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"We are the first generation to feel the effect 
of climate change and the last generation who 
can do something about it.“ - Barack Obama
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Planetary Boundaries

The evolution of the planetary boundaries framework. Licenced under CC BY-NC-ND 3.0 (Credit: Azote for Stockholm 
Resilience Centre, Stockholm University. Based on Richardson et al. 2023, Steffen et al. 2015, and Rockström et al. 2009)
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Bioeconomy is part of the solution

https://www.boerjanlab.be/research/relevance-lignin-research-more-sustainable-society
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Bioeconomy is part of the solution

+ Often less waste

+ Often lower toxicity

+ Often lower emissions

+ Sometimes cost reduction

+ Sometimes new or improved 

functionalities

https://www.boerjanlab.be/research/relevance-lignin-research-more-sustainable-society
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Bioeconomy is part of the solution

+ Often less waste

+ Often lower toxicity

+ Often lower emissions

- Often green premium

- Often difficult to get 

= performance

- More variability

https://www.boerjanlab.be/research/relevance-lignin-research-more-sustainable-society
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Bioeconomy is part of the solution

+ Often less waste

+ Often lower toxicity

+ Often lower emissions

- Often green premium

- Often difficult to get 

= performance

- More variability

- Biobased ≠ sustainable

- Biobased ≠ biodegradable

https://www.boerjanlab.be/research/relevance-lignin-research-more-sustainable-society
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What is biorefining/-manufacturing?

Lange L (2022) Business Models, Including Higher Value Products for the New Circular, Resource-
Efficient Biobased Industry. Front. Sustain. 3:789435. doi: 10.3389/frsus.2022.789435
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What is biorefining/-manufacturing?

Lange L (2022) Business Models, Including Higher Value Products for the New Circular, Resource-
Efficient Biobased Industry. Front. Sustain. 3:789435. doi: 10.3389/frsus.2022.789435

Biochemical, chemical, thermochemical 

and mechanical conversions
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What is biorefining/-manufacturing?

Lange L (2022) Business Models, Including Higher Value Products for the New Circular, Resource-
Efficient Biobased Industry. Front. Sustain. 3:789435. doi: 10.3389/frsus.2022.789435

Bioenergy

Biogas

Biofuels

Biomaterials

Bioplastics

Biochar

Bioaromatics

Biosolvents

Compost

Biofertilizers

Cosmetics 

Food/feed 

ingredients …

Biochemical, chemical, thermochemical 

and mechanical conversions



WERKAGENDA 
vlaanderen-circulair.beChemie/Kunststoffen

WERKAGENDA 

Who decides where biomass goes?
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Food vs fuel

https://www.researchgate.net/publication/345973981_Microalgal_growth_coupled_with_wastewater_treatment_in_open
_and_closed_systems_for_advanced_biofuel_generation
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Food vs fuel

Over 20% of global sugarcane and over 15% of global maize 
is produced for biofuels!

https://www.researchgate.net/publication/345973981_Microalgal_growth_coupled_with_wastewater_treatment_in_open
_and_closed_systems_for_advanced_biofuel_generation
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Food vs fuel

1. The ‘free’ market decides. Nonetheless, regulations help shape this!
2. To be cost-competitive you need scale!

https://www.researchgate.net/publication/345973981_Microalgal_growth_coupled_with_wastewater_treatment_in_open
_and_closed_systems_for_advanced_biofuel_generation
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Is there enough biomass?

https://biconsortium.eu/publication/there-enough-biomass-defossilise-chemicals-and-derived-materials-sector-2050
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Biobased ≠ biodegradable ≠ circular
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Biobased ≠ biodegradable ≠ circular

SUP Directive on mandatory EU 
recycled content target for 
plastics packaging of 30% by 2030

https://prosperbioplastics.eu/
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Biobased ≠ biodegradable ≠ circular

Also to be circular you need scale! https://prosperbioplastics.eu/
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Bioeconomy Succes Stories

https://www.cbe.europa.eu/projects
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Bioeconomy Succes Stories

https://www.cbe.europa.eu/projects



WERKAGENDA 
vlaanderen-circulair.beChemie/Kunststoffen

WERKAGENDA 

Conclusion

• There is enough biomass, if you include pro(s)per reuse and 
recycling!

• Biobased is not inherently more sustainable, but it can and 
should be!

• The circular bioeconomy is here to stay and is going from 
niche to norm!

• To achieve its full potential, many biobased products need 
to reach a bigger scale and regulations can help!


