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Key sustainability issues for implementing bioeconomy
regions
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Bioeconomy and regional challenges
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Systems thinking
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Challenges from a regional perspective
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Challenges from a regional perspective



The life cycle thinking – life cycle management
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Systems analysis and LCM
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Understanding Analyzing Implementing

• Resources
• Infrastructures
• Market conditions
• Social aspects

• Modelling
• Scenarios
• Political framework

analysis
• Social / consumer

behaviours

• Recommendations

Knowledge capital:
acquisition/management

Knowledge generation/
learning

Optimization of the
framework conditions

of the Bioeconomy

Systems analysis and LCM 



Case study of a regional bioeconomy
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The Cluster Bioeconomy e.V.
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Source. Bioeconomy e.V. bioeconomy.de
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Research questions
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How sustainable are the products
of a bioeconomy region?

What are the advantages of a 
bioeconomy region?

Particularly from a climate protection
point of view, we asked ourselves:
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How to measure and monitor sustainability of value chains in 
a bioeconomy Region?

How to define the system 
boundaries ?  How do chains 

and networks differ ?

Which transformation 
coefficients are characteristic 

for the investigated 
processes ?

Which socio-economic 
indicators can and should be 

collected ? 

How can the overall system 
efficiency be evaluated ? 

Which approaches to 
preference-based 

assessment can be 
integrated ? 

What emission parameters 
can and should be collected ?

Quelle: Hildebrandt 2018, Promotionsschrift, “Monitoring the sustainability of added-value networks within bioeconomy
regions

Quelle: Hildebrandt 2018, Promotionsschrift, “Monitoring the sustainability of added-value networks within bioeconomy
regions
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Goals

Establishment of a monitoring tool for the 
system analysis of the sustainability of 
bioeconomy regions 

• Establishment of a sustainability index 
for value chains in a bio-economy 
region

• Establishment of a regionally-
differentiated social Life Cycle 
Assessment method

Sustainability Monitoring

∑ Sustainability-Index
Source: Hildebrandt 2017, UFZ Final Workshop Bioeconomy
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Bezama, A.; Siebert, A.; Hildebrandt, J.; Thrän, D. (2016). Integration of LCA, LCC and social LCA for assessing a bioeconomy
Region: In book: Life Cycle Approaches to Sustainable Regional Development, Chapter: 37, Publisher: Taylor & Francis Ltd, 
Editors: Stefania Massari, Guido Sonnemann, Fritz Balkau, pp.7 (258 -264)

Sustainability monitoring Index for assessing regional bio-based industry networks
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Assessing the complexity of a 
bioeconomy region

Upscaling of R&D-processes and established production systems
Source: Hildebrandt 2017, UFZ Final Workshop Bioeconomy
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Product basket & The Reference System

Biobased Fossil based

Load bearing

W/m2*K

W/m2*K

W/m2*K

http://dreamicus.com/ Functional capacity vs Mass 

Energy (MJ grid)
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Economic 
benchmarks

Socio-econ. data

Spec. process inventories
Env. product benchmarks

Env. benchmarks of 
production sites

Techn. process benchmarks

Techn.-
econ.
data 

Forestry 
potentials & 
sustainability

Estimation of future material and energy flows
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Data sources along value chains and aggregation levels
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Life Cycle ImpactsIndividual product chains Product basket

vs
.
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Overview of Potential Future Production Scenarios 
for our Regional product basket



Titelmasterformat durch Klicken bearbeitenTitelmasterformat durch Klicken bearbeiten

23.10.2020

Overview of Potential Future Production Scenarios 
for our Regional product basket
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Stakeholder involvement in setting management goals

Quelle: Hildebrandt 2018, Promotionsschrift, “Monitoring the sustainability of added-value networks in bioeconomy regions
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a Bioeconomy Region
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 A management tool based on sustainability indicators has been developed for a 
cluster region. 

 The set of indicators covers the entire product life cycle and the three dimensions 
of sustainability. 

 Their results can be used by managers for setting the cluster/ Network/ regional 
strategies.

 The methodology was implemented in the web tool D-Sight and can be used as 
Sustainability Dash Board.
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Key aspects of SUMINISTRO



Lessons learned
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Source: Pixabay.com. User: PublicDomainPictures
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Bioeconomy is not per 
se sustainable

Bioeconomy must not 
be regarded as a 
substitution approach; it 
is rather an “innovation 
approach”

Great chances for 
climate protection, if the 
technologies are 
regarded within a more 
complex system

In order to achieve highest 
environmental 
advantages, technologies 
must be optimized and 
implemented with a 
coupled and cascade use 
orientation

A better understanding 
of the Bioeconomy
System is necessary to 
be able to recognize 
and shape its 
opportunities and risks
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Kontakt:

3110/23/2020

alberto.bezama@ufz.de

Department Bioenergie (BEN)
AG „Systemanalyse der Bioökonomie“ (SABE)

Thank you for your attention !

+49 341 2434-579

Helmholtz-Zentrum für Umweltforschung GmbH - UFZ
Permoserstr. 15
04318 Leipzig
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