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As-Is Situation - Using Automotive Industry as Case | Focus: 
Reduction of GHG during the use phase 

Session 4: Global Warming, Energy and the Circular Economy | Prof. C. Herrmann 
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Mitigation options to reduce 
GHG during use phase:
 Lightweight Design
 Improve efficiency of ICE
 Alternative powertrains
 …
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compiled from [Das 2000], [Das 2011], [Duflou 2012], [eBW 2012], [Ehrenberger 2013] and [Volkswagen 2015]
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• Higher recycling efforts
• Lower recycling rates
• Downcycling

Source: [Soo et al. 2015]
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Transition towards Electric Vehicle

Obsolete components in 
electric vehicles

Electric Vehicle

Adapted 
components

New 
components

 Air conditioning

 Servo steering

 Braking system

 Wheels

 Electric engine

 High voltage battery

 Battery management 

system

 Power electronics

 Combustion engine

 Transmission

 Clutch

 Fuel system

 Exhaust system

 Conventional 
Cooler

 Water pump

Conventional Vehicle Electric vehicle

 Additional use of copper
 Additional use of Aluminum
 Use of new materials (e.g. cobalt, nickel, 

lithium)
 Use of rare metals (e.g. neodymium)
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Future Trade-offs and Methods/Tools to support Decision 
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Source: www.lithorec.de, www.lithorec2.de, see also:  [Buchert et al. 2015]
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