before, the public bin does
remain available for other waste streams.

Thereisa i switch icipalities, as
there is a dominant focus of transition In the first years (i.e.,
A0% — 30% — 15% — 10% — 5%). The percenlages reflect
the portion of ing we esti to be

on the go.

50,000
18,000
130000
120,000

18,000
ne a0

60,000
BuC00
000
B0
50,000
0000
000
20000
10,000

Public bins: possible solution for public blue bin
transition

* A substantial amount of new public blue bins are foreseen in
the model.

« Toallow for a quick deployment of the DDRS, we propose to
leverage existing infrastruciure of public bins.,
a  Slickers are placed on public bins o allow use for DDRS
@ #+/-135.000 public bins in BE

= Public bins are nol physically removed from the public space.
They siill serve for collection of other waste streams. The
transition only reflects the use of public bins to redeem
deposils in the context of DORS.

Transition from public bins to DORS collection points

M4 A 2ee AP Mes s 200 201 da2

——Numhar ofpublic b = Numhar 0f DORS cliaclion points

based on non-smart simple public bins, which is by no mean a solution which is most
likely gonna link to fraud, discarding of wrong packaging (and thus contamination), full
bins leading to the area attracting more litter... An alternative scenario with more
smart bins also seems like a very highly costly scenario.

The model makes no changes in level of contamination, while a smart bin (if it only
opens after scanning) obviously has a higher level of cleanliness




M| e e This study reveals that there are still many elements of the design to be determined. The
- potential need for new waste operations (public blue bin, smart bin) is very ironic: this
35 doesn’t seem to be a problem in those scenarios, while similar waste operations for a RTR
............. model are heavily criticized.
e |s the packaging collected in the ‘public blue bins’ considered separately collected
.. . based on the selective collection criteria of the EU? Potential contamination of
o ———— hazardous material (article 2 of the implementing decision)
‘ (3 Product fiow
- Secondary Raw material
Comments
Collection options
+ Parinerships will be needed for
l’:;zfr';“"‘a”"" of all collection Blue bag Public blue bin Smart bin t;":::r:';q
. Reimbursemen[.{-hsmf.nlingfee"} Exls‘lir!gwams Yas, public bin
foeseen o oca abortes,in | loveragetor | sywem | TP TR |em—
line with Fost plus system DDRS?
+ Public blue kins are strongly = o
linked to obligations in the context 2::;:“!““ F°2:J‘:L‘fﬂ::$‘;“9 TBD TBD Public authorities
of SUP Directive (EPR litter) and
should be investigated further
Separate
cdlaldllgaf;rnulg Ne Yes Yes Mo
DDRS flow?
36 | Expected collection rates “Please note: In this report, collection rates are calculated against the declared volumes of
-3 DDRS deploys several colston aptions o allow consumers o redeem their o put on market beverage packaging.” it is essential to look critically at those figures and to
7 depesil. For consumption at home DDRS utilizes the current blue bag system. Iook at the amount Wthh |S found |n Iltter Curl’enﬂy

{1) In terms of collection rales for the blue bag, DDRS is expecled la:

Minimally retain current 3 disp y by
{current collection rates)
I tivize the (more use of the blue bag (40% of what is

currently not collected)
{2) To caplure those valumes which ara currenlly not collected thraugh the
blue bag, DDRS deploys various types of public blue bins (see
implamentation strategy).
{3) What is not collected through the blue bag or through public blue bins is
expected to be littered. In practice, the volume littered will be lower as it does
not account for the velumes that are disposed, for example, outslde of
Belgium (holiday), at home in the general waste bin, etc. After implementation
of DORS, itis also possible consumers dispose of their beverage packaging,
but chose to not redeem the paid deposit. However, there is no accurate
basis lo determine or simulate these “lost” valumes.
Pleasa note: In this report, collection rates are calculated against the dedlared
volumes of put on market beverage packaging.

Declared beverage packaging
Blue bag collection |

DDRS i e

(1) Blue bag collection ]

(2) Public blue bin collection

(3) Mot sollecled, expected litlered

“selective collection” in the public blue bin scenario.
e What are the current collection rates? Key to know them to compare the impact of

changes.



http://ropa.eu/legal-content/EN/TXT/?uri=CELEX%3A32021D1752
http://ropa.eu/legal-content/EN/TXT/?uri=CELEX%3A32021D1752

For the DDRS, we include aim to achieve the collection rates
presented on the right.

Input: Overall collection success rate

As a starting point, we have i the rates icated in PET Steel Alu
the RfF documents. 2023 88.00% 95.00% 95.00%
The endpoint is ined in fo the ion rates T

of the DRS in Germany. The German DRS is considered as the | e
mast performant in the EU. In the context of DDRS, we aim to 2032 | o7.00% 98.00% 99.00%

achieve lhe highest rales possible.
We progress linearly from the start to end in terms of performance.
Please note: In reality. collection rates are measured to indicate the
performance of the system year by year. In the DDRS model,
collection rates are an input variable lo estimate the related costs.
This means that the volumes presented on the right will change
according to the collection rate.

We Fave included a sersithily aralysis (Financial layer) lo Wustrate the impact of
incremental changes fo colection rmles on volrmes colfecfed amd cosl,

Output: Tonnage collected (not collected) rounded

PET Steel Alu
2023 | 45540(5.642) | 7.566(398) | 20.924 (1.101)
2032 | 49.742(1538) | 7,884 (80) 21,805 (220)
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C. DDRS Material flow - Allocation of scoped beverage packaging across DDRS

collection options by year

Key Observations - B.31b0

Output based on collection success

= The majarity of beverage packaging units will be
callected through the blue bag system. Over fime we
observe a slight increase in the number of units. 40060

+  The fraction collected through public infrastructure
increases over time, as the littered fraction decreases.

* The b ag) units collected through the
normal public waste bins decreases according to the
implementaticn of the public blue bins. 2006n

: 0 astmata tha number af
urits 5ased an fhe declamd waght o the idartiad fracticns:
#  PET {farus cn <3Lfor convmrsian)s 15.8 gr 10060
= Aumnium: 12590
Steel: 26.2 gr

Flosea gos tha next page far sn ovandsw of in weight for esch frection.

2033

= Blue bag = Public (blue) b s Litterad

8.31bn

#Blue Bag e Public blue bing e Public bins e Litlered fraction

63fbn  831bn  £31bn  §31bn  £31bn  631bn  $31bn

63100

Aluminium Steel

No comment at this stage
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Iltems to be further determined

Clearly impossible to determine all of this within the span of one year. Besides those:
e Risk of fraud / failed redeeming

Consumer participation levels

DDRS blue bins = can the material count as separately collected

Potential for reuse

Risk of contamination and attraction of other types of waste




Blue bag »  Placement of the bin identifier: an the bag. on the roll, separale, et
»  Impact on costa & revenue for blue bag system from DORS performance

Public bins « Costof additional sorting activities {pre- & post-sorting)

®  Impact on costs fo be borme under the obligations of the SUP Directive! litter legislation
DDRS blue bin . of local e b allow of addi i
& smart bin *  Allernative in case there is no willing of ipalilies to in the context of DORS
»  Impact of separate “collection routes” o ensure segregation of waste streams
» Inclusion of other recyclable frections beyond those selected for DORS
= Impact on costs 1o be bome uncer the obligations of the SUP Directive! litter legislation
Bin identifiers *  Proposed use of data matrix to ensure c - However, bin identifiers allow for more flaxible choices of data carier.

: Polential benefit of using QR-code as bin |t|;-a|.|l"u.| I.mk can guide consurmer to DORS landing page in case they are new (o the:
system! have nol installed the app
»  Using a ¢ata mairk, decision o be taken to which exient bin 10s vary.
o Replacement of ail codes within specified timeframe
+ Codes to distnguish disposal at home vs disposal on the go
o Codes to distinguish al colection options. by municipality (by using prefix numbers per municipality/ collaction option)

II) Technology layer (41- 55)
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I1. Technology layer
A. Criteria for DDRS technology - Principles

The DDRS solution should follow these principles:

+ Smartphone App should be user friendly

+ Smartphone App needs to initiate a refund with as little clicks (process steps) as possible
* Smartphone App should be responsive at all times

» Arefund can only be initiated from a verified location

Backend infrastructure needs to handle very large amount of requests (1000 per second)
Solution needs to be architected for change and growth

Solution needs to be built in such a way that it is GDPR compliant

Solution should be highly available at all times

Product vending transactions should be real time

e “Alternative in case there is no willingness of municipalities to collaborate in the
context of DDRS’: this is a determining element which risks to make the whole
D-DRS proposition fall short. In the Netherlands, municipalities clearly closed the door
to having collection points set up on public spaces. VVSG already indicated during the
hearings in the Flemish Parliament (Oct 2022) that it cannot be that the public space is
used for collection.

e Refund with as little clicks (process steps) as possible: Nothing is said about a
minimum amount of scanned packaging to get back money on a bank account. It is
very important to know whether a consumer can reclaim his/her deposit after each
package scanned, or whether there is a minimum amount (this would be problematic
for tourists, or people on very low incomes for whom every euro counts).

e Should be responsive at all times: what about absence of data/wi-fi?

What about this ‘verified location’ stuff?

environmental and economic cost of such a backend mfrastructure”
GDPR compliant. how? And is that in itself enough?

Also: each smartphone (also with poor camera’s) should be able to scan the QR-code
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Critaria - Smartphone application Critaria - Solution architecturs
= Application is linked 10 & specilic user = Belution must be able 10 handle at the minimum 1000 requests per second
= Authentication based on tame = All events pertaining to products must make use of REST AP calls
» Be able to scan Datahatrix 20 codes = All events must contain only the minimal amount of data
+ |ise geolocation to determine the home address of the + The entry point needs to be a web appécation firewall with application gateway capabilities, so
cansumer that traffic can immediatety be routed to the correct micro service (web application or APT's)
— Allow scanning of a product for redemption within a + An API manager is used fo enforce additional security and scalabity
radivs of 50m around the home address” + A Load balancer is required for the APT's lo be ablke lo scale horizontally and verlically
— If no geolocation is available, require to scan a bin + The API's for producers, retailers and consumars must be hosted on segregated systems to
code (data matrix) Tollewed by the product codes 1o gquaraniee they can only access the data hey are entilled 1o access
reclalm » Al data pertaining to users, producers of retallers must be hosted In & dedicated databese
= Have some basic information about the previous = Al even data must be hosted in a database system thal is capable of handling at least 1000
activities (amount scanned. products consumed, .| requests per secand
+ Display result of a scan (accapted, wrong location, + The event database needs to be repicated in another region for disaster recovery reasons
product does not exist, product nat activetad yei, + A Payment Initiator micro esrvice that compiles a list of bank statements and runs scheduled
product already redeemed) once per day. It cannot have a user frontend. |t cannot be accessible from the public intermet
“Tris imelis the cansumer wil nok haws b sean iha bin ienifar on e Hus + A Janitor micro service that handles the data governance and enforces GDPR rules. It cannot
bag for dsposal 2t home.  gealocnon is alowed, e system wil ssume the have a user frontend. 1L canaol be accessible from the publiic internet

CENBLNA I8 SO I DR [Rckigig oty

e Geolocalisation = still need to assume consumer acceptance (providing home address
is far from being something everyone wants to do). Plus, geolocalisation 50m from the
home address doesn’t imply correct disposal (e.g. someone deactivating the code of
his/her bottle to avoid the burden of having to redeem outside of home but then
discarding the packaging on-the-go.

” = consumer acceptance?
Solution architecture is extremely complex and potentially energy intensive.
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B Weighing of the Click

No specific comment. But the fact that it is a clear conflict of interest highlights how
‘pro-DDRS’ the study inherently is.




In function of the weighing exercise, we have engaged with the developers of the Click {(Unbox). We have asked them to

review the defined criteria and to provide their input.
In summary, the Unbox platform is able to provide the functicnalities

ded for the DDRS:

Defined principles for DDRS are aligned with the Unbox standards
+  Unbox will be able to scale (handling of requests) as required

+ Al requirements for the DDRS application and solution architecture are possible with Unbox

Technology layer - Listing of eriteria for the DDRE Technology layer
v

ting of criseria for the DDRS

Techmalogy laver - Listing of eritoria for the DORS

Crtir - framtymore 5

Also, what does ‘Possible with Unbox’ means? Can it be operational to be tested in 2023
and ready in 20257
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Central system hastad in a publc
cloud holding &t the intalligence
and managing ail components (ie.
B, SCaNners, smart bins).

Simple inlerlace where producars
can uplead their unique codes info
the Digital Depasit Return System
(DDRS).

Data spread across different
databases o ensure GOPR

compliance (e.g. codes DB, event
DB, citizan, refailer and producer
DEs)
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C Architectural design - components

Main Elements

Retail

Codes are actvaled al PoS during checkoul so thal the depasil can be reclaimed (adapled lo cashier
sysbam o via eeparale retail ecanner for DORS).

Chtlzen

Use of a smariphone app to reclaim deposit. Initisticn includes providing some basic mfermation (e.g.
address and bank detais} and authentication using lkshe.

Public Yenue! public blue bins
Disposal a public blue Bins s done wsing the DORS apy by scanning the bin uniguee dantfier ogether with
the boltle can unigue identifier.

roy|

4

Secondary Elements

= Datab i , Retallers, C Events|
*  APls: Producers, Retailers, Consumers.
= ItsMe, Banking apps, PowerBl, ele.

= Application Gateway

- APl Manager

= Load Balancer

= Administrator Application

+  App Frontend

+  AppBackend

= Paymeant initiator

= Janitor

= Radis Cache

= Archive

+ Koy Vault

Retail: quid cost of training?

What if the scan is not okay: a)product cannot be sold? b) No deposit paid by consumer?
Citizen: quid people without bank account? How to set it up on home scanners (also if
changes needed later in time) / what if authentication fails?
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C Architectural design - Security system

e “The central system should be set up at a well-known cloud provider that has already
proven to be able fo offer sufficient protection.” > does that even exist?




The system is conceptually designed to minimise risks:

»  Only a minimum of information is transmitted between the various components. This is often no more than a serial
number and a scanner 10.

»  The endpoints are as 'dumb’ as possible, while all the intelligence is managed centrally.

= The central system should be set up at a well-known cloud provider that has already proven to be able to offer sufficient
protection.

* Various security layers are used to counter attacks (Firewall, Web application firawall, AP| Manager).

= The system is modular so that the failure of one component cannot lead to a catastrophic break down.

= Different databases are used to be able fo separate the information both logically and physically.

+ The components responsible for the financial transactions are not accessible via a network. They are stand-alone and
can only be manipulated by a Cloud Administrator.

= Serverless components are used, which are all kept up to date by the cloud provider.

Please note: The information uploaded to the system is not freely accessible by the parties involved (producers, retailers).
Specifically, producers and retailers will not be able to access the data of others.

e Information uploaded: but will producers and retailers be able to access the information
of consumers?
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D Design principles - Product registration process

Unique Product Coding

Every producer will need to print ureque codes on the bottles or cans. No decision has been made on the entty that will manage these codes. Thia actvity can be
i inthe DDRS isation or cut d (practical or cost considerations).

Producers of botfles and cans will need {o register their producis in the DORS. They can do this either by ing them i ia an il ion {AP; 1a) or
manually info DORS using the website (1h).

1b) Producer uploads new Process description
products 1o DDRS website

A, Producer uploads a et of products into DORS". Thie
ran Be dane manualy using the wobsie ar

1a) Producer uploads. -

e products to sutomatically using an intagration

mickleware

]

DDRS regizlens those products in the syebern and marks
them as *Praducad’. This maans that at this mament

2) New products are entered in the databage

; o
J 1 & 21 Ihey can be boughl. Their location is presumed to be in
A 1 1 ||| Produced beverage §: a ratail stars.
Everts DB H H packaging | groups g . i '
] ' s HH Minimaty o T
K : ) iz oollle or can, Ihe meaniog behicd foss number v sutjed

distzsneion or inchasty stanchars, Ak b curenlly o e fir fomaces

Quid cost small producers? (See Annex later)
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D Design principles - Product registration process: unique codes

Square
4 GS1 DataMatrix (preferred data carrier®) A G L T
i o ) o Al | Data definition Format (A1 & deta)*
[0TEI L e TR0 Gs1 DstaM.amx isa mElr.lx (2D or two-dimensional) o | ot N
(17100503 barcode which may be printed as a square or |
{;‘0}“‘,";“53‘53“3 rectangular symbol made up of individual dots or | 18 | Bsicharlatnumber | Mpek. 20
, snuares. This representation is an ordered arid of dark 11| Production date (YYMMOD) N2+Ng
BN ; and light dots bordered by a finder patiern. 15 | Bast befors date (YYMMDD) N2+
17 | Expiration date (Y¥MMDD) M2+NE
21 | Serial number MZ+X..20

Considerations for DDRS

+  Salution must follow GS1 standards .
Format Maaning

+  Data structure: GS1 Serialized Global Trade ltem Number (sGTIN)

+  Replaces current barcode (1) | Numeric digit
+  Producers to specify and verify limits {e.g. cans) x Alphanumeric characters
N2 Fixes length of twn numeric digits
X...20 Wariable length with a masimuem of 20 alphanumesis char.
“#\ data carier is a cfdataina farm, used Io eratie L
aulametc readivg of e Elerent Slrigs. Adapted from £351 Datatalrs Guidaines
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D Design principles - Product vending process

What about fraud risk (not mentioned in the slide): Employee of supermarket using the
home scanner to activate and deactivate many codes?




Product Activation and Fraud Prevention

Onca botles cans are at PoS, they ame ready to be purchased (Le. to bo activated). At time of purchase, a consumer has paid a deposit for thair beverage
packaging, so # is imporiant that they ane flapged as such. Once the batiles or cans are scanned by tha retail scanner, they are marked as “Sokd”. This means that
they are ready for returm! refund,

This now leaves & door ogen for fraud: the frauder might buy botllesicars and scan them all using the home scanner, tigpering the refund process. But, instesd of
actually throwing them in the comest bin, he might iy to retum the products to get refunded the full price (ncluding deposit) as well as the individual deposits
reclaimed via the scannar. A failsafe wil need to be designed to block this

“Cload v ': Process description

. H A The cashier scans fae products using the autharized
i 'I retal scannar.
H . B that wap
i1 e i“!i i : i purchased i DDRS
3 canned | s Code H H C. DDRS marks the individual boties and cans as “Sold”

) code i Ragped 4% VokT .
Fraud prevention

The ralail scannee could a6o be used 1o acan reiumad
products. I the depesits of the products would sready have
reciamed, the slore could refuse jo (ke ham Dack,
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D Design principles - Scanner initialization process

There will be 2 types of scanners
*  Retail scanners wil scan bollles and cans to activate the code in DORS upon purchase. This includes relailers, shaps and e-commerce.
* Homa scannars will scan bottles and cans io frigger deposit refuncs and to scan retumed products (deactivation)

T make sure scanners are proparly activated. an official instance will taka care of it. This can be done by & gavernmant officiad, or the DDRS organisation, The
reason for using municipal administrative functions (8.0, handling citizens moving housa) is that it would leverage sxisting infrastructure known by the consumar.
From that perspective, it could signal trust and ba mone

Gt o K Process descrlption
ﬁ A The gaver new scanner and regi in the DORS
systam using the DORS Websie. The scanner s atiributed 1o an address
and piimary iser,

B. Tha DORS activales tha scannes in ha systam. Calis coming from this
scannes wil a5 of now be accepled.

pr— Ty
- wnmnmwmmmm Ht

' €. The citizen or retaier wil complete ther account in the DDRS by adding all

2 Scanver s acdedn | missing Authentication can b ished Lsing HsMe. or an
H D card reader. This can be dane vis the DORS wehists or App. Once all

informaion i fled in, Te DORS system can inielze refurds.

Tt o e e )

completes onboarde) process ! H

me—— H | This process i walid for sdditional ideniicason lachnoiogies, Tke an NFC foken
[ H (Near Field Communication).

“Official instance will take care of it. This can be done by a government official, or the
DDRS organisation” > using ‘municipal administration’ puts a very large pressure on public
authorities and there takes part of the burden away from the industry.

“Citizens or retailers will complete their account” > not suitable for digitally impaired (even if
home-scanner).
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D Design - principles Process disposal at home

Post-purchase, post-consumption - At home

Mow that bottes and cans have been bought and have been consurmed, they can be returned. At home, products need to be scanned via the amartphone app or
hame scanner and deposited Into the correct waste bin (blue bag).

I erder o allow a grace period in which the products can be returmed Lo the slare, we will delay payment. For example, 1 manth. By implementing this delay we
make sure thal producls are not bought, scanned and immediately returned Lo the retail store.

Process description

A Ciizene scan the used bollle or can uging
1he activated home scanner. The scanner
sends the information to the DDRS
systamn, which checks the siatus of the
product,

Smartphone example

m

. ff applicabia the DDRE system marks the
product &5 “Colactsd”

o

DDRS triggers a refurd {in due time)
fowards the cifizen.
Home scanner exampie

“In order to allow a grace period in which the products can be returned to the store, we will

delay payment. For example, 1 month. By implementing this delay we

make sure that products are not bought, scanned and immediately returned to the retail

store.” > delayed payment of 1-month is huge for consumers, especially with a lower

income. This also makes the system very complex and annoying for any tourist.

e What about fraud? Delayed repayment prevents potential return to shop. But
consumers could redeem all deposits when coming back from the store without having
consumed the product.

e And again, quid of digital impairment, also with home scanner (no support in case of
difficulties redeeming the deposit).
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Disposal on-the-go

e /s the delay of refund also one month?




Post-purchase, post-consumption - On the go

Botties and cans that are conaumed in public placas or awsay from home &lao need to be collected. For this purpese, & number of public blue bins are pleced in public
placas like parks and city halls.

Direct refunding using public Bue bins is et possile. Il would be loo somplesx to have consumess identify themssives fowards the smarl bins, Therefore, the
smariphone wil be used to scan the product, and the refund wil be triggered by the smartphane.

" edkier - Process description
i e | 4. Lansumer cpens the smart oin using a
- T smartphara
5 Smuphons mass et 11 :
i H B. Cansumer scans the product{s) that wil be
T Farrned Soare :. e : dropped in the smar bin
S i 1
smacgnoi B s E C. The smirphone sands he praduc sodes Lo e
| = i M i DDRS gystem for verfication
| Y b v H
I:.nn...m‘_‘,=...- i w ! D. Tha fualic) products aro marcad as collested in the
bl igenter i : DORS systern
Gman B DORS bloe bin " )
""""""" o T - E. Arefund is riggered in the DORS eyslen

e Still appears that the ‘public blue bins’ are not smart bins but simply regular bins painted

in blue with a 2D-code / NFC tag. In the case of a mix, it will create a lot of confusion
among consumers on how to use the on-the-go system

e What about fraud / misuse?

a) If the bin is full, consumers might simply discard the packaging, it would then become
litter.

b) What if the consumer simply deactivate the 2D-code at the first bin he/she crosses
when coming out of the point of sale?
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1)
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Iltems to be further discuss

Unique codes «  Industry-wide agreement is needed on data structure ("numbers behind the datamatrix™)
+ Unigue code managemant needs o be clarifled, specifically who will be ible for avaiding dupli and
timeframe in data retention pelicy
Registration af = Clearly defined scope regarding the scoped baverage packaging
unigue cades » The responsible party for the registration of unigue codes is o be identified, specific challenges regarding:

o Impact on producers without automatic integration (AP1)

Home scanner + |dentification of scanner manufacturer based on needed hardware (in annex)

* Practicalities regarding distribution of home scanners (parinerships, cost, etc.)
Retall scanner = ldentification of scanner manufacturer based on needed hardware (in annex)
= Practicalities regarding distribution of retail p hips, cost, elc.)

Financial Layer (56-90) see calculations

A DDRS Deposit Flow

Callection options —
z “DDRS bins "™
Deposit flow

1. Beverage producers invoice depasit (1)

2. Relailers forward depasil (1) in theair involce

3. Retailers invoice deposit (2) for private label

4. End-users pay deposit lo seller

5. DDRS invoice deposit to retailers & beverage producers

based on their respective PoM

6. Beverage producers & Retailers (for private label) pay
deposit amount to DDRS organisation based on Pohd

7. DDRS crganisation reimburses deposit to consumers at
lime of corect disposal

Digital Depast Ratum

Financing flow is managed centrally by the DDRS organisatian.

Producers and retailers {or sellers) do not refund consumers » Depasi flow

directly. = Deposit Flow (prrvate label)
. B * imioice flow depost

Intermediate actors were omitted from this visual to improve »

Imenica flaw dapost (peivata labal ratailar)
readability. Imsice flow depost {after reparted Fold)

Remburzement flow

L]

we Ik to reder i (s resert 1t

For of wher o
eenlaing a wkual far cach counr wihin tha ELL

On top of the existing items:
- How to minimize fraud and misuse (retail, home, on-the-go)?
- How to make the system accessible to tourists, digitally impaired (home-scanner is
not a good enough solution at this stage)?
- How to 100% ensure data security?

Without more commitment of retailers (as seller, not producer), the system risks being
imbalanced with too little incentive for retailers to ‘do their work well’. In a RTR-DRS there
is a handling fee and financial investments which ‘force’ retailers to take part in the system
and motivate them to be part of it.

So far the only liability they have is the ‘forwarding of the deposit in their invoice’ (2.)



https://docs.google.com/spreadsheets/d/1NnD6uU4sMTTdPEJbGRNSZPOOc3Q3_wH6RgB8fAwajPw/edit#gid=0
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B Cost simulation - overview

Three cbjectives of the model

1. Develop the sl sbatai Gt tha ditival cost The model was applied to a Digital DRS (DDRS), as well as
2. Calculate the deposit (short/ long term) a Classic DRS (DRS). We will distinguish between both
3. Develop basis for financing strategy models throughout the next section.

(the reserve — long/short term)

Steps under this section

— e m

60 [ B Cost simulation - Data classification and processing Is there any distinction between collection and “selective” collection in the data
Data received: Steps taken: received? What data did they got (collection figures in Belgium not public at this point)
+ Declared packaging for 2021 in weight & unit 1. C i the vol flected and sorted on 1C-level for the fractions of interest . . . . .
by material (PET, Alu, Steel] Were the declared packaging on the market questioned at any point in the scenario?
* PMD - Collected: Collected tonnages of PMD — Grouped sorling figures {(volumes for multiple ICs) were allocated based on their . . .
{blue bag) by IC & municipaiiy for 2021 contribution to the total PMID collected. Which data were used for the classical DRS scenario?
+ Production figures: Sorted PMD in weight {per 2. Allocate volumes per fraction to municipalities based on their share of collecled PMD
1C, group) against the total PMD collected at IC-level
— Far NET Brussel, we had to allocate the volumes based on inhabitants,
3. Apply correction to reflect only beverage packaging {based on declared packaging)
4. Converge weight 1o units
5 i “not collected” against declared
Disclaimer - data restraints
+  New blue bag was implemented for all citizens in Q4 2021 {Transition to P+MD). 2021 velumes of P+ well below current volumes.
Combination of mainly old and only a few sorting plants, which has impact on cost and operaticnal efficiency. Additionally, not all serting
plants sarted in 14 fractions.
Allocation of sorting costs based on Business plans of the contracted sorting centers (not operational data), resulting in underestimations
for some fractions (e.g. clear PET), and overestimations for others (e.g. metals)
61 | B Cost simulation Scenario modeling: allocation of collection point e Why did scenario 3 for DRS got selected? Why a restriction at 10.000 collection
éz D lhegeioios DS Gilepnt report:we Madel output: Tota callecion polnts & averag distance points, and what are those collection points (supermarket, gas stations... how many
Scanarlo
B R R, RVMs...)?
In thi io, the collection points out-of- alculation on the same access 1] ' . : : s arr .
home are signed wi he estmeted number of |, , | for consumers oty eographey: | a0sascolecionsons | 1socareainsons | | @ “F-rom @ methodological point of view, the costs associated with a specific scenario
public bins. Minimum number of collecticn points | B11 melers on average 812 melers on average

based on km sireet per TO

Additionally, a scenario was requested with
maximum number of RYMs (nl, 10,000 max, ).

From a methodological point of view, the costs N =
associated with a specific scenario can only - DN i rpapal. 136,405 collection points 136,405 collection points
v ; c.2 | Collection points equal to est, e 13k

compared to its counterpart with the same number of public bins 1 N RVErmRe <1 QN AVErEge:
restrictions & criteria,

The group has decided to only compare
DORS-5c.2 to DRS-5¢.3.

Requast from bluaprint fesdback:
Sc.3 | Max number of collection points is [T
10,000

8 464 collection points
16.33 kmn on average

can only compared to its counterpart with the same restrictions & criteria”.
> So why did scenario 2 (D-DRS) and 3 (DRS) got compared?




Operational strategy: Find the optimal collection strategy for each municipality to collect the “not collected” at minimal cost
Basis: Total cost = OpEx (collection, logistics and treatment cost) + CapEx (investment cost)

Optimization technigue will be used to guarantee the minimal cost with
Optimization technique considers 3 elements:

1. Objective (goal) function — Total Cost
2. Decision variables — Number of bins of different collection equipment
3. Constraints — Total number of collection points per municipality
Our model has multiple parameters:
1. Frequency of collection (yearly)
2. Access to collection point (per km)
3. CapEx - Investmant cost of aquipment
4. OpEx - Cost of collection, transportation and treatment of waste

The outcome of the model will tell us: Given "X" frequency of collection, for each municipality, we would need "Y” number of
"Z" collection option in order to collect all of the waste while minimizing the total cost.

p to the defined constraints

Additional cost elements were added after allocation of collection points.
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B Cost simulation - Description of cost elements D-DRS (1/2)

|Name Description

Investment cost

Public blus bin (sl types) Cost of Beguiring and placement of vanous typ=e of public blue Bina (nommal, smart bins). Cost |8 aliocated ta the yaear of Implemantation.

Bin sfickars Cost for bin identfiers {needed 1o red dopasit), tng periodic Cast is allecated fo the yaar of implemantation,

| Scanners | Stanners Lo desloy 38 home- of relai-seanner (same imvestment cost), biased en 27.50 € per scanner & estimaled nesd for households (S55K)
IT Devalopmanl Prajecl oesl L buid and depley e DDRS sahdion, estimled by Pw

Dperational cost

Cost ralated 1o biue bag opsrations of collection & scrting by fraction, Based an the tofal cost for collecton & sorling in 2021 and agplied to fha
valurmas celected through the Hue bag

Cost for emptying public bins (Incl. personnel cost, TCO matedal, est ime far emplying & movement between bing), based on EPR litter
simulation {cormecied for other fractions). Appied ta the fraquency of collection.

Cost for ematying public bins (Incl. personne! cost, TGO matedal, est. ime far emptying & movement batwaen bins), based on EPR litter
simulation. Applied to the fequency of collaction.

Blur bag callection & sorting
*Public bin® collection cost

“Public biue bin” collection cost

Maintanance cost ‘Yearfy cost far mantananca of BORS colaction points (publc blue hins), caloulated per bin per vaar based on invastment cost {10%).
| Pra-sorting Cost for sorting out non-PD fractions, based on EPR itter simwation. Applied to volumes collected through public bins {ransitien)
Postsorting Cost for soring PMD frackans, based en EPR Eler simulaton. Appied o voleres colected trough publiz bins {iransition) and "public blue kins®,
| Gutsound ranspart caet gﬁngurlaolr':! trangport cosl ko cover iransportation after consclidation point. Applied to volimes collected through pubic bne (irensiton) and *public
|Litter cost Estimated cost related to the not collested volimes, basad on the tofal Eder cost (EPR litter simulation)
[N S e —
Resycling revenus Thes eslimaled rel incame ram PET. sumirim and steel splied b velumes collcled {public and bhe bisg).
u dap - fram not colected beverage packaging (20 euro certs per packaging uri)
. 11 st o e Aekly. 18 B nat ineludéd any fam o
BERD By ptre. pat vty o watimanl e ool or over e, 15% i I P lots 3 inchy s
i o the sdeof - prnling ope: LN soulins]. o

Costs linked to home scanner and the whole smartphone interface: payment of public
authorities in charge of setting up the home scanner, user support, app development
and maintenance etc. Are those included in the IT development? Those are different
from the simple ‘scanners’ cost.

Cost NFC for the public bins?

Cost of cleaning public spaces around the public bins?

Cost in supermarkets of activating the code for employees?

64

B Cost simulation - Description of cost elements DRS (2/2)

Name Description
Investment cost
RvM ivestmant Cost of acquiring Reverse Vencing Machines. Cost ie allocated to the year of implemenation (first yaar).
Operational cost
st par unit collacted incuding
»  Exploilalion (buikling) eost
Dey2day emplying, cleaning, managemant,...

N . -
Dyariml ol s Handing cosl af "reluming deposil®
»  Tranepert cost

.

Cost refaled lo "retourcenin” {incl, receplion, processing, slorage, eulgoing Iranspeet)

Mainterance cost “fearly cast for mairtenance of AYMs, calculsted per RYM per vear basad on Invesiment cost (10% |

Lifler cos! Estimaled cosl refaled lo the nol collected volumes. based on the lokal liler cosl (EPR lilker simutation)
Revenues

Recycling revenue Tha eslimeated net income fram PET, alurinivm and steed applied fo voumes collacked (public 2nd Bue bag).
|Unradeemed deposits Estrmatad mcome from not callacsed bevarega packaging (20 aura cans per packaging unif)

* Depanding on the mplemersation smtegy and crganisation of take-back, & is possiake thera & an addtiianal need far scrting and counting centras. This cast s currerdy ret included.

Pleasu nata: Cparalional s inchats st s 1 sl a0 Aedialty. Win P ot inel ¢ i 2 it T e cnspeacid, 16% £an 3 Ak 1 i etal el i
P m— s el il ths sick 6 s e s ., prining op sl s 10, P

Exploitation (building) cost: why isn’t this cost also present in case of public space?
‘Handling cost of returning deposit'? What is this cost exactly?

Below the table are indicated that potential additional need for sorting and counting
centres is not included. Then what do the ‘OpEx: Cost related fo ‘retourcentra’
correspond to in the table?




65 [ B Cost simulation - Results: investment costs D-DRS: the amount of ‘smart bins’ is only 138 for the whole of Belgium. The rest only
Deposit Return System (Sc.3) consist in ‘Public blue bins’ which are simple bins
Why is the investment cost of the traflux bins at 750€ in the cost analysis, while in the
a benchmark (slide 28) the investment + placement cost was 1250 to 1450€ per bin?
DR R S
"“’;’:“‘"'. 750.00€ : 1.200.00€ 3.000.00 € 4,500.00 € | Investment cost 14,500.00 € 23,000.00€
C(fm;" 100L 180L ETOL 5T0L Capacity (liters) 490L THOL
. L | ez || 8 | "”""'I’_,::;""'"“ 8,209 1,558
66 | B Cost simulation - Results: Investment costs (2/4) If including the lower price of those Traflux PILLAR bins (1250€ instead of 750€ for
Digital Deposit Return System (Sc.2) investment + placement estimated in the benchmark slide 28), the cost (136.267*1250
=170.333.750 vs 102.200.250 calculated) so already a difference in investment costs
. ! o B —— of almost 68 millions (68.133.500€).
oot y . o am Mk S nh iy The cost of scanners at the moment is of 15.260.712,69€, which corresponds to
e CEETE——E— A: 138,163 40250 € 554.935 scanners (27.5€ per unit), the number of home scanner needed for all the
“m— '- households is 5.024.851 (138.183.402,5/27,5). So in the evaluated scenario, only 1%
o e wwe o o of the population has those home scanners. This seems a very low coverage given
e BT S B il potential refusal of users to use smartphone apps, digital impairment (if the home
s S s o e e Ot & aiToLEs scanners would even fix this issue), home scanners for families with childrens (so they
o o o e o i”°'g:§gn'§;::g§“" can take part in the system as well...). The exclusion of those costs therefore risk
__—;_-m-“fmm flawing the effectiveness of the system.
Cost of NFC tags is 4 times higher than the one of the simple bin scanners
(147.317,40/36.827). The exclusion of those costs therefore risks flawing the result by
110.490.4€.
Generally speaking, without more smart bins, the likelihood of this system to have a
sufficient impact on out-of-home consumption seems very unlikely.
67 | B Cost simulation - Results: Investment cost (3/4)




Deposit Return System (Sc.3)

L, Year | RVM investment Region RVM - double RVM - single
2023 154,864,500 €

2024 0e Brussel 127 528
2025 0€ Vlaanderen 946 5,087
2028 0€ =
Wallonigé 485 2,594

2027 0€
0 e Total 1,558 8,209
2029 o€ D vg on the i ion strategy and organisation of take-back, itis
2030 0€ possubls there is an additional need for sorting and counting centres. Bath the

investment cost and operaticnal costs related to these activities for DRS were
2031 o€ not included in the calculation.
2032 0€
Total 154,864,500 €

68 | B Cost simulation - Results: investment costs (4/4) If taking into account the correction in investment costs mentioned above for D-DRS for the
DDRS vs. DRS - Conclusion cost of public blue bins (68.133.500€), NFC (+110.490,4€), the investments costs for
it — Modsl avagur Tosa '"""‘"’"“"'"'“"““”"” — D-DRS already go up to 186.730.481.09€ and are therefore higher than the ones of DRS.
lower compared to DRS (Sc.3). "

Additionally, there are more collection T CA—
i il f il IC. nrw_s alnmt:
B e o omanan | St | resome
the option of disposal at home). This
means a consumer will have to travel a
lower dislanc.:e before encountering a et from blussrint foadback:
::lé)ngSIOFSFI:’.O?IS.‘S under DDRS oornparod Sc.3 ;:az;;mberolwllczﬁonpoinhu ) 164, B64,500,00 €
DDRS provides more comfort and
access to the consumer at a lower
investment cost.

69 [ B Cost simulation - Results: Operational cost (1/4)

As the operational cost is driven by colleclion rates, below reflects e oufcome of both model with equal cofection rates, as descibed in 7, Technical Layer”
m:::ﬁﬂﬂnmlma el s nﬂnnr‘-n wmm.g weathaad. l'n creerhiad, 15% can ba aspliod 1 1he tolal cost as

70 | B Cost simulation - Results: operational costs D-DRS (2/4) e The collection costs of the ‘public blue bins’ seem quite low given the amount of public

blue bins there would be. /s it feasible to have such a ‘low’ cost for potentially more
frequent collection which needs to be separated from the ‘classic public bins’ (at least
by means of a truck with different compartments if not by different trucks)?




As tha opartional cost is driven by coliection rates, below reflects the oufcome of both model with aqual collection rates, as described in L. Tachnical Layer”
Digital Deposit Return System (Sc.2)

iy o rzereome [UCTSCRESEOUNN nsmsrsens [REVEESTEETY
04

IMASIADTISE  ERIDGAINGSE  BATIAMNE oe VIRMINZE EA0RTTE

IMIAASE  MIMHTZOTE  AMGAISNE  DLATRITZE  ASTOSE  ATTNOMRTIE  MIITA0E  ZLTo000d stasamme JEECECTET
e 3608181424 € 223231080 € D 40068 50 € 6006041 € SEALER0E 1 ATRAMIS§ MIEAT A € 1,202, T80 00 € THOSTOEY AT & 4795196017 € 3005 DY 26 €
Ed 3724 A 154 € THIASEARE  WMBMME  PRNSMUE  SEAOBASE  14IRETESOE  ITITNSAE 1 M2TRLIOE PEEPIEVRTRN s e an e

mz 30367 AN4 6 [T o006 NMETE MWL 1AETHRE  mimeNd  ereaosd [TRNTTCITE Jasssensss EERMTURTIN
iz WEI0 23114 € [ sooe MAUTE AN 1 SMPEE  M4sEEd  mereaose [ECCURITISTNN 4oooocires [ETRIIRTERCUIN
030 058020 44 € LL oo0e IMWAS0E  0AIBE WEGIAE wazoese 1 xerone EIVEECITR 494930350 €

e 0TI TAE nme LT NETEBIE  AIMIIBE  enz0me  aiwe  sesave [ECTERNERN aoommize  [JERRTETETSRY
2 36936 62805 € nnoe oo0E ILEEES0E  A0I40ITE  TRMEESE  KARBME  1HETHL00E PYPY R s asaamat 6

sevrene imsmare| rmsse| vassam el wmesd | oomsnne i)

Pl s noe: Cipurati P
reterance, We hirve alva nat nchued it costs or Geet K adepiation st

o s actiaty. W ¥ T oot o cnmtrhaad, 158 can be spplied io o ol cost i
3 upedate cashier solians}

e The transfer of the pre-sorting cost to post-sorting bins in 2027 seems to have been
forgotten: in 2027, the pre-sorting costs (which are calculated for the ‘classic public
bins’ simply disappears (more than 337.000€) while that same year the cost of
post-sorting (Defined slide 63 as) “Cost for sorting PMD fractions, based on EPR litter
simulation. Applied to volumes collected through public bins (transition) and “public
blue bins”. only increases by about 53.000€. How can that be explained?

e Detail of the maintenance / IT cost?

e Quid operational cost of cleaning the public spaces? This should be factored in given
the risk of extra public bins to attract more litter.

e Recycling revenues are here the same as for the DRS scenario. Given higher risks
of contamination in the D-DRS scenario, the quality of the recyclate (and therefore its
selling price) will be lower.

Has the contamination factor been taken into consideration?

71 | B Cost simulation - Operational costs DRS (3/4) e Maintenance cost per year for the RVMs is estimated at 15.486.450€, meaning =
A the opsrational cast is drivan by callection rates, below refiects the autcome of both modsl with squal collection rates, as descrbedin 1. Technical Layer” 1585,89€ per machine (1 5486450/(8209+1 558))
e Detai -
etail of the operational costs?
o 5 £ e e |n general, it is surprising to have such imbalance in the cost benefit given the results
e LMl asaserse of the OVAM impact analysis of 2015. Where do the data used for the estimation of the
2025 B8,4B5,TE0.50 € 15,486,450 € 47 602613.9E €
2026 B9,163,766.14 € 15,486,450 € 47,951,969.17 € SN, COStS Come from?
2027 89,851, 77230 € 15486450 € 48,301,319.36 €
2028 ,534,778.15 € 5,405,450 € 44,650,609.55 €
2029 9297, 7e408 £ 15486450 € AS,000,019.74 £ &7.704. ”14.-_3_’_'6
2030 1,900,769.77 € 15,486,450 € 7, 43,349,369.93 € mmy.aﬁ'je
2031 Y2 5B, UG B2 & 15,486,450 & 49,6598, 72012 €
2032 3,266,001, 33 € 5,486,450 € 50,048,070.31 €
* Degending on the implementation stralegy and organisation of take-back, it i possible there is an addilional need for soring and counling centres,
Based an the cost for sorting from a previous study, this eost s at 20,5 mi per year.
H"‘m.wa(:pqniun! by h I*m:‘.mm, n'-npertual'ndudeow‘b«r ulo«:;:l:r.mmumhmrud_ 5% 2 b el 50 e ol o)
72 | B Cost simulation - Operational cost comparison (4/4) For the operational costs, it was more difficult to recalculate the costs provided by PWC
s the pecstine ot o by Gl (te, bofok et s culcarne f ook sl sl et s s ssorboln 1 Technlet Lojer” given little detailing of the calculation. However, given the remarks made above, it seems
DDRS vs. DRS - Conclusion ot Tora et O that the conclusion in favor of a D-DRS vs DRS are not as conclusive as estimated initially.
Thalda: n:;;g:rf:fn;;;g{s;v;ri;hs st - Notably given (non-exhaustive):
i Scenaria DORS DR . . .
lower compared to DRS (Sc.2) & DRS - Underestimation of the pre & post sorting costs (D-DRS)
(sc.3). | , A ;
Additionally, DDRS shows potential for 5c.2 -Pc.‘ff?’a'.;'ii:?pﬁi";ﬂ;'ﬁamm 297.235.974.94 € - overestlmatlon o_f the reCyCIIng reven!,les (D-DRS)
cost reductions, as the overall cost wil [ - Potential overestimation of the operational and maintenance costs for DRS
reduce if more is collected through the
blue bag or efficiency is achieved in
the management of public bins. Request from blueprint feedback:
| Sc.3 | Max number of colleclion poins is S72.037,306.70€
10,000
75 | Financial results D-DRS and DRS Following the comments in the previous slides, the cost-benefit analysis is based on
-7

assumptions which might have flawed the results greatly.




78 | Sensitivity analysis Given the doubts on the validity of the cost-benefit analysis, comment on the
-8 sensitivity analysis would make little sense at this point.
8
89 | D Impact DRS on cost of other household packaging in Blue Bag True, shift would have an impact on the unit cost of collection of the other. However:
it = A, 8 aig i ot Vol il dap s ot bl Eag - Quid increased revenue given a higher quality of the recyclat (food-grade material
when collected through RTR-DRS)
TSI 1f we redistribute the current fotal cost - Ifit results in increased cleanliness (thus saving costs of clean-up), isn'’t it worth the
packaging based on the remaining volumes after .
implementation of DRS, there could a an increased cost?
PET - Colorless | 39,019 B5% 12.94% Increase of cost for the other fractions
PET - Blua i — [ e | Shi% of +37% in addition to the contribution
1 . ! | : | today.
PET - Green | 3,266 93% | 1.08% Over time, the cost for the olther fractions
wl mes | | v | o isonte
Steel | 7,964 213 2.64% organisation of collection.
| 26.95%
90 | Items to be further developed e |dea of a ‘handling fee’ for local authorities = interesting but clearly means that there is

Financing strategy

Deposit value

«- e e

Analysis of the need for an “industry fee” (e.g. to cover the difference between costs & revenua)
Analysis of the need for an “handling fee” for local autharilies (bin management)

Impact on/ of Green Dot contribution (blue bag) and other (e.g. SUP), including alignment

Cash flow impact management in function of deposit payments

Integrated financing strategy for all different abligations

Decision on the amount paid by the consumer (deposit)

= Variable deposil over lime or slable

o Differentialed depasil for different beverage packaging based on size or other characlerislics
Incentive for to retum b ge p ging not in the DDRS scope (e.g. scrap value, cross-border
shopping}

Er service providers ar banks Lo establish agreament

Deposit

1l will
Estimation of cost related to transaction unders DDRS ped or individual trar

IV) Governance Layer (91-100)

no longer any responsibility on retailers.




This layer is not present in the study, although there should be 9
pages dedicated to this based on the Table of content.

V) Stakeholder layer (93-95)

?7??




A Impact matrix of DDRS

R S

Comment: The overview does not contain all subgroups

V_ Stakeholder layer within stakehelder groups {e.g. consumers/ retailers). They

have been identified in the various sub-chapters of the

A. Impact matrix Uf the DDRS blueprint study, wherever relevant.

Stakeholder Group Impact of DDRS Influence on DDRS Comments

Additional step during production’ packaging of the product because of prinling’ stickering
z:'::f‘i’ f‘mmﬁl‘i Hiah High of the unigue code an the packaging; reperling lo DDRS system of PoM, Adaptation cost
P g varies from kow bo high {depending on various parameters which are different from

Ll company io company] in relation to a.0. set-up and technology status}
= Required for the activation of the deposit code; Adaptation effort is minimal to medium for
Retailers as PoS Medium High =l Pos.
he depasit! change in required; effort depends on the
CONSWmers as group. High High collection mean (current Blue bag system v, on the go disposal), Access, easiness and
comfort are key requirements
& " Required to develop lagislative framework to ansure level playing field and various
e Low High stakeholdar cammitments for the DDRS
Impaortant role for an efficent roll-out of the DDRS {e.g. permits and’ or locallzation/
AR 5 5 placement of public blue bing. distribution of kome scanners to digitally Impained);
B e 12 My High depending an the finale operational set up a rale in the aperations {sin handling!
managementy
Central VAT authorities Low Medium Agreement needed for DDRS to be treated as as classic deposit {oulside scope of VAT)
ELY Regulatory Bodies. Low Lew Indiresct irmpact thraugh
on
Stakeholder Group Impact of DDRS DDRS
Beverage producers E" o
i > i i . ngamers
all;d;ﬂlll_air;gml:’ais High High Regin autritie: et Foatasors: a5 grous
= Muicisaliis: Frodan
Retalers as PoS Medium Hign
4
=1
a
‘Consumers as group High High j Hngianal authontias (abas star]
AR
Regional authorities Low Hign B
Municipalifies’ 1C Medium Higghy
Caniral VAT authorities Low Medium 2
low IMPACT of DORE [ETAKE IN THE CHANGE) high
EU! Regulatory Bodies Low Low

Impact of DDRS on Municipalities/IC is considered ‘medium’: can we consider the
reliance on municipalities for public bins management, home-scanners efc. as
medium?

a1 ©

B Items to be further developed

Generic: Structural development of an integrated oulreach strategy is required to create consistent,

ffective and efficient imp of DDRS
Stakeholders SBample of topics to further developed! co-created
Bevarage producers and ratailers. = Dateiled impact agsessment for small-madium sized baverage producers is nesded
[private label) o imperters »  Induslry-wide agreement on data sruelure, printing slandards, ased infermation
Retailers! Commercial PoS = Detailed impact far I dium sized retailers! ial PoB is needed

= Will need to be involvad in discussions on unique codes

Consumars 88 group #  Sfructural engagement is needed with tha consumars, as they will be the end-user of the DORS
»  Impact assessment of decisions on ease of use, access and comfort far the consumer

Reglanal autharities »  Engage with regicnal authorities 1o obiain insight in their expectations of the DORS & abtain teir buy-in for
implamentation

Municipaities! 1 = Agreement & needed for placement of public blue bins and subsequent operational mansgement

Cantral VAT authoriies »  Nead for an agresment with the central VAT authorities on VAT treatment

EU/ Regulatory bodies »  Analysis on potential infringement on “free movement of goods™ as a result of mandatery unique codes for the
Belgian markat.

»  Analysis of opportunities to receive EU funding {subsidies) to develop the DDRS




VI) Legal Layer (98-109)

98

A GDPR considerations for DDRS - Applicability

Is the GDPR legislation applicable for the implementation and usa of a DDRS ?

GDPR comes into place when processing happens — "Processing means any operation or set of operations performed upen personal data or
sets of personal data (...)" '),

Data Processing for DDRS

+ Dala will be collected vial in won with pubhc and inistrative enfities for the digitaly impaired users (e, home scanner]
+ Data will be used in order to aliow DORS NPO to perform igations towards , but Blec towards producers
+ DDRS NPO will process data linked {o customer habits, as well as other data such as bank account details, geo-localisation, etc.

} Should DDRS not be GDPR compliant or should the data be inaccuratel. .. DDRS NPO risks to face:

= Adminisirative or criminal fines impesed by a Superisory Authority
*  Order to cease the processing activities underlying the system (and to terminate the DDRS as such)
*  Contractual liability towards and claims frem consumers, other pariners

» If the conditions autlined in this section are fulfilled, DDORS can be fully GOPR compiant.

A GDPR considerations for DDRS - Type of processing activities
that will apply to DDRS

Mon-limitative and illustrative list of processing activities falling under the scope of the DDRS NPO:

= Creatlon, maintenance and deletion of a eustomer account (anline or via app)™
*  Creafion, maintenance and deletion of a customer account (via municipalities)
= Reglatration of the user acthity (scan of tags) on the account™

»  Payment services”

Additlonal processing activities that might take place In relation to DDRS:
= Moniloring of performance of DDRS
#  Fraud datection
»  Claims and iigation
* Reuse of data for commercial purposes

Based on the current DDRS blueprint, we have determined that the above listed processing activities may occur throughout the DDRS operations. This

non-axhaustive list might however ba expanded during the course of our further analysis | the development of the project.
For example : the creation of a CRM, the storage of data for accountabllity purposes,...

A GDPR considerations for DDRS - GDPR Compliance Framework

Determination and assessment consists of...

Which legal basis is Determine
 appropriate?
F=8 Which data is required? For
=4 how long?

Implement/Defiver

Dealiver the required
documents

What assessments are
required?

Assess

Which purposes are you
| pursuing?




For each processing activity DORS
NPO should. ..

1. Determine the correct legal basis to
collect personal data

Far each procassing activity DDRS
NPO should...

2. Determine the data transfers

For each processing activity DDRS
NPO should. ..

3. Undertake compulsory assessments
under GDPR

ihen sharinglecairing!making data avaliabe
~+ DDRS has a specific resgonsibiaty of
happens in a GDPR compliant manner

Optlon 1: Consent For non-necsssary optional features

Proceasing ectiviies are allowed insofar the data subject hes freely. speciicaly and
unambigucusty cormantad to them.

Question at stake: Is corsent reely given in the framework of DORS?

Risk; What to do when Data Subject retracts consent?

Option 2: Performance of a contract For the core Tealurag

Processing activites are allowad inaofar they ane strictly necasaary for the parformance
of a contract concluded batween the data controller (DORS) and the Data Subject
Question at stake; Thera must be a contractual relationship batween DORS NPD and
the data subject?

Option 3: Legitimate interest For additional features

rocessing activilies are allowed insofar the DDRS NPO has a legitimate interest io
procees such data (not overruled by a contradictory legiimate interest of Data Subject)

Deliverable: Parform a legitimate interes: assessmant

1. Determine the data flows with external partlies
In which will data be from/ via third parties?
Eg., App dovelopers, app pravidars, sarvics provders supplyng specific seftwar applicatizns
— Mamdaciurer of cana. packaging company, crganism which will be In charge of
warificabion of the appd refund to end user, specific financial payment senice, ..

2. Determine the GDPR role of those parties

- Data contraller: determines purpose + way of processing
= Data processor: processas on behalf of data controllar

= Joint data controler
- Separste data controller
— Once the GDPR roles have been settled, appropriste dats procesaing ¢ sharing
shoukd be phase)

3. Determine when data is shared, stored or transmitted outside EEA

1. Data protection impact assessment (DPIA)

= Reguired in case of *high risk processing cperations”
- E.g. DORS NPO (innovative technology”)
= Toba conducted before the processing of data
= Toba considered ag & living tool, not marely as & one-of exercise
= DPD aheuld be involved

= Reguired in case ‘legitimate interest” is baing invoked as lawful baga 1o process data
= E.q. longer retention of data for frawd prevention
o Usad 1o identify what the exact legitimate intereat s at staka + identity whether the
processing is nacessary for that lagitmats interest

3. Transfer Impact Assessment (TIA)

o Concerns infernational transfer of personal data
* E.g. cooperation wilh 8 elead provider located outside the EL
o Used to carfy data privacy risks in case of franaferring EU residents’ data 1o
enunfries withaut adequacy under the GDPR.
@ ofa te be

by data imporler o data exporter.




2. Has the collected data been minimalized in proportion to what is needed
for the outpointed purpose? How will the data be collected 7

For each processing activity DORS
NPO should...

4. Collect data in a legal way (incl.

—+ verify whether data has been collectad for speeified, explicil, and legitimate
PUrpoOses
= En: bank detsils can only be collected for effectuatng the deposit
reimburserment
- Eq: a standard user account regisiration farm often includes the question to
provide bithplace andior personal sddress — not necessary for purposs of
proceesing

3. Determine retention policies

Purpose and storage limitation)

-+ Dieterrrine what data will be archived {and foe how long)

and what wil bi delsted
-+ persenal data may not be kepl kanger than i necessary far
Ib‘plma:nfl]!eprmdng :

+ DDRS NPO is required to properly and the
compliance of DDRS NPO with the GDPR key principles and
requirements

o DFIA
o o 2 o RoPA (Record of Processing Activities)
ain Deliverables o Retention policy
o Data breach notification scheme
* DDRS NPO needs to inform the data subjects and handle their
requests
o Privacy policy
< DSR procedure (Data Subject Request)
* In margin of the GDPR requirements, DDRS NPO needs to clearly
delineate the rights and responsibilities of the users of the apps

10
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B High-level input VAT aspects - Legislative framework

STARTING POINT = European VAT Directive

I I I I __.,.I %\\ TRANSPOSED into Belgian legislation
Nl :

< >
n /I Directive
e

£4

_ DEFPOSIT = outside scope VAT
Conditions deposit
W\ {A) It must be ordinary and customary i ial
(B) It must be agreed that these packaging materials must or may be
returned and the customer is entitled to a refund if he/she returns them.

DEROGATES from EU




Simplified visualization of the proposed model

DDRS return based on PoM

Beverage
producers

J

Retailers DDRS

End consumer <4-------------

S Bhanpre - Rt
Fat

Preferential VAT treatment

— by
BE=
Beverage DORS on Fakl —_—
producers
Below the line
Retailers DDRS

il

End consumer <

RS Rl - Repart
S

Alternative VAT treatment

Beverage DDRS return based an Pak
producers
Included in
base amount
Retailers DDRS

RN

End consumer

RS bzt - Razert
Ba

Annexes

Traditional deposit model

Beverage
producers

|

Retailers | PR

|

v+ End consumer

T

—*  Sahelow Dapask: haw payment - - ®  Retur packags fow

== Deopostfow refund

DDRS as classic deposit outside scope of VAT

NEED for an agreament with the central VAT authorities

Parallel can be made to traditional system, whers DORS has taken the

rale of the producars
»  Producers pay service fee to DDRS

® Mo VAT impact in B2B retation
» Mo distortion of (low vabue) i

is upon return of the packaging
materials
*  Producers pay deposi o DDRS based on PoM declaration
= DDORS pays deposit io customer upon ‘return’

Technical system sat-up should pravent fraud
»  Producers communicate the codes of products put on market
» Codes can onty be activated al PoS upon sale &t which bme cross
check is done against the codes communicated by producers
»  Deposit can onfy be claimed back once per code
» ‘Proof of retum will be captured in the ayatem

Recommendalion to add value of deposll on ALLYPET fo support the VAT
treatment as a ‘deposit”

B o Dipa ow pagmerk. ©** & Relam packins Som aen

== % Dopoelt Fow raturd i

DDRS as lost packaging cost

In case no positive agreement is reached with the TA

» DDRS is viewed upon as usual cost of packaging 1o be
included in the base amount subject to Balgian VAT
»  Adational cost end consumers: VAT an deposit

|
B cun 4+ dugasit 3
Bovomge | et gt
producers | |
e a f—
Furseen 1170 -0 T e AT
i S con 15 + daposl1 3
Retailers Toweice: 16 + 08 [E% VAT | DDRS
Dupssic 5
Prwctsen 16,00 g
e Digost 3 - rcimatis
CONBUMEN | AT an dapos 045 = 2280
— Sintw Depasi fompapmem. 0 & Aetum package fow o2
==+ DoseeitArwrehind 108




11 | Legal - General: DDRS NPO entails processing of Personal Data
8 Cata Tt rcwcuals.
acialy provida
completng sagirsion
forma)
Personally identifiable information e
(PH), which is any data that can be used ?mm«"k’u’»
to identify a specific individual such as:
«  Basic identity information — name, address and Metscata jeg. ujw
1D numbers, email addresses, banking defails * C
o Web dala— location, IP address, cookie data, Foreonatoats idenihedider et
tags, login IDs, social media posts, or digital (broad concept) living persons. e
. ;a‘sum:aﬁm o5 u.;'faZ,”,“,:»“:T”
.
Comtination of non-
perscnal data may lesd lo
Individuats being identifies.
Some dala considered
anstive (g . date
o nwialmasm o)
11 | Legal - Account creation, management & deletion
9
: Creation of the Data transfer Account A_ccount
Data Collection i & “torans Haratamant deletion & data
9 9 retention
Data is collected After verification, an The information is Account is used by the  Upon request of the
directly from the user account is created stored at rest customer to update or user/absence of use,
via App or registration within the DDRS internally or via an modify his data. the account can be
form external partner deleted. Data can be
kept longer according
Ll to retention policy
P e I[ Determing third party Data access.
Determine purpase Use of third parties? ’7|
£ L - - — | Anonymisation of data
S Data I
Determina reguired data | g g Data subject req
T |Rlau500fda?a |
Privacy Policy
12 | Legal - Deposit & Payment service
0




Activation of the Tag

Tag is activated at the
PoS

this information might

Data Minimisation

Legal basis :
performance of a
contract

__[ I geolocalisation s collected: DPIA is

| needed

Credit of the
account

Infarmation on the
account are updated

Determine third party transfers

Payment

DDRS give instruction
to the Payment
Service Provider to
proceed to payment.

Account
deletion & data
retention

Upon request of the
user/absence of use,
the account can be
deleted. Data can be
kept longer according
o retention palicy

Maximal data retention
should be aligned with -
= Legal obligations for
accountability
- DD ity

12 | Legal - Payment of the deposit
1 :
Deposit credit on MSIIERGN to Proof of A?count
specific account paynent payment gitielion Bcats
E service retention
Data is collected Bank account number Instruction to payment Proof of payment is Upon request of the
directly from the user to external service provided and stored in user/absence of use,
via App or registration provider a specific place. It wil the account can be
form be used in the deleted. Data can be
framework of kept longer according
4 1 T accauntability/ claims, to retention policy
Determine legal basis AN BT R |
aclet: | Relantion policies
) | ] - Data access =
Determine purpose * Use of third parties? | | management | T
; ¥ enaag | Anonymisation of data ]
] o |
Determine required data agreements | Data subject req |
L | Reuse of data |
Privacy policy !
12 | Claim of tag on a user account
2
Data collection et e Sracte) delgfg: l|-8I.ndt::1ta
& storage scanning

Data is collected
directly from the user
via App or registration
form after scanning
tag on bin

Detarmine legal basis

‘ Detarming purpose

Datermine required data |

retrieved in case user
scans QR code on bin

The information is
stored at rest
internally or via an
external partner

| Determing third party |

.| Purpose limitation / v

Data processing
agreamenls

Proof of scanning is
provided and stored in
a specific place. It will
be used in the
framework of
accountability/ claims.

retention

Upon request of the
user/absence of use,
the account can be
deleted. Data can be
kept longer according
to retention policy

| Retention policies
Ancnymisation of data

| Reuse of data




Article 92 EU VAT Directive 2006/112/EC
As regards the cosls of relumable packaging material, Member States may take one of the following measures:
{a) exclude them from the taxable amount and take the measures necessary to ensure that this amount Is adjusted if the packing material is
b} mﬁ?m in the taxable amount and take the measures necessary to ensure that this amount is adjusted if the packing materal s in
fact retumed.
Transposed into article 28, 4° of the Belgian VAT code
The taxable base amount does not include

L]

4° the costs of usual packaging materials if the supplier agrees to their reimbursement in the event of retumn of those packaging materials.

Decision E.T. 12114 (nr 483} dd. 30.04.1974 (excerpt)
In arder for the costs of packaging materals not to be included in the taxable amount, the following conditions are required:

17 it must be ordinary and customary packaging materials;
2% it must be agreed that these packaging materials must or may be returned and the customer is entitied to a refund if he retums them.

Conditions are assumed to be met if the statement "deposit™ or a similar statement is mentioned on the invoice, insofar as this is in accordance
with the parfies’ understanding.

Parliamentary question nr. 326 De Clippele dd. 02.10.1991 (excerpt)

The Honorable Member will find below the list of the different groups of simplification measures in force in Belgium under Article 27 of the Sixth
VAT Directive of 17 May 1977 (77/388/EEC) Z. Revue nr. 30, p. 266.

.1

- Regulations in which the taxable amount is not revised:

L]

b) Taxable amount does nol need 1o be revised if the ordinary and customary packaging malerials, of which the costs were notl onginally
included, are not relumed by the cuslomer

Article 27 of the Sixth Directive transposed into article 394 of EU Directive 20061M12/EC

Member States which, at 1 January 1977, applied special measures to simplify the procedure for collecting VAT or o prevent certain forms of
tax evasion or avoidance may retain them provided that they have nofified the Commission accordingly before 1 January 1878 and that such
simplification measures comply with the criterion laid down in the second subparagraph of Article 395(1).

¥ M ¥ fon - 1968 - 15 October 1968) (excerpt)

Arlicle 28, 1" to 4°, does nol inroduce any novelty. Also in the current system of the transfer tax [edit: currently known as value added tax] are
excluded from the taxable amount:

]

4 the sums of which the contract permits deduction for any retum of packaging used for transport, whether or not such retumn takes place.

Expl ¥ M Jum (i finary session - 1968 - 15 October 1968) {excerpt) (continued)
With regard to packaging materials, it should be noted that their taxation between taxable persons is without any interest in a VAT system.
Indeed, if the costs of packaging materials were included in the taxable amount of the tax due on the delivery of the packaged goods, the retum
of those packaging materials would have to be refunded for the tax d on the price or its value value, which can only entail
in the area of ing and inistrati

It is true that the ordinary and customary packaging materials referred to in 47 will not be taxed with regard to the supply of goods to a non-
laxable person, in particular a privale individual. But that chjection is not such as lo create distortions in compelition.

It should also be noted that the envisaged regulation does not apply to packaging materials other than ordinary and customary. Those
i must be as sep goods for the purp of the tax, reg: of how they are invoiced.




Understanding the background of the serialisation techniques of
other industries and integrating it into existing processes

T - T

Pharmaceutical industry

The pharmaceutical induetry ie facing the risk of
counterfeiting which endangers the heallh of
cansumers, To fight against counterfell medicines
the induslry has the obligatien fo implement the
principle of eedaization which allowe tracing
esch Individusl product wia & unigue ssral
rumber from the manufaciurer to the end user,
and 1o give quality information such as origin,

The fobacco industry is a victim of counterfeit
and illicit tobacco sales, which has led 1o the
revision of the Tobscco Products Directive (the
directive responalble for the ouality and health of
tobacen and the aof

The food and beverage markat hae long used
batch serialisation, which is essential to ensure
product tracking and enables the recall of
certain batches in the event of a quality problem,
These markets are now cvolving lowards the
need 1o trace the single product (beyond the

mandatory  seralisation and securily features.
This allows them fo trace preducts and verify
their authenticity thraugheut the supply chain.

batch) to optimiae quality trecing.
Some products such as milk powder in China or
spirits are already obliged to implement the

expiry daie eic. unigue code in order to guarantee safety and

authenticity of the product.

(1) The pharma industry - unique serial numbers to prevent
counterfeit medicines

In order to improve the safety of medicines, the EU has put in place a Directive on Falsified Medicines
which introduces several measures to fight medicine falsifications and ensure monitoring.

Measures of the Falsified
Rt

- Process of assigning a unlque  Estaniishing parent-child
serial code 1o each marketable  rolationships between all
e i
1, Mandatory safely features an Sl o sach f :
packaging {from 2018) produet. - From the grmary packaging,
od - The pharmacautical industry ol nurv_me( b
- unigue cods w—F  ralias on Iabelling and coding Lt ':;ﬁrr packaging B:Ix::‘
anti-ampering device technologies to serialise BT DN ECane. Crpe R
: products.
2. A common, ELl-wide logo tn
identify legal online pharmacies eTmmas crTEr WHILEALE TR Eremare

s

@

. Siricter rules on import of actve
pharmaceutical ingredients

=

. SBirengthened recond-keeping
requirements for wholesale
distributors.

13
1-
13

Case: Alliance Healthcare
Q artesan

Madem serlalisation solution for Artesan with unigue data matrix code and individual serial number provided by METTLER TOLEDO PCE

@

y? i initistive Garman

eyetem from

Datamatrix code and Indwidual sedal number are stored In central databage 20 each pack can be eagily identified at any point
in time. The Datamatrix Station XMV by Mettler Tolede PCE is used to mark and verify boxes.

MiA

About Case

The Track & Trace selution marks packaging for
purely preacription medicines, In line with the
ascurPharm requirement, with a data matrix code
and a serial nurmber in plain text,

Integrated camera checks whether data content
is correcl and legible immediately after the printing

Production

Arlisan is a German contract
manufacturer in the pharma
industry supplying various
international markets. The company
offers senvices from product
development and project
management to seralisation
services, packaging and distribution.

Located on the production line between the cartoner
and checkweaigher

Threasghpult of up to 350 packs per minute

Can be easily Integrated into every production line
because of adjustable height and belt speed

PTOCEsS. - Can ba deployed in a flaxible manner to several

The acquired data is stored in a during p ion flines.

the labelling and verification process




: ~d
Alliance 7=~
Healthcare

Zetas solution for seralisation and

Falsified Directive il (eame into foree on February 2018)

The combination of a logistica execution solution and an advanced supply chain traceabilly softwara enables the company to streamline
event handling, reparting and communication with national hubs.

Full visibility of the product pathway, eliminating the risk of

About Case Praduction

; = The Zetes FMD solution was implemented - Operators scan medicings with handheld or deskiop
::1'::"".5“’::2::““3;3‘: ;‘J‘;;’;" across 100+ sites throughout Eurape. The terminals
of Walgreans Boots Alliance. aolution was Integrated with existing internal - Data ia then capturad and verified reakime
SUDWE‘\ medicings, other e warehouse management systems lo enable the = Caplured data is autormatically checked agains! the
heallhna?e wRr :md e e ndior d aof products. It National Medicinea Verification System (NMVS*)

s also allows Aliance Healthcare to communicate and stored

services to pharmaces, doctors,
health centers and hospitals.

with third-party systems enhancing supply chain
and icath NAVE airves ds 0 wericallon plitfarm et phareoeics, whebesdiies, deelors k. can
R T p—

(2) The tobacco industry: unique identifier codes to combat illegal

production and trade

Europe has put in place a Tobacco Products Directive which sets the framewark for the tracking and
tracing of the movements of tobacco products on the EU market.

Tobacco Products Directive Set up of traceal ystem

EU-wide track and trace system for the |
legal suppily chain of tobaceo products & 1D Issuer Code generation Data storage ] Traceablity
‘ayatem of sacurity festures to halp detect
Ilicit products M slates Commission select a
4 5 a pravider of &
foliacmproducs b markad “.“J.vtll.D’l:l;armat 1D issuer generales Impoderv.cm!ra: ’
FCy s e s e R L & unigue unigue code for uni with a data starage repEabEns it i
of security features to prove authenticity. identifier codes fo be packels o aagregated provider to host the SRR c”m"::;"
The unique code will be registered in a applied to unit packets  packaging s i which will provide
Eurapean database in order 1o rack sach ey ::Bmdums 2ot authorities with an
product threughoul its life cycle. tnbacen industry overview of all product
movemants
- Manufacturers should conclude data
storage contracts with independent third
partiss and copy &ll information into an ‘

EU-wide database

Movement is scanned and recordad throughout the supply chain

Case (1/2): CTS Santelé
Serialisation and traceability for tobacco products

Wh

(D)
Eiilqn

Zetes solutlon for serlallsation and Ing Identificatl

Tobaceo Products Directive compliance requirement

Implementation of unit coding (& retrofit the exdsting production lines with sarislisat ilitiee) to achieva full traceability and to track
all logistical events in the ife of a product, frem production fo dellvery

Ovendew of all the logistics aclivities and Transpor threughout the entire supply chain

About Case Production

Zeles il on - Atthe end of production, the unique code is
CTS |5 an SME tobaccoe praducer, the production fines of CTS Tobacco. CTS assigned t_o Ihe_ nacﬁ}age alang with the necessary
specialising in the culting and garegates al with @ data [TPD identification) :
manufacturing of fine cut tobacco. unique code, which purchases from Incert®. Then, g P‘eme 'le::‘.n MR "“?‘ by & '!‘““.'"e LI:T!:; th
e e ZFedan i sare e packaning and produc el e L posilioniss
intemationally with teams based in identification that the TPD requires. g g

Belgium, France and Spain,

Each time the box/package is scanned along the chain
{on average ten times), the data s sent in real time




Case: Anonymous company
Traceability for tobacco products with Sewtec automation solution

Sewtsc automation solution solution for ing identification and

Tobacco Products Directive compliance requirement and improve frack and trace systems

Bettar tracking of products throughout the entire supply chain and compliance with Tobacco Products Directive
About Case Production
of

WA - Anonymous company

Integrated with existing sysiems o form a highly
efficient tracking and tracing system for 247
production lines, The machines use a laser coding
aystem and can be infegrated at various points on
your packaging line. These machines will read
the unigue product codes at the differant
tracking poinis and send the information back to
the ayatem in real time.

The unique code is assigned to the products

When the product passes thraugh the iracking points,
the unigue code 18 read and the information |
automaiically sent to the system

(3) Unique codes are applied regularly in the food and beverage
industry, for a variety of reasons

Unique codes in Food & beverage Example of traceabllity process for packinghouses (relates to filling facilities)

All participants in medern supply chains
are expested W have effective practices in
place for rapid identification, location,
and withdrawal of foad lots when
problems are suspected or confirmed.
This requires the adoption of business
pracices that enable trading partners in
the food industry to track and trace a
product throughout the entire supply
chain

Several reasons for application

Control food hazards

Provide reliable product information
‘Guarantes product authenticity
Cuality assurance

Process and order management
Praovide traceabiity in case of recalls
Regulatory requiremeants

Harvesting Recealving

Broduct is harvested and
place in bins which serve
as the traceable unit
between farm and
packing house. A field
tag is applied to the bins
used for ransper.

ﬁ:\c."-;"

Packing house checks if
all products are property
Identifled.

Then the products are
moved to a holding area
untll it ts to be packed.
Received products are
recorded

Packing Dalivary
Products are placed on
packing line and &
batchilot number is
assigned fo the
praduction run.

After procesaing and
packing a labal is applied
to the packaging.

Upon dalivery, info is
recorded again

Info recorded during
processing

ot

Ratch

o Supplar Eid

Glubal Trade

Pl sodi
PR i Mumisee

Case (1/2): Aguas Misioneras




Providing consumers with bottled and traceable Argentinian water

AGLAS
MISIONERAS
Traceability system for beftled waler throughout the supply chain - from well to supermarket

Recall - Ability fo track water to its well of origin

of G51

with Global frade item number (GTIN) and serial shipping container codes (SSCC)

Enabled the standardised identfication of preducts, all ili ion and p
updsated production circuit analysis, achieved an easier and more efficient stock management zyahem

an accurate and

About Case Production

Tne company has 2 focus on consumer safely - Aglobal trade ilem number (GTIN) is encoded into
Aguas e and wanted to develop a the barcode with other information
state company packaging and iﬂmbllltr system to track the production, Pallets of goods are identified by serial shipping
distributing quality drinking watar. packing, atorage and distribution of ita hottled container codes (SSCC)
The cumpa?mqwu!ks loganeraals g water, and if needed, frace delivered water back - Aregister of how lots were used can be generated and

1o the well whene il originated, As a first slep, AM
-assigned each of its products a unique code
‘which was encoded in the barcode together with
a bateh number and explration date.

Case (2/2): Alfajores EI Molle
Enabling digitalisation and traceability with serialisation

Ta comply with food safety regulations, attain certifications and better manage its broad stock of alfajores.

in case of a recall aguas misioneras knows which
supermarkets received the racalled botted water
based on each pallels B3CC, identified by the GTIN

resources through rational, profitable
and sustainable water management.

with G51

syetam (via for sweat freats throughout the supply chain

Impdementation of G51 barcodes with Glabal Irade e number (GTIN} and serial shipping container codes (S3CC) & a irceabfity
system via the GS1 TrazAR platform 1o caphure data and track products

Enables data dighalisation and process autemation. Prevides for Improved managernent in tesms of suppliens and svadable stock,
Centralises data, Promotes work culture with a focus on food safety

Case

Alfajores El Molle wanted to better manage its
stock by uniquety identifying the flavours of
alfgjores in its axtensive product lina.
Furmerrmre the enmpany needed to create a
ayeiam to comply with regulationa and
achleve specifi . They imp
G51 barcodes encoded with GS1 identifiers and
a traceability system (51 TrazAR platiorm) o
collect digitised data and frack product.

Production

= Tolay the feundation of the raceabiily system, Allajores
El Molle implemented GS1 ideniifiers (GTIN & S5CC)
encoded in GS1 barcodes to uniquely and accurately
Idanﬂly product flavours and dispatched units
the G81 TrazAR platform to digtalize
|he collection of data associated with their procedures,
and It helps them to solve problem of stock handling

Alfzjores El Molle is & small, family-
owned business located in Angenting.
The company dl

alfajores, a popular confection in
Argentina, in a varety of flavours.

Main challenges to overcome when introducing serialisation

Productivity Imported ma:l:nl international

Management & efficient
technology
— Sarial numbars, master data and
avart information need to be

exchanged among supply chain
parties and also reported n a

Capabilities & outsourcing

The choice I outsource Rling wil sso
epend on fhe company's abity to affor

If theeres is & rsk of OEE* reduction

During sxpor, compianies have lo adapl
when ntroducing earialisation: - 5 L

to the different regulations of the

compliant way. Data must s ba e e naw counrios in lerms of nocessary compliant serialsation.
protected from hackers and ciher line i ad ~ Mary companies choose o
cyter criminale. preferable; = For axampla, for medicines, thare |5 outsource packing to companies

— Inefficient technology can kit Lo
cading arrers, uplanned dowrdime,
high censumabies cost, complex
multi-supplier integration, and issues
with lasar oparator

— s weill ;s ther use of a cenlrally
procoss

& Europ=an senalisation system that
Ieys the foundations for senaliaation

software:

* Gverall Equpment Efoenzy

and ¥

that already have the capablliities
and expertiss to do serlalisation for
them in order 1o reduce costs.

Datasystems used to manage unique identifiers
Benchmark of suppliers




Adants supervisor io corfigure all your
Ines an
+ drives serlallaation and aggregation

Integration Software
Printing ity
d
X

Integration  Adents pllot manages the marking and
e ps fe':'pl"' °'“'";“:"'“°"" o Big-  WINERP  conwel of unitlavel cades on the production
. el intermational and MES fine and ensures accurale transmission of
ing = -
syslems nfaermalion
Adents Prodigl Seralisation and traceabiity
solulian lo generate, manage, exchange, X
enhance and anahyze seralisation data
Siutians for
identification, Intesgration ‘651 standards provides the global
Gs1 EPC/RFID barcodes & BE Big - with ERP frampwark and Incal implamantation services x
labals, and supphy mtarnaticnal - and MES 1o ensure that receability systems ara
chaln standards systams Interoperabie and scalabis
aystem
2 ZetesZeus is a product raceabiity softwars
o mg- RN angtrack 8 trace platform i
Zafaa Supply chain salutions BE intarnational it existing
and technalogy I EMEA, WS or ERF  ZetesAtlas |s a packaging exacution systam
systems that provides quick and easy identification, X X
R e o
e “ S m =
+  Provides » phona application that alows digital deposit réum sysiem
Mobda appication tha contai red ive tha d it on the alled],
Polytag i Polytag DDRS {5can the cantainar and recaive tha deposit on their aps walle) UK small
+  Solwtion usee 1o capiure | pe orink
Can genersle migue codes or work with olher cods providens.
Mobie e + Provides 3 phong application that allows digital degosit return system UK ol
waste for tha DORS. {scan the container and racatve the deposit on their ape wallet).
Salution uses 1o caplure in-gcape eink
+  Thay manufacture Reverse Vending Machines usad with DDRS for
PET batlles, cans, and glass battas.
Recyclever Raverse vunding Recycaver +  Consumers use Reverse Vanaing Machines | RVM] to retum empty UK small

machina for CORS

drinks corfainers and obtain a reward. RVIM's are installed in
superrrarkels and premises The coundl collclion peinls, warkplaces
aand many athers.

Which technologies are on the market ?

The optimal printing and marking technology for a given application depends on factors including the
packaging substrate, equipment integration, production speeds and code requirements.

e e

Inkjut
s surfacs.

An Inigfet peinter prints by spraying tiny drops of ink on the

High coding Bccuracy even on concave surtace of a can
Production speeds 540 canaimin

Mon parmanent prnt

Most frequently shogen coding solutions

Thermal Uses a drop ejection pracess (hal fires very

Inkjat

ther ink from the nozzle because of expansion.
CO2 lasar
Fiber laser

reguiting laser beam s shaped and releaged.

ik, resulling 1 a high prinling resolutian. The systen works
by applying @ vollage and hesling the ink rapidly and sjecing

©02 machines usually produca the |sser beam in a sealed
glass tube which i filed with gas, usually carben diskide, &
high veltage Naws Mrough the lbe and reacts wilh the gas
particles, increasing their energy, in tum praducng light.

Fiber lasars use pumg light from what Is called laser diodes.
Thase diodes emil light that Is sent Into the fiber-optic cabla.
Optical comgonents iocated In the cable are then used 1o
generste 8 specific wavelength and amglity i Fnally, the

Il droplets of o speeds max
Low-cast
Mo parmanent prak

Is more comp:

Praduclion speeds 1,200 cans/min
Perranent print

Almost no downlime

High coding sccuracy evan on concave surfaca of a can
Is more compect

Ability to more efectively penetrate and code reflective
Materials, such &= sluminium cans

Production speeds 1,500 cana/min

Perrnanent print

Almaet no dowrlime

The most innovative solution that does not reduce the
speed of can production

High coding aceuracy [nol on concave surface)

Type of surlace: metal, plastics,
and fiexbia packagpng
Concave surface ike cans: YES

Type of surface: metal, plastics,
and Nexible packaging
Concave surface B cans: NO

Type of surlace: metal, plastics,
and Nlexitie packaging
Concave surface ke cans: NO

Type of surface: metal, plastics,
and flexdbia packagng
Concave surface ike cans: YES

What is the process fostered for serialisation, aggregation and




DDRS?

Manufacturing phase

Point of sale
a1
‘\

Activation of digital deposit at

Packing phase Distribution phase

Seralisation: Application of unique Aggregation during Packing

Tracking of packets

cade during manufacturing process process point of sale
" ~ ctivating the unique code with
Unique codes are verified after The mevenent of the products By
The unlgue codes are generated and put anebcakin from disrit Rl the deposit at the polnt of sale,

on the packaged products: poszibllities for fraud can be reduced

tracked all the way out to the

:::::_ef:i:;?; a:ﬂ";ﬁg:g:"" ’peeu':‘ ot A code (assacisted wih the Intended retad stare which has bt

the can, notfemsica at production spasd on  S°12 MMBers of s containers)  he fofloving advantages: The deposit is net claimable

side of the can is put on the packets so that Improved Inventory until the: itern has been purchased
data can be aggregated and management so fraud pre-sale ls impossible

i 3 tracked throughout the aupply = Real-time information - The amount and currency are

acivaedinked a iffren imee. i 1 ERal A hosti T el - Identiication of insd at point of sale

recommended 1o activate the code with the mandatary for goods and - Identification of fake products allowing goods to mova frasky
beveragas. entering the supply chain from one country to anothar

HERSlL MR AL e TG o 22l e vokl i) without deposit complications

How to manage products imported from abroad?
Use cases from other industries applying serialisation

Falsified Medicines Directive Tobaceo Products Directive European Medicines Verification System

As part of the directive on falsified medicines,
the European medicines verification system
(EMVE) was 58l up

Importers of tobaceo products have to comply o

- Safaty faature rules {unigue coda & anti- the diective by taking the fallowing staps:

tampering device) don't apply to medicinal

products imported inle mefmber stales - Prior to goods arrival In Europe: serial
mumbere need to be acquired from different
sountries in Eurcpe, dispatched to the
manufacturer and then commissioned once

they have been applied to the product

- Upon arrival in Europe: logistics and
adminisirative transactions must be

= Member states can use natlonal
legislation to regulate which provigiona
apply te imported products
- Exarnple: mandatery verification/
decommisaioning of products

generaled
Options
Foreign manufacturers
Dan’t apply ta Repackage or E i
quest and apply
Z imported produsts. IR EDE e Sethenl leaued nnlueun codes

2]

This i a European hub that collects and
ensures medicines authenticity by an end-
to-end verification

unigue serialisation with
random numbers to their products and
upload it inte EMVS
A each paint in the supply chain codes are
scanned and verifiad with using EMVS

Upload existing unigue
codes inta national

repogitory

Small producers: outsourcing

For small producers who package their , the cost of i ing &

aystem might be too high for them and the question of outsourcing arises. For the emall producars who do
not pack and label their products themselves the aifuation does not change and they will continue to
outsource the packing and labsliing o a company that will also offer serialisation.

Outsourcing serlalisation only

The producer sends the products already
packed and labelled and the outsourcing
company onky serialise them

We then have two possibilities for outsourcing:

Qutsourcing packaging, labelling &
serlalisation

The producer sends the containers to be
packed, labelled and serialised to the
‘outsourcing company

Pros & Cons of out: cing serial
Pros Cons
® The cost of implementing serialisation is borne by the external packaging = Cost associated with loss of speed (time to send products to be

and labelling company, which can divide the coata ameng Its clients.

= There is no need to finance a serialisation solution adapted 1o the
«current supply chain or to hire competent resources in this area

seraliaad) and delays (OEE Impact)
Cost of ransport of products to the seralisation site
= Cosal of outsourcing and extra fees that the organisation may

impoae in case of code changes et

Outsourcing the serialisation doesn’t seem to be a solution which matches the reality
of the constraints faced by small producers. To what extent would this be a feasibly
solution to allow them to limit the costs of the system (especially so that they remain in
line with relative cost that larger producers pay).

Has any small producer been consulted on the idea of a D-DRS? What was their
reaction?




Process overview as conclusion

The implementation of a DDRS implies the serialisation of all PET bottles and cans sold in the Belgian market, a serialisation
already implamentad for example by the tobacco and pharmacautical sectors. Based on the explained research a final

process from serialization to retumn for

1. Serialisation

Application of the unigue code at the end of

the manufacturing phase (packaging filler)
once the product has baen botlledicanned,

Different printer solutions have been

ing of a DDRS sy

IO et mandalory far

Application of 8 code on the packets
containing the single products in order
to be able to track them

has been proposad,

5. Return for recycling

Once consumed, the container is

returned for recycling according

to the solutions offered by the DDRS:
Feum by

e

proposad and solutions exist that do not
affect production speed or marking quality
for both cans and plastics boitles.

The unigue code may be subject to national
reguiation in order to be complementary to
Dl 4. Activation of the code
‘Association/activation of & deposlt bo the
coda st the point of sale in order to
rinirnise the risk of fraud (fravduient (RS
codes for unaoid bottlea)

3. Tracking inet required for DORS)

Tracking of the products throughout the
supply chain

Introduction

Deposit Return Scheme

Digital Deposit Return Scheme

In a Deposit Return Scheme (DRS) a small value is assigned
to an item of packaging which is refunded to a customer
whin the ilem is refurmed via a dedicated collection points.
This ‘deposit’ acts as an Incentive for consumers to return the
ampty i b thy ing reuse ar i

A digital deposit return scheme (DORS) bullds on the classic
deposit refurn system by assigning a unique code to the
product and a second code to collection points, so that
consumers can return the preduct (thus claiming thelr refund)
at home or on the go using a smartphane app.

The means Lo relurn the items: The means to relurn the items:

[

Raen 1o retall Smartin

Return & recycling rates for DRS - EU




5 countries in Eurape with a DRS in place (selection based on n® of inhabitarnls or located near Belgium)

Countries | Type of DRE Start of DRE Scope Deposit Return Rate* Recycling Rate™*

Ea Plasts (predominanty PET), metal PET bollle 0,256 7% PET bollles Plastics total 104%
Germany e 2008 (alminam), giase Cans D.25€ 29% Cars Cans 107%
The - 6% PET botfles
Netherlands w Ralum ool 2005 Blassiz (predominanty PET) PET tioftie 0,106 ta 0,266 ;‘E-.;;J(m impisment in - Giaso o 100%
. N Cans D11E
Sweden v x:‘::l'hf "":'Im :3: ki PET, HDPE, aluminium, sieal  PET hoftie<), 5L 0.11€ ;’;;g":’"“ Ciase o 100%
pol . PET tiollie=0,5L 0.226 :
ﬂ.‘ Plasic (predominanty PET PET bottie, Cans<0,5L 0,166 89% PET botlles
Morway AT L HOPE), matal (sluminumtinplste] FET bottle, Cans>0,5L 0,256 89% Cars ol
: 3 Plastc (predominanty PET, metal PET boftle 0.06€ 89% PET bollles
Croatln REmGISEN 2006, (aluminum and tinpiale). glass  Cans D.OGE 79% Cars I o 1T
=+ Allthe 10 ies in the E i that have a DRS system in place have a return rate above ~80%.
- ™ irye 1oy waght o g Ha { - i 1
“Faria ubsoa T ettt Py

Return & recycle rate for DRS - Worldwide

Latest return rates in Deposit Return Systems by minimum deposit value (USD)
l.ﬁollr' o %
= It can be conchided that the higher the value of the deposit the higher
the refum rate - Al countries with 2 deposft velue above 0,15 € hava &
ratum rate abave 90%.

Seienlific regsarch has aso been able lo highlight olher alements thal
impact on pecpla's benaviour (2.0. sofing) 8nd therefore on tha retum
rate:

» Dirtiness: A dirly ar dlapicaled skale of collkection pont

et et .

= Distance: Distance to iraved 1o the collection poin

» Waskly collaction: Frequancy of callecsian

e T

e e

» Visibility of sorting {narmative): Sorfing & a normativa behaviour
ani secal visitility {e.5. daorto-door collsction) leads to mars sarting

s EEIEENES S
Aty Pt et

[
Swedden

Ep—
-
Garmany

Vorws Uiz

* Information; Level of information about recycling to the population

Prince

» Parcaived constraints: Tha parcaived canstraint (physical offort
lime and spisce requirements) kads o less sording

Prwtourefiand s Labesdor

» Belief in offectiveness: The mare people bebave thal recycling is
efficient and envirenimenlaly fandly, lhe more tey sort

Ed Bt g B S, Bt Pakansnsn Sk 2

Move towards digitisation and kerbside collection for DRS

Norway

Tha largest online grecery shop, Kelonial (rebranded Oda), delivers grocaries to individuals and businesses and then had the idea to offer 1o collect customer
relums on deliveries for its customers, They collect empty waste from customer houses, the wasie is collecled in plastic bags, which are scanned by Kolanial at the
time of collection. This saves the customer having to travel 1o a collestion point. The money is then credited to the customer’s account. Kolonial is associated with
one of the deposit retum organisations 1o bring the waste (o be recycled to them. This serdce exists from 2016 and in 2020 Kolonial collecled neaty 3.3 million bolties
and cans.

hasipe

Czech Republic
Mattoni and online grocery shopping site Kogik.cz have created the first circular, deposited bottle. It is made out of 80% recycled plastic, and will get a new lease of e

when refumed. They provide the same service as Kolonial,
-+ FipaNaewmanoi 5T cxkesuesonsbily

DDRS - pilot projects

Conwy pilot: households received a welcome pack and therefore didn’t pay a entry
deposit
Whitehead: no deposit so this was by no means a D-DRS pilot




of DDRS pilot projects:

Polytag - 2021

Conwy (L

4 weeks
325 heusehalcs.

B3% (271 households)
A sal of plastic waler botllee.
YES 0,26
I::‘I’:un product YES

YES [OR code sticker an thair oan bin + tagged

There are currently no examples of a DDRS implemented on a nafional scale, but various pilot projects have been carried out. Here are 3 cases

| Rewarddwaste - 2021
Db (IRL
4 waeks
200 hausahalds.

72% registered (145 hausehalde)
Wilk boities
VES 0,26
YES

YES {code an their awn bin)

| Rewarddwaste - 2020
Whitehead (IRL)
4 manihe”
2000 househalds
25% of households

Drinks conlsners (plaslic balties, mik boliles,
dless botlles and cens) Tromm 8 specific shop

M [only reward for voucheary
YES

YES {unique code an bax st hame! Bin callection)

code

bin caleclion pairt)

Kerbside collection. Al home by scanning beir bin
& thelr battie with 6N BpS. For householcs without
smartpkara, register o a ‘vendar apa’ and placed
the emply botlles in & uniquely Legped Bin al 3
colleclion paint.

Karosida collachon. At home by scanning thair bin
& thasir bcetle wilh 201 sspp.

a7% engagament rate (253 regstered househoids

scanned & ket one hottie) 4% of refurn rate (G55 retumed’ 700 delverad)]

(It Thara is no national implementation of DDRS.

Therefora a pracise comparison in the field can not be done with
DRS.

4

The resull of these pilet show promising resulls in terms of
engagement, adoption by consumers and collection rates.

Several studies claim that there could be an increase in the return
rate with a DDRS sclution compared to DRS as the convenience of
engaging with a8 DDRS at the kerbeide could atiract greater container
redum rate from consumers.

N ©

Kerbside bins ar collectan paints.

The tial objsctve did nat indude tesiing ihe
daposittetum funclic bul only the malivetion of
peaple for DORS ard the use of the app. Suray
ware conducied.

DRS

D-DRS

Pro

e Positive impact on the litter (compared to no incentive)

e Positive impact on the return and recycling rate (compared to no
incentive)

e Limited change for producers (requires one-time change in label)
e Suitable for reuse by reverse logistic from the supermarket

e Increase in recyclate quality (no contamination)

e No issue of data privacy / GDPR compliance

e No risk of people redeeming the deposit without properly
discarding the packaging.

e Accessible to all: children, older generations, people without
smartphone, tourists (no need for a smartphone, digital capacity or
bank account)

e Align with practices of neighboring countries

e Presence of employee support at take-back locations

e (Assumption). Positive impact on the litter (compared to no
incentive)

e (Assumption). Positive impact on the return and recycling rate
(compared to no incentive)

e Flexibility in the means of collection (at home & on the go)

e Builds on existing success of blue bag system

e Optimal access and availability of collection points to capture
maximum amount of identified fractions

e Implementation of unique code provides data on traceability,
consumption and consumer habits

e Creates additional communication channels towards consumers in
relation to litter (app)

e Adaptable system to access other fractions

-+ Mintmalrisk-of-fravd-{re-cashretorAsro-mpert)




Cons

e End of blue bag collection for identified fractions

e End of door-to-door collection for identified fractions

e (Assumption). Shift in waste transportation from
intercommunales to private waste operators, potentially lowering the
negotiation power to reduce cost for collection & transportation

e Significant change in waste management for households and
private consumers

e (Assumption). Significant cost for consumers to return identified
fraction

e (Depends upon design, not proven in best-performing
system). Constraint in access and availability to sufficient collection
points to allow for consumption on the go and beyond opening
hours of collection points with RVMs

e Impact of implementing a deposit system for retailers (machine for
returning waste infrastructure)

e Risk of fraud (Import, multiple reimbursements for same unit [tbc],
eashreimbursement)

e Significant change and costs for producers in setup phase
(serialisation), especially for smaller producers

e Home scanners are not a solution for digitally impaired users and
put a lot of responsibility on municipalities (set-up)

e Digitally impaired have no access for reimbursement on the go

e Implementation requires support from local authorities

e Risk of fraud (duplication of codes, hacking of the system, people
taking pictures of the QR-codes in PoS)

e Risk that the redeemer does not dispose the fraction in the
appropriate collection point

e Significant change in waste management for households and
private consumers (scan of multiple codes, use of an app)

e Unsuitable for reuse from reverse logistic in supermarket

e No increase of recyclate quality (packaging still contaminated)

e Issues of data privacy / GDPR compliance

e Heavy backend infrastructure

e No physical support at take-back location in case of difficulties (at
home / on-the-go)

e Absence of incentive for retailers to take part in the system (low
Producer Responsibility)

e Risk of attracting other waste with 'Smart' bins

e Feasibility: is this system even feasible?

e Timing: Never been implemented: need (years of) further testing




