SPECIAL ISSUE — SEPTEMBER 2024

CIRCULAR ANALYTICS
PACKAGING NEWSLETTER

TABLE OF CONTENTS

. UPDATE OF THE PACKAGING AND
PACKAGING WASTE REGULATION

(p.1-3)

. COUNTRY SPECIFIC NEWS

(p-3-7)
. CIRCULAR ANALYTICS NEWS
(p. 8 - 14)

. EVENTS
(p. 15 -16)

I UPDATE OF THE PACKAGING AND PACKAGING WASTE REGULATION

On 24 April 2024, the European Parliament adopted the
PPWR in its first reading. The regulation received
strong support, passing with 476 votes in favour, 129
against, and 24 abstentions.

The adoption of the PPWR represents a major shift in
the EU's approach to managing packaging and

Adopted in 1st reading by the
European Parliament:

24.04.2024 packaging waste, aiming to enhance the circular
economy and harmonise the internal market for
(TET—r— agreement: ) packaging across member states. This new regulation
04.03.2024 will eventually replace Packaging Directive 94/62/EC.
\ The earliest possible application is expected by
Proposal of the European mid-2026. The following section outlines the most
Commission: 30.11.2022 ! - he 9
- important provisions of the PPWR.
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RECYCLABLE PACKAGING

(Article 6 and Annex II)

All packaging placed on the European
market must be recyclable!

To be classified as recyclable, packaging
must be:

MINIMUM RECYCLED CONTENT FOR

PLASTIC PACKAGING
(Article 7)

From 1 January 2030 (or three years after
the introduction of the related implementing
act) all plastic packaging placed on the

market in the EU must include a minimum
percentage of recycled content from post-
consumer waste (see figure 2).

o Designed for material recycling
o Separately collected

o Sorted in defined waste streams .
without affecting the recyclability of
other waste streams

Calculated per packaging type and format as
an average per manufacturing plant and
year.

o Recycled at scale

Packaging Type 2030 2040

» Packaging recyclability performance grades
are to be established by packaging category
and classified as A, B or C (see figure 1).
After 1 January 2030 (or later) any packaging
that falls below Grade C will be restricted
from being placed on the European market.
After 1 January 2038 packaging below Grade
B will be banned from sale in Europe.

e From 2035 (or later) the requirement
“recycled at scale” will be added to the
recyclability assessment.

Contact sensitive packaging with

0,
PET as main component el

50%

Contact sensitive packaging
(except for PET and single-use
plastic beverage bottles)

10% 25%

Single-use plastic beverage

0,
bottles el

65%

other plastic packaging 35% 65%

Figure 2

Recyclability Assessment of
Performance recyclability per
Grades unit, in weight
COMPOSTABLE PACKAGING
Grade A = 95% (Article 9)
Grade B > 80%
Grade C = 70% « 3 years after entry into force of PPWR.
Technically non- » Adhesive labels for fruit and vegetables as
< 70%
recyclable well as permeable bags and soft after-use
Figure 1 single-serve units for tea, coffee or other
beverages have to be compostable under
industrially controlled conditions.
REUSE

(Article 11, Article 29 and Article 30)

WASTE PREVENTION

* Minimum percentage targets for the reuse of (Article 38)
several types of packaging by 2030, with

indicative targets for 2040. These targets .

cover certain types of transport packaging,

grouped packaging and sales packaging for

alcoholic and non-alcoholic beverages (with

" exemptions for wine, milk and certain other

beverage types).

* A requirement for takeaway operators to
allow customers to bring their own food and
drink containers for refilling at no extra
charge.

Member States’ packaging waste reduction
targets (per capita, base year 2018*):

5% until 2030, 10% until 2035, 15% until 2040

(*Member States can apply to the Commission to use
another base year)

« 7 years after entry into force: The need to set
specific targets for certain packaging
materials will be reviewed.
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LABELLING

(Article 12 and Article 13)

* Obligatory label (based on pictograms)
containing material composition for
packaging placed on the market.

» Harmonised labels for waste receptacles.

NEXT STEPS

Q3/Q4 2024

End of Q3 2024

I COUNTRY SPECIFIC NEWS

UPDATE PROPOSAL GREEN
CLAIMS DIRECTIVE

EUROPEAN UNION - In March 2024, the
European Parliament approved the Green
Claims Directive by majority.

Further Information

PPWR ADOPTED IN FIRST
READING IN PARLIAMENT

EUROPEAN UNION - On 24 April 2024, the
Packaging and Packaging Waste Regulation
was adopted in its first reading in Parliament.

Further Information
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PACKAGING MINIMISATION
(Article 10, Article 24 and Annex IV)

+ Packaging weight and volume reduced to the
necessary minimum taking into account the
shape and material that the packaging is made
of.

 E-commerce, transport, and collective

packaging: empty space ratio 50%.

Earliest Application (18M)
- Mid 2026

Q4 2024 / Q1 2025
Publication

Adoption of the final version by the
European Council

ENVI Committee and (new) EU Parliament must finally adopt the
version after the corrigendum procedure

Eurther Information

’ CSDDD FORMALLY ADOPTED

EUROPEAN UNION - On May 24, 2024, EU
Member States formally confirmed the
Corporate Sustainability Due Diligence
Directive (CSDDD) in Council.

Further Information

O EU BAN ON BISPHENOL A

EUROPEAN UNION - On June 12, 2024, EU
Expert Committee approved the proposal from
the European Commission to ban bisphenol A
in food contact materials.

Eurther Information



https://www.europarl.europa.eu/doceo/document/TA-9-2024-0318_EN.pdf
https://www.europarl.europa.eu/news/en/press-room/20240419IPR20589/new-eu-rules-to-reduce-reuse-and-recycle-packaging
https://www.europarl.europa.eu/news/en/press-room/20240308IPR19001/parliament-wants-to-improve-consumer-protection-against-misleading-claims
https://germany.representation.ec.europa.eu/news/eu-staaten-fur-verbot-von-weichmacher-bisphenol-lebensmittelkontaktmaterialien-2024-06-12_de
https://www.consilium.europa.eu/en/press/press-releases/2024/05/24/corporate-sustainability-due-diligence-council-gives-its-final-approval/

O ESPR FORMALLY ADOPTED . PLANNED PLASTIC TAX

EUROPEAN UNION - On May 27, 2027, the GERMANY — The German government has
EU Council adopted the Ecodesign regulation agreed on a plastic tax starting in 2025.

(ESPR), which sets requirements for

sustainable products Further Informations

Further Information

. HEIDELBERG PLANS PACKAGING

TAX STARTING IN 2025
THETHERED CAPS MANDATORY
GERMANY - The  Heidelberg city
administration presents the single-use tax on
EUROPEAN UNION - Tethered caps on bottles food and drink packaging as an effective

solution to create incentives for waste reduction
and to specifically reduce waste volumes in the
Eurther Information Heidelberg city center.

are mandatory in the EU since 3 July 2024.

Further Informations

AR
DRS FROM 2025 . DRAFT BILL TO AMEND THE
W SUPPLIES REGULATION
AUSTRIA - Austria will introduce the Deposit GERMANY - The draft bill proposes the
Return System (DRS) for single-use beverage introduction of a reporting obligation for
containers from 01 January 2025. companies that handle food, in order to
implement the requirements of Regulation (EU)
Further Information 2017/625.

Further Informations

A SORTING PLANT TRIPLAST

OFFICIALLY OPERATING SINCE . FURTHER INTRODUCTION OF
END OF JUNE MUNICIPAL PACKAGING TAX
POSSIBLE

AUSTRIA - With a capacity of 100,000 tons
per year, half of all of Austria’s lightweight
packaging material can be sorted and prepared
for recycling in Ennshafen

GERMANY - 47 municipalities are considering
the introduction of a municipal packaging tax on
disposable tableware.

Further Information )
Further Information

NEW SINGLE-USE PLASTIC . MINIMUM STANDARD 2024
FUND LAW

GERMANY - The new Single-Use Plastic Fund
Law requires manufacturers to contribute to a
fund to cover the costs associated with waste
from single-use plastic products found in
streets or parks.

GERMANY - The Central Agency Packaging
Register (ZSVR) has published the 2024
edition of the minimum standard for recycling-
friendly design.

Further Information Further Information
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https://www.consilium.europa.eu/en/press/press-releases/2024/05/27/green-transition-council-gives-its-final-approval-to-the-ecodesign-regulation/
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32019L0904&qid=1719213790600
https://www.ara.at/news/europas-modernste-sortieranlage-fuer-leichtverpackungen-in-oberoesterreich-offiziell-in-betrieb
https://www.ara.at/news/europas-modernste-sortieranlage-fuer-leichtverpackungen-in-oberoesterreich-offiziell-in-betrieb
https://www.bundesregierung.de/breg-de/suche/verstaendigung-zwischen-bundeskanzler-olaf-scholz-vizekanzler-dr-robert-habeck-und-bundesfinanzminister-christian-lindner-auf-aenderungen-zur-aufstellung-des-haushalts-2024-2251434
https://www.heidelberg.de/hd/HD/service/13_10_2023+verpackungssteuer_+stadt+heidelberg+bereitet+einfuehrung+ab+dem+jahr+2025+vor.html
https://technical-regulation-information-system.ec.europa.eu/en/notification/24621
https://www.gesetze-im-internet.de/ewkfondsg/BJNR07C0B0023.html
https://www.duh.de/fileadmin/user_upload/download/Pressemitteilungen/Kreislaufwirtschaft/240516_Tabelle_Plastikfreie-Staedte_Umfrage2024.pdf
https://www.verpackungsregister.org/fileadmin/files/Mindeststandard/Mindeststandard_2024.pdf

TAX CREDIT FOR RECYCLED
PLASTIC PURCHASE

ITALY - Application of a 36% tax credit for
expenses related to the purchase of
biodegradable, compostable or recycled
packaging products, with a maximum limit of
20.000€ per year

Further Information

PLASTIC TAX POSTPONED
AGAIN

ITALY - Italy postpones the plastic tax for the
7th time in a row and will now come into force
on 01.07.2026.

Further Information

INFRINGEMENT PROCEEDINGS
AGAINST ITALY

ITALY - Letter of formal notice for Italy for
failed to fully transpose the Single-Use Plastics
Directive  (2019/904) into national law.

FRANCE - Mandatory EPR system for B2B
packaging from 2025 onwards.

Further Information

INTRODUCTION NEW EPR
SYSTEM FOR B2B

Eurther Information

INTRODUCTION OF
“SHRINKFLATION” DEGREE

FRANCE - From 1 July 2024, it wil be
compulsory to inform consumers of price
increases for products whose quantity has

decreased.

Further Information

A
& ECO-MODULATION
-wr

SPAIN - Eco-modulation has been in effect
since January 1, 2024. Discounts or penalties
are applied based on packaging material,
weight, and the number of units placed on the
market.

Eurther Informations

A
F GREEN DOT - NO OBLIGATORY
- LABELLING FROM 2025 ONWARDS

SPAIN - Labelling with the Green Dot will no
longer be mandatory from 2025 onwards.

Further Information

BAN ON SINGLE-USE PLASTIC
PRIMARY PACKAGING

BELGIUM - As of January 1, 2025, the use of
single-use plastic primary packaging for
unprocessed fruits and vegetables will be
prohibited in retail spaces and areas reserved
for trade.

Eurther Informations

‘ . DRAFT ON REGISTRATION &
A | ' REPORTING OF PACKAGING

DENMARK - The purpose of the draft is to
introduce regulations for a producer register
and the reporting of packaging information in
order to implement EPR for packaging.

Eurther Informations

‘ - EPR POSTPONED

w

DENMARK - The introduction of the Extended
Producer Responsibility has been postponed
from 1 January 2025 to 1 July 2025.

Further Information



https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:decreto.legge:2024-03-29;39
https://ec.europa.eu/commission/presscorner/detail/EN/inf_24_2422
https://www.gazzettaufficiale.it/eli/id/2024/05/21/24A02466/sg
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000041553759
https://presse.economie.gouv.fr/reduflation-publication-de-larrete-ministeriel-reglementant-linformation-des-consommateurs-sur-laugmentation-des-prix-des-produits-dont-la-quantite-a-diminue/
https://www.ecoembesthecircularcampus.com/web/app/uploads/2023/08/Eco-modulation-Guide-2024_ENG.pdf
https://www.boe.es/diario_boe/txt.php?id=BOE-A-2022-22690
https://technical-regulation-information-system.ec.europa.eu/en/notification/25193
https://technical-regulation-information-system.ec.europa.eu/de/notification/25142
https://producentansvar.dk/

INTRODUCTION OF DEPOSIT
' RETURN SYSTEM IN 2025

POLAND - A new deposit return system will be
introduced in Poland in 2025.

Further Information

% CROATIA FACES LAWSUIT

CROATIA - The European Commission has
decided to sue Croatia before the Court of
Justice of the European Union for inadequate

implementation of EU waste legislation into
national law.

Further Informations

A\ 17X ON PLASTIC CARRIER
QW BAGS ELIMINATED

SWEDEN - According to a statement from the
Swedish Ministry of Finance, the Swedish
government plans to abolish the tax on plastic
carrier bags effective November 1, 2024.

Further Informations

Y| . DRASTIC INCREASE IN EPR
q ' FEES FROM JULY 2024

SWEDEN - On 1 July 2024, packaging fees
increased as a result of changes to the

Ordinance on Producer Responsibility for
Packaging.

Eurther Information

. ADJUSTMENTS TO THE
PACKAGING LAW

ESTONIA - The Estonian government has
adjusted its packaging law and established a
database for single-use packaging.

Further Informations
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DRAFT BILL ON MECHANICALLY
RECYCLED SECONDARY

PLASTIC RAW MATERIALS

FINLAND — The draft bill aims to establish
criteria to determine when recycled plastic is no

longer considered waste and for what purposes
it can be used.

Eurther Informations

A LA INTRODUCTION OF EPR

v4l)> DELAYED

UNITED KINGDOM - The UK is delaying the
introduction of extended producer responsibility
(EPR) until October 2025.

Further Informations

@ UPDATED EPR COVERED
—— MATERIAL LIST

USA: CALIFORNIA — CalRecycle published an
updated list containing categories of EPR
covered materials on 01 July 2024.

Further Information

=

~—

EPR FOR PACKAGING

USA: MINNESOTA - Minnesota introduces

EPR for packaging and paper products.
Producers must appoint a producer

responsibility organisation by 01 January 2025.

Further Information


https://www.gov.pl/web/climate/deposit-refund-system-in-poland
https://ec.europa.eu/commission/presscorner/detail/de/ip_23_5443
https://twitter.com/sdriks/status/1701884170199294181
https://admin.npa.se/wp-content/uploads/2024/06/Forpackningsavgifter-2024-version-20240304-09-Eng-ny-layout.pdf
https://www.riigiteataja.ee/akt/121092023006
https://technical-regulation-information-system.ec.europa.eu/en/notification/25189
https://consult.defra.gov.uk/extended-producer-responsibiity-team/consultation-on-the-draft-producer-responsibility/supporting_documents/Consultation%20on%20the%20draft%20Producer%20Responsibility%20Obligations%20Packaging%20and%20Packaging%20Waste%20Regulations%202024%20.pdf
https://www.revisor.mn.gov/bills/text.php?number=HF3911&type=bill&version=4&session=ls93&session_year=2024&session_number=0
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=PRC&sectionNum=42061
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I BENCHMARKING OF DAIRY PRODUCT PACKAGING

For several decades, the deposit system has been a proven model in Europe, which
Austria, as the last in Europe, will also adopt by 2025. Furthermore, in January 2024,
Germany extended the deposit requirement to include milk and milk-based
beverages. This is a quite effective development, as our "Benchmarking Project to
Measure the Sustainability of Dairy Product Packaging" evaluated various results
regarding sustainability over the past year.

J

As part of European efforts to make the packaging
industry more circular, companies are facing the
challenge of adapting their packaging systems to
comply with EU regulations. New packaging
regulations require recyclable plastic packaging

A total of 230 samples were evaluated in the
categories of drinking milk, yogurt, butter, cream
cheese, and hard cheese.

During this study, key sustainability metrics were
identified. The results of this analysis revealed the

and ambitious recycling rates. These demands
have increased the need for environmentally
friendly packaging solutions in the dairy industry.

following key findings:

1. The recyclability of packaging for hard and
semi-hard cheese, as well as butter, in
Germany and Austria is below 70%, which
does not meet the minimum requirements of
the PPWR. In Switzerland, it is even lower
due to limited collection and recycling of
plastic packaging.

The "Benchmarking Project to Measure the
Sustainability of Dairy Product Packaging in
Germany, Austria, and Switzerland" by Circular
Analytics TK GmbH and FH Campus Vienna
compares packaging systems in the German-
speaking region based on ecological criteria.
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Beverage carton packs
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2. The comparison of recyclability and 4. The study derives comprehensive options
carbon footprint shows that good for improving packaging sustainability,
recyclability does not necessarily come with emphasizing that optimizations should be
low CO2 emissions. For example, multidimensional, not focusing solely on one
lightweight butter wrappers with a low criterion like recyclability.

carbon  footprint also show  poor
recyclability. Plastic solutions such as PET
bottles with sleeves and PP to-go cups with
aluminium lids have good recyclability but a
poor carbon footprint.

5. Sustainable packaging solutions are
characterized by high recyclability, low
carbon footprint, good product protection,
and complete emptying. Additionally, they
are supported by the use of recycled

materials or renewable resources.
3. Beverage cartons show a recyclability

ranging from 60% to nearly 80%, depending
on the design and the amount of plastic
used. The carbon footprint is on the lower
end, resulting in good sustainability values.

CONCLUSION: The study provides an unprecedented comprehensive insight into packaging
for dairy products in the German-speaking region. Companies now have the opportunity to
assess their packaging in comparison to competitors and make optimizations based on
scientific evidence.
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I BENCHMARKING FOR BEVERAGE PACKAGING: UNBOTTELING THE TRUTH

To efficiently manage the evolving regulatory landscape focusing on the new requirements of the
PPWR and market demands, the evaluation of packaging based on ecological criteria is as essential
as knowing the benchmark for the industry.

Therefore, Circular Analytics in collaboration with the University of Applied Sciences, conducted a
benchmarking project to analyse the current status quo of beverage packaging in the DACH region
(Germany, Austria, and Switzerland), based on ecological criteria. This comprehensive study
examined nearly 200 beverage packages across various product categories, such as mineral water,
fruit juices, soft drinks, energy drinks, and syrups. use and reusable packaging were considered.

Key sustainability indicators were assessed, including recyclability, carbon footprint, recycled content,
renewable raw materials share, and packaging efficiency.

The following results could be obtained:

RECYCLABILITY \
The majority of packaging used in the beverage sector (in all categories) already meets the
recyclability requirements according to the PPWR and thus achieves a recyclability rate of over
87%, far exceeding the minimum requirements of 70% that must be met by 2030. An exception to
this is plastic bottles with non-material-compatible decorations. For example, paper labels on
plastic bottles can significantly contaminate the material stream if they do not dissolve in the
recycling process, or full-sleeve labels can prevent the underlying plastic bottle from being
detected in the sorting facility (NIR-sorting). This shows that design for recycling must be
considered from the very beginning of packaging design and that even small components like
Q{bels can significantly impact the recyclability of packaging.

RECYCLED CONTENT \
The analysis of recycled content showed that, on average, more than 30% secondary materials
are already used in plastic packaging for beverages.. The Single Use Plastics Directive of 2019
already mandates a minimum recycled content of at least 30% for these packages. However, the
interpretation in both legal texts is very different, as the amount of plastic bottles placed on the
market per member state is used as a reference quantity for calculation in one case, while in the
\Iatest version of the PPWR, the recycled content per packaging type per production site counts

PACKAGING EFFICIENCY \
The study also considered the packaging efficiency of the products, i.e., the ratio of the weight of
the packaging to the weight of the product. The smaller the value, the better, as this indicates what
percentage of the total weight (product and packaging) is attributed to the packaging. An average
packaging efficiency of 12.6% was calculated. The greatest differences were found in the product
category mineralwater, as the packaging, including glass bottles, plastic bottles of varying wall
thicknesses, aluminum cans, and beverage cartons. The range extends from 2% for thin-walled
\plastic bottles to over 50% for single-use glass bottles.




JUXTAPOSITION RECYCLABILITY & CARBON FOOTPRINT: CATEGORY MINERAL WATEh
When comparing recyclability and carbon footprint (in Austria), it is evident that all cans (orange)
in this product category have a recyclability rate of 99%, with only lacquers and paints detracting
from this rating. The results also show a similar comparability in the mid-range regarding the
carbon footprint. Glass bottles (green) also have a recyclability rate of 99% and exhibit the lowest
carbon footprint due to being reusable bottles. In contrast, PET bottles (blue) have the highest
carbon footprint, although their recyclability is also around 99%. Only three analyzed PET bottles
show a lower recyclability of 86-90%, attributed to the use of non-compliant labels. The two
examined beverage cartons (yellow) have a moderate environmental footprint but the lowest
recyclability rates of 42% and 47%. Given the current form of the PPWR, which requires at least
70% recyclability, there is little need for optimization in this product segment.
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SUMMARY

To sum up, the beverage industry is already quite advanced in designing circular packaging.
However, the legal framework requires continuous monitoring of sustainability parameters and the
constant evaluation of design for recycling in packaging.

I CARBON FOOTPRINT: CRADLE-TO-GRAVE VS. CRADLE-TO-GATE

As the cradle-to-gate calculation is becoming increasingly important, this article compares cradle-to-
gate with cradle-to-grave calculation and discusses the differences between the two approaches and
their interpretations.

Cradle-to-grave means that the entire raw material and production, the transportation phase, the use
phase and also the end of life, i.e. waste treatment, are considered. In the cradle-to-gate approach,
the model ends at the factory gate where the packaging is produced - in theory. The fact that this is
not always so simple is explained below.

One important question that needs to be clarified in life cycle analyses, and is also particularly
important in the packaging sector, is, who pays for the recycling process in terms of environmental
impacts.

An example: If an aluminium can is recycled energy has to be used in the recycling process to sort,
transport and remelt the can, which leads to emissions. Secondary raw material - without incurring
the energy-intensive processing of bauxite to aluminium - is the product of this process (Post-
consumer recycled content [PCR]).

IRCULAR
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Now the recycler might feel that it would be unfair if the emissions were charged to him, as he has
produced new raw material. The recycler may instead feel that the emissions should be charged to
the purchaser of the new PCR material.

This is where the Circular Footprint Formula (CFF) which is applied in the Product Environmental
Footprint (PEF) and recommended by the EU Commission (Source) comes into play. Among other
things, the formula divides the credits and burdens from the end of life between the system that
recycles and the system that uses the PCR-material - i.e. between recyclable packaging and
packaging that uses recycled content. To make a meaningful allocation, the CFF is based on the
market situation (supply and demand). Each material is assigned a factor from 0 to 1.

. A low A-factor is assigned to a material that has a high demand on the market. In terms of the
CFF, this means that a low A-factor tends to reward recycling - i.e. environmental impacts are
allocated to the use of recycled content.

. Conversely, this means that if the A-factor is high, the use of recycled content is more likely to
be rewarded.

As the A-factor is market-based and recommended by PEF, the default value should be used. The
PEF allows the A-factor to be set to 1 for internal use in the cradle-to-gate approach for the purposes
of a hotspot analysis. No adjustment of the A-factor is required for a cradle-to-grave analysis.

Aluminium can, 250 mL \
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Climate change - [g CO.-eq
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B Material & production Transport & distribution W End of life

Figure 1: Aluminium can - cradle-to-grave vs. cradle-to-gate | Different A-Values are presented | A = default for Aluminium:
0.2. | PCR: Post consumer recycled content | Negative values (orange) are net-EoL-credits resulting from the potential
substitution of new raw materials with less emission-intensive post-consumer recycled content in future packaging. The orange
credits are deducted from the remaining positive values. | The use phase is not considered. | The can weights 10.7 g.
Source: Circular Analytics assessment

The example in Figure 1 shows that the impact of the aluminium can in the cradle-to-gate
approach with a default allocation factor according to the EU Commission (second column) has
the highest environmental impact. It should be noted here that a cradle-to-grave approach
generates many credits, as recycled aluminium potentially can replace virgin aluminium in a
future packaging, which is very energy-intensive to produce. The total impact (all burdens in all
life cycle phases) of the cradle-to-grave result is thus reduced by 54% by the credits.

The third column: cradle to gate [A = 1] is only appropriate for internal consideration in the sense
of a hotspot analysis, as it is not linked to the market. Calculations with A = 1 may therefore not
be passed along in accordance with PEF. To be able to interpret results clearly, the A-factor used
must therefore always be supplied with the results.

The fourth bar serves as a comparison in the cradle-to-grave approach if no PCR were used, i.e.
the entire can would consist of virgin aluminium. Only default A-factors are calculated in the
cradle-to-grave calculations, as the PEF does not provide otherwise. The 0% PCR can cause

(7% more greenhouse gas emissions then the can with 75% PCR.
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https://eur-lex.europa.eu/resource.html?uri=cellar:75e0de0f-5e6d-11ec-9c6c-01aa75ed71a1.0019.02/DOC_1&format=PDF

EXAMPLE: ALUMINIUM CAN — CRADLE-TO-GRAVE VS. CRADLE-TO-GATE

The following example in Figure 1 shows the life cycle (without considering the use phase) of an
aluminium can. This means that material and production, transportation and the end of life, i.e.
recycling, incineration and landfill, are included in the cradle-to-grave calculation, and just the raw
material and production phase in the cradle-to-gate calculation. It is assumed that the aluminium
is produced in Europe and then processed into a beverage can and placed on market in Germany.
In addition, the can consists of 75% post-consumer recycled content and 25% virgin material. The
result of a can fully made of virgin Aluminium is also shown for comparison:

\_

SUMMARY

The topics of circular footprint formula and end-of-life allocation are very complex and, as the
(extreme) example of the aluminium can has shown, strongly depend on the type of end-of-life
allocation. For users, this means that the A = default value should always be used to remain PEF
compliant and to ensure comparability with other results and that the selected A value should also be
reported with the results.

Nevertheless, it should be considered with cradle-to-gate results that materials with EoL-net-credits
and a low A-value are at a disadvantage in a direct comparison just of cradle-to-gate results because
the EoL-credits are missing.

COMPARATIVE ENVIRONMENTAL IMPACT STUDY OF PE PACKAGING AND
SUBSTITUTES

In light of current and future challenges facing society and the packaging industry, ExxonMobil
commissioned a comparative study to Circular Analytics to provide decision-makers with a
comprehensive overview of certain potential life cycle environmental impacts of different packaging
materials.

The study evaluates and compares climate change, water scarcity, and fossil resource use potential
impacts for 94 packaging options across 37 packaged products. PE-based plastic packaging and
corresponding non-plastic-based alternatives were examined in the following five end-use
applications:

« PE collation shrink films and alternatives,
» PE stretch film wraps and alternatives,
» PE rigid packaging and alternatives for non-food products,

* PE heavy duty sacks and alternatives

and PE flexible food packaging and alternatives

The study refers to the European market and accordingly a European scenario and examines all
packaging cradle-to-grave: Raw material & production, transport & distribution and end-of-life of the
packaging are considered. The following findings can be derived from the study:

+ Plastics generally have lower potential environmental impacts than glass and metals, except
in four cases (in the rigid non-food application) where PE-based packaging has higher or
similar water scarcity and fossil resource use than glass and tin-plated steel packaging
formats.

* For 57% of the analysed packaging comparisons, PE-based packaging shows a lower potential
climate change impact among the packaging material studies, but only in 32% of the cases for
fossil resources use, where paper alternatives often have a lower potential impact. However, it
should be noted that the potential environmental impact assessment of packaging is a complex
process and must be considered case by case.
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+ Plastics and other materials can enable paper to fulfil packaging functions which may not be met
by paper alone. For example, many of the paper-based packaging examples studied were
multi-material formulations with plastic layers or components to provide the required performance
attributes.

+ Sensitivity analysis showed that the weight of the packaging material, end-of-life dispositions,
geographical location effects, transport distances, and electric grid mixes are key parameters that
influenced the results.

+ The study found no distinct trend in which material has the lowest potential environmental Impacts.
Factors such as packaging material composition and packaging format designs and weights
were found to be important parameters in the analyses.

* Increasing recycled material content and recyclability of PE-based packaging, and metal and glass
alternative formats show a general trend of reductions in the considered potential environmental
impact categories for packaging materials.

Note that use-phase packaging performance differences, such as product shelf-life, breakage rates,
and product losses, are excluded from the study and may affect the results and the findings.

More background information on the study and a more detailed analysis of the results can be
downloaded on our website: LCA-Summary-Report-PE-packaging-and-substitutes-on-the-
European-market-Circular-Analytics 2024.pdf
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CIRCULAR ANALYTICS EVENTS

24. - 26. September 2024: EUROPEAN TRADE FAIR FOR PACKAGING,
TECHNOLOGY AND PROCESSING
Location: PM Messezentrum || Messezentrum, 90471 Nuremberg

FACHPACK is the leading European trade fair for packaging, technology, and processing, and has
established itself in recent years as a vital guide for the packaging industry and its customers. In
collaboration with our partner company Packaging Cockpit, we will be there to showcase our
innovative solutions for your packaging needs. Our Packaging Specification Management Software
provides customized solutions tailored to your specific requirements, ensuring a streamlined and
efficient approach to packaging management.

For further information

10. Oktober 2024: AUSTRIAN PACKAGING DAY
Location: Festsaal, FH Campus Wien || Favoritenstral3e 226, 1100 Vienna

On October 10, 2024, our partner FH Campus Wien, in collaboration with their cooperation
partners, will once again host the Austrian Packaging Day. Representatives from the entire
packaging industry will participate in the event — from manufacturers to packaging companies, from
service providers to public authorities. The Austrian Packaging Day brings together all stakeholders
involved in the field of packaging. This year, the Packaging Day will be held as a full-day event to
cover as many areas as possible.

PROGRAMM

w [09:15  Entrance and Coffee

8 10:00 Welcome and Opening

o |10:20 Presentation Main Sponsors

= |L10:25 Keynote Global Packaging Perspective

10:45 Safety of Coating & NIAS

11:05 Safty Assessment pf plastic recyclates - The Safecycle Project

11:25 Strengthening Member States’ capabilities to assess the safety, authenticity, and origin of food
11:45 Podium - Challenges in Safety Assessment of FCM

[12:00 Lunch

PART I:
SAFETY

[13:00 D4R - Labels in the Circular Economy

= % 13:20 D4R - New Developments in HDPE Recycling
2 g 13:40 Management of Packaging Data
= ©114:00 Benchmarking Study on Packaging
G |14:30 Panel: Success Factors and Obstacles in Implementing the PPWR
15:00 Break
[15:30 Deforestation-Free Supply Chain
| 15:50 Packaging Transformation in Practice - Challenges for Brand Owners and Retailers
e % 16:10 Strategy of the Austrian Federal Government: Plastics and Packaging
£ ‘Z‘ 16:30 Interview - Packaging in the Contradiction Between Regulation, Sustainability, and Innovation
LZ117:00 Break
g 17:30  Propak Awards

18:00 State Prize for Smart Packaging
[19:00 Dinner and Networking

We at Circular Analytics will also be attending and look forward to engaging in meaningful
discussions.

For further information
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https://www.fachpack.de/de-de/alles-ueber-die-messe/vorschau
https://circularanalytics.com/en/
https://www.fh-campuswien.ac.at/die-fh/events/oesterreichischer-verpackungstag.html

16. Oktober 2024: REVOLUTION ON THE SHELF — INNOVATIONS IN
FOOD PACKAGING

(,REVOLUTION IM REGAL — NEUERUNGEN IN DER
LEBENSMITTELVERPACKUNG) - GERMAN ONLY EVENT

Location: Seminarzentrum Schwaighof || Landsberger Straf3e 11, 3100
St.Polten

Innovations in the packaging sector play an important role in the implementation of sustainability agendas. These
are supported by comprehensive legal changes, anchored in the Packaging and Packaging Waste Regulation
(PPWR) adopted in April 2024. Due to new requirements in the recycling sector and the recyclability of packaging,
new solutions for materials, machines and logistics are needed depending on the product category. Together with
the State Committee for the Food Trade and the Food Industry Division of the Lower Austrian Chamber of
Commerce, the Lower Austria Food Cluster invites you to an information event and to reflect on new opportunities
and potential of these recyclable materials.

Registration free of charge and further information

e Strategies for a Transition to Circular Economy

We specialize in assessing and comprehensively optimizing the sustainability of
packaging —our goal is to develop circular and sustainable solutions for our
clients.

We are internationally oriented and offer the following range of services:
Packaging Assessment
Regulatory Research
Life Cycle Assessment
Packaging Strategy
Circular Packaging Training
Research and Industry Projects

IMPRINT

Circular Analytics TK GmbH
Canovagasse 7/1/14 I RCU LA R

A-1010 Vienna ANALYTI CS

+43 1 997 4332 - 20
office@circularanalytics.com

In collaboration with our partner
Packaging Cockpit GmbH*.
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https://circularanalytics.com/en/
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https://circularanalytics.com/en/our-services/life-cycle-assessment/
https://circularanalytics.com/en/our-services/packaging-strategy/
https://circularanalytics.com/en/our-services/circular-design-trainings/
https://circularanalytics.com/en/our-services/circular-design-in-research-and-development/
https://www.ecoplus.at/newsroom/einladung-zum-fachevent-revolution-im-regal-neuerungen-in-der-lebensmittelverpackung
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