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More value from less harvest: 

the future of biomass cascade 

processing for novel biohybrid and 

added value products of circular 

bioeconomy
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Luke in brief 129 Mû

Turnover

75 Mû
Budget funding

54 Mû
External funding*

22
Locations in Finland

HQ in Helsinki

Present in 12 campuseswith 

universities, research institutes and 

polytechnics

1274
Employees

14 Management

44 Research professors

603 Researchers

613 Other specialists

* Includes profits from co-funded,  collaboration and 

customer-funded projects and other income. Information 

from the year 2020.
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Changes in the operating environment

Assess4EST WP5 Workshop - 25 Jan 2023

There are many 

expectations and demands 

for the forest resources:

Ą not everything can be 

fully met, but

Ąscience-based 

knowledge & data 

enable holistically 

sustainable decisions    

Source: Natural Resources Institute Finland.
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Carbon negative targets by 2035

Å BIOS article: 

Å low-carbon roadmaps require 140 Mm3 of biomass

Å In terms of wood production, the highest level of fellings that 

can be maintained is approx. 80 Mm3

Å What else?

Å Frugality

Å Less is more

Å Recyclability

Å Changeability

Å Longevity

Å Sidestream& waste-based solutions

Assess4EST WP5 Workshop - 25 Jan 2023



Bioeconomy strategy targets by 2035

Å The main goal of the strategy is to increase the added 

value of the bioeconomy

Å The goal is to create economic growth and jobs based 

on sustainable solutions by producing products and 

services with the highest possible added value

Å The value added of the bioeconomy was 26 billion euros 

in 2019 . The goal is that the value added of the 

bioeconomy in 2035 will be 50 billion euros .

Å The strategy does not argue on the amount of production 

but strives to produce an even higher added value.

Assess4EST WP5 Workshop - 25 Jan 2023



Forest sector

9 mrd. û

208
mrd. û

Value added

The target of the forest sector in 2035

Bioeconomy

13 %

26
mrd. û

Whole bioeconomy

2019                                                         Target 2035

50
mrd. û

Forest sector

17 mrd. û

Construction

4,6 mrd. û

Food products 

sector

4,3 mrd. û

Energy

2,1 mrd. û

Other industries

3,6 mrd. û

Bioeconomy

services

2,1 mrd. û

Water purification

and delivary

0,5 mrd. û

Muut

32 mrd. û

Whole bioeconomy
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Need for new supply of biomass and 

rethinking of sustainable value -chains for 

bioproducts ð

the rapidly changing world challenges the 

security of supply
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Comprehensive use of wood biomass
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Research towards high added value products, 

services, and business

Hokkaido Finland Week ïForestry Day 2022

Primaryproduction
Biorefining, cascadinguse

principle

Addedvalueproducts 
and services, hybrid

materials

Upcycling, 
downcycling

Cosmetics

Å More from less

Å Circular -by-design

Å Carbon smart

Å Holistic sustainability

Å New, cross-sectoral value chains
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SAW MILLS PULPING ENERGY OTHER USES?
BIOCHAR 

BUSINESS

WOOD 

PRODUCTS
SIDE STREAMS PULP ENERGY ?

PAPER

BOARD
TEXTILES

OTHER CELLULOSE 

BASED PRODUCTS

Current products

Lukeõsrole

Research/ Scaleup

BUSINESS MODEL

Å QUALITY

Å UPGRADING 

POTENTIAL 

Å BARK

Å LIGNIN

Å HEMI-

CELLULOSES

Å EXTRACTIVES

Å value additionÅ markets

Å volume

Å biorefining potential

and value chains

Å market pull

Å production volume

Å FOREST MANAGEMENT

Å TREE SPECIES

Å BREEDING

Å RESILIENCE
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Upgrading cellulose: wood -based textile value -chain
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Use of wood in built 

environments

Å Product longevity 

and carbon content

Å Industrial 

construction 

concepts

Å Repairing of 

constructions

Å Modular / multiuse 

buildings

Assess4EST WP5 Workshop - 25 Jan 2023
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recreation

Business 

models

Wood health 

impacts

Sustainability 

of wood use

Education

Sidestream usage 

and added value

Functionality 

and 

performance

Availability 

and biohybrid 

products

Technologies 

and testing
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Saw milling side streams
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CHIPS

20,3 %

SHRINKAGE LOSS

11,7 %
SAW DUST 

9,4 %

BARK

8,7 %

SAWN  GOODS

46,1 %

SURFACES 2,2 

%

SOLIDS

1,5 %

ASH 0,2 %

Hassan, M.K., Villa, A., Kuittinen, S.et al.An assessment of side-stream generation from Finnish forest 
industry.J Mater Cycles Waste Manag21,265ς280 (2019). https://doi.org/10.1007/s10163-018-0787-5n

Hemicelluloses 

as 

hydrocolloids 

for food and 

feed products

Added 

value 

chemicals 
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Visioning across (sectoral) boundaries

Biohybrid materials

Unconventional uses

The cross-sectoral production chains:

Ą a great opportunity for the new 

business 

Ą but bottlenecks in building of new 

networks and chains of actors

StAB Circular Bioeconomy, June 2022
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Biohybrid products for ( re)construction

StAB Circular Bioeconomy, June 2022

Biobased adhesive system R-to -B, TRL 5, 

patenting on the way (PI: Anuj Kumar)

BF Co-innovation building on the way (PI: Marja Lehto)



Functional material solutions from Finnish forests

StAB Circular Bioeconomy, June 2022

Antivirals from forest biomass: structure, function, and applicability 
09/2021 ς08/2025

ConsortiumPI Tuula Jyske, Luke team: Petri Kilpeläinen, Jaana 
Liimatainen, Jenni Tienaho, Riikka Linnakoski, Hanna Brännström
Sub-project leaderVarpu Marjomäki, JYU



Development of bio -based materials for driving 
towards sustainable facemask production and 
reduced environmental impact (BIOPROT)

Luke and JYU role:

ÅNovel antiviral coatings 
for face masks and other 
material surfaces from 
the raw materials of 
Nordic woods

StAB Circular Bioeconomy, June 2022

Luke coordinator : Tuula Jyske 

JYU WP leader: Varpu Marjomäki



Natural Antiviral Ingredient

Currently, there are no safe and sustainable bio -based 

solutions against viruses on the market

We offer fully bio -based ingredient from Finnish forests 

that stops virusõ infectivity

New market opportunity for high -end and functional 

cosmetics and sustainable improvement for cleaning 

and disinfection industry 

Offers alternative for traditional alcohol -based 

disinfection and functional cosmetics

100% bio -based

Riikka Linnakoski

riikka.linnakoski@luke.fi

+358 9 532 2289

Sustainable

Alternative for

alcohol -based solutions

Protects broadly

against viruses

Vegan

Skin conditioning
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Cascadeprocessing of biomasses

Comprehensive 

utilization

No generation of 

new waste streams

Rasi, S., Kilpeläinen, P., Rasa, K., Korpinen, R., Raitanen, J.-E., Vainio, M., Kitunen, V., Pulkkinen, H., Jyske, T. 2019. Cascade processing 

of softwood bark with hot water extraction, pyrolysis and anaerobic digestion. Bioresource Technology 292: 7 p.

Assess4EST WP5 Workshop - 25 Jan 2023
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Circularity : forestry side-streams to plant protection

StAB Circular Bioeconomy, June 2022



Circularity : fiber sludge from forest industry to farms

Hokkaido Finland Week ïForestry Day 2022
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Fiber sludge, from side-stream to new product

Industry

Business

Farmer& 

env.

Contact: Kimmo Rasa, kimmo.rasa@luke.fi

kimmo.rasa@luke.fi


Food- & feed ingredients from forestry side-products

Hokkaido Finland Week ïForestry Day 2022

https://www.youtube.com/watch?v=Qs5nFp8_iEs&feature=emb_title

https://www.youtube.com/watch?v=Qs5nFp8_iEs&feature=emb_title


Luke MonoCell -process

Hokkaido Finland Week ïForestry Day 2022

Contact: Risto Korpinen, risto.korpinen@luke.fi

mailto:risto.korpinen@luke.fi


2425.1.2023

Cascade 

processing

Functionality, 

product 

prototypes, 

customer 

acceptance, LCA

Regulation & 

commercialization

Knowledge and research across value chains

Added value 

use of 

biomaterials
Sourcing and 

logistics
Characterization 

of biomaterials
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Co-creation , customer services, data and tools

Assess4EST WP5 Workshop - 25 Jan 2023

CO-INNOVATION!

CO-CREATION!
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Summary

Å Not all expectations related to biomass can be fully met

Å The wood to be used as comprehensively as possible, to 

be used multiple times (cascade use): less is more, more 

from less

Å Biomass to be used for essential goods ðwhat are they? 

Also: consumption reduction.

Å Self-sufficiency and security of supply:

Å Side streams to be processed into added value 

components with the latest technologies,

Å New opportunities in value chains that cross 

industry boundaries.

Assess4EST WP5 Workshop - 25 Jan 2023


