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VTT’s year in numbers

296 M€ 2,390

operating income employees

49 % 1,100

of the net turnover customers
from abroad
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457

patent families

598

scientific articles




Accelerate innovation from lab to pilot by bridging

research to reality and VTT complements your
infrastructure

We operate from TRL 3 to 7

We move ideas quickly and effectively from laboratory innovation to pilot-scale implementation, ensuring
faster commercialization.

We complement your infrastructure for speed
Our pilot facilities integrate seamlessly with your existing assets, reducing bottlenecks and accelerating

timelines.
Piloting & industry
partners
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Deliver results with flexibility and through gated progress,
foreground IP owned by customer

= Structured, Gated Progress with Built-In Agility
Projects follow a clear, milestone-driven model with defined gates, enabling transparent decision-making,
minimizing risk, and giving customers the flexibility to adjust plans at every stage.

= Your IP, Your Advantage
All intellectual property generated during the project remains with you, safeguarding competitive advantage
and future scalability.

®» One-Team Collaboration for Maximum Impact
We can work as an extension of your team, aligning goals and resources to deliver results faster and
smarter.

VTT Piloting & industry
partners
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Packaging - Market situation

= Overall, 2025-2026 marks a pivotal period where lightweighting, energy efficiency, and
value-added product innovations are no longer optional - they’re essential.

= Driven by regulation, consumer demand, and competitive advantage, companies that
integrate these strategies are better positioned for growth and resilience in the evolving
market landscape.

= The overall fiber based paper packaging market was around US $450 billion in 2025,
expected to grow to US $480 billion in 2026, then to US $600 billion by 2031 — a
CAGR of ~4.6%. These figures show steady demand driven by sustainability
preferences, especially in e-commerce, retail, food, and beverage sectors.”

*Paper packaging Market Outlook 2026-2035



Market needs?

= Lightweighting - cutting packaging weight while maintaining functionality -
has become fundamental to sustainable packaging strategies. It reduces
both material costs and transport/carbon emissions. [bcg.com]

= Energy Efficiency & Emissions Reduction is continuous effort in fibre
based packaging industry

= |nnovations:
= Regulatory & Consumer Pressure SUPD & PPWR
= “New” needs to be built

= Net-Zero Targets
= The transition from premium sustainable solutions to baseline requirements means
all producers must embed carbon-lowering measures (e.g., lightweighting,
renewable energy, recycled content) into standard operations.


https://www.bcg.com/publications/2025/new-playbook-for-packaging-in-north-america

VTT approach on connecting
research to business



1. Lightweighting — less raw material
without compromising performance

= Either without chemicals or with special chemicals
= Targeting clear basis weight reduction without compromising structural strength
= Increased wet & dry strength

= Without chemicals for thin papers and with chemicals for thicker boardlike structures.
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VTT treatment

Increased bonding
Demonstrated with thinner paper grades
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2. Stretchable cartonboard

Current market level — minimal elongation — ﬁ

VTT: up to 65% elongation, up to 50 mm.

Target to utilize conventional thermoforming lines of plastic - with cartonboard
Wet-laid is a clear opportunity but best results with foam forming




3. Superheated steam — saving energy in

web drying

= An EU project is ongoing
= An opportunity to proceed independently with VTT for
an accelerated go-to-market.

= Steam is circulated and reheated in a closed loop
= The system maintains temperature above
vaporization point
» Lower net energy consumption
» Surplus steam may be used for other purposes

60 % 40 %

Energy savings in Energy savings on
thermal drying production line

Energy reduction
1100 kWh/ton to 450 kWh/ton




3. SteamDry — Delivering the largest energy
saving initiative in decades

Current Dryer vs. SteamDry Concept
Unlock the potential for positive change with SteamDry!

Dismantling of
auxiliary components CURRENT STEAMDRY
/

é , ENERGY ~1100 kWh/ton| ~450 kWh/ton
coz2 (FossiL) 0.45 tCO2/t paper No emissions
HEAT 30-40% lost to air Latent heat recovered|

SOURCE Combustion Electricity

Main challenges

S . = Air leakage: Surrounding air moay [eak into the
o £ 3 - dryer and the presence of air will affect steam
Step 3 . / quality, heat recovery and eventually the

Installation of the  ™~~__ ir. systern efficiency.

Dismantling of
the existing dryer

feN empman: /T —_— » Dugt, porticles and velatile companents:
Relaase of any gasecus or solid matarial from
the product to be dried moy requine purification
gystemes for the surplus steam.
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Airlaid line adds capabilities to our piloting infra

3/9/2026

New, sustainable raw materials:

Rolls/sheet/bales,

Crushing from sheets, carboard box, CTMP bales
Recycled textile fiber, opened fibre sources
Mechanically or chemically treated new fibres
Hand feeder - special fibres
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Airlaid pilot line adds our capabilities

Providing new process set-ups: Faster speeds, better bonding, combining foams
New chemicals and materials
Less water
Bio based binders, binding capabilities

t filter

Other than

pulp fibers ¥ ! Futureoption Unwinder2  Web transfer

section

Pglp H
unwinder S
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Airlaid pilot line adds our capabilities

New properties, better efficiency: _ _ _
High Consistancy foams - layered with dry

Foam applicator - improved chemical retention wet&dry
Can we make board structures with airlaid?

Dust filter

Unwinder 2 Web transfer

@ section
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5. Foam-based application
on fiber webs



5. VTIT foam applicators on fiber webs

= Laboratory scale - Sheet
= Trials scale - Pilot SUTCO - R2R - BioruukKi

= |ndustrial scale — VTT& Partner @ Jyvaskyla Pilots




Novel foam-based chemical application

. i CONVENTIONAL Dz
Chemicals applied on ’ %

formed web

Headbox Shce Felt

- Enables efficient utilization of
uncharged chemicals

- High mechanical retention

- No effect on sheet uniformity Consistency 1% 20 50% 90%

c ] 00 FORMING WET DRYING




Foam-based chemical
application in a nutshell

Main benefits of foam-based
chemical application

Chemicals are foamed with the help of
surface-active agents and mixing

The foam is applied / coated on a web

The penetration of foam into web can be
controlled with foam properties and
vacuum.

Valmet developed a foam application
unit. 2 widths available for industrial
customer trials (TRL ~7).

v' Significant strength increase
For clean and dirty waters

v' Increased dryness after wet pressing

Energy savings, increased production
v’ Effective retention of strength additives
v No effect on final product uniformity
v High solids of applied chemistry

v Versatile process

Easy to install

v’ Safety: No airborne particles




Foam application (FA) gives higher strength than wet end
application (WE) with similar chemical dosages

Dry Wet Dry Wet TEA TEA Dry Ring
Tensile Tensile Wet/Dry Stretch Stretch Dry  Wet Mullen Crush

WE 0.042%
WE 0.084%
WE 0.168%
FA0.161% 35% 150%  85% 36% /0% 336% /8% 22%
FA0.322%
FA 0.805%

Possibility to use our partner expertise for best chemical solutions based on grades and main quality
parameters in need for improvement.

Bliss, T., Mingxiang, L., & Nicholas, M. 2020 (Solenis)




Summary of main benefits o the foam application

v  Significant strength increase
* For clean and dirty waters

v'Increased dryness after wet pressing
* Energy savings, increased production

v Effective retention of strength additives
v No effect on final product uniformity

v"High solids of applied chemistry

v Versatile process
+ Easy to install

v’ Safety: No airborne particles
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