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CONTEXT METHODOLOGY
Urban transport: 8% of global GHG emissions! = Cradle-to-grave LCA: 2 scenarios, 4 bus | "plm
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their urban bus network by 2032 = Bus network: 11 lines, 41'272°026 pkm/yr Trolleybus lfe cycle Bus lfe cycle
= Analysed scenarios: = Modelling: SimaPro software & ecoinvent | |
= Baseline: fossil-based thermal-electric database; IMPACT World+ (6 selected zc:?n';tigﬁgftenrﬂ)oa\/;g;zvfhfgLtuhsend;{,'\y:rrﬁ/_ of 1 plam
trolleybuses & diesel buses midpoint indicators, focus on short-term Purple: Trolleybus lines; Orange: Regular bus lines

= Decarbonised: electrification through climate change = kg COy-eq/pkm)

in-motion charging (IMC) trolleybuses & " Process tree & system boundary:
battery-electric buses (BEBSs) — -
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1. Network-wide climate change impacts 3. Technology climate change impacts by life cycle stage
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Fig. 3: Comparison of absolute network-wide short-term reduced impacts Fig. 5: Comparison of absolute short-term climate change battery replacement
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2. Further network-wide midpoint category impacts 4. Sensitivity analysis of climate change impacts
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are normalised to the scenario with the worst impact (100%). & water scarcity respective reference models.
LIMITATIONS RECOMMENDATIONS & CONCLUSIONS
Uncertainties from modelling, ecoinvent & data Recommendations Conclusions
= Differences in material composition of buses * Prioritise decarbonisation on high- » Decarbonisation shifts impacts from
= Exclusion of overhead contact lines (trolleybuses) impact lines (network perspective) operational to production and disposal
= Uncertainty about vehicle & battery EoL » Consider extension of trolleybus lines » Co-benefits of electric buses in urban
= Exclusion of vehicle weight on road maintenance = Aim for longer battery & bus lifetimes setting (air quality, noise)
» Mechanical wear & road impacts modelled by = Align decarbonisation strategy with * Trade-off between impact categories
vehicle distance only evolving population needs and transfer of impacts abroad
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