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The European automotive sector undergoes a severe transformation that is driven by the
increasing uptake of alternative drivetrains. In the year 2050 it is expected that 40-80% of new vehicles
entering the vehicle stock will be electric (Hill and Bates, 2018). Even though the electrification of the
vehicle stock may contribute positively to reaching the EU climate targets, the transformation will also
create costs, not only monetary, but also in terms of efforts and losses of functionality. On the one hand
substantial efforts will be needed to extract, concentrate and refine materials to produce components
and vehicles with new drivetrain technology. On the other hand considerable efforts will be related to
restoring functionality losses that result from the large-scale exchange of the vehicle fleet. To assess the
effect of the vehicle stock transformation on resource use a dynamic material flow analysis (MFA) is
employed and five possible future scenarios of the mobility transition are modelled for the EU until
2050. In a second step the results of the MFA are evaluated through the method of Statistical Entropy
Analysis (SEA). The SEA results show that the changes in the vehicle stock, its renewal rate, as well as
the adaptation of the reuse, remanufacturing-, and recycling- system, need to be aligned to the pace of
the transition to minimize the loss of functionality and reduce the efforts involved. The study
demonstrates how SEA can be used to evaluate future socio-technological transitions of larger systems
like the European automotive system and identify the best combinations of resource management
strategies. It is shown that SEA provides insights that allow to quantify hotspots of functionality loss
and determine the most effective combinations of product stock and materials management
interventions, contributing to more sustainable use of resources and existing stocks.
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