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5 millions of tons of household packaging per
year in France

A French household = 10 packaging thrown
away per day on average

Packaging waste = 30% in weight, 50% In

volume of the total quantity of household waste

(CNIID)
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Current status

TO BRIDGE THE CIRCULARITY GAP WE NEED TO:

A\ stopextracting /) Stopwasting £\ Optimise what we already have /) Cycle more and better

| Today: packaging is a growing market
| Recycling: up to 80% for glass but not more
than 22% for plastics

| The rest: burnt, landfilled

(CNIID)
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Rising public demand for

sustainable packaging

| 46% of French people find their
packaging invasive (compared to

23% in 2000)

| And 34% think that we could do

without it (3 times more than in 2000)

(CNIID)
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Packaging under pressure

Market access

Industry standards A

9 & i,
: carce resources
3 ’ pﬁ ’R Government regulations & rising cost ‘

Customers Employees Competition

Investors &
analysts

Stakeholders Compliance Business
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Common EU target for recycling (by 2030):
= 65% of municipal
= 75% of packaging waste

= Simplified definitions & harmonized calculation methods for EU
recycling rates

Binding landfill target (by 2030): to reduce landfill to max. of 10% of
municipal waste

Ban on landfilling of separately collected waste
Source: i

European
Commission
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http://ec.europa.eu/environment/circular-economy/index_en.htm

Trends for the Packaging sector

thinkstep

Where things become complex

| First: lightweighting (bottles, cans, etc.)

| But when not possible anymore (technical limit): simplification of packaging,
optimization of volume, use of refills

| Changing materials: integration of recycled or biodegradable material, working on
recyclability or biodegradability

| Rethinking the couple product / packaging (packaging functionality) to reduce

environmental footprint (concentrated laundry, compressed deodorant)

(ADEME)
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The 7 functions of Food Packaging

thinkstep

Where things become complex

Preserve the quality of the food

Prevent microbiological risk

Prevent chemical risk

Preserve the integrity of the packaging and his content
Preserve the environment

Meet the processability requirements of materials

Communicate with the consumer

© thinkstep, all rights reserved



Packaging under pressure

Summary

| Function is priority

| There is no ,,one-fits-all” solution regarding
sustainability

| New designs and new ideas are needed

| How can ou tell what is more sustainable?

© thinkstep, all rights reserved
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Life Cycle Assessment (LCA)

thinkstep

. . . . . . o
| Considers raw materials, production, distribution, @\gc;@“ .
ateria

Extraction
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use, and end of life

Disposal Processing

A\\

| Based on internationally established, scientific

®

G\J

Transportation

/

approach
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| Environmental impacts such as:

I cCarbon footprint

uv
Radiation

Infrared
Radiation

| Photochemical Ozone depletion potential
| Primary energy demand from fossil fuels

| Water consumption

© thinkstep, all rights reserved




CIRCULARITY INDICATORS

A to uring Circularity

METHODOLOGY

O =y GRANTA m

https://www.ellenmacarthurfoundation.org/assets/downloads/insight/Circularity-Indicators_Methodology May2015.pdf

© thinkstep, all rights reserved
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Material Circularity Indicator (MCI)
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Based on GaBi Envision Web platform (standard web browser, high
guality LCA models, GaBi database).

Allows the comparison of different scenarios and provides immediate
results (PDF report).

Covers the complete life-cycle of packaging solutions.

It supports the evaluation of activities about the “extended producer
responsibility” such as take-back systems (not cradle-to-gate but
cradle-to-grave).

© thinkstep, all rights reserved

f—

thinkstep

thinkstep
GaBi

16



Manual entry of parameter
values

Comparison of alternatives
Inclusion of further maternials
and processes possible
Company-specific solution
Shared platform with
confidential access area for
each company

LCA Engine

4.9.
=

Packaging and background
datasets

(matenals, processes, transport,
use, End-of-Life)

© thinkstep, all rights reserved
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Fully customizable report (pdf)
Set-up as datasheet possible
Automatic calculation of results
Result display as graphs and/or
tables

Background information
Company logo
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Our answer

GaBi Packaging Calculator

thinkstep

i 3 REPORTS  ADMINISTRATION HELP % Flora D'Souza
GaBi Envision

I GLO_ Life Cycle of Packa... #' @ @
Calculation stotus:

9 Text Variables

¥ Scenarios

Parameter 3 Baseline Alternative

> General overview

A SLDYDPUDSIIGPD] A
W 3S0|D /9zZIsvy

» Consumer packaging
» Display packaging
» Shipment packaging
» Packaging & filling

» Product distribution

thinkstep .
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Characteristics

Full LCA Model built using the latest GaBi Databases

thinkstep

Life Cycle of Packaglng 2018 p ' Selection: Life ¢
GzBi Prozess-Plan: Mass e ————
1-1_Consumer psh ’CPPdect po Functional Unit S
12 DipayPackagng b , DPProduct .0 1-4_Packaging &Filing pghy Distribution pch
il G . |
1 3_S'iunentpadaolrwrh_;'dﬂwr - p,Of_ g |
2_End of Life of p;h
Packaging

© thinkstep, all rights reserved
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Online packaging calculator

aBi Envision REPORTS  ADMINISTRATION  HELP W SRS |
thinkstep

I Packaging Calculator_ts _Versionl... Z @ { ) ( ) { > )

2 Global Settings

9 Text Variables

Out-of-the-box

Packaging Sustainability
tool today

Calculator .

V¥ Scenarios @

Parameter ¥ Baseline Alternative Comment

» General overview

OR

» Consumer packaging

<

*» Display packaging ?: ::
a| G

» Shipment packaging a|® .
Customized

* Packaging & filling g 2

*» Product distribution : b4 to O | to m O rrOW*

» End-of-life of packaging

Comparison of
two packaging alternatives

= Report =

*Delivery timing a
function of project
] .| scope :-)

© thinkstep, all rights reserved 20




Comprehensive parameter choices

42 raw materials, 16 manufacturing processes, 7 geographic regions, EoL thinkstep
Plastic EVOH v Mass of plastic : 50 | ~ Shipment packaging
: " EVoH = : [ 1 : : J
Manufacturing 1 [p— Al Plastic | PET - | Region of manufacturing | . EU28  ~ |
Setvern | AREE _ ‘ Manufacturing Injection moulding ~ » Plastics —
; PA (nylon) United States
» T t to pack sit
ransport to pack site . Recyclad contant Blow moulding » Bioplastics s
» Plastic 2 op —  Extrusion 3
) ~ Transport to pack site : » Foams aparn
» Plastic 3 PP aristed - o e L South America
i ) FE Air Film thermoformed » Natural materials )
Bioplastics PU 1 - Australia
- i India
Laminate PV Ball Injection moulding RISt

v End-of-life of packaging

Region of EolL treatment EU28 - EU28 - Select location for end-of-life treatment

v End-of-life plastics

v EolL EVOH
Landfill 0] 0 [0-100%] Plastics to landfill
Recovery 50 50 [0-100%] Plastics to incineration with en
Recycling 50 50 [0-100%] Plastics to recycling

© thinkstep, all rights reserved 21



Dynamic results analy

GaBi Envision REPORTS  ADMINISTRATION  HELP . thlnkstep

[ Packaging Calculator_ ts _Version 1.... Vi

% Scenarios @ ~ 2.2.1 Equivalency Calculator P h . .
Impact Category in each Impact Category ut t I n g S I n
Climate change driving a passenger car for [km]* 0.208 0.412
Parameter 3 Baseline Alternative Comment [kg coZ £9.] - =
Acidification lquantity of emissions is sufficient to damage [ke] of calcium 0.000219 0.000551 e rS e Ct I Ve WI t
[moles H+eq.] carbonzate-based minerals (used for construction of historical
N . or present in coral reefs)
General overview Eutrophication freshwater [emizsions could make [L] of natural spring drinking water unhealthy 0.00243 0.00447 . .
equivalencies
» A Phatochemical ozane emissions value reported could bring this amount of [m3] of air 0.188 0.224
Consumer puclcuglng {formation (from the safe level to dangerous level of air guality for outdoar
[kg NMVOC 2q.] spo
D By eadaris Primary energy demand, |amount of energy with which you could power a lzptop for this 0.27 0572 Sa ' ' 'e a S
RIOHE ging toal [vy] many hours [n] 7

~ Shipment packaging a) Assuming that car complies with EUROE emission standard and has engine size betweeen 1.4 and 2 liters. Gasoline use for one km is 0.0505

driving X miles®)

kg gasoline.
< b) Maximum value for phosphate in drinking-water in order to be still considerad healthy is 5 mg/liter, according to German Water Regulation
Region of manufacturing EU28 - EU28 - Select mant — > act (2001). '
g_ B ) Ozone concentration limit is 100 1g/m3 for 8-hour mean, according to the WHO (2011)
~ Plastics er E_ ) The model in consideration is Dell XPS 14 Laptop with 69 Watt of active mode power, reported by the producer.
N
Q@
5
> HEHE R G, G o)) % ‘5 The equivalency calculator represents the values that are converted from the environmental impact categories into
P ‘ Y b = g relative situations known to a user. In each category, it is seen how the amount of environmental impact is
o e " translated into different units.
Mass of part ¢} 0 [g] Mass of i >
<
Recycled content 0 0 [%6] Recyclec 2.2.2 Material Circularity Indicator
Use cycles 1 1 Number of L A circular economy aims to maintain the value of products, materials and resources for as long as possible by I raC k h OW

returning them into the product cycle at the end of their use, while minimizing the generation of waste. The
fewer products we discard, the less materials we extract, the better for our environment. This process starts at
the very beginning of a product's lifecycle: smart product design and production processes can help save
resources, avoid inefficient waste management and create new business opportunities.

v Transport to pack site

circular your

Ay o o (L] Uraefy The Circularity Indicator shows how circular your product is, where 0,1 means that your product is completely -
linear and a number close to 1 means that you have a circular product. The methodology used in this report is S O u tl O n S are
Rail o} o} [km] Transp - . . ) . R
based on the Ellen MacArthur Foundation's methodology published in "Circularity Indicators: An Approach to
Measuring Circularity, Ellen MacArthur Foundation and Granta Design, 2015."
Road o} Q [km] Transp
[ | Baseline | Alternative |
Seq 0 0 [km] Transp |Material ircularity indicator | 0.595 | 0.459 |
» LDPE film
» PET film v
< >

© thinkstep, all rights reserved 22



Summary

thinkstep

| The complexity of the decision making process is not eliminated with this tool: the user still needs to

decide which environmental criteria are most relevant in the context of his packaging solution.

| But this tool provides a platform which is easy-to-use (no more than 30min introduction on functionalities
required) and is:
based on high-quality LCA data,

extendable to individual (e.g. company-specific) needs,

| flexible with the application of numerous parameters (which support e.g. sensitivity analyses),
| flexible in the selection of result indicators,

and provides a report template for communication purposes.

© thinkstep, all rights reserved
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Sl ll I ll I ary 22 Scenario Overview
Climate change midpoint excl. blogenic carbon (CO2 eq)
: 1_Gomsumsr Pl agry 2 D0 pley Packagryg
13 _Shig=enl pach 14 _Pachkaging A5
- f Life of Protaging 3
Yo ductMass IV e Ul s Mass i & e
. % &

Assess existing product portfolio

Inform R&D, prototyping

50 fcatun midpowt (v 09) Mo 01+ 631

CHmute Ounge MIBot. exd ogenc andon () 0F) [ig CC2 ea ]
= - " [Cimase change Mgt ING Biogenic camon (v 0Fj kg CO2 g ]

Respond to stakeholder inquiries Lo

WTOSh RN Wi edne S apow (v 59) Wole aThi 63 ]

[lerimng redabon LBq U235 w )

artioutate maser (kg FRLE =g

Rotochemicel 220me bmaben mdpont, heman heath (¢ 52) (kg NNMVOC o)

Measure, manage, improve your

product environmental impacts e Sknte v e ke CRESY v a1 20w then o

the product in the first column, and are coloured in RED when an siternstive has a value that is 20% higher then thet
of the first product.

221 Eguwslency Calouator

impac: Casegary | [ wy In each Impact Calegory = Mverrative
cu,qul}vm pemuenger car fof am]* a8 | 14
Ackifeation Potental  quastly of emssions & sullert to damage fig] of cakoum D007 0.0004

Rapid sustainability assessment B T e I :
for everyone on your team!

P

[kgEthese eq]  emesions vale reccried coud tang s amount of (M3 of 420803 60
umummlnmmunmu

E-vw Msmmmmmmﬂmhh 14 28
Told MA  many hows [\

%) Assuming that car compies win EURDE emssion standard and has engine som betwscen 1 4 and 2 e Gasolne use for one dm s

£ 0928 Kg gaseine

) Masi s for pf in dririegy i orer 0 b ol cormicioned hasit by in S mg iter. according Lo German Water
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Future-Proof Your Business.
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All the strategies, models, concepts, ideas, calculations and conclusions incorporated into this
documentation are, except explicitly stated otherwise, the exclusive intellectual property of

thinkstep AG and are protected by copyright.

They have been turned over to the client/user exclusively for his own use for an unspecified
time period. All included information is to be kept confidential and is intend for the user’s eyes
only. The client/user is not authorized to modify this documentation or to publish, reproduce or

distribute it in whole or in part outside his own company.
This provision may only be amended or revoked with the express written consent of thinkstep
AG. Verbal agreements shall not be deemed valid. thinkstep AG does not assume liability for

the accuracy, completeness and up-to-dateness of the provided content.

© thinkstep AG [2018] — All rights reserved
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