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1 INTRODUCTION

Self-balancing vehicles or those without any seat so called Personal Light Electric Vehicles (PLEV) are
excluded from the scope of the Type Approval Regulation (EU) No. 168/2013 for two- or three-wheel vehicles
and quadricycles (category L vehicles) thus they have to be regulated on national level since 2016.
Furthermore, at that time a definition of micromobility devices was missing - and therefore different national
categories with detached requirements were established. In 2019 SAE International published the J3194™ [1]
for the classification of powered micromobility vehicles.

A fundamental research project [2] undertaken by the German Federal Highway Research Institute provided
recommendations to integrate PLEV with respect to traffic safety into the existing road traffic. Subsequently,
the legislative frame called Personal light electric vehicles regulation [3] enforces the approval of PLEV and
safe usage in Germany as well as administrative offences. Behavioural rules, technical and safety requirements
characterize the PLEV regulation.

In a next step, PLEVs market introduction with respect to traffic safety is evaluated in a current project with
different aspects e.g. a market dissemination, user analysis and user behaviour, traffic surveillance and accident
analysis.

2 PRELIMINARY RESEARCH

The Federal Ministry for Digital and Transport commissioned the Federal Highway Research Institute to
conduct a research study [2] with the aim to establish recommendations for PLEV as a new vehicle
classification. These recommendations incorporated technical requirements of vehicle safety as well as the
appropriate traffic area (walkway / cycle path / road). In the project different studies were carried out to address
the research question: Statements about the driving dynamics (e.g. target braking, maximum deceleration, lane-
change track, handling at low speed, etc.) were derived from test rides on a course. Passive safety issues as
protective equipment (helmet) and edge protection were considered. Furthermore, a volunteer study assessed
user behaviour and user acceptance.

Additionally, it was important to identify the applicable traffic area (see Figure 1) to prevent possible conflict
potential with other road users. As a focal point the vehicle dynamic stability was examined on a special
designed test track.
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Figure 1: Research on the choice of infrastructure and dynamic stability tests.

3 OVERVIEW OF THE LEGAL REGULATION

Motorized vehicles are generally subject to authorisation for use on public roads in Germany. At least they
need to have a national type approval. Due to that, vehicles are grouped into appropriate vehicle categories.
On 15th of June 2019, the Personal Light Electric Vehicles Regulation [3] went into force with scope on PLEV:
This micromobility devices can be for instance electronic kick scooters (e-scooters) or self-balancing vehicles.
To be more precise: In Germany this category subsumes electrically powered motor vehicles with a maximum
design speed not exceeding 20 km/h without a seat or a self-balancing vehicle with or without a seat.
Furthermore, a handlebar, lighting and light-signalling devices, two independent brakes and a bell are
mandatory [3]. Other vehicles which do not meet these requirements might be categorized as micromobility
devices such as hoverboards or electric skateboards must not be used in public traffic, as they are not regulated.

Other European countries have their own licensing requirements - in some cases PLEV are treated as bicycles
or as a motorized vehicle. Corresponding technical and behaviour aspects have to be followed. Furthermore,
the European Standard EN 17128 [4] describes the state of the art in terms of requirements and test methods
for PLEV.

4 FINDINGS FROM REAL ROAD TRAFFIC

With entry into force of the PLEV Regulation in Germany, there has been a rapid market ramp-up of those
vehicles mainly due to the rental systems with e-scooters in major German cities. On top to the shared vehicles
the private owned enter the road traffic. Begin of April 2022, 171 different PLEV models were approved and
gained a national type-approval by the German Federal Motor Transport Authority (KBA) [5]. PLEV can be
considered suitable as a part of traffic transformation process away from the classic transport modes. But it
has to be stated, that new challenge occurs by using or misusing PLEV (see Figure 2). For example, a huge
everyday issue is placing those vehicles in unsuitable places often as an obstacle for others. As these small and
light vehicles are designed for personal transport and not for the transportation of passengers a potentially
dangerous situation can occur. Furthermore, national and international research often report single-vehicle
accidents as the majority of crashes [6], often in combination with alcohol [6] [7].

A medical study from Hamburg analysed head and facial injuries and reported a relatively large number of
injured patients with alcohol intoxication among the e-scooter users [8].

Currently a research project [6] is ongoing for a detail analyse of the impact of PLEV with regard to road
safety. As the study is still in progress a first overview will be given. Beyond that reference is made here to
further material already published by the Federal Statistical Office [7]. For the year 2020 the Federal Statistical
Office describes a total of 264,499 accidents involving personal injury in Germany [8]. Of these, 91,533 were
accidents involving bicycles (incl. pedelecs) and 2,155 accidents involving PLEV. In these PLEV accidents,
2,297 individuals were injured of whom 5 died and 387 were seriously injured. One third (31.5 %) of all e-
scooter users involved in accidents were under 25 years of age, most frequent cause of accidents was alcohol
influence with a share of 19.7 % [7].

A European Topic Guide released by Civitas Elevate [10] focuses on the safety of PLEV and other
micromobility devices by giving planning recommendations and best practice examples e.g. on infrastructure,
behavioural aspects and facets for regulation.

In Germany as well as in other European countries traffic detractions do occur due to misuse of PLEV as well
as conflicts with other (motorised) traffic users often in combination with infrastructure issues [11].
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Figure 2: Misuse of PLEV.

5 CONCLUSIONS

PLEV were integrated in road traffic in Germany in 2019 with corresponding legislative rules. Beforehand a
scientific study created the basis for this legal regulation (Personal Light Electric Vehicles-Regulation). Initial
experience show that these vehicles of a new category have arrived on the roads and new issues emerged (e.g.
wrong parking / unsuitable placing) and preliminary findings on accidents have been collected. A large
proportion of the problems are due to misconduct by the PLEV user. In an ongoing fundamental research
project, the impact of PLEV with respect to traffic safety in Germany is currently evaluated and European
aspects regarding the traffic safety of PLEV are elaborated.
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