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Introduction



Supply disruptions may occur at each supply chain stage
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Methods/tools to assess supply disruption impacts

Criticality Assessment
Life Cycle Sustainability 

Assessment (LCSA)

Environmental, 
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social impacts
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(UNEP/SETAC Life Cycle Initiative 2011)(NRC 2008)
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Benefits of an integrated assessment

Criticality assessment integrated into the LCSA framework

(Cimprich et al. 2019; Sonnemann et al. 2015)
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Suitable approaches are still missing!

OR

…are not suitable for…
(Bach et al. 2016; Sun et al. 2021)(Cimprich et al. 2017, 2018; Santillan et al. 2020)
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SPOTTER Approach
(«Assessing potential supply disruption impacts along the supply chain in the 

short- and medium-term within the LCSA framework»)



Example of potential disruption in battery supply chain
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Impact score calculation follows the principles of LCSA

Geopolitical 

instability

Cost 

variability

𝐼𝑚𝑝𝑎𝑐𝑡 𝑠𝑐𝑜𝑟𝑒 = 𝑚 ∗ 𝐶𝐹
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Cost 

variability

Impact score calculation follows the principles of LCSA

Geopolitical 

instability

𝐼𝑚𝑝𝑎𝑐𝑡 𝑠𝑐𝑜𝑟𝑒 = 𝒎 ∗ 𝐶𝐹
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Inventory flows are determined upstream the supply chain

03.12.2024 88th LCA Discussion Forum 12

Continue for full 

supply chain

Weight ratios Trade statistics

UseProductionProduction

Country-specific 

production amounts
Reference 

amount



Cost 

variability

Impact score calculation follows the principles of LCSA

Geopolitical 

instability

𝐼𝑚𝑝𝑎𝑐𝑡 𝑠𝑐𝑜𝑟𝑒 = 𝑚 ∗ 𝑪𝑭

Inventory 

flow amount

Characterization 

factor

𝐶𝐹 = 𝑆𝑢𝑝𝑝𝑙𝑦 𝑑𝑖𝑠𝑟𝑢𝑝𝑡𝑖𝑜𝑛 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 ∗ 𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦
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Considered elements with SPOTTER 
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Considered elements with SPOTTER 
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By the combination of indicators, 

impacts of short-term events and 

medium-term events are analyzed 

within two seperate impact 

categories.

Details described by

Berr et al. (2022)

• Geopolitical instability

• Child labor restrictions

• Trade barriers

• Price volatility

• Limited recyclability

• Depletion of economic 

resources

• Demand growth

• Co-product dependency

• Primary raw material 

reliance

• Depletion of ultimate 

resource

• Cost 
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availability



Two possible types of analysis with SPOTTER

Hotspot analysis Impact comparison

Compare

𝐼𝑚𝑝𝑎𝑐𝑡 𝑠𝑐𝑜𝑟𝑒 > 1% 𝑜𝑓 𝐼𝑚𝑝𝑎𝑐𝑡 𝑠𝑐𝑜𝑟𝑒𝑡𝑜𝑡𝑎𝑙
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Results & Discussion



Hotspots for the Swiss economy (short-term)*

*mobility, energy and ICT sectors

Examples of hotspots (based on data from the year 2020)
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Suitable risk mitigation measures could be…
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Examples of hotspots (based on data from the year 2020)

Implement circular economy strategies

Conclude long-term contracts*

Build-up stockpiles*

*to be communicated to trade partners 



Comparing the impacts of BEVs with impacts of ICEVs…

Materials/products

Fuel

𝐵𝐸𝑉: Battery electric vehicle 𝐼𝐶𝐸𝑉: Conventional vehicle
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…higher risks are identified for materials/products supply…
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…but lower risks are identified for fuel supply
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Context affects the interpretation of results
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Conclusion & Outlook



Summary and future research

• A potential integration of supply disruption impacts into the LCSA framework is 

demonstrated by the example of the SPOTTER approach.

• The application of SPOTTER is demonstrated on a case study of the Swiss economy.

• Flows of battery cells, cobalt, gallium and natural graphite are identified as hotspots.

• Lower supply risks are identified for electric vehicles compared to conventional 

vehicels.

• Besides its application on a country-level, SPOTTER could be applied in the context 

of a company-specific analysis.

• The supply chain modelling with SPOTTER could serve as a baseline for the 

inventory analysis of country-specific environmental and social LCA studies.
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Thank you for your attention!

Questions?

Marcus Berr
E-mail: marcus.berr@myclimate.org

Phone: +41 43 502 08 74

Consulting & Solutions department 

myclimate Foundation

Empa St. Gallen
Lerchenfeldstrasse 5,

9014 St. Gallen, Switzerland

https://www.empa.ch/web/s506

myclimate Foundation
Pfingstweidstrasse 10

8005 Zurich, Switzerland

www.myclimate.org
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