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• We are Luke
• Bioenergy - First wave of Bioeconomy
• Bio-based products and biorefineries – Second 

wave of Bioeconomy
• Biosociety – Third wave of Bioeconomy

• EU’s bioeconomy strategy
• Conclusions and the way forward
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Boreal Green Bioeconomy
Head of thematic research programme: Antti Asikainen

E-mail: antti.asikainen@luke.fi

Genomics and breeding
• Genomic understanding of key quality parameters of boreal species
• Precision breeding
• Development of breeding methodologies (genomic selection, genome editing)
• Technologies for modern breeding (somatic embryogenesis, automatisation)

Sustainable biomass
production 

• Intensification of biomass production
• Forest management concepts 
• Abiotic and biotic

risk management
• Environmental impacts of forestry

Forest resource supply 
management

• Reginal scenarios and models
• Active, sustainable and climate smart 

forest and land use planning
• Operational efficiency in wood sourcing 

and silviculture
• Reduction of adverse impacts of wood 

harvesting

Value-added bioeconomy products and processes
• Formation and location of structures and compounds of biomass 

(Biorefinery potential of biomass),,
• Valorisation of secondary streams and by-products, bioenergy
• Wood products, green building and living with wood



Bioeconomy in Finland
1m3 of wood generates 200€ added value

Graphics: Vihreä biotalous – 100-vuotiaan Suomen hyvinvoinnin ja kilpailukyvyn perusta.

19.3.2019

3 539 mill. €
Bioeconomy services

15 280 mill. €
Agriculture and food industry

41 948 mill. €
Bioeconomy products

733 mill. €
Water treatment and supply

395 051 mill. €
National economy

Source: Statistics Finland 2016

16%
65 billion €

Bioeconomy share

16 %

3 563 mill. €
Renewable energy

Выступающий
Заметки для презентации
Biotalouden tuotannon suuruusluokka on 16 % Suomen kansantalouden tuotoksesta (tämä ei ole sama kuin BKT).
Ilman laajaa käsitystä taloudellisesta, ekologisesta ja sosiaalisesta kestävyydestä biotalouden pohja eli biologisten systeemien toiminta voisi olla uhattuna. Kestävä biotalous yhdistää taloudellisen ja ympäristökestävyyden.
Tutkimuksella on iso rooli tämän kehityksen aikaansaamisessa.
Elinvoimainen ja uusiutuviin kestäviin ratkaisuihin pohjautuva biotalous on edellytys suomalaiselle hyvinvoinnille.
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EU’s bioenergy strategy was a success
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The biggest growth of heating plants based on wood chips 
happened in early 2000’s in Finland

Выступающий
Заметки для презентации
Using places are distributed evenly through the most forested part of Finland. Wood fuels can not be transported long distances in order to keep the price at reasonable level. Nowadays we have also large using units owned by big companies. That gives important message of reliability and stability to all participants in wood fuel business. 
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Heat 80-150 kW



Electricity 40 kW, heat 225 kW



This pressure on resources can finally result in shortages which 
may
• hamper economic development 
• lead to social and geopolitical tensions 
• cause irreparable environmental damage
• put food, water and energy security at risk
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Carriers and barriers of bioeconomy

 EU regulation – markets 
created with policies
 General opinion channelled 

into market pull and politics
 Fossil raw materials 

becoming more expensive 
 Natural catastrophes 
 Guaranteeing resilience –

distributed structure 
 Protectionism and “infant 

industries” 

 The complexity of the concept
 The size of investments needed 

– biorefinery is not an ICT start-
up
 Hegemony of the forest industry 
 Size of the home markets 

(Finland) and homogenic
(business) culture that 
encourages to avoid risks 
 Innovation system playing safe 
 Silos, sub-optimisation
 Lack of capital and business 

skills
Source: Johanna Kohl, (VTT) Luke
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Bioproduct mill concept, Metsä group
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EU’s bioeconomy strategy
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From bioeconomy to biosociety



• Bioeconomy is an evolving concept in EU
• Emphasis is to generate more value from 

biomass based products and services
• Replacement of fossil-based resources
• Climate issue is becoming controversial: How 

much can bioeconomy contribute to the 
mitigation of climate change

• Risks associated with bio production (storms, 
insects, droughts etc.)

Conclusions and the way forward



Thank you!

Prof. Antti Asikainen
antti.asikainen@luke.fi
www.luke.fi
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