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Behavioural Mobility

Many branches of science have long identified the fundamental role
played by the irrational behaviour of people. Economic and social
models based on the assumption of perfectly rational behaviour are
quickly becoming obsolete. This shift is now coming also to mobility
and the modelling of private transportation, which does not share the
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same standards of logistical optimisation found in freight or public
transports. Human behaviour has the capability to tip the balance in the
upcoming disruptive transitions towards Electric Vehicles (EVs) and
shared (or autonomous) mobility. Transport modellers must learn to
cope with this human factor and its impacts on traditional knowledge.
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Tool. This work employs the model pid = 100%
depicted on the right to investigate the impact ()
of human behaviour on the usage of EVs. The ICEV PHev SBEY o
core is a fictional EV-world where many Powartrain sconaro Results
people own EVs and locations are equipped l
with charging stations. The whole complexity Mobillty \
of private movements is then incorporate by - —>\/\/
adopting the real driving behaviour reported T T
in the Mikrozensus Mobilitdt und Verkehr Charging scenario Behaviour o6
(MZMV) 2015 [1]. Charging behaviour is Location  ChargingRate  CS Density harging probabity
however still unexplored and is here modelled % @ 231w ‘ 100%
in terms of user-battery interaction style [2],
i.e. the personal propensity to plug the EV for h Q aTkw o
a given State Of Charge (SOQ). o
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Behavioural impacts:

1) Fewer longer chargings of EVs
Charging profiles

normalised to same daily energy

. N
6 12 18 24

240

—— SwitchEV trial
—— Deterministic model
Behavioural model

12
@ Home @ Work
Behavioural modelling allows to closely emulate the empirical power
demand of EVs. The figure above shows the comparison between model
outputs and the results of the SwitchEV trial in the UK [3] for both home
and work charging. All profiles are normalised by daily energy consumption
for simplicity. Behavioural and empirical profiles show lower and smoother
peaks as people do not charge at every possible opportunity, but wait for a
critical SOC. Every charge becomes thus longer in order to fill the emptier
batteries. This comparison fully endorses the simple behavioural model
introduced above.
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2) Lower Utility Factor (UF) for plug-in vehicles
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The Usage Factor (UF) of plug-in vehicles (y-axis) is the distance share
driven in charge depleting mode and it affects both nominal (x-axis) and
real-world (colormap) CO, emissions. Current legislation assumes one
full overnight charge per day [4], which gives about 74% UF for a PHEV
with a 10 kWh battery (1). The introduction of behaviour (but with same
average charging frequency) reduces the UF to 62%, increasing nominal
and real emissions by 45% and 26% respectively (2). Further UF decline
(hence higher footprint) comes from weighting trips by distance (Fleet
UF) rather than equally (Individual UF) (3). A plug-in fuel cell vehicle

(PFCEV) would undergo similar trends although only in real terms(a)(b)(c)
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