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Swiss household food consumption

Functional unit food & non-alcoholic beverages [Froemelt et al., 2018]
Impact assessment method IPCC 2013, climate change, GWP100a

Static LCIA score 237 kg CO2-eq
per month & per average Swiss household

∼ 50 kg CO2-eq
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Background and motivation

Objective: 1. identify parameters in the background databases that contribute
the most to the variability of LCA results

2. show how (and how much) this variability can be reduced
3. case study of Swiss food consumption
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DEMANDTECHNOSPHERE BIOSPHERE CHARACTERIZATION SCORES ︸ ︷︷ ︸
model output

︸ ︷︷ ︸
model inputs / parameters

Global sensitivity analysis - study of how uncertainty in the model output can be
apportioned to different sources of uncertainty in the model inputs.
[Saltelli et al., 2000]
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GSA methodology

Start

162’000 uncertain parameters

Local sensitivity analysis to filter
out NON-influential parameters

10’000 uncertain parameters

Screening to filter out
LOWLY influential parameters

60 influential parameters

Stop
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Standardized screening protocol

Kim, A. and Mutel, C. and Froemelt A. (2021) Robust high-dimensional screening.
Preprint submitted to Environmental Modelling & Software
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Validation of GSA results
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Correlation coefficients: 0.963 Pearson
0.962 Spearman rank
[Bonett and Wright, 2000]
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Data collection
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Uncertainty reduction in LCA score
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Software

Open source python package:
https://github.com/aleksandra-kim/gsa_framework
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Conclusions

1. Uncertainty and Global Sensitivity Analysis are relevant tools to support
decision-making and communicate LCA results.

2. Recent advances in efficient computations allow GSA of entire life cycle
inventories.

3. Proposed GSA methodology and screening procedure allow robust estimations of
sensitivity indices at lower computational cost.

4. Validation of the GSA results should be done at each step of the analysis.
5. Swiss consumption LCA model turned out to be quite linear.
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Wir schaffen Wissen -- heute für morgen

Thank you!
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