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Consumers are increasingly worried about the
Impact on the environment

*
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Google on “plastic waste” all time high

Indexed use of search term over time

— USA

UK

Consumer concern is high ...

24.6% of UK consumers expressed
‘extreme concern’ about plastic

100 packaging in grocery
90 — Feb 2018, The Grocer
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‘plastic free aisle’ in supermarkets
—Jul 2017, Independent

... and policy makers are taking action

By 2030, all plastics packaging
should be recyclable

— March 2018, European Commission
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O out of 10 Millennial consumers consider fibre based materials
to be sustainable

*
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88%

Fiber-based Glass Metal Plastics

Source: Viewpoint on the future of packaging for Millennials
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Retail is strong but transforming

storaenso

The development in retail affects various
to play a more significant role

6 Retailers have an extreme focus on saving costs

ﬂ[]ﬁ Increasing complexity in supply chain due to omnichannel

> @ Sustainability is high on the agenda
[£)

Growth in private label gives more control to the retailers

— The rise of e-commerce increases relevance of packaging

it’'s changing

Q The possibilities within traceability keep expanding
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Stora Enso
Intelligent Packaging

Stora Enso Intelligent Packaging
digitalization of product and packaging
flows with RFID technology

Independent Business Unit

Key benefits and uses of RFID

Automated item level identification
Inventory management
Unmanned services

Track and trace

storaenso

Intelligent Packaging Verticals

ECO RFID New Retail Industrial
tag products solutions solutions

THE RENEWABLE MATERIALS COMPANY




Visibility and related automation as business driver

storaenso

Digitalisation Industrie 4.0

How can an autonomous response be achieved?
“Selfoptimising”

What will happen?
“Being prepared”

Value

Why is it happening?
“Understanding”

What is happening?
"Seeing”

Computerisation ' Connectivity

U INTELLIGENT PACKAGING |

Figure 5: Stages in the Industrie 4.0 development path (source: FIR e. V. at RWTH Aachen University)
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The world needs a new approach to materials

storaenso

From a fossil world to a renewable future

Carbon storage
Renewable materials

e Recyclability
Biodegradability

Carbon emissions
Fossil materials
Finite resources
Waste accumulation

EU: Staggering 40% of food in the grocery market is not
even making it to the market.
Supply Chain Digital 2019

Inventory accuracy in stores averages 65%*

RFID based itemization RFID Journal 2015

provides tools to bring
consumption down

30 % of the 150 billion garments manufactured annually in
retail are never sold.
www.sharecloth.com 2018

One third of the food produced for human consumption is

lost or wasted globally
United Nations 2019
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ECO RRAD

Tog Techncloy storaenso

Connectivity with ECO RFID tag technology

* Innovative and feasible alternative

« Additive, dry antenna manufacturing process, high-
speed IC assembly and simplified label converting
machine

» Paper based

* Low cost conductor with high conductivity

« Environmentally friendly materials

B - @ @

No plastic substrate/ Clean & green Low carbon Recyclable
100% paper-based manufacturing footprint
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As a production technology,
ECOist compatible with
all Stor 's tag designs. y 2\ Y




PSA adhesive

PU adhesive

PET substrate

Traditional RFID structure: ECO RFID structure:
6 layers + release liner 3 layers + release liner



sueEimbily Efficient and small footprint

ECO antenna productionline
canreplace achemical
Price roadmap S Performance ”~ antenna etching factory.

@ Showstopper
Potential issue

Price Reliability

=——ECO RTT - PVD AL Graphene = Printed Ag =5 =2, s u - e .
= Photonic curing ====Etched paper = Etched PET (ref) = oIer | ¥ T ECO RTT IS the

' /r W B b : ; ' ~ most balanced

i technology

Most other
technologies face
challenges either in
reliability or price

Etched PET still
very strong but
sustainability may
become an issue

New technologies
can arise (Al foll
die-cutting, copper
inks etc). Untill now
allrelyon a
conventional IC
assembly method



ECO RFID Tag Technology — key advantages

*
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*Paper based, no plastic

. *No harmful substances in production and assembly
S u Stal n ab I e *No chemicals required for etching

*No carcinogenic substances

*No polyurethanes, no nickel C O St
*Tag passes all industry tests for reliability N e Utral

R I 1 b I *Temperature & Humidity IEC 60068-2-67
e Ia e *Temperature Cycling JESD22-A104-B

*Tag Bending Test Voyantic Bendurance

H Ig h *Outperforms silver ink, graphene vaporised aluminium based %
tags

Performan Ce *Competitive with etched Aluminium
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RFID in Retall
Over 100 retailers use RAIN RFID worldwide (UHF RFID)

storaenso

O

* 98% inventory accuracy results * 9% decrease in shrinkage
* Up to 20% sales boost with item availability s 50% reduction in out-of-stocks
* 96% improvement in labor productivity * 96% time reduction with smart inventory
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RAIN RFID Label
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Sustainable RAIN RFID label for industrial applications

ECO Bumper UCODE 8 makes the psrfect choice for demanding applications. ECO Bumper features best-in-class
performance, reliability and a flexible structure. It is designed and optimised for global industry and supply chain
applications. ECO Bumper delivers excellent performance on a wide range of materials end environments.

Use of paper substrate enables a thinner tag structure, inati plasti b layer and h dhesive layers.
Thinner structure makes the label more flexible and the label adheres well on curved surfaces such as paper roll cores.
The label is fibre-based and can be recycled together with other fibre-based or material. Er

friendly ECO Bumper has no impact on existing waste streams or recycling processes.

Applications

e0

Industry Supply chain Retail
management

Key features of ECO Bumper

High per for
ECO Bumper is ideal for demanding logistics and supply chain

applications. ECO Bumper ‘_*“-in—_dass per ona

wide range of in
the reliability required for high grade of automation and efficiency.

Areliable choice

ECO Bumper passes industry standard tests for temperature and
humidity (IEC 60068-2-67), temperature cycling (JESD22-A104-B)
and tag bending tests. These comprehensive tests ensure ECO
Bumper performs at all stages of the product'’s life cycle and can
safely be used to track items from source to point of sale.

Global tag for global operations

ECO Bumper makes the ideal choice for global operations, as it

is compliant with curvent frequerwy regulations. Embedding ECO
Bumper into g ECO per into stickers is
easy - the delivery format is a 2-| Iayerpapenag without the extra
polyester layer found in all traditional etched inlays.

Theoretical read range forward

onaon3REREl !

[

= Free sir
= Cardboard

StoraEnso’s ECO
Bumper UHF label
in 80% of its

Technical
details

Sales Code
500012

IC & electrical details
s
128 bit EPC
860 - 960 MHz
EPC Gen2v2, ISO 18 000-63
Size
Paper Tag size 97 x 27 mm/3.82 x 1.06in
Web width
100 mm
Operating temperature
-5°C...+680°C/+23°F...+140°F

Delivery details
76 mm/3in core
1 year shelf lifa in +20 °C / 68 °F, 50 % RH

Orientation sensitivity
L . B\
&
2100 50"
z
180° N“’
= H-piane ) (-
= E-plane
Testset-up

Contact us for more information:

our control,

C€E man @R
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ECO Tag designs:

— ECO Stripe
— ECO Bumber
— ECO Hanger

- ECO Bale
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ECO RFID Tags — availability
A network of respected partners

MAINETTI
@ m Retail Solutions Worldwide

O fast value global inc.

storaenso

r-pac International Corporation

identify with us!*

Intelligent
Inventory
Solutions

NeDNE MAXIM
TENTAC

i
e

ESQUEL GROUP
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New Retail Solution

by Stora Enso




Signals and activities

storaenso

Trends: Industries focusing on: :
New Retall
« Global convenience stores sales US$4,902 * Image recognition solutions
billion in 2022 ——
* RFID

» Food & grocery dominating with a forecast
share of 93.6% in 2022° . Scales & weight

« Convenience retailers develop ranges in « Trust
response to consumer lifestyle preferences

* Increasing consumer affinity towards smaller
format stores that offer convenience is driving
sales in the channel

New business model emerges for delivering convenience — like sport clubs, hotels, office buildings

Expanding the reach — satellite concepts — existing brick and mortar retailer being present where not today

Going for the near future opportunities — towards the best brick and mortar solution which would be scalable and
convenient

o3 30/9/2019 THE RENEWABLE MATERIALS COMPANY
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New Retail Solution
by Stora Enso

Announcement in World Retail Conference —
Amsterdam 14 May 2019

storaenso

Stora Enso Intelligent Packaging launched New Retail Solution
with succesfull pilots in China and Europe.

The full solution enables Unmanned, Automated and Always
Open Retail Experience allowing consumers to independently
buy items from Intelligent Cabinets using mobile payments.

- Modularity and
— Scalability

New Retail focuses especially on convenience sales in urban
environments.

To learn more read online at storaenso.com/intelligentpackaging or
www.taggedvalue.com
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New Retall — The
Non-Traditional Retall

World moves to cities and urban
lifestyles emerge.

= Public transportation

= Work, home and hobbies

» Limited spaces and overload of goods at
home

Rise of convenience at hand.

New touchpoints for B2C to start with.

= Work: office and school buildings
= | eisure: hotels and fithess centers

= On-the-go: store fronts in transportation
hubs and petrol stations.

Business Center




Intelligent Cabinet

Consumer Purchase Process <o

Consumer open the cabinet using common
payment application on the phone: Apple/Google
Pay, WeChat, MobilePay or similar

Door unlocks

Customer selects items. All items are uinquely
identified using sustainable, paper based anti-
tamper RFID tags

Fridge re-locks, performs inventory reading and
displays purchases on screen. The customer
receives purchase receipt to phone.

Retailer or Brand owner receives real-time
information about stock, purchases and use-by
dates
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Our End-to-End Offering covers all areas
needed to run New Retall business

storaenso

Complete solution for New Retall

ECO™ Tags Twin Switch Installation Intelligent Consumer RekFill SLA
Sustainable, Tag integration & Sorting station for Assembly and start-up cabinet engagement services Replenishment Maintenance
performant and reliable encoding distribution services, with partners Unmanned store Partner network and inventory and services
RFID tags management

Creation of digital twin

Bridge™ cloud platform throughout the solution |

Main Software partner Microsoft Azure



Intelligent Cabinet Management

Software driving efficient operations

Cabinet is managed through web-based
software solution:

Management service

= Inventory management

= Promotions broadcasted in screens
= Sales reporting

= Ability to connect through API with

storaenso

common PoS infrastructure

ReFill app
= Made for replenishment automation

= Allows operator to open the cabinet
and perform replenishment
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Areas to Consider for Brand Owner *

storaenso

J Location, location, location. S
L Customer insight

Q Offering and branding. & service concept

d Payment and \

replenishment tactics.
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Main partners

=" Microsoft  AtOS

Azure and co-sales

IMPINJ
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Stora Enso and Atos
join forces to bring
sustainable automated
new retail solutions to
market

STORAEMSO  NEWSAOOM - STORA ENSO AND ATOS JOIN FORCE

GLODAL - CAREERS  WNVESIORS  ANALYSTSAADVISORS  NEWSROOM  BLOG mslm, YT
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Atos and Stora Enso join forces to bring sustainable automated new retail
solutions to market

Paris, November 12, 2019,

Atos, a global leader in digital and En jices to
the market. This new service Is based on the concept of “Intelligent Cabinets”, which are RFID (Radio Frequency Identification) enabled dosks
designed for on-the-ge

The i the jalisation of the New Retail as a Service solution. combining Stora Enso’s technologies and the service delivery
experience and methodology of Atos.

The “New Retail” solution by Stora Enso merges in-store and online shopping and uses sustainable RFID tags to track and trace stored items. These tags are

paper-based, providing a plastic-free and solution for

To buy a product from the intelligent cabinets. the consumer only needs a compatible payment app or payment card. When the cabinet door is closed. the
consumer is charged via the app for the items taken out. Apart from this service, a back-end solution is offered to retailers for keeping track of transactions or
replenishment.

The Atos digital services for Retail and Manufacturing will be used to enhance the New Retail solution. They are based on Codex for Retall, a modular
portfolio of solutions and services for connected retail services with loT technologies. underpinned by end-to-end services. This establishes a full new set of
digital business services for retail with strong capability for scaling, driving clear business value and bringing clients out of the “pilot trap”.

“For any retail company and consumer goods brand, the topics of sustainability, product control and consumer expedence are key values for their

point of sales. Combining the Stora Enso smart tracking solutions with Atos’ Codex and end- service we jointly
ensure that customers experience these values every time. "says Philippe Miltin, Group SVP, Head of Manufacturing, Retail and Transport Market
at Atos.

“While retall Is aiming at convenience and efficiency all at once, we drive innovations to combine the localisation of brick and mortar with
drgl(allsahon With our partnership with Atos. we are entering the automated new retail market. where our sustainable RFID technology can bring
the next level, “says Martin Ros, Head of

* More information about the joint “New Retail As a Service” offer by Atos and Stora Enso is available here.
= More information about Atos' solutions for retail: hitps://atos.net/en/industries/retail
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www.storaenso.com/intelligentpackaging
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