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ABSTRACT

Vehicles are an indisputable necessity for humans’ lives. Every day, people utilize
both private and public transportation to fulfil their diverse demands. The advent
of autonomous vehicles has presented novel opportunities as well as challenges
for humanity, however when these cars become more commonplace, people will
encounter a variety of new evolutions to manage. With a few exceptions represented
by the cases in which their intervention is required, people will be free to manage
their personal affairs and perform different activities during the trip with a self-driving
car. Regarding this matter, it can be assumed that people will be able to utilize an
autonomous vehicle even they are less than 18 years old (the minimum age for hav-
ing a driving license in most of the countries), although several questions will arise. A
group of university students (whose have enough information about AVs) participated
in a panel discussion and evaluated the arguments made for and against the topic to
arrive at a logical conclusion. This work looks at and evaluates the panel’s opinions,
contrasting them with already published manuscripts and comparing the results with
a wide surveys’ ones.
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INTRODUCTION

When driverless cars become more commonplace, the transportation sys-
tem is predicted to undergo a dramatic transformation (Hakak et al., 2023).
The Society of Automotive Engineers (SAE) has released SAE J3016, which
defines six levels of automation for motor vehicles that are driven on public
roads. From Level 0, which demands complete human attention and input, to
Level 5, which is totally automated, are these six levels (Dirsehan and Can,
2020). Abu Bakar has defined the level of both human and system perfor-
mance for different levels of an autonomous vehicle (Figure 1) (Abu Bakar
et al., 2022).
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Figure 1: Tasks allocation between human and AVs (with permission of Abu Bakar).

While traveling and running personal errands without having to drive may
seem thrilling at first, there can be a lot of questions and obstacles involved
which can even cause initial or prolonged reluctance (Gupta et al., 2021; Du
et al., 2021). Even though eliminating human mistake from driving has been
viewed as one of the most crucial potential benefits after the advent of self-
driving cars, but trusting it in doing driving tasks instead of humans is pretty
scary for people (Raue et al., 2019; Lee et al., 2020). In light of outsourcing
of many driving tasks from humans to self-driving cars, a significant ques-
tion is raised regarding whether the legal requirement of 18 years old for a
driver’s license will remain in place in the future or if it can be lowered. In
the meanwhile, a few studies have focused particularly on the shift in driv-
ing duties from humans to self-driving vehicles in the previous several years
(Bradley and Preston, 2020; Li et al., 2018; McLachlan, 2022). Considering
this challenging question, a panel discussion was held to dive it deeply.

METHODOLOGY AND PROCEDURE

The method used to develop the activities is a Panel Discussion based on
two sessions of brainstorming. Brainstorming sessions have been performed
within a week of each other in order to give time to panellists to go deeper
in the matter and think about the topic of discussion.

A panel discussion containing 2 brainstorming sessions, focusing on the
probable negative and positive opinions regarding lowering the legal age to
get driving license for autonomous vehicles was held among 17 Mechanical
engineering students in master’s degree at the University of Salerno in Italy.
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All students were Italian, but with enough ability to speak English, thus the
sessions have been held in English. At the beginning of the panel discussion,
some videos were shown to clarify what is an autonomous vehicle, however
half of them had sufficient knowledge about it and a few mentioned that
they have seen AVs on the street. Waymo was chosen to carry out the activ-
ities. A few mishaps and mistakes that Telsa made on US roads and streets
were captured on other videos. In the second step, 6 different levels of self-
driving cars were described and discussed. Then, some useful information
was provided to the participants, such as the average minimum legal age for
a driver’s license in most countries (some US states have a minimum legal age
of 16, Japan, Brazil, Singapore, and a total of 78% of countries at 18 y/o,
Ethiopia at 14 y/o, Malaysia and Indonesia at 17 y/o, and Ghana at 21 y/o).
Moreover, various limitations pertaining to the driver’s blood alcohol con-
tent (BAC), the presence of specific illnesses, or specific surgical procedures
were also listed in Norway, Germany, and Australia. Then the question was
proposed in this way: “In autonomous vehicles which will be widespread in
the near future, individuals will not do many driving activities, in particular
in full autonomous vehicles (FAVs) people don’t need to intervene except in
some emergency cases like an accident by pressing a key. Regarding this mat-
ter, and according to the legal age to hold a driving license in 18 years old in
most countries, will it be possible to lower the legal age?”

The first brainstorming conducted about the question raised and took
around 3 hours. They declared distinct and scattered comments, afterwards
they were left to put their comments on the whiteboard in one group among
three clusters containing “positive”, “negative”, or “neutral”. Individuals
who agreed lowering the basic legal age less than 18 years old to ride an
autonomous vehicle, wrote their opinions in positive section. Otherwise,
they had to compile in negative section since their disagreement. The third
group were individuals who believed considering some issues or interven-
tions it will be rational, if not it is better not to permit youngers less than
18 years old to receive the driving license. All students came to the stage
to write and explain their opinions and for each one, others discussed and
criticized one by one. After ending the first session, students were invited to
read related manuscripts and discuss and conclude based on both papers and
opinions. The second brainstorming session started by working on parame-
ters which students assumed significant; they were mentioned, categorized as
short phrases, and written on the whiteboard. Some other factors were added
based on the literature and knowledge and experience of the panel organiz-
ers, in total 18 items were voted. Then, they were asked to vote all phrases
one by one. However, all phrases were discussed before their votes again.
Although only 10 participants out of 18 were present at the second round
which took 2 hours. Two experienced professors in Mechanical engineering,
who had children and could look at this matter as both a technician and a
parent participated as well.

RESULTS

To ascertain the participants’ ultimate opinion, eighteen phrases were
provided with them during the second panel discussion session. These
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phrases were chosen based on the participants’ opinions along with simi-
lar approaches found in the articles. The discussed statements are displayed
in the table below, along with the quantity of comments made in support,
opposition, and abstention.

Table 1. All discussed phrases in panel discussion and participants’ votes.

Num. Phrase A
gr
ee
d

D
is
ag
re
ed

N
eu
tr
al

Considerations

1 Successful experience of
Microcars in Italy (For 16
years old)

10 Based on an Italian driving rule, small
scooters and small cars named minicars
are allowed to be driven by people who
are at least 16 years old. They are
permitted driving only in cities.
Participants didn’t confirm applying it
for autonomous vehicles.

2 Automation level of
Autonomous Vehicles
(FAVs vs PAVs)

10 (8+2) The level of automation in AVs can be a
determinative to trust young people
under 18 years old. 8 of ten agreed with
decreasing legal age of driving licence for
FAVs, while 2 of them claimed a PAVs are
better to trust them.

3 Policymaking to increase
youngers’ knowledge (Like
establishing driving schools
to teach them how and
what they should perform
in an AV)

5 5 Five participants agreed only if people
under the age of 18 are obliged to attend
classes that teach the fundamentals of
operating self-driving cars and the
necessary steps in emergency scenarios.

4 AVs’ manufacturers’
characteristics (such as the
company size, fame, or
brand)

1 9 In general, companies’ characteristics of
most products can affect people’s
intention to use and buy.

5 Maturity level of
passengers/drivers

10 (9+1) Mature individuals possess traits like
autonomy, responsibility, and the
capacity to discern personal qualities
from actions, while social traits like
sociability, harmony in the community,
and the willingness to adjust to new
circumstances are examples of social
characteristics that characterize people’s
maturity (Rashchupkina, 2020). Nine out
of ten declared if this parameter can be
measured by some valid psychological
tests, they agree. Otherwise, they are
against lowering the legal age of driver’s
license for AVs.

6 Physical characteristics of
drivers (such as height to
push pedals, or enough
strength to work with
something like the gear)

1 9 It was the belief of disagreed people that
the AVs’ companies would make the
required adjustments to make up for
drivers’ physical inadequacies, such as
designing some adjustable pedals to
facilitate accessibility, if the legal driving
age was lowered.

7 Situation
awareness/Decision making
ability

10 (9+1) Similar number 4, they believed only it
will be trustworthy if these traits can be
measured by reliable people using valid
methods/tools before getting a driver’s
license.

(Continued)
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Table 1. Continued

Num. Phrase A
gr
ee
d

D
is
ag
re
ed

N
eu
tr
al

Considerations

8 The blame is unknown in
self-driving car accidents.

1 9 Who is to blame in the event of a collision
between an autonomous vehicle with
another car or a pedestrian? Self-driving
car manufacturer? The pedestrian? Or the
driver of the autonomous vehicle? It’s been
quite the challenge ever then.

9 Quality of roads and streets 4 4 2 It can affect the driving quality.
10 Technical aspects of AVs

(such as safety, sensors, data
privacy regulation like
showing violent or even
sexual contents by displays
during the trip)

8 2 Technical aspects of AVs have an
important role in experiencing a comfort
ride, however they may need some human
interventions

11 Health status: Physically and
mentally/cognitive (For
instance in Australia some
rules are existed for people
who have peace maker in
their hearts to get their
driving licence. Also, in
Germany there are some
limitations for individuals
who have epilepsy)

1 8 1 Although, most driving tasks will be done
by an AV, but passengers ‘health status can
be significant to perform some probable
interventions.

12 Personality (risk taking
behaviours, emotional status,
dependency, technology
affinity, etc)

3 7 People’ traits can impress their reactions in
different situations

13 Countries differences, such
as: social, technical,
advancement level, climate
condition like snowing more
in northern European
countries and higher
probability of slippery roads,
driving culture/pattern of
other drivers.

1 8 1 One agreed person was worried about
some probable cyberattacks that can be
happened since AVs are dependent to the
Internet and are more vulnerable to these
problems.

14 Trip type (City or highway) 9 1 Based on the literature, people’s perception
while using an AV is different in cities and
highways.

15 Trip time (Day or night) 3 7 People have claimed different feelings
during the night and day with AVs.

16 Driving pattern and/or
accident history of parents

10 The first driving tutor of most people are
their parents since they commute together
at least at first years of their life. So, they
can be impressed by their parents’ driving
patterns.

17 Power and acceleration of
AVs

10 In the same way that high-powered
machines are stronger, their control is also
more difficult and requires more
experience.

18 Remote control/supervision
(from out of the AV) for
parents or customer service

9 1 It is about installing multiple cameras
inside the AV and interacting online with
the passenger’s family or support staff to
address any potential issues or flaws. The
only disagreed person believed that if
parents want to trust their children under
18 y/o, remote control can be a stress
source for them since they can’t help
anyway.
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DISCUSSION

These years, we are waiting for the stabilization of level 3 and the introduc-
tion of higher-level self-driving cars to the market. In this time span, driving
tasks which have been the responsibility of individuals are decreasing gradu-
ally and transferring to AVs. On the other hand, the minimum age for driving
is set at 18 years for the majority of countries, but there are higher and even
lower legal ages in some countries. In the meantime, the question that has
received attention in the last few years is about the age limit for driving
autonomous vehicles, in which drivers have a few driving duties. By con-
ducting a qualitative panel study, we have delved into 18 different concerns
about lowering the minimum legal age from 18 years old to 16, 14, or even
lower.

One issue that all participants were against is the extension of micro-
cars’ permission in Italy (with a license age at least 16 years) to the issue
of self-driving cars (Num. 1). Perhaps one of the reasons is that the power
of micro-cars cannot be compared with AVs. Teenage accidents in Italy, even
involving relatively tiny cars, are another factor contributing to this problem
and have consistently generated significant coverage in the country’s media
(Scquizzato et al., 2022). Those in attendance at the panel also expressed con-
cern about the fact that the power, acceleration, and speed of self-driving cars
are not equal to microcars (Num. 17). The impact of parents’ driving patterns
on their children’s driving style was another important factor that was raised
(Num. 16). To lower the legal age of driving license for AVs and teenagers’
usage, one must look at the driving patterns and accident rates of their par-
ents. Their children will be more likely to get into accidents if they drive if
they have a high accident rate. In a study published in 2020, authors claimed
that parents driving style is a crucial parameter in young drivers’ compliance
with driving Laws (Bates et al., 2020). Recent evidence from Australia is
declared that, driving pattern of parents have not-negligible impact not also
on young drivers’ intention to offend, but also on police perception of these
young drivers (Bates et al., 2023; Rezaei et al., 2021). Despite the opposing
opinion of the panel participants, according to the results of past studies, it
seems that parents’ driving patterns can play a decisive role in giving or not
giving licenses to teenagers at a younger age to drive an AV.

Situation awareness and decision-making capability of youth and
teenagers are another important concern which are highlighted by the par-
ticipants (Num. 7). They believed that if these parameters can be assessed in
a scientific method by authorized persons, they can receive a driving license
in a lower age. However, it has been claimed that they are measured directly
or indirectly in driving licenses (Scott-Parker et al., 2020; Key et al., 2017).
Undoubtedly, these cognitive parameters have been important in driving both
conventional and self-driving cars, while they are affected by people’s age
(Mutzenich et al., 2021). That is why they usually follow a bell-shaped graph
in which these capabilities increase in people up to a certain age, then after
reaching the peak, they decline after a specific age (Cole, 2020). It has a
certain relationship with some aspects of maturity level of youth drivers as
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well (Num. 5). In some countries such as Australia and Serbia, a special pro-
cess entitled “graduated driver licensing system” has been tested in recent
years (Senserrick et al., 2021; StanojeviÄ‡ et al., 2022). This licensing sys-
tem supports young drivers through supervised learner and independent but
restricted license stages prior to an (unrestricted) license. In initial stage, mini-
mum age of 16 is required for learner license stage. The success of this gradual
system means that in the era of autonomous driving we can consider the
decrement of the age limit in driving licenses.

Having a remote supervision of parents from outside the AV is another
concern which was discussed (Num. 18). The panelists agreed about lower-
ing the age of obtaining a driving license, likewise has been addressed in a
qualitative study by Tremoulet et al. (2019). They conducted interviews with
19 parents after allowing them to ride an autonomous driving mode of a
lab-based driving simulator. Some parents believed that having a monitoring
mode inside the AV was necessary if they had to leave their children alone
in the AV. It can be concluded that with designing some interfaces for allow-
ing parents to monitor/support their youth, it can be possible to decrease the
legal age in the era of autonomous driving.

The anonymity of the blame in an accident with AVs was another concern
which was raised (Num. 8). Both the public and the scientific community
are not unfamiliar with this problem (Zhang et al., 2024; Zhai et al., 2023).
Contrary to the existence of this concern in the society, the panelists believed
that it cannot be a significant matter in the decision to reduce the legal age.
Thus, it can be concluded to do more studies to know the real impact of
this factor on having a driving license at the lower age. Regarding to the
panelists’ opinion, automation level of autonomous vehicle is an important
parameter in decision making for lowering the age limit of driving license
(Num. 2). They claimed (level 5) it is not rational to decrease the minimum
age for a driver’s license while in lower automated levels it can be possible.
In a study with aged drivers (≥ 65), the drivers contradictory believed that
level 2 of autonomous vehicles is safer than higher levels and in fact, the
lowest is level 5 (Lajunen and Sullman, 2021). According to another study,
considering automation level of autonomous vehicles is essential when we
think for required education and licensure for the drivers (Wanless et al.,
2019). So, it is an open question to know what the role of automation level
in decision is making about the license age limit. Undoubtedly, it is necessary
to consider public concerns about the safety of higher levels of automation
when making decisions.

Nine panelists believed that the characteristics related to the AVs’ manu-
facturers is not an important consideration when deciding for decreasing the
age limit of driving licenses (Num. 4). While the role and resistance of brands
(manufacturers) in moderating users’ risk concern about autonomous driv-
ing have been highlighted in Casidy’s study (Casidy et al., 2021). In another
document, the reputation of brand of the autonomous vehicle’s producer
had a relationship with consumers’ trust to technology (Leon and Mattsson,
2019). Not accordance with the opinion of the panelists, it seems that the
manufacturers’ brand can be determinative in decision making for decreas-
ing the age limit. However, it still needs more studies for supporting this
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hypothesis. Quality of roads and streets individually or in connection with
differences of countries is another concern that was mentioned in the panel.
Despite the almost irreplaceable role of road quality in the safety of driv-
ing with self-driving cars (Formosa et al., 2024; Tengilimoglu et al., 2023),
half of the participants believed that it cannot be considered important in
reducing the driver’s license age. The individuals who were opposed to the
role of road safety, believed that when an autonomous car comes to the final
market, it must tackle with some simple issues such as quality of roads or
imperfection in marking lanes. So, it will be remained as an open question to
explore in future studies. Some parameters related to drivers’ country were
also discussed in the panel (Num. 13). For instance, social aspects and climate
pattern were the most two important ones. Most of them voted that these
parameters should not have a substantial role for lowering the minimum legal
age. The effects of such parameters on perceived safety regards autonomous
driving was the subject of a recent study which considered 41,932 individ-
uals in 51 countries (Moody et al., 2020). Despite the role of psychosocial
parameters (country location, income, etc.) on perception of AVs’ safety in
mentioned study, designing more studies is suggested to answer this open
concern. Some personal characteristics of prospective drivers as like risk-
taking personality and openness to technology was also discussed (Num. 12).
Despite the importance of these parameters on perceived safety in the litera-
ture (Hamburger et al., 2022; Azuma et al., 2023), the attendees did not agree
with considering for changing driving licensing policy making. Therefore,
future research should take it into account.

The quantity and quality of sensors and other technical aspects of AVs
were discussed in the panel as well (Num. 10). Despite the undeniable role
of these parameters in safety and security of AVs (Hataba et al., 2022), they
were not considered in relation to “driving license age policies” in the liter-
ature. Some of the panelists agreed with the notion of their importance in
decreasing the age limit of driving license in the era of autonomous driving.
Increasing user knowledge—either directly or through the creation of regu-
lations and policies—is a crucial aspect in the literature (Ebnali et al., 2019).
In the current study, the panelists did not completely agree (5 vs. 5) regards
the importance of some regulatory activities on increasing the youth users’
knowledge in the decrement of age limit of AVs’ driving license (Num. 3).

The majority of participants felt that factors such as users’ health
(Num. 11), which includes physical or mental illnesses, and their physical
attributes—such as height and weight (Num. 6)—were unimportant for deter-
mining the legal age restriction for autonomous driving. Despite the ignorable
role of these parameters in traditional licensing system, the panelists thought
that autonomous vehicles could help customers who encountered similar
issues. That being said, these are not as important as regular licenses. Lastly,
as the importance of this subject is growing, it would be more advantageous
to conduct large surveys through spreading in web-channels to gather diverse
viewpoints and concerns. Nonetheless, national authorities and the automak-
ers’ association will recognize the significance of this matter more and may
create unique guidelines or requirements.
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CONCLUSION

Based on the results which are presented in the last section, the potential
possibility of decreasing driving license age in the era of autonomous driving
were discussed in two-session brainstorming. The panel members highlighted
18 concerns regarding this issue. Next step of research will be performed
by spreading out a structured survey, based on the 18 phrases discussed by
panelists, in order to check the validity of results and to achieve a more robust
consensus about the open question in the title of this paper.
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