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Borealis at a glance

Ownership structure: 1 20 O Production and distribution

of polyolefins solutions, base
7 50/ Countries. Head Office chemicals and fertilizers
O in Vienna, Austria

OMV, Austria

25% 6900 :,.-\nﬂ Our JV's: Borouge — one of

the world's largest integrated
ADNOC, United

_ employees polyolefin complexes (Ruwais,
Arab Emirates worldwide UAE)

“"Borealis Porvoo

#H2 #3 1.4 e  >100 3

Among polyolefin Among polyolefin net profit, total sales 12.3 Priority patents filed
producers in Europe producers worldwide bnEUR (2021)

Polyolefin recycling
in 2021, #1 in Austria operations in Europe
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SPIRIT mission

Sustainable plastics industry transformation

» Plastics are irreplaceable materials of modern society which
enable growth and help us save resources

« To create a more sustainable future, we have to solve the
current three key challenges of plastics industry

“The
plastics
dilemma”
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SPIRIT programme themes
Four R&D areas

1. Transform the fossil feedstock into
renewable and recycled feedstock

Base chemicals
/ from direct
! carbon capture

4. Enablers for green transition
with e.g. design for/from
recycling, reuse, recycling
concepts, standardisation
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3. Carbon-neutral 335‘43‘2;1"">
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with electrification, 4 > il
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2. Establish efficient systems o i
for large-scale mechanical and
chemical recycling of plastics
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SPIRIT is a Business Finland programme
Ecosystem funding

BUSINESS
* 4-year RD&I programme 2022-2025 (TRL < 6) FINLAND

« Borealis won the BF leading companies challenge Bl e Union
competition(“Veturi” company)

NextGenerationEU
e Committed to invest 50 M€ more into R&D, for which
40% funding decision at 20 M€

 BF reserves additional funding resources
« Parallel partnership projects fitting the SPIRIT roadmap

feedstock from fossil to incil i

can separately apply additional funding (40-70% of costs) e
« Up to max 50 M€ budgeted for the entire ecosystem
 Three calls annually (Jan, Apr, Sep)

- Overall 150 M€ RDA&l effort into SPIRIT roadmap!

1. Renewable feedstock

Notes: : TRL = Technical Readiness level, “Veturi” means locomotive e
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Some first partnership project examples...

ForestCUMP: BF approved co-innovation consortium,
VTT & LUT + 11 companies, biogenic CO, from pulp
mills and energy sector, CCU HT-FT technology
targeting light hydrocarbons (olefins), public research
budget 2.9 M€ (BF 70%) + company projects

University Base chemicals
/’ curbo:
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DREAM: BF approved, Rani Plast company project,
data-driven approach for recycling ecosystem and
advanced modelling of environmental performance

SULKI: BF approved, Orthex company
project CirPE evolving into larger SULKI
consortium (e.g. brand owners), closed-
loop recycling solution for PP products
in food-contact applications

orthex

GROUP

plastex®

“Plastex”: BF approved Plastex
company project, closed-loop
recycling solution for blow moulded
HDPE products in food-contact

(((((((((

themes like different plastic types (e.g. liquid

UrbanMill: BF approved co-innovation consortium, VT
& Al +13 companies, chemical recycling technology,

packaging, PA, etc.), pre- and post-treatment, public
research budget 3.0 M€ (BF 70%) + company projects

applications (e.g. water containers)
CAJO
Zero ink: BF approved Cajo Technologies
company project, laser based marking of
plastic products/packaging without labels
/stickers/printing
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Some packaging related issues...

» Design for Recycling (DfR)...

From multi-material to mono-material...
Separable materials...
Labels, stickers, printing, colours...

Function of packaging: protection, marketing...

Shopping trends (e.g. pre-ordering groceries, internet, etc.)...

Re-use over single use...

Renewable materials, mass balance...

Recycled materials, collection, sorting, food-contact applications...

LCA, overall sustainability, green washing...
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Examples of “good” and “bad” packaging
recyclability can be found In every superma
All packages are fulfilling the main requirements of packaging — 5

protecting (reducing food waste) and marketing of the product

57

Transparent or white plastics...Different colours of plastics
All printing in carton, packaging parts to be separated.... Paper based sticker attached to plastic (not separable)
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How to join SPIRIT?

* SPIRIT ecosystem is open for all partners with fresh ideas and commitment to
contribute to the sustainable plastics industry transformation

 Visit our website www.spiritprogramme.com or contact the SPIRIT core team

& & [ i

1. Renewable 2. Circular 4. Enablers for
feedstock plastics green transition

3. CO, reduction

Antti llves Jaakko Tuomainen Mikko Ronka Auli Nummila-
antti.ilves@ jaakko.tuomainen@ mikko.ronka@ Pakarinen
borealisgroup.com borealisgroup.com borealisgroup.com

aulinummila-pakarinen@
Tel. +358 50 379 0284 Tel. +358 50 379 4525 Tel. +358 50 379 4266

borealisgroup.com
Tel. +358 50 379 4588

5. Programme and ecosystem leadership, communications

Jari Lehtinen
jari.lehtinen@borealisgroup.com, Tel. +358 50 379 4270
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Thank you!

WWW.Sspiritprogramme.com
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http://www.spiritprogramme.com/
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https://www.borealisgroup.com/news/borealis-promotes-design-for-recyclability-with-ten-codes-of-conduct-for-polyolefins
https://www.youtube.com/watch?v=eH6M3jhv40w

Design for recycling
From multi-material to mono-material solutions

» Polyolefins are essential in packaging — roughly 70 % of all packaging are polyolefins (PE or PP)
* In mono-material solutions the target is 100 % PE (typically 90-95%) or 100 % PP (typically 90-95%)

Current solution Future mono-material solution (PE or PP)

Sealant:
- Low sealing temperature
- Tight sealing

Backbone:
- Mechanical strength
- Stiffness

Barrier layer
- Shelf life
- Lamination of layers

Surface layer
- Thermal resistance
- Printing substrate
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What is mass balance?
A system that allows Renewable & Chemical
feedstock to be allocated and traced

The Mass Balance Model

Renewable
feedstock

Bio-refinery

Chemically "

recycled feedstock

Both Borcycle C & Bornewables use the ISCCPIlus (International Sustainability & Carbon
Certification) certification. This certification system ensures the traceability of the renewable,
sustainably produced feedstock from its point of origin through the entire chain of custody.
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