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Our unique
bioproduct mill
concept

* Our concept for renewing our pulp mills

» Continuously converting side streams from
pulp production into bioproducts that offer
higher added value than before

« Circularity — when possible internal and
external loops are applied, with the aim to
maximise the utilisation of wood and
minimise waste and emissions.

* Our industrial sawmills strengthen our
bioproduct concept

Our resource efficiency target:
Utilising 100% of wood raw material

\L'Al Metsa

UTILISATION OF MAIN AND SIDE STREAMS
IN OUR BIOPRODUCT MILL CONCEPT

Biogas and
biopellets
for biofuels

Fertilisers and
earthwork materials
from ash and other
solid side streams

New fibre
products

Geopolymers/
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Adnekoski bioproduct mill key figures
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Unique bioproduct concept

Softwood and
hardwood pulp

Biochemicals

Bioenergy

* Metsa Pine AKI
(softwood)

» Metsa Birch AKI
(hardwood)

End products
» Paperboard

» Tissue, greaseproof
and printing paper

» Special products
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e Tall oil

* Turpentine

End products

» Special products
of chemical industry

» Biofuels

» Fragrances

» Bioelectricity

* District heat

+ Steam

» Bark-based solid fuel

End products

* Bioenergy to the
national grid and for the
own use

Other bioproducts

* Product gas and
sulphuric acid for the
mill's own use

» Biopellets and biogas

e Lime and ash for
fertilizers

» Sandy bark and branch
mass for landscaping

New concepts
under development

Wood-based
textile fibres
(Ml Demo, demo plant)

3D fibre product
(Metsa Spring and Valmet,
demo plant)

Biomethanol

for transport fuel
(Veolia, investment
decision 3/2022)

Utilization of
green liquor sludge

New bioproducts (eg.
Lignin products)



Metsa Wood

“ 3D fibre product pilot mill

(Metsa Spring and Valmet)




Metsa Fibre and Veolia conclude
partnership for biomethanol production
at the Adnekoski bioproduct mill

* Metsa Fibre and Veolia have signed a long-term partnership
agreement on the refining of crude methanol generated in pulp
production at the Adnekoski bioproduct mill into commercial
biomethanol.

» As part of this cooperation, Veolia has decided to invest in the
construction of a crude methanol refinery in connection with Metsa
Fibre’s Adnekoski bioproduct mill. The refinery, owned and operated
by Veolia, will be closely integrated into the bioproduct mill processes.

» The annual production capacity of plant is 12,000 tonnes (65 GWh) of
bio-methanol, which can be used, for example, as transport fuel. The
plant is due to come on stream by 2024.

“Yu Metsa

Published 30.3.2022



Presenter Notes
Presentation Notes
Metsä Fibre, part of Metsä Group, and Veolia have signed a long-term partnership agreement on the refining of crude methanol generated in pulp production at the Äänekoski bioproduct mill into commercial biomethanol. As part of this cooperation, Veolia has decided to invest in the construction of a crude methanol refinery in connection with Metsä Fibre’s Äänekoski bioproduct mill. The refinery, owned and operated by Veolia, will be closely integrated into the bioproduct mill processes.�
Veolia’s refinery investment will further strengthen Metsä Fibre’s bioproduct concept, which involves making various value-added products from production side streams and renewable wood raw material delivered to the mill. Biomethanol production adds value to methanol, and the resulting product can be used as traffic fuel, for example.�
“Metsä Fibre’s unique bioproduct concept combines efficient raw material use with energy and environmental efficiency,” says Kaija Pehu-Lehtonen, SVP, Business Development from Metsä Fibre. “In accordance with the principles of the circular economy, production side streams – in this case, crude methanol – are utilised and upgraded to obtain products with the highest possible added value.” �
“The mill’s business model is based on an efficient partner network, in which various parties cooperate to upgrade new products. The ecosystem is home to businesses of various sizes and at various stages of development, which specialise in sectors such as biomaterials and bioenergy. Veolia’s project is a concrete example of how our bioproduct concept can be expanded with a new product in cooperation with partners,” says Pehu-Lehtonen.
“Veolia highly values how this industrial partnership has been developed based on a common vision to use natural resources more efficiently and create, from existing side streams, new sustainable bioproducts that can replace fossil based fuels and materials”, Jacob Illeris, Business Development Director Veolia Nordic.    

The bioproduct mill concept developed by Metsä Fibre takes resource efficiency and sustainability to an entirely new level. An extremely resource-efficient pulp mill lies at the core of the bioproduct mill concept. The concept makes it possible to convert pulp production side streams into valuable biochemicals, bio-based energy and other bioproducts that can be used to replace fossil-based materials and fuels.



Metsa Fibre ja ANDRITZ
plan to build a lignin product
demonstration plant at Aanekoski

« The aim is to develop the process to separate lignin from black liquor
in pulp production and to further process it for new end-uses.

« The demonstration plant would have a capacity of about two tonnes
per day and would be located within Metsa Group's Adnekoski
bioproduct mill. An investment decision on the plant is expected to be
made during 2023.

» The high-performance bio-dispersant products produced in the
demonstration plant could be used, for example, as bio-based
concrete and gypsum water reducer used in construction markets.

Y Metsi : | *
Published 29.5.2023
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Metsä Group and ANDRITZ plan a lignin product demonstration plant at Äänekoski
Metsä Group Press release 29 May 2023
Metsä Fibre, part of Metsä Group, is planning to build a demonstration plant for a modified lignin product in cooperation with ANDRITZ . The aim is to develop the process to separate lignin from black liquor in pulp production and to further process it for new end-uses.
The demonstration plant would have a capacity of about two tonnes per day and would be located within Metsä Group's Äänekoski bioproduct mill. An investment decision on the plant is expected to be made during the course of this year.  
In pulp production, lignin that acts as a binder for wood fibres, is removed from fibres. It has traditionally been used for bioenergy production, but it also has a number of other potential uses.  The technical assessment and development of the product for end-use applications is being driven by leading material science company, Dow. The high-performance bio-dispersant products produced in the demonstration plant could be used, for example, as bio-based concrete and gypsum water reducer used in construction markets.
"It is important that we actively develop alternatives made from renewable raw materials to replace fossil materials and feedstocks. This will further strengthen our bioproduct mill concept, which aims to utilise all pulp production side streams into products with the highest possible added value," says Ismo Nousiainen, CEO of Metsä Fibre.
The potential of lignin in various applications has been studied for a long time. The production of modified lignin and its suitability for replacing fossil-based chemicals in concrete production, for example, has been demonstrated on a pilot scale in a four-year EU project. The next step will be to assess the techno-economic viability of the technology and the product in a continuous demonstration scale integrated in a bioproduct mill.
“The development of LigniOx technology is an excellent practical example of our CircleToZero initiative, which includes new technologies aimed at minimizing and optimizing pulp mill side streams. The development of LigniOx technology has been done in close cooperation with the entire value chain, and with the support of leading research institutes. The production of a high-grade lignin product from the side stream of the pulping process creates added value and effectiveness both from an environmental and financial point of view, says Kari Tuominen, President & CEO, ANDRITZ Oy.
For further information, please contact:
Katariina Saelan, SVP, Communications, tel. +358 40 829 9455�Ismo Nousiainen, CEO, Metsä Fibre, tel. +358 10 465 5005



Metsa Group and Fortum into
cooperation in using carbon dioxide

* Metsa Group and Fortum have initiated a pre-feasibility study on
the recovery of wood-based carbon dioxide generated as a side
stream in the forest industry. The study will be completed by the
end of 2023.

» In addition to the cooperation initiated with Fortum, Metsa Group
is involved in various research and cooperation projects
developing alternative products from the wood-based carbon
dioxide recovered at the mills. Among other things, Metsa Group
is exploring alternatives for liquefying carbon dioxide, which
could be sold for further processing by market participants such
as the P2X operators.

* Metsa Group’s mills annually generate approximately 10 million
tonnes of wood-based carbon dioxide as a side stream. With
advancements made in the necessary technology, this could
generate a new billion euro scale bioproduct business in the
future.

\L'Al Metsa
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Metsä Group and Fortum into cooperation in using carbon dioxide generated as a production side stream in the forest industry
Metsä Group Press release 27 March 2023
Press releases
|
27.03.2023 14:00 EET
|
Metsä Group
Metsä Group and Fortum, leading companies in their industries, have initiated a pre-feasibility study on the recovery of wood-based carbon dioxide generated as a side stream in the forest industry. Wood-based carbon dioxide from pulp mills and other forest industry production units is an interesting but largely underutilised raw material for various chemical industry products that can replace fossil-based materials. Thanks to the advancements made in recovery technology, the outlook for the further processing of wood-based carbon dioxide is better than ever. The pre-feasibility study launched with Fortum, will be completed by the end of 2023.
“Metsä Group already engages in various measures with positive climate impacts. For example, we offer products made from renewable wood to replace fossil based-materials, we are reducing our fossil emissions at our operations and supporting the robust growth and vitality of forests. However, we want to do more. In the coming years, I believe that technological development will enable us to use a significant share of our wood-based carbon dioxide to produce bioproducts that replace fossil materials,” says Ilkka Hämälä, President and CEO of Metsä Group. 
"Fortum has a strong position in clean energy production and as a partner to industry we want to find solutions to reduce carbon dioxide emissions. We aim to drive the development of clean hydrogen in the Nordics, leveraging our strong position in CO2 free energy. The Fortum and Metsä Group pre-feasibility study is a good example of cooperation where different industries serve each other by benefiting from each other's business expertise. The end result is a carbon neutral product for the customer," says Simon-Erik Ollus, Executive Vice President,  Generation Division at Fortum.
In addition to the cooperation initiated with Fortum, Metsä Group is involved in various research and cooperation projects developing alternative products from the wood-based carbon dioxide recovered at the mills. Among other things, Metsä Group is exploring alternatives for liquefying carbon dioxide, which could be sold for further processing by market participants such as the P2X operators.”
Metsä Group’s mills annually generate approximately 10 million tonnes of wood-based carbon dioxide as a side stream. With advancements made in the necessary technology, this could generate a new billion euro scale bioproduct business in the future.



Kemi bioproduct mill

The new Kemi bioproduct mill will produce pulp and several other
bioproducts. Kemi’s fossil-free bioproduct mill will be a global leader
in environmental, energy and material efficiency.

Kemi bioproduct mill key figures:

* The total investment EUR 2.02 billion, making it the largest investment
ever made by the Finnish forest industry in Finland

« Annual production capacity 1.5 million tonnes of softwood and
hardwood pulp

* The Kemi bioproduct mill will directly employ approximately 250 people and
in its entire direct value chain in Finland approximately 2,500 people in total

» The Kemi bioproduct mill will be started-up on 20 September 2023

“Y“ Metsa
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Metsä Group press release 11 February 2021 at 11.30 EET
Metsä Fibre, part of Metsä Group, has made the investment decision to build a new bioproduct mill in Kemi, Finland. The value of the investment is EUR 1.6 billion and it is the largest investment ever made by the Finnish forest industry in Finland. The construction phase will take approximately two and a half years, and the mill will be completed during the third quarter of 2023.
In addition to the Kemi bioproduct mill, Metsä Group is currently building the world’s most modern sawmill in Rauma, Finland. With these investments, Metsä Group meets the needs of forest owners and its customers even better than before across the entire forest industry value chain and will play a significant role in combating climate change.
“The role of Finnish forests from an ecological, economic and social point of view is important in our development work. We are constantly improving methods of managing commercial forests to safeguard biodiversity and increase the positive climate impact of forests. Vibrant forestry brings prosperity to the whole country. We make  products for people's everyday lives from Finnish wood. Metsä Group’s strategic goals include increasing the value of Finnish forests, profitable growth together with customers, increasing the production of wood products which store carbon for a long time, replacing products made of fossil-based raw materials with wood-based products, discontinuing the use of fossil fuels and increasing the production of renewable energy. Rauma sawmill and Kemi bioproduct mill contribute to all these goals,” says Ilkka Hämälä, President and CEO of Metsä Group.
Significant positive economic impacts for the whole of Finland 
Kemi bioproduct mill will increase the annual value of Finland’s exports by approximately EUR 0.5 billion, and the positive annual income effect in Finland from wood sales and domestic purchases will also be approximately EUR 0.5 billion. The new bioproduct mill will secure the 250 jobs in the existing pulp mill in Kemi for decades to come.  All in all, around 500 persons work in the Metsä Group’s Kemi mill site.
A significant part of the pulp produced at the Kemi bioproduct mill is processed into high-quality linerboard at the mill site at Metsä Board's mill. In this connection, Metsä Board has decided to increase the capacity of the linerboard mill.  
The Kemi bioproduct mill will create around 1,500 new jobs across its entire direct value chain in Finland, most of them in wood sourcing. All in all, approximately 2,500 people will work in the direct value chain of the Kemi bioproduct mill in Finland.
The Finnish companies have been competitive, and the Kemi bioproduct mill project’s degree of Finnish origin is estimated to be very high, approximately 70%. During the construction phase, the employment impact will be nearly 10,000 person-years and more than half of it will be located in Kemi. The number of individual persons working in the mill area during the construction phase is estimated to be around 15,000.
“The large project will have significant positive impacts on Kemi region and the whole country. In the supplementary budget for 2020, the Finnish government has allocated funding for investments in the Northern Finland transport network. The commitment of the public sector to infrastructure development that supports the mill operations is very important. We are pleased with the active and open dialogue with ministers, officials and other stakeholders during project’s pre-engineering. In this challenging situation Finland needs responsible investments to bring faith in the future,” Hämälä continues.  
The ecological sustainability program ensures even more responsible wood procurement 
Wood required by the mill will be procured from sustainably managed forests, and we know the origin of the wood we use. The Kemi bioproduct mill will use approximately 7.6 million cubic metres of pulpwood a year, which is 4.5 million cubic metres more than the current pulp mill in Kemi. Wood is planned to be procured mainly from Finland. The availability of high-quality wood raw material is supported by the strong owner base of Metsäliitto Cooperative. The wood procurement to Kemi mill will expand to Sweden in the future, from where it is estimated that approximately one million cubic meters of wood will be procured annually.
Metsä Group wants to be a forerunner in responsible wood procurement. With the ongoing ecological sustainability programme, Metsä Group takes various measures to enhance the growth and carbon sequestration of forests, safeguards the biodiversity of forest nature and improves water protection associated with forestry work. The new bioproduct mill in Kemi will increase the supply of wood from peatlands. Acting correctly for the climate and growth of trees in peatlands requires special expertise, and the role of continuous cover forest management will increase.
Metsä Group’s unique bioproduct mill concept
The way Metsä Fibre, part of Metsä Group, renews its mills is based on the company’s unique bioproduct mill concept, the core of which is the resource-wise use of the wood raw material and side streams of production. In the concept, the renewable wood raw material and production side streams are used in full as different bioproducts, thus replacing fossil-based materials and fossil fuels. The first totally new mill using the concept is the Äänekoski bioproduct mill that was started in 2017.
The Kemi bioproduct mill will produce some 1.5 million tonnes of softwood and hardwood pulp per year, as well as many other bioproducts. It will also produce 2.0 TWh of renewable electricity per year, which equals to roughly 2,5 percent of Finnish total electricity production and together with Äänekoski bioproduct mill roughly 5 per cent. The new mill will replace the current pulp mill in Kemi, which has reached the end of its lifespan. An impairment loss of approximately EUR 42 million is expected to be recorded on the assets of the Kemi’s current pulp mill as an item affecting comparability in the first quarter of 2021. 
“The demand for Nordic softwood pulp continues to grow globally. With the new bioproduct mill in Kemi we will be an even stronger partner for the sustainable growth of our customers. The Kemi bioproduct mill is a global leader in environmental, energy and material efficiency. The mill will also create the basis for development of a local industrial ecosystem with new bioproducts and partnerships, as has been the case in Äänekoski. No fossil fuels will be needed in production, and renewable energy in the form of electricity, wood-based fuels and heat will be sold from the mill to external customers,” says Ismo Nousiainen, CEO of Metsä Fibre.   
The Kemi bioproduct mill will be built using the best available technology. The technological level meets and even exceeds the EU BREF requirements. Despite the clearly increased production compared with the current Kemi pulp mill, the new bioproduct mill will stay below the emission limits of the current environmental permit of the existing mill. The environmental impacts will be minimised, and noise control, for example, has already been taken into consideration during the pre-engineering phase, both regarding construction and production of the mill. The Regional State Administrative Agency for Northern Finland granted the environmental and water supply permits to the Kemi bioproduct mill in December 2020.
The main partners for the construction project are Valmet, ABB, AFRY and Fimpec. The project will be implemented as buyer-driven subcontracting, which also allows for the participation of smaller companies. For local businesses, the mill investment will create demand directly related to the mill construction. In addition, the services used by the people working for the project will significantly increase the demand for services in the Kemi region.
“We have worked systematically and the bioproduct mill project has progressed according to plan. The mill site has been prepared for construction work, pre-engineering of the entire project has progressed well. We want the best professionals in each field as our partners. We require commitment to safety, prevention of grey economy, high-quality and schedules. Implementing the bioproduct mill project also requires local businesses and employees from the Kemi economic area for various tasks, such as civil engineering and installation work and the provision of services and commodities,” says Jari-Pekka Johansson, Director of the bioproduct mill project at Metsä Fibre.  
Financing on solid ground
Of the total investment to the Kemi bioproduct mill, EUR 1.6 billion, 40% will be financed with domestic equity and 60% with debt financing. The debt financing primarily consists of EUR 500 million 10 year-loan guaranteed by Finnvera with an 80% risk share, EUR 200 million 10-year loan guaranteed by the Swedish Eksportkreditnämnd (EKN) with a 95% risk share, EUR 200 million 15-year loan by the European Investment Bank (EIB) and EUR 100 million five-year Green Term Loan with eight commercial banks.  In addition, Metsä Fibre has renewed the EUR 200 million revolving credit facility (RCF) maturing in June 2021 with a similar and five-year arrangement, the financing margin of which is tied to the company’s key sustainability indicators.
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