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As-Is Situation - Using Automotive Industry as Case | Focus:
Reduction of GHG during the use phase
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Existing Trade-offs and Methods/Tools supporting Decision
Making
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Mitigation options to reduce
/ GHG during use phase:
= Lightweight Design
= Improve efficiency of ICE
= Alternative powertrains
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Existing Trade-offs and Methods/Tools supporting Decision
Making
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Mitigation options to reduce
GHG during use phase:
= Improve efficiency of ICE
= Alternative powertrains

Higher GHG emissions in
raw material extraction
and production phase
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compiled from [Das 2000], [Das 2011], [Duflou 2012], [eBW 2012], [Ehrenberger 2013] and [Volkswagen 2015]
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Existing Trade-offs and Methods/Tools supporting Decision
Making
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Existing Trade-offs and Methods/Tools supporting Decision
Making
Vehicle design
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Wik, 5 Source: [Soo et al. 2015]
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Existing Trade-offs and Methods/Tools supporting Decision
Making

Input Parameters Information flow — Methods & Tools

e.g. RRR
Directive Planning

Life Cycle Assessment (LCA)
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New
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Development Service
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Transition towards Electric Vehicle

Conventional Vehicle Electric vehicle

Obsolete components in Adapted New
electric vehicles components components

= Combustion engine = Exhaust system

= Additional use of copper

* Transmission = Conventional = Additional use of Aluminum
Cooler = Use of new materials (e.g. cobalt, nickel,
= Clutch lithium)

= Water pump = Use of rare metals (e.g. neodymium)

= Fuel system
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Future Trade-offs and Methods/Tools to support Decision
Making
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Electric Car Manufacturing

and Assembly
Battery
Production
Battery Cell
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Future Trade-offs and Methods/Tools to support Decision
Making
Electric
ﬁ Vehicle design
+
Environmental New Complex
Impact Components
1+ (e.g. Battery System)
Carbon =
emissions Delay
Use Phase
Trade-off 2 /| + New disassembly and
- . - /,/ Recycling processes are
Waste +«—— Re,CYC“ng <+« required
Efficiency + Downcycling?
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Future Trade-offs and Methods/Tools to support Decision
Making | Closing the loop
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Source: www.lithorec.de, www.lithorec2.de, see also: [Buchert et al. 2015]
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Future Trade-offs and Methods/Tools to support Decision
Making

Input Parameters Information flow — Methods & Tools
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