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Digimarc — 25 Years of Innovation / USD $270M in R&D
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Digimarc Platform — Value Throughout the Package Journey







Environmental Cost of Plastic vs Alternative
In the Consumer Goods Sector ($US Billion)
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* Ocean Damage ¢ End of Life Management ¢ Transport ° Production Material & Energy Recovery

Source: Plastics & Sustainability: A Valuation of Environmental Benefits, Costs and
Opportunities for Continuous Improvement, Trucost & American Chemistry Council 2016




The Cost to Society and the Economy

Climate change Damage to the health of
humans & ecosystems -

$183 Billion $343 Billion

$71 Billion
» I L
Business as Alternatives Business as Alternatives
Usual Plastic  to Plastic Usual Plastic  to Plastic
Damage to the oceans $7 Billion
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Business as Alternatives
Usual Plastic to Plastic

Source: Plastics & Sustainability: A Valuation of Environmental Benefits, Costs and
Opportunities for Continuous Improvement, Trucost & American Chemistry Council 2016







How Much Plastic is Recovered?

Only 9% is recycled

12% incinerated
79% discarded into landfills or natural environment

Estimated 12 billion metric tons will end up in landfills or
environment by 2050




Governments, Brands, Retailers Respond to Problem

» Societal costs and consumer pressure to address
plastic waste

* Regulations in Europe are mandating greater use of
recyclable content in new products
» Will require significantly higher yields in recyclate quality
and quantity

* Imposition of fees or blocked sales of products if goals not
met

* 400+ manufacturers commit to 100% of their packaging
will be reusable, recyclable or compostable by 2025

* Represents 20+% of all plastic produced globally




But...You Can’t Get There From Here
Today’s recycling technologies cannot deliver what's needed to
meet these government mandates and public commitments

By 2025, industry needs 3.5X more recycled plastic content than
available today?

The current plastics system is broken — system change is the only

long-term solution” v
. ELLEN MACARTHUR]
. O FOUNDATION

“A business as usual approach will not enable the proposed challenging
target of 55% plastic packaging ‘preparing for re-use and recycling’ by
2025”

T American Chemistry Council




Recycling Today




Types of Single-Use Household Plastics




Schematic for Typical Sorting Line




Sorting — X,Y Blow-out Jets



https://www.youtube.com/watch?v=emhJRhh4foY

Weaknesses in Current Near-Infrared (NIR)
Recycling Sorting Systems

Difficult to identify and sort

* Food versus non-food containers

» Multi-layer plastics and percentages of composites
» Carbon-black, opaque, difficult-to-recycle objects

» Color/type of plastic hidden by shrink sleeve

* Manufacturer, product, origin/facility, specific contents of fill

* No data goes available to the manufacturer to show compliance to
government regulations (important to offset new fees)




Technologies in Development

Chemical Tracers

Non-rare earth based luminescent
compounds, fluorescent lamps

Applied to label or plastic
Limited distinction of objects
Concerns over contamination

Robotics/Al

Pick objects off conveyor
Artificial intelligence

Still slow on number of picks
Key pitch is eliminating labor

Digital Watermarking

Imperceptible IDs in labels or
plastic

Info on provenance

Requires additional sorting
module at facility




Digital Watermarking
for Print and Plastics




Digimarc Barcode: Signal Construction

Message Signal Synchronization Signal Signal Tile
Structured data such as a product Tells us the relationship between 2.2cm” X 2.2cm
code, SKU, internal tracking data, the viewing device and the object, _ _
or GS1 attributes such as distance, skew angle or Replicated throughout image by
rotation subtle modulation of existing

pixels in the design, with no
discernable structure to humans
as with EAN

Exaggerated view for illustration purposes
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Digimarc Barcode: Application in Printed Artwork

Repeated Tile
The encoder applies the tiles to
graphics in a mosaic manner

Pieces of multiple tiles can be

combined to recover a Barcode . : :
Uses existing pixels. No special
inks. No special printing process

Exaggerated view for illustration purposes
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Digimarc Barcode: Functional Benefit

Looks Like This Performs Like This
To consumers, the package looks This is how the package functions to
as it did prior to enhancement computing devices with cameras
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Digimarc Barcode: Applications in Plastic

The concept of enhancement
is the same as with print, only
the Barcode is created in 3D
using the plastic substrate

Micro-topological variations in
substrate create signal tiles

Works in variety of
mold types

Imperceptible Digimarc Barcode in
PACCOR Thermoform Food Tray

Decorative embossing effect informs
consumers of recyclability
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Giving Packaging a ‘Digital Recycling Pasport’

Virtually unlimited Digimarc Barcodes available

« |dentifies manufacturer and product (for reduced Extended
Producer Responsibility Fees paid by brands)

Food vs. non-food packaging

Recyclable vs. compostable packaging
Component layers of multi-layer packaging
Carbon-black, opaque, difficult-to-recycle

» New material introductions

Compatible with Circular Economy — no environmental

Impact or additives _ _ _
Current Near-infrared detection ‘observes’ plastic and

attempts to identify object based on color or spectral
analysis

We invert this model. Digimarc puts intelligence into
the plastic, which then ‘tells’ sortation equipment its
precise identity
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Digimarc Confidential




| AM A TRANSPARENT PACKAGING

My digital identity tells you a lot about me.
| have saved following information in my code

Colour. Transparent ECOLOGICAL BALANCE. 3,92E-06 / packaging*
FOOD OR NONFOOQOD. Food, RECYCLABLE. Yes

| have packed food REUSE. Yes, for any type of food, without any
MATERIAL. 88% recyclate / 12% virgin risk

WEIGHT. 34,34 ¢ PRODUCER. PACCOR Finland QY, Himeenlinna

Digimarc Confidential




Digimarc Confidential




Drive Consumer Waste Collections and Brand Engagement

New applications and benefits are
being added to smartphone scanning

Consumer scanning package is
directed on how to dispose
» Confirmation of recyclability

* Proper disposal instructions
tailored to user’s location or
waste provider

» Information about brand’s
sustainability practices

Brands can use interactivity for
additional engagement

* Information on provenance of food or
growing practices

* How to better use or ‘enjoy’ the
product (e.g., recipes)

» Additional offers & promotions
Demo Video: https://vimeo.com/406558069/c4de813a3a
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https://vimeo.com/406558069/c4de813a3a

Operation of Digimarc Detector

Digimarc-specified components can scan
waste in recovery facilities, supplementing Databases

near-infrared detection : 8l (metadata on package
' constitution, contents)

Camera

Camera

lllumination

To
Blowout
[

Analytics

v S = Belt Speed in meters/second
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TOMRA ‘Module Housing’ with Detection Components




Databases — Conceptual lllustration (Specifics TBD)
Virtually unlimited data on the object can be stored in the cloud

Database for Digimarc Barcode for Print Packaging

GTIN Producer Composition Food Sort

3456112343 HDPE Ao,
ata rielas

9405240084 DEF PP Y N

Database for Digimarc Barcode for Plastics

Plastic ID Producer Composition Food Sort

123131 HDPE Addiional
ata rielas

234568 DEF PP Y N

20 || pigIMARC | @












https://www.youtube.com/watch?v=OXKOuxSeIrk
https://www.youtube.com/watch?v=OXKOuxSeIrk
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HolyGrail 2.0 Work Packages

* WP1 - Intelligent Sorting

» WP2 - Digital Watermark for Printing

* WP3 - Digital Watermark for Molds/Plastics
* WP4 — Business Development

 WP5 — Data Management

* WPG6 — Consumer Engagement

 WP7 — Legal Framework

* WP8 — Promotion

* WP9 - Project & Funding
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Support of European Parliament & Commission

European Commission, “Effectiveness of the Essential Requirements for Packaging
and Packaqging Waste and Proposals for Reinforcement” 2020

» European Commission to carry out a review in 2025 to assess the feasibility of digital
watermarking technology with a view to adopt a legal requirement for its use”

* “Proposed: Digital watermarking of all packaging by 2030 to facilitate sorting”

‘European Parliament New Circular Economy Action Plan” 2020 (Amendment)

» "Urges the Commission and Member States to support the development of new
innovative technologies...such as digital watermarking that can support the development
of the circular economy through the tracking, tracing and mapping of resources.”

“Commission Guidelines on the general minimum requirements for extended
producer responsibility schemes (leaked draft version 18 September 2020)”

» “With the objective of harmonising the fee modulation [reduction]...such as the
watermarking technology, a possible shift to using the recycling rate as the ultimate
criteria for fee modulation”
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https://op.europa.eu/en/publication-detail/-/publication/05a3dace-8378-%2011ea-bf12-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/05a3dace-8378-%2011ea-bf12-01aa75ed71a1
https://www.europarl.europa.eu/doceo/document/TA-9-2021-0040_EN.pdf

Support of European Parliament & Commission — 2

EU Sustainable Products Policy Leqislative Initiative (September 2020)

* Measures to be considered: “establishing EU rules for setting requirements on mandatory
sustainability labelling and/or disclosure of information to market actors along value
chains in the form of a digital product passport”

EU Sustainable Products Policy Initiative — Inception Impact Assessment (September 2020)

« “this will require improved information flows through, inter alia, mobilising the potential of
digitalisation of product information, including solutions such as digital passports and
tagging.”

» Measures to be considered include “establishing EU rules for setting requirements on
mandatory sustainability labelling and/or disclosure of information to market actors along
value chains in the form of a digital product passport”

* “The impact assessment will quantify the possible administrative burden linked to the
policy measures to the extent possible and identify, where appropriate, the possibilities for
minimising it, for example with digital solutions.”

EU Sustainable Products Policy Initiative — Public Consultation (closes June 9t 2021)

» “The Commission committed to consider.....where appropriate, complementary legislative
proposals...digitalisation of product information”

« “,...establish a digital product passport that gathers data on a product along its value
chain”
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https://op.europa.eu/en/publication-detail/-/publication/2c86a84c-19fb-11eb-b57e-01aa75ed71a1/language-en/format-HTML/source-191145349
https://ec.europa.eu/info/law/better-regulation/
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12567-Sustainable-Products-Initiative/public-consultation
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