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Abstract: Fuel-driven cars are widely considered unsustainable and contrary to the new paradigm
of smart growth planning. The need to reform transport behavior, policies, and infrastructure is
among the priorities in urban policies around the world. Electric vehicles are an emerging technology
that could advance sustainability programs. In the past year, there has been a rapid increase in the
diffusion of electric scooters in several European cities, but various states have been unprepared for
the rapid spread of green micro-mobility from a regulatory point of view. In addition, in parallel
with the spread, there have been numerous road collisions involving standing electric scooters. The
aim of this study was to obtain a detailed view of this phenomenon. We focused on the current
legislation on electric micro-mobility at the European level to study and summarize the different
attitudes adopted by various states whose regulations are present on the web. (It was not possible
to evaluate the regulations of all European countries because they are not all available on online
platforms.) The elements assessed in the various regulation were age limits, speed limits, compulsory
use of helmets, administrative penalties, and the obligation to insure the new e-vehicle (standing
scooter). In this study, we analyze the state of the art in electric micro-mobility, highlight the current
situation’s limits, and propose new strategies to adequately integrate this new smart vehicle into the
urban transport network.

Keywords: micro-mobility; standing electric scooter; electric scooter shares; electric scooter injuries;
road collisions; ecofriendly

1. Introduction

The spread of standing electric scooters is a rapidly expanding phenomenon in indus-
trialized countries. Several factors have influenced the rapid spread of these vehicles in
most European cities. The following reasons are recognized in the literature: their afford-
able cost, sustainability, and flexibility of use, as well as the possibility of operating them
without a driving license in most European countries. The trend began in the early 2000s. By
the early months of 2010 in China, the presence of electric bikes in circulation was estimated
to be approximately 120 million [1]. An important change took place in 2018 when, with the
intent of promoting green mobility, as well as reducing related road accidents, the city coun-
cil of Santa Monica (CA, USA) drew up the first micro-mobility pilot plan in the world [2].
On 17 September 2018, in the municipality of Santa Monica, 3000 electric motor devices
(2000 e-scooters, 1000 e-bikes) were made available in circulation, thus instituting the first
e-scooter/e-bike-sharing system in the world [3]. The introduction of this new vehicle
raises the need for a substantial change to the urban network.
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In March 2020, the Italian government encouraged the purchase of these vehicles,
offering monetary concessions. These incentives have played a key role in the spread of this
micro-mobility option. However, in step with the spread of these vehicles, road collisions
related to their use, even serious ones, have increased, giving rise to doubts and concerns
on the safety front. Most of the claims occurred because of inappropriate behavior on the
part of the owners, both contravening the rules established by the highway code and due to
the multiplication of specimens made up on roads throughout Europe, and re-engineering
practices to boost the power of these vehicles’ engines, allowing them to reach much
higher speeds (up to four times) than the limit set by the production companies [4]. The
European social model could be defined as an attempt to reconcile an economy of a highly
competitive market with the protection of rights, as much wealth as possible, universality,
and democracy. This model is characterized by differences within the individual states
of the European Union and is continuously challenged by conflicts that can arise, for
example, from competition between companies in the field of industrial development
with workers’ rights. The need to combine rights, within individual states and within
the European Union, has proved even more difficult considering the challenges posed by
the pandemic. There are numerous differences in the regulatory approach of individual
European countries regarding the use of electric scooters and guaranteeing equal road
safety for the European citizen; thus, we sought to make a regulatory comparison. These
data were integrated with the aspects of forensic traumatology linked to injuries resulting
from accidents occurring by means of an electric scooter. With this analysis, we aim to
study the interactions between e-scooters, the costs of health systems, and the policies
adopted to regulate these vehicles extracted from the main online scientific and institutional
platforms. Based on these comparisons, more homogeneous regulatory proposals have
been formulated to protect electric scooter drivers and other road users. The ultimate aim
is to provide legislators with an evaluation tool derived from the comparison to bridge the
regulatory gap between the different countries.

This paper consists of five sections. In the second section, the review of the regulation
literature is conducted, and the need to conduct research in the outlined area is presented.
In the third section, the research methodology is described. The fourth section is devoted
to presenting the research results. In the fifth section, the results in question are discussed.

2. Materials and Methods
2.1. Study Selection

This is the first systematic review of the literature concerning the regulations related
to the use of electric scooters in Europe. Consequently, there is no protocol to guide the
review, and therefore, standard protocols for systematic review have been applied. The
starting eligibility criteria were articles that reported primary data on regulations in force at
the level of individual European countries. A search strategy to select relevant documents
was then applied. In phase 1, the search terminology was designed to limit the number of
studies including the terms “micro-mobility” and/or “micro-mobility” or “electric scooter”
or “e-scooter” so that a relevant and manageable number of documents could be identified.
Studies were only identified if the word “regulation” or “legislation” was present (or
a common synonym) next to the words “micro-mobility” and/or “micro-mobility” or
“electric scooter” or “e-scooter” or “kick scooter” or “e-kick scooter” in the title or abstract.
Thus, documents referring only to the terms “micro-mobility” or “electric scooter” or
“e-scooter” were not included. In phase 2, the abstracts of articles with pertinent titles were
inspected. In phase 3, the inclusion criteria identified articles with European Union member
state regulations. For all documents, reference lists were searched manually to identify
other items for potential inclusion. In phase 4, the documents that provided quantitative
data were selected. In phases 3 and 4, all documents were independently reviewed for
inclusion by two reviewers (P.C. and B.P.D.L.) (Figure 1).



Sustainability 2022, 14, 6160 3 of 14

Sustainability 2022, 14, x FOR PEER REVIEW 3 of 14 
 

provided quantitative data were selected. In phases 3 and 4, all documents were inde-

pendently reviewed for inclusion by two reviewers (P.C. and B.P.D.L.) (Figure 1). 

 

Figure 1. Study selection procedure following PRISMA guidelines. * database and not registrers. ** 

not met the inclusion criteria. 

2.2. Data Extraction 

The data were initially extracted by a single reviewer and then checked by a second 

reviewer. The process was based on the following method: (1) year published, (2) country, 

(3) category, (4) age restriction, (5) maximum speed limit, (6) maximum power, (7) need 

for registration plate, (8) need for legal liability insurance, and (9) compulsory use of hel-

met.  

2.3. Data Analysis 

The parameters used in the various regulations were aggregated to facilitate the anal-

ysis, and data aggregation was necessary in order to summarize the categories. The re-

coding was conducted by a single reviewer. From each article, the main variables were 

extracted, as well as the number of limitations envisaged by each individual regulation. 

The evaluated parameters were then grouped based on conceptual similarity. Several ar-

ticles were examined within the same topic to reconstruct the key points of the evolution 

of this means of transport. In order to highlight and discuss the problems connected with 

electric micro-mobility, statistics regarding injuries related to their use are included in the 

discussion section. 

3. Results 

Various European countries were unprepared, from a regulatory point of view, for 

the advent of this new means of transport. Since then, different governments have been 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Records identified from*: 
Databases (n =1236) 

 

Records removed before 
screening: 

Duplicate records removed  
(n =165) 
Records removed for other 
reasons (n = 1) 

Records screened 
(n = 1070) 

Records excluded** 
(n = 134) 

Reports sought for retrieval 
(n = 157) 

Reports not retrieved 
(n = 21) 

Reports assessed for eligibility 
(n = 136) Reports excluded: 

Reason 1 (n = not satisfied 
inclusion criteria) 
 

Studies included in review 
(n = 124) 
 

Identification of studies via databases and registers 

Id
e
n

ti
fi

c
a
ti

o
n

 
S

c
re

e
n

in
g

 
 

In
c
lu

d
e
d

 

Figure 1. Study selection procedure following PRISMA guidelines. * database and not registrers.
** not met the inclusion criteria.

2.2. Data Extraction

The data were initially extracted by a single reviewer and then checked by a second
reviewer. The process was based on the following method: (1) year published, (2) country,
(3) category, (4) age restriction, (5) maximum speed limit, (6) maximum power, (7) need for
registration plate, (8) need for legal liability insurance, and (9) compulsory use of helmet.

2.3. Data Analysis

The parameters used in the various regulations were aggregated to facilitate the
analysis, and data aggregation was necessary in order to summarize the categories. The
recoding was conducted by a single reviewer. From each article, the main variables were
extracted, as well as the number of limitations envisaged by each individual regulation. The
evaluated parameters were then grouped based on conceptual similarity. Several articles
were examined within the same topic to reconstruct the key points of the evolution of
this means of transport. In order to highlight and discuss the problems connected with
electric micro-mobility, statistics regarding injuries related to their use are included in the
discussion section.

3. Results

Various European countries were unprepared, from a regulatory point of view, for
the advent of this new means of transport. Since then, different governments have been
establishing rules to ensure road safety for both drivers and other vehicles, as well as
pedestrians. When comparing these regulations, the main regulatory divergences in the
individual European countries are apparent. Table 1 summarizes the main regulatory
approaches adopted by the main European states. It was not possible to evaluate the
regulations of all European countries because they are not all available on online platforms.
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The states whose regulations are present on online platforms are mentioned and compared
with the aim of showing the regulatory divergences present in the different states of the
European Union.

Table 1. Comparison between the main European regulations of electric micro-mobility [5–23].

Vehicle
Classification

Age
Restriction

Maximum
Speed Limit

Maximum
Power

Need for
Registration

Plate

Need for
Obligatory

Legal
Liability

Insurance

Helmet
Obligation

Entry into
Force

Italy Bicycles 14 25 km/h 500 watts No No Only for
underage 2020

Austria Dedicated
category 12 25 km/h 600 watts No No Only for

underage 2022

Belgium Dedicated
category No 25 km/h No No No No 2022

Denmark Bicycles 15 20 km/h Unclear No No No 2019

Germany Dedicated
category 14 20 km/h 500 watts Yes Yes No 2019

Finland Pedestrian No 25 km/h 1000 watts No No No 2020

France Dedicated
category 12 25 km/h Unclear No Yes No 2020

Hungary Unclear No No No No No No 2022

Norway Bicycles No 20 km/h Unclear No No No 2021

Poland Bicycles No 25 km/h No No No No 2021

Portugal Light moped 16 20 km/h Unclear No No Unclear 2020

Spain Dedicated
category No 25 km/h 250 watts No No No 2021

Sweden Bicycles No 20 km/h 1000 watts No No Only for
underage 2021

Switzerland Light moped 14 20 km/h 500 watts No No No 2022

Starting from the different concepts as to which category the new vehicles belong
in Finland, for example, micro-mobility vehicles have been cataloged as on par with
pedestrians (if the vehicle does not reach speeds exceeding 15 km/h), unlike in Italy,
the Czech Republic, Denmark, Norway, and Poland, where they have been cataloged as
velocipedes [5–7]. In Switzerland, Portugal, and Sweden, they have been classified as light
mopeds, while in France, Austria, Belgium, Germany, and Spain, a new specific category
has been established [8–16]. In Hungary, they have not been cataloged in any way [17].
Most likely, the point of greatest discrepancy among the various regulations in force is
the minimum age of use. Portugal, for example, has the highest threshold at 16 years of
age. It is 15 years in Denmark and 14 in Germany and Switzerland (but only in possession
of a moped license, whereas from the age of 16, a license is not required) [6,8,14,15,24].
In Austria and France, on the other hand, the minimum threshold is 12 years, and in
the remaining countries examined, namely, Belgium, Finland, Hungary, Norway, Poland,
Spain, and Sweden, no age restrictions have been established. These regulatory gaps
are valid only for privately owned vehicles, while for those used in sharing systems, the
private companies that offer sharing services have applied the minimum age limit of
18 years for their use [7,12,13]. Regarding the license plate, the only state that demands this
identification now is Germany. Furthermore, both German and French legislation impose
the obligation to take out insurance for civil liability [8,12]. An emblematic case regarding
speed limits is England, where the maximum speed limit is not the same throughout the
nation but varies by county.

Some counties also stipulate the need for a mandatory driving document. The U.K. is a
stand-alone case regarding the regulatory approach to electric micro-mobility vehicles. The
point of agreement among all the counties in the category is that they are classified as light
electric vehicles permitted for civil use from the age of 14. The technical and construction
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requirements are uniform at the European level. The devices must carry the mandatory
CE mark for all products (directive 2006/42/EC). The vehicle must be equipped with a
hooter audible at 30 m. From half an hour after sunset, as well as in the case of atmospheric
conditions making lighting necessary, these devices must be equipped with white front
lights and red rear reflectors for visual signals. In addition, the user must wear a reflective
vest or suspenders or else have hand-held lighting. The maximum power varies. For
example, in Sweden and Finland, the maximum limit is 1000 watts, versus 600 watts in
Austria; 500 watts in Italy, Germany, and Switzerland; and 250 watts in Spain. Hungary
and Belgium do not have a maximum limit, nor is any limit defined in the remaining states
examined. There are no data available about restrictions or limits on their circulation in
individual states.

Regarding the circulation methods, however, the same indications given to cyclists
must be respected. Among these, proceeding in a single file is preferable; moreover, the
driver is obliged to keep both hands on the handlebars and can temporarily detach them
only to signal the intention to turn, even if in some European countries it has already
become mandatory to keep the arrows lit to avoid the detachment of the hands from the
handlebars, resulting in instability. In all European countries, it is absolutely forbidden to
transport people, animals, things, and trailers. In addition, the driver is required to comply
with all the rules laid down by the highway code (precedence, traffic lights, no use of cell
phones, no drunk driving).

Young people under 18 are obliged to wear a helmet in Italy, Austria, and Sweden,
and in other states, the use of helmets is recommended for adults but is not compulsory.
The approach to the helmet in Portugal is unclear. In any case, the helmet must comply
with European regulations and must therefore provide adequate and complete protection
of the head. Approved helmets of any type (for road or sports use) are allowed. Finally,
in Italy, the municipalities that participated in the experiment to introduce micro-mobility
sharing vehicles in their territories needed firstly to evaluate the conditions of the roads
and infrastructure, to check that they were suitable and functional for the circulation of
micro-mobility devices. They had to install specific vertical and horizontal signs along with
the road infrastructure and had to activate an information campaign about the rules of use,
including those related to road safety, speed, and parking methods [21,23].

When examining the articles and the various regulatory references, it becomes evident
that the sanctioning approach is not well defined in the individual countries, nor is it clear
whether this is limited to the payment of a fine or also includes the seizure of the vehicle.

4. Discussion

The EU’s climate and energy policy for 2030 includes limiting the greenhouse effect as
one of its main objectives, along with reducing gas emissions, improving energy efficiency,
and increasing the market share of renewable energy sources. Increasing energy consump-
tion to meet growing economic needs contributes to CO2 emissions [25,26], which exerts
influence on the automotive industry, the development of innovative technologies, and
changes in infrastructure that make it possible to use fuels of different and environmentally
friendly types in vehicles. The adopted goals render it indispensable to increase the supply
of alternative fuels for transport, including charging stations and refueling low-emission
and zero-emission vehicles [27]. Answering the above questions is particularly important
because based on the average global intensity of CO2 emissions, green micro-mobility
appears as a practical and zero-emission solution for short-distance commuters, and it is
growing at a rapid rate thanks to the introduction of sharing services.

Among the various micro-mobility devices, the one most used, especially in sharing,
is the standing electric scooter. This form of transportation seems to be a practical solution
for short-distance commuters, as it is not only sustainable but also a convenient form of
mobility. This vehicle is usually composed of two aligned wheels separated by a support
platform with a front handlebar which incorporates a display indicating travel speeds,
kilometers traveled, and battery range. The brake controls are integrated into the handlebar
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and are generally disc-based. Some models also incorporate rear pressure brakes, which
are activated by pressing a foot down on the mudguard of the relative wheel. These devices
are operated in a standing position and are the modern evolution of classic scooters, with
an added electric motor. This varies according to the vehicle and can have a single-phase
alternating current controlled by an inverter or a more expensive and efficient brushless
motor. Both possible motors can be recharged on the normal domestic electricity network
in a short time, and generally guarantee 15 to 50 km of autonomy [28].

The first electric scooter model dates to 2001 and was presented by the company
“Autoped”; since then, the speed of diffusion has been steadily increasing up to today’s
boom [29]. Interestingly, in the early 1900s, Long Island City’s “Autoped Company”
patented scooters with a 150 cc four-stroke engine that could reach speeds of 16 km/h [30].
The moped, however, was not commercially successful and production ceased in the 1920s,
leaving room for a later revival of scooters. Several factors have contributed to the return of
the scooter and specifically to the electric version, such as their ease of use (often without
needing a license), low cost, ready availability on the street (sharing services), ecological
profile, light weight, the possibility of recharging them on the domestic electricity network,
and little need for maintenance. Micro-mobility has a positive impact by decreasing traffic
congestion and hazardous emissions [31]. However, with the increased traffic of these
vehicles, related collisions and accidents have risen, and this balance is destined to grow
even more due to the currently unclear regulations, as described in the world medical
literature, which make the “scooter rider” weak as well as a potentially dangerous road
user [32–49].

The study of Rix et al. [50] comparing the vehicle miles-traveled based injury rate for
stand-up electric scooters with the based injury rate for motor vehicle travel showed that
the e-scooter injury rate was approximately 175 to 200 times higher than specific injury
rates for motor vehicle travel. Many authors have addressed the issue of the type of injury
most often reported following a road impact aboard an e-scooter; Trivedi et al. [51] reported
head injuries as the most common injury, followed by fractures and skin abrasions and
lacerations.

In scientific literature, it is well documented that the most affected anatomical regions
are the maxillofacial region, often with related dental problems, and the upper body
region [34,40,52–62]. This distribution of injuries has also been found in other types of
non-electric means of transport, such as skateboards [63].

The first review carried out on 28 studies published between 2019 and 2020 regarding
electric scooter trauma showed that injuries occur mainly at the cranial brain level, as well
as in both upper and lower limbs [64], confirming the need for cranio-encephalic protection
devices. On this point, various sectoral studies on protective devices for motorcycles and
mopeds have shown that the helmet plays a fundamental role in reducing the burden of
maxillofacial and craniofacial injuries [61,62,65,66]. Notably, all drivers who suffered head
trauma following a collision related to a scooter were not wearing a helmet. Nevertheless,
California recently passed a law that allows motorcyclists over the age of 18 years to ride
without a helmet [67,68]. The lack of legal obligation to wear a helmet and the absence of
an adequate and feasible concept of protective equipment for sharing services are the main
barriers to helmet use among riders [68].

A recent American review showed that in recent years, there has been a spike in road
collisions due to electric transport devices [69]. These claims mainly affected millennials
(77%), mostly white (54.8%) male (60%) individuals, and resulted in a higher incidence of
serious injury among older individuals and a higher incidence of craniocerebral lesions
in elderly subjects [34,56,69–72]. An interesting aspect would be to evaluate the statistical
significance of the fact that the most claims are made over the weekend, and to assess a
possible correlation with alcohol intake. Since there is a high rate of use by millennials, it
would be appropriate to encourage social awareness campaigns [73]. Eccarius and Cheng
Lu [47] conducted the first empirical investigation about the behavioral determinants of



Sustainability 2022, 14, 6160 7 of 14

traveler intention to use electric scooters, starting from well-established behavioral theory,
noting a marked influence on the part of personological and environmental factors.

A recent study examined the official Instagram and Twitter accounts of two sharing
companies to determine whether these companies promote and demonstrate the use of
safety gear in their posts to their consumers, but they showed a low propensity on social
networks to publish photos of the devices [74]. Not secondary are the dangers associated
with the explosion of the lithium batteries of e-scooters that are on the rise and are now the
subject of several studies [75–77]. Moreover, e-scooters’ use in road sections not equipped
with cycle paths can expose the driver to various traffic hazards if such roads are subject
to poor maintenance and if the road surface is poor and uneven. Doubts about the safety
of e-scooters also come from their use on slippery roads. An interesting study explores
possible performance improvements with scooter winter tires, although further in-depth
studies are needed [78]. In another recent study from New Zealand, where 69 patients were
identified with e-scooter injuries, McGuinness et al. [79] demonstrate a concerningly high
e-scooter-related hospitalization rate and suggest that e-scooters are currently not as safe as
cycling. The use of helmets was also discussed and they highlighted the need for strategies
to improve e-scooter safety, including zero tolerance for alcohol, mandatory protective gear,
restricted operating times, and changes in road law. Similar conclusions were drawn by
Shiffler et al. [80], reporting the increase in craniomaxillofacial injuries related to substance
intoxication, ascribing these conclusions to the inhibition or depression of protective reflexes
that leave the face and head vulnerable during standing electric scooter accidents. Only a
few countries stipulate the use of safety devices such as helmets and reflective vests (Table 1).
In addition to the regulations in the individual states, following the rising numbers of
legal claims, independent initiatives have been taken in terms of security at the territorial
level [81,82]. The Italian case of the municipality of Sesto San Giovanni in Lombardy is
emblematic, where the mayor has made the use of a helmet compulsory for all users (in
the rest of Italy, there is at present an obligation only for minors) following the death of
a 13-year-old boy aboard his friend’s electric standing scooter [83,84]. From this point of
view, Italy is to be commended because, to better understand the phenomenon of accidents
related to scooters, the National Observatory for road accidents and deaths due to the use
of electric scooters was established in May 2020 by the “Association of Supporters and
Friends of the Traffic Police”. Analysis of these data reveals that following the first collision,
which took place on 6 December 2020 in Budrio (Bologna), the phenomenon showed such a
rapid upward trend that, only in the first 8 months of 2021, 131 serious collisions occurred,
41 of which were followed by hospitalization with a reserved prognosis.

During the same period, nine deaths were recorded, of eight motorists and one
pedestrian. These data highlight the sharp increase in the use of these vehicles compared
with 2020, when there was only one death following a road collision [85,86]. However, it
should be remembered that these data concern the SARS-CoV2 pandemic period—2020
was characterized by a drastic reduction in the number of vehicles in circulation due to
lockdowns, which also affected the incidence of road accidents [86]. Chiu et al. [87] stated
that some of the injuries to the upper limbs result from falls with an outstretched hand due
to an instinctive protective reaction. Injuries to the lower limbs are usually linked to tripping
due to the reduced height of electric scooters following the reflex of exiting the vehicle in
dangerous situations. The introduction of shared e-scooters has resulted in many serious
related injuries, and many of these patients require further specialist consultation or surgery
and place an increased burden on overstretched emergency department services [38,88–93].
The incidence of this phenomenon is such that numerous overloads have been recorded
in emergency and orthopedic departments, so an interesting article talks about “A new
epidemic in orthopedics” [44,53,57,94–97].

To give an example, in the report made to the emergency room of the Salt Lake Regional
Medical Center in the USA, following the launch of electric scooter rental programs, the
increase in accidents related to scooters was reported to be equal to 625% [98]. Increases
have also been recorded in other cities, but to a lesser extent [51,99–102]. Although most
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of the patients in the emergency room were discharged, a substantial number required
hospitalization. On average, over two-thirds of patients (68.9%) required at least one
procedure during their emergency room visit. These results are also supported by a study
conducted in New Zealand that examined the impact of electric mobility devices on the
healthcare system, data that should not be underestimated, as the adoption of electric
scooter rental systems could increase the demand for services in a system that is already
overburdened [103,104]. Moreover, Cohen et al. [105] described pediatric e-scooter injuries
and focused their study on children, who show a greater rate of fractures and polytrauma
from e-scooters compared with adults, but fewer facial injuries despite a similar rate of
head trauma. Additionally, the same study demonstrates low helmet use in the pediatric
population thanks to the analysis of the data which showed an incidence of craniofacial
lesions similar to adults [105]. A causal role of speed has been shown, proportionally
reflecting the severity of the injuries sustained by the driver [106,107].

However, according to some studies based on the driver’s perceived sensation when
driving the vehicle, most participants reported that they felt safer driving an e-bike than a
conventional bicycle, thanks to their ability to keep pace with the traffic and thus avoid
potential collisions. On the other hand, in other studies, the participants reported that
the speed of e-bikes was a source of dangerous situations, negatively affecting their per-
ception of vehicle safety [108–111]. Moreover, the press has reported several cases of
illegal/inappropriate behavior onboard electric scooters, such as more than one person
onboard or the practice of re-engineering the device to boost its power, which sometimes
allows speeds of even 100 km/h to be reached [4]. Although the legislation on bike sharing
has generally been taken as a model, the legislation on electric scooters is still uncharted
territory. Not secondary in terms of injuries are self-balancing electric scooters, commonly
known as hoverboards. This type of vehicle showed a spectrum of injuries similar to those
seen in the use of electric scooters. However, the use of these means was more preva-
lent in children, and the common outcome was the juxta-epiphyseal fracture of the distal
phalanx [112–118]. This fracture has been identified as highly related to hoverboard use.
However, this type of fracture has treatment implications including the need for irrigation
and debridement, antibiotic therapy, and potential surgical fixation [119]. The regulations
in place were developed rapidly, based on little or no data available, and hence were created
largely based on public opinion and in response to traffic accidents/deaths. Currently, the
main limitation of sustainable micro-mobility is road safety, especially when driving in
motorized traffic, although, as several recent studies have reported [25,26,31,52,120], the
places where road accidents occur most often are sidewalks.

In deference to the EU Charter of Fundamental Rights Article 35—Health Care, “Ev-
eryone has the right of access to preventive health care and the right to benefit from medical
treatment under the conditions established by national laws and practices. A high level
of human health protection shall be ensured in the definition and implementation of all
Union policies and activities” [121].

5. Proposals and Conclusions

From the literature, it emerges that the high incidence of head trauma [65] should
make helmet use mandatory; many cities are already implementing this legislation inde-
pendently [122]. The low helmet-wearing rate among shared e-scooter riders indicates
the need to ensure that helmets remain available and that police enforce helmet rules.
Moreover, for an injury related to the absence of a helmet described in the discussion and
for the resulting health costs, our first proposal is to implement mandatory helmet use for
users of all ages. To improve user safety, e-scooters should be equipped with a rearview
mirror and acoustic signal. Another proposal on the construction aspects is to integrate
turning signals that can be operated from the handlebar. In the current situation, to signal
the turn, the user must lift the arm from the handlebar, exposing himself to several hazards.
Moreover, a collaboration between local authorities and organizations is necessary in order
to improve the existing infrastructures in order to better integrate this means in urban
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mobility [120]. Consistent with the literature, the integration of this vehicle should be
allowed only in cities that meet specific criteria, including the presence of an adequate
percentage of cycle paths (defined by the competent authorities) and compliance with some
quality criteria of the road surface [45,123,124]. Regarding infrastructure, it would evaluate
the possibility of providing users with adequate parking and charging stations scattered
around the city. The establishment of these hypothetical service stations could also remedy
the problem of leaving the vehicle anywhere on pavements or in other areas of road or
pedestrian traffic. Nowadays, in Italy and in other states (Table 1), electric scooters are
recognized as unregistered movable property not requiring identification data indicating
the owner. The chronicles reported several accidents in which pedestrians were run over
and it was impossible to trace the culprit. We believe that it would be necessary to oblige
the use of an identification plate with which to associate a civil liability insurance coverage
to cover damages caused by drivers. Insurance coverage should be essential for using this
new transport, and sharing companies should ensure their users have adequate insurance
coverage. It is difficult to define an age range at which to make access to these devices
possible, but one of the essential requirements is to know the rules of the road. By analogy
with bicycles, the authors believe that users of these vehicles must be at least 14 years old.

However, always in accordance with the rules of bicycles, if the fault of a collision
with a child is recognized, the parents will take responsibility. It might be useful, at least
in the initial phase, to introduce severe penalties both for violations of the highway code
and for the use of upgraded engines on these vehicles, to change the cultural concept of
the scooter itself. We believe that provided these due precautions are adopted, the electric
scooter can truly become an excellent alternative to the current means of urban transport.
Obviously, making the proposed changes in favor of the user would lead to an increase
in the costs of the scooters both for purchase and for rent. It would be desirable that
various bodies, first the state, allocate funds facilitating the use of this new and “safe” green
vehicle to make them accessible even to minorities and low-income citizens. Consumer
awareness campaigns, an extension of the charging network, incentives, and obligations
will be realized by companies to increase the use of electric vehicles, and fleets should
be planned.

This paper has several limitations linked to the difficulty of finding online the regula-
tions of individual European countries regarding electric scooters. However, we hope to
have provided through this analysis a small contribution and stimulus to the European
legislator to standardize the regulations in force on e-scooters to guarantee fair treatment
to the individual European citizen.

In the future, to achieve a complete representation of the current regulatory situation
regarding electric scooters in the European Union, this comparison should be integrated
with the regulations of the missing countries.
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