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Background



Sustainability assessments today

Virgin plastics Recycled plasticsvs.



Comparing alternatives for establishing preferences



Sustainability assessments: Thresholds?

Does my solution operate within
planetary boundaries?

https://www.science.org/doi/10.1126/sciadv.adh2458



Sustainability assessments: Extended system view?

Recycling plastics

Regulatory framework

Market & consumer

Technology

Infrastructure

Does my solution perform well from a 
sustainability perspective when considering
the context? Is it suitable?



Sustainability assessments: Prospective view?

Does my solution perform well over time?



Opportunities

Sustainability assessments require:

• Consideration of planetary boundaries

• Prospective view

• Life cycle as part of wider systems

This will allow:

• For localized and dynamic decision-making! Considering the trade-offs

• More inclusive, effective, and feasible strategies 



System dynamics in openLCA



System dynamics

• Idea: modeling a system as a 
combination of stocks and flow 
rates

• Simulate results over time

• Any system

• Scope and level of detail totally 
up to the modeler

https://www.youtube.com/watch?v=nRlYGDBGcRA



Approach

System dynamics

System dynamics model
openLCA

System dynamics sustainability
assessments





System dynamics in openLCA

Current development 

• Manage and run SD models following the XMILE standard

• Basic functionalities (stocks, flows, auxiliaries) and arrays

• Graphical view of SD models

• Most important built-in functions

• Link product systems and bind parameters

• Run coupled simulations

• Result visualization of SD variables and LCIA results

• Excel export of results



Next steps

• Graphical editing and a better openLCA integration of SD models

• Faster calculations
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