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Bioeconomy today

Latest developments in the bioeconomy concept



Comprehensive understanding of bioeconomy –

not just biomass 

• Knowledge-based production & utilization

• of biological resources,

• innovative biological processes & principles

• to sustainably provide goods and services 

across all economic sectors.

Source: German Bioeconomy Council, 2016



Toward biologization of the economy

Collective term for 

the increasing integration of principles of nature 

in economic systems, including the development of 

products and solutions with the help of the life 

sciences, and shifting to sustainable consumption. 



A sustainable bioeconomy in the 21st century

Source: Varho, V. et. al (2018). Biopaths to Carbon Neutrality. Available at http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/160591/MMM_3_2018.pdf?sequence=1&isAllowed=y

Present

Future

• sustainable production

• economic growth

• employment 

Focus of current 

BE discussion:
• consumption and resource use

• 1:1 substitution not sustainable!

 energy efficiency

 sustainable lifestyles

 circularity

 waste prevention

Broadening the 

BE discussion:



Key factors for a sustainable bioeconomy

• biobased product innovations

• biobased processes & technologies

• new industrial and urban concepts

Technological 
innovations

• Dialogue & participation in policy and R&D

• Education & training, open access

• “sharing economy”
Social innovations

• Adaptive policy frameworks & governance structures

• Bioeconomy monitoring & measuring

• Policy learning, experimentation, reflexibility, reversibility

• Creation of international Bioeconomy Platform

Organizational & 
political 

innovations

Source: International Advisory Council of the GBS2015. (2015). GBS2015 Communiqué. Verfügbar unter http://gbs2015.com/fileadmin/gbs2015/Downloads/Communique_final.pdf



Bioeconomy is key for 

reaching the SDGs
and respond to global challenges

IPCC Report on Climate 

Change and Land

Global Assessment Report on 

Biodiversity and Ecosystem Services 

InterAcademy Partnership (IAP)  recommendations 
on Food, Nutrition, Agriculture



Linking the Alpbach 2019 Theme “Liberty and 
Security“ to Bioeconomy (BE)

- BE is fundamental for sustainable futures, basic to
liberty and human security!  How so?

Emmanuel Kant? 

- on collective security?  > SDGs, Paris Agreement… 

- on liberty as a moral category? > flying, meat…



How to transition to a sustainable bioeconomy?



Perspectives on how to transition

1) Technological disruption



1. Food 2. Feed 3. Fibre 4. Fuel
5. Flowers

Fun

Changing Value Chains: Innovative use of “biomass“

15% 58% 14% 13%



Examples: biobased product innovations

1) Biotechnological spider silk

* renewable, environmentally high-tech materials
2) Bioplastics, new packaging

* renewable, recyclable and/or 

biodegradable packaging

Source 1: adidas https://www.adidas-group.com/de/medien/newsarchiv/pressemitteilungen/2016/adidas-prasentiert-weltweit-ersten-performance-schuh-aus-biostee/

Source 2: Schlierner/fotolia.de (bottles), ExQusisine/fotolia.de (bamboo)

Source 3: Ananas Anam http://www.ananas-anam.com/pinatex/

3) Biobased materials in automotive manufacturing

* sustainable land use, regional development

https://www.adidas-group.com/de/medien/newsarchiv/pressemitteilungen/2016/adidas-prasentiert-weltweit-ersten-performance-schuh-aus-biostee/
http://www.ananas-anam.com/pinatex/


Examples: bio-inspired processes & technologies
2) Bionics & robotics

* efficiency, new functions1) 3D-printing

* renewable / recyclable materials & 

digitalization

Source 1: Heijmans & DUS Architects http://houseofdus.com/#project-europe-building & 

https://www.3d-grenzenlos.de/magazin/forschung/projekt-just-in-time-implants-27316413/

3) Large scale technical use of CO2

* circularity, decarbonization

Source 2: FESTO https://www.festo.com/group/de/cms/10157.htm

Source 3: SOLARIFY https://www.solarify.eu/2016/10/29/093-carbon2chem-startet-in-die-praxis

http://houseofdus.com/#project-europe-building
https://www.3d-grenzenlos.de/magazin/forschung/projekt-just-in-time-implants-27316413/
https://www.festo.com/group/de/cms/10157.htm
https://www.solarify.eu/2016/10/29/093-carbon2chem-startet-in-die-praxis/


Bio-city: new urban concepts

* circularity, CO2-neutrality, 

bioenergy

* biodiversity, living climate,      

local resources * biobased materials, carbon 

storage, well-being

Source 1: KOS Wulff Immobilien GmbH http://www.biq-wilhelmsburg.de

Source 2: Vincent Callebaut Architecture http://vincent.callebaut.org/object/160220_hyperions/hyperions/projects/user

Source 3: Wintersteiger https://www.wintersteiger.com/de/Holzdünnschnitt-und-Reparatur/News/Aktuelles/212-Zukunftstrend-Mit-Holz-in-die-Höhe

Source 4: Marco Clausen https://www.flickr.com/photos/39367406@N04/11545691785 /

* food security, resilience

1) BIQ Algae House 2) Callebaut Architecture 3) Hoho House 
Vienna

4) Urban & Indoor 
Farming

http://www.biq-wilhelmsburg.de/
http://vincent.callebaut.org/object/160220_hyperions/hyperions/projects/user
https://www.wintersteiger.com/de/Holzdünnschnitt-und-Reparatur/News/Aktuelles/212-Zukunftstrend-Mit-Holz-in-die-Höhe
https://www.flickr.com/photos/39367406@N04/11545691785
https://infarming.de/informationen/


Bioprincipled visions for

Notre Dame‘s reconstruction:
‘Palingenesis‘ by Vincent Callebaut

combining circularity, renewability, 

inclusiveness, innovation, urban 

agriculture and biodiversity 

protection, without forgetting 

beauty and spiritual elevation

“
„

Source: https://www.designboom.com/architecture/vincent-callebaut-notre-dame-glass-canopy-cathedral-paris-05-07-2019/



Societal Support and Communication Challenge: 

How do consumers perceive the bioeconomy?

Can I make a difference? 

• Most consumers practice a mix of sustainable and unsustainable behaviors

• Consumers not feeling in control rather skeptical about bioeconomy  

Are biobased products sustainable? 

• Consumption of biobased products is generally perceived positively

• However: conflicting goals

Who should pay? 

• Higher consumer prices for more sustainable products are constraint

• costs expected to be shared with producers and public 

Source: Hempel et al. (2019). Bioökonomie aus Sicht der Bevölkerung. Available at https://www.thuenen.de/media/publikationen/thuenen-workingpaper/ThuenenWorkingPaper_115.pdf

Source: Study with German consumers (Thünen Institute, 2019)



Consumer awareness*

Source: Hempel et al. (2019). Bioökonomie aus Sicht der Bevölkerung. Available at https://www.thuenen.de/media/publikationen/thuenen-workingpaper/ThuenenWorkingPaper_115.pdf

Purchasing regional foods

Abandoning the car

Avoiding traveling by plane

Purchasing biobased products

Procuring green electricity

Reducing meat consumption

Purchasing organic foods

Recycling

very important

quite important

rather not important

not important at all

*Study with ca. 1000 German consumers (Thünen Institute, 2019)



How to measure progress in Bioeconomy?

1. traditional: bioeconomy as a share of GDP and employment. 

2. physical: share of renewable biobased content in the economy’s 

products and services.

3. pervasive: outcome measures (reduced carbon emissions, 

sustainability of water, soil,  biodiversity, including non-price 

measurement). Well-being of people. 

Source: Justus Wesseler & Joachim von Braun (2017). Measuring the Bioeconomy: Economics and Policies.

Annu. Rev. Resour. Econ. 2017. 9:17.1–17.24.



Bioeconomy policy strategies around the world



The way forward – bioeconomy development requires…

Government

Citizen
Industry & 
business

• Providing a strategic policy framework

& incentives for bioeconomy

development

• Promoting a supportive innovation 

ecosystem & business environment

• Ensuring long-term societal dialogue 

• Investing in promising 

innovations & emerging 

businesses in the 

bioeconomy • Developing 

environmentally & 

climate-friendly behavior

Shared

Responsibility



• 49 countries 
have already  

developed BE-related 

policy strategies

• 17 of which        
(incl. EU & West  

Nordic Countries)   

have developed 

dedicated BE policy 

strategies



Recent national BE policies around the world 

10/2018

European Commission

(update)

2018 2019

05/2019

Italy (update)

03/2019

Austria
06/2019

Japan

06/2018

Nordic Countries

12/2018

United Kingdom

03/2018

Ireland

Trend since 2015: development of dedicated bioeconomy policy strategies

… and more are under development.



Actions for implementation of 
Bioeconomy Strategies

 Raising awareness, capacity building and education

 Building institutional capacity

 Enhancing technology transfer and deployment

 Enabling financial mechanisms

 Implementing risk management 

 Addressing gaps in implementation and upscaling

Source: IPCC. (2019). Climate Change and Land. Available at https://www.ipcc.ch/site/assets/uploads/2019/08/4.-SPM_Approved_Microsite_FINAL.pdf

https://www.ipcc.ch/site/assets/uploads/2019/08/4.-SPM_Approved_Microsite_FINAL.pdf


Bioeconomy: Emerging themes of global relevance

•Climate 
Change, Health
& Bioeconomy

Digitization & 
Converging 

Technologies

Communication 
& Trust in S&T

Education & 
Training 

•Biodiversity Sea & Ocean 
Bioeconomy

Innovative 
Ways of 

Financing
"Biocities"

Source: International Advisory Council of GBS2018. (2018). Communiqué of GBS2018
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Save the Date  Global Bioeconomy Summit 2020 Nov 19-20 Berlin

https://gbs2020.net/home/



Bioeconomy in Art

Tali Teper

„Bioeconomy“ 2017


