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‘ P&P Sector Status-Quo

* In Europe, there exist 151 pulp mills and 743 paper and board mills, which produce annually 36 million tons of pulp and
85 million tons of paper and board (2020)

* The number of the mills has steadily decreased since 1990’s, while the total pulp production has stayed relatively stable.

* In addition to traditional products, the industry has shown ample interest in widening their product portfolios by
developing and producing new high-value products, such as biofuels, bio-composites and bio-based plastics, and in
revising their business models.

Source: CEPI. Cepi Key Statistics 2020 — European pulp & paper industry
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Primary energy and electricity consumption and specific primary energy

. The P&P industry in EUFO o - consumption in pulp and paper industry in Europe
. E _
already covers 60.0% of their total § "™ CE
fuel consumption and 52.5% of =~ & w00 e ] 16 E
their total primary energy Z 1200000 . - 2
consumption by biomass 2 10000 0 12 £
. . 2 10 §
* Ener Y efficiency measures have g sooo00 . =
steadily decreased the specific 3 o000 -
primary energy consumption S 00000 >
within the sector tE
. S 200000 2 3
* The share of biomass used for 5 0 o
energy has increased over the < 1991 2000 2010 2015 2017 2018 &

yea rS W Gas ® Fuel oil

* Fossil fuels represent 38.9% of the o o el
tOtaI fuel Consumptlon (2018)' m Net brought electricity ® Specific primary energy consumption [TJ/kt]

Source: Modified from Cepi Key Statistics 2019

www.biofit-h2020.eu




o

Bioenergy Retrofits for Europe’s Industry

FIT

" ¥ Retrofits in European P&P sector

Bioenergy retrofits relate to both substitution of fossil fuels at sites and
Norwegian Sea production of new renewable products, mainly fuels for the transport sector.
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https://www.biofit-h2020.eu/biofit-industry-map/)
More information from: BIOFIT Handbook, BIOFIT Best Practice Factsheets for P&P sector
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https://www.biofit-h2020.eu/files/pdfs/190318%20-%20Biofit%20-%20Factsheet%20-%20Finland_Mets%C3%A4%20Fibre_low.pdf
https://www.biofit-h2020.eu/austrocel-hallein-austria-pulp-and-paper/
https://www.biofit-h2020.eu/files/pdfs/190318%20-%20Biofit%20-%20Factsheet%20-%20Finland_UPM_low.pdf
https://www.biofit-h2020.eu/c-green-finland-pulp-and-paper/
https://www.biofit-h2020.eu/biofit-industry-map/
https://www.biofit-h2020.eu/publications-reports/BioFitHandbook-2020-03-18.pdf
https://www.biofit-h2020.eu/biofit-factsheets/
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Digitalization

Cooking - SR * Bioenergy retrofits provide valuable bio-based products for

B the energy and transport sectors and allow the P&P
companies to widen their product portfolios and to create
R, e new businesses.

Climate change mitigation
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. “lae and may limit the direct use of virgin wood. Bioenergy
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Energy and material efficiency
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A schematic diagram of a typical energy self-sufficient

Nordic Pulp Mill * Pulp miIIshthat abr(?__ no lon e_rri]ntegrated to paper mills use I(]gss
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International Renewable Energy Agency, Abu Dhabi.)
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* Bioenergy retrofit technologies are not
directly replicable from one mill to another:
* suitability depends on the used pulping

technology, local operational environment and
markets

* The volume of available the residues limits
potential amount of final products

 feasibility of retrofits must be assessed case by
case

» process during the first retrofit establishment
can lead to further retrofitting

* knowledge gained from the first retrofit
implementations are valuable.

’ A\’Iallaﬁlllty Otf |C1)__(3L_a| networl_((si IS Ig essential Domsjé Fabriker’s (Sweden) main products are cellulose,
roié when retrotits are considere lignin and bioethanol. Bioethanol is sold to SEKAB for further

* value chain needs to be built up from the refining or resale. (Figure source: Domsjé Fabriker)
production to customers

* some of the products need further refining
before entering the markets

Reference: Drivers and barriers in retrofitting pulp and
paper industry with bioenergy for more efficient production
of liquid, solid and gaseous biofuels: A review
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https://www.sciencedirect.com/science/article/pii/S0961953421000738
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* Feedstock availability and acceptability

* Tightening sustainability criteria and concerns related
to carbon sinks and biodiversity create uncertainty.

* The mills are in different positions regarding
availability of biomass

* The retrofit options have different technical
readiness levels
 commercial vs. only in demonstration or pilot face

* challenges in assessing the feasibility of emerging
technologies

* emerging technologies require R&D funding and
investment support

- | — * Rapidly changing policy and market conditions
Demonstration in the EffiSludge for LIFE project aimed at
improving the energy efficiency of the aerobic wastewater ® |nternationa| com petition

treatment processing wastewaters from the pulp mill at the
site of Norske Skog’s pulp mill. Source of Figure:
https.//scandinavianbiogas.com/en/project/skogn-en/

More information from: Drivers and barriers in retrofitting pulp and paper industry with
bioenerqgy for more efficient production of liquid, solid and gaseous biofuels: A review
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https://www.sciencedirect.com/science/article/pii/S0961953421000738

.- Pulp & Paper Recommendations “HT

* R&D fundinF as well as investment support should be targeted to
new technologies that allow efficient side-stream utilisation and
increase overall energy-efficiency.

* Long-term political support and consistency in the development of
the regulatory framework would be important to support the
investments and the scaling-up of the retrofit technologies that
typically require high upfront investments.

* Research and funding should be allocated for studying the
possibilities for broadening their feedstock base and increasing
awareness of related challenges. Potential means could include
su1pport for finding alternative feedstocks, investments in enerFy
efficiency and other new technological solutions that could help in

decarbonisation of the sector.

* While tackling the greenhouse gas emissions at the EU-level, most
industries are exposed to international competition. According to
The European Green Deal [17], “The commission will propose a
carbon border adjust mechanism, for selected sectors, to reduce the Sédra Cell Bioproducts' biomethanol plant at Sédra's mill in
risk of carbon leakage.” This is of importance to the pulp and paper
industry sector, for example, to avoid problems with intercontinental
competition.

Ménsteras is one of a kind bioenergy retrofit in pulping
industry. Source of figure: Sédra’s image bank/Sédra
Skogsdgarna

More information from: Sectoral Recommendation Paper: Pulp and paper

19.01.2022 www.biofit-h2020.eu



https://www.biofit-h2020.eu/publications-reports/Biofit-Factsheet_P%26P_final.pdf
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- ¥ Digital suort tools i“ BIOFIT
P

& 2N * The interactive Digital Support Tools (DSTs) are
T designed for industries to determine the benefits
of bioenergy retrofitting.

* The DSTs are based on the BIOFIT case studies, and
they represent each industrial sector involved in
the project (production of 1st generation biofuels,
pulp & paper, fossil power and CHP and for fossil
refineries).

* The DSTs focus on the techno-economic evaluation
of the retrofit concepts, allowing to assess the net
Fresent value, internal rate of return and cash
lows of the retrofit investments. Additionally, the
impacts to greenhouse gas emissions are shown.

* The user interface allows modification of the key
parameters of the retrofit concept.
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https://cloud.squirrel365.io/embed/034A4F61651F40EEB1799A6B53415622
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Thank you!

Questions and comments to:
Heidi Saastamoinen (heidi.saastamoinen@vtt.fi)

Research Scientist, VTT Technical Research Centre of Finland

The sole responsibility for the content of this flyer lies with the authors. It does not necessarily reflect the
opinion of the European Union. Neither the INEA nor the European Commission are responsible for any use
that may be made of the information contained therein.
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