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Motivation

Ex-ante life cycle assessment (LCA) can
support the development of sustainable
biopolymers from R&D stages and explore
environmental consequences of replacing
fossil-based polymers.

Goal

To develop an eco-design approach for novel
biopolymers (TRL 3-5, lab-scale) for food
packaging, combining ex-ante LCA and multi-
criteria decision analysis (MCDA).

Preliminary results

An approach to enhance the
sustainability of novel
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Collaborations:
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Goal and scope definition

* Definition of FU, boundaries, allocation, etc.

* Definition of assessment timeframe (for TRL 9)

* Definition of scenarios (e.g., material efficiency,
production techniques, factory size)
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Inventory and scale-up for

base-case and scenarios

Foreground system modelling
* Collect lab data
" Apply scale-up method
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Background system modelling |
* |nclude data from LCA |
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Inventory analysis Interpretation
databases, literature & proxies vl \ » Material
» Adapt background system for . 1 substitution analysis
defined timeframe (e.g., 15-20 ' * Uncertainty analysis

years) & communication

Impact assessment

* Scenario results
* Comparison with
fossil polymer

* Recommendations
for R&D

" Apply structured scenario
building & analysis method

Application to mango kernel starch film (TRL 3) compared to its fossil counterpart, LDPE film (TRL 9)
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Learning effects and functionality still need to be
addressed to improve the comparability of novel
biopolymers & mature fossil-based polymers.
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