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Overview

In course of the German Energiewende (fade-out of nuclear power and simultaneously reaching an 80-95 %
reduction of carbon emissions until 2050) the German energy system is currently undergoing a radical
transformation. Whereas the decarbonisation of the electricity sector by the increasing expansion of renewable
energies has shown some progress in the past years, the emissions of the transport sector are remaining on a
constantly high level. To address this electric vehicles (ev) are becoming more and more popular both in politics as
well as the automotive industry as a means to reducing carbon emissions. The operational emissions of ev strongly
depend on the point in time when the cars are charged and the coinciding electricity generation mix. Increasing
shares of renewable and volatile generators in the generation mix result in a higher fluctuation of specific emissions
per KWh of electricity. Thus load management strategies will become more and more important. The scope of this
analysis is therefore the modelling of charging profiles of privately and commercially used ev under varying
boundary conditions and the comparison of the resulting operational emissions.

Methods

In [1] the effect of various charge optimization modes on the operational emissions of privately used ev was
analysed. As a basis for this analysis the MiD2008 [2] dataset on mobility behaviour in Germany was used. Being
one of the most substantial surveys on mobility behaviour in Germany the dataset consists of daily movement
profiles of the German residential population. In the paper a methodology was developed to merge these individual
daily profiles to coherent and statistically correct annual movement profiles based on their mobility characteristics.
Altering variables like battery capacity, charging infrastructure, charging behaviour and load management strategies
charging curves where then derived from these movement profiles. Based on those charging curves sensitivities
where analysed focusing on the resulting operational emissions in the years 2013 and 2030. In this paper the same
methodology is applied to the dataset of the survey KiD2010 [3]. The KiD2010 represents the mobility behaviour of
commercially used vehicles, hence allowing a comparison of the effectiveness of charging optimization between
those two areas of the transport sector. With only 10.4 % of all registered vehicles the commercial fleet is relatively
small but still accounts for about one third of overall road traffic. Furthermore 55 % of all ev in Germany are
currently registered to a commercial owner making it all the more important to take a closer look at the mobility
behaviour and the influence of a possible electrification of this fleet.

Results

Figure 1 shows the resulting specific emissions of two of the calculated annual moving profiles for the years 2013
and 2030 comparing a direct charging with a charging mode optimized on the specific emissions in the electricity
mix.
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Figure 1: Comparison of the specific CO2-emissions of direct charging compared to an emission-based

optimization of charging in the years 2013 and 2030

The emission based optimization of charging points leads to reduced specific emissions in all cases. The possible
reduction increases with increasing shares of renewable energies in the generation mix (2013->2030). Furthermore
the optimization seems to have a bigger effect on the fleet of commercially used vehicles. Further explanations and
analysis of these coherences will be depicted in the full paper.

Conclusions

In the paper an extensive analysis of the relevant parameters concerning operational emissions of ev is carried out.
With increasing shares of volatile renewable energies in the generation mix an optimized charging of ev is having an
increasing impact on the resulting operational emissions. Furthermore the effectiveness of such a charging
optimization depends on the individual movement behaviour and specifically the times when the cars are actually
parked, explaining the significant difference between privately and commercially used vehicles. With the increasing
expansion of volatile renewable energies in the German energy system load management will become more and more
important. This paper gives an overview of the relevant coherences concerning the electrification of the transport
sector and the related operational emissions of ev.
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