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 Production of biobased products
 Cascading use
 Utilisation of organic waste 

streams
 Resource-efficient value chainsTransition towards a circular bioeconomy

From a linear to a circular bioeconomy
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The uncertainty realm includes:

 Techno-economic uncertainty

 Environmental and social 
uncertainty
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Techno-economic 
uncertainty:

Unknown internal costs and 
benefits

 Technical uncertainty

 Resource uncertainty

 Functionality uncertainty



Challenges for the transition

Bioeconomy in transition Research 
Group

www.bioeconomy-in-transition.eu 6

Environmental and Social 
uncertainty:

Unknown external costs and benefits

 Environmental uncertainty

 Social uncertainty

 Health uncertainty
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Environmental and 
Social uncertainty 

Techno-economic
uncertainty 

Market
uncertainty 

Policy
uncertainty 



STAR-ProBio approach to 
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Environmental and 
Social uncertainty 

Techno-economic
uncertainty 

Market
uncertainty 

Policy
uncertainty 

SAT-ProBio

SyD-ProBio



SAT-ProBio matrix
Results 

(i.e. indicators)
Rules for “pass 

or not pass”
Sustainability

Label

A specific score is 
assigned to each 
indicator (i.e. LCA, 
circular, social and 
economic)  e.g. if the 
GWP of the bio-based 
product is below the 
RF than you get 5 
points…  

The sum of scores 
must be above a 
minimum score or 
threshold (e.g. 40)

If the product gets 45 
it obtains the «SAT-
ProBio» sustainability 
label if below does not

EXAMPL
E:

Yes or 
no

EXAMPL

E
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Overview of SAT-ProBio certification 
scheme 



BIO-BASED 
PRODUCT 

SUSTAINABILITY 
INFORMATION

Quick Response 
code (QR code)

Smart-phone and 
tablet application 

High customer 
satisfaction –information 

and scores regarding 
sustainability aspects of 
bio-based products are 

readily accessible

ENVIRONMENT
AL CLASS: A3

SOCIAL 
CLASS: C 

ECONOMIC 
CLASS: D 

+ 
Sustainable

- 
Sustainable
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Overview of SAT-ProBio certification 
scheme 
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Complexsystemstobeunderstoodthroughthe
identificationofkeyvariablesofthesystemand
thecausalloopslinkingthesevariables
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The transition is unavoidable

To accelerate the transition we need to reduce uncertainty

To reduce uncertainty we need sound socio-economic-
environmental assessment of sustainability

This will allow policymakers to undertake much needed policy 
actions …

… and consumers to be more incline to bio-based products
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