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Abstract: - The automotive sector is currently developing advanced autonomous functionalities which are
expected to be soon integrated into the vehicles. These vehicles can help to reduce road accidents, ease traffic
congestion, improve fuel consumption, and reduce pollutant emissions. By contrast, there are still
technological, normative, ethical, and social obstacles to the widespread adoption of self-driving cars, among
which users’ acceptance covers a relevant issue. The aim of the paper was to investigate the users’ propensity
to use self-driving systems of SAE automation Levels 1 and 2. To do this, an hoc mobility survey was
performed in Italy among car drivers, investigating both the presence of these autonomous devices on board the
vehicles currently used and their frequency of usage. Survey results show that 41% of the respondents currently
have a Level 1 and/or 2 system on-board their car: 54% have only the Cruise Control (Level 1 car), while 46%
have both of them (Level 2 car). Furthermore, about 85% of the respondent frequently (medium-high) use the
Cruise Control and/or Lane Keeping Assist. More than 86% of the drivers stated that these devices significantly
improve both road safety and driving stress (improve the travel experience). The highways are the roads where
these self-driving systems are mainly used (more than 70% of the time). These results underline the relevant
effort that the automotive industry has performed in the last decades about self-driving. In the last five years
within the Italian market was observed an increase of more than 200% of the car standard equipment (no
optional) with SAE automation Level 1 or 2 systems.
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1 Introduction abate pollutant emissions, reduce fuel consumption,
Europe faces unprecedented environmental, [1]. [2], [3], potentially decrease land use, and
economic, and social challenges. In this context of profoundly modify the scope and boundaries of
profound uncertainty, self-driving vehicles, also mobility services (e.g., [4], [5]).

known as “driverless" or Autonomous Vehicles Studies have shown that AVs can have a
(AVs), or Automated Driving (AD), represent a positive impact on mobility, productle[y, apd
significant  opportunity and challenge for leisure time, [6], [7], as well as on aesthetics with
sustainable mobility. They have the potential to more cutting-edge vehicle design distinct from the
reduce road accidents, alleviate traffic congestion, current ones. For example, AVs could enhance

mobility for individuals who are unable to guide
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vehicles due to youthfulness, advanced age,
physical disabilities, or other incapacities (e.g., [8],
[9], [10], [11], [12]). In addition, AVs offer also a
significant opportunity to advance sustainability
goals and address current and future challenges in
the environmental transition; the adoption of AV
technology will lead to optimized driving and
technology, through the so-called eco-driving, [2];
with smooth and gradual accelerations and
decelerations and lower peak speeds (improving
fuel efficiency). The Artificial Intelligence (Al),
governing AVs operation, will be capable of
ensuring a reduction in pollutant emissions, both in
terms of greenhouse gas emissions and particulate
matter.

The automotive sector is currently developing
advanced autonomous functionalities which are
expected to be soon integrated into the vehicles.
However, several major obstacles still hinder the
widespread adoption of autonomous vehicles (e.g.,
[13], [14], [15], [16], [17]), including
technological, normative, ethical, and social (public
acceptance) challenges (e.g., [18]), and other such
as high production costs, vehicle usage data
security and legal liability (e.g., [19], [20], [21],

[22]).
From a technological standpoint, both
governments and manufacturers follow the

autonomy level classification established by the
Society of Automotive Engineers, [23]. The SAE
has defined six different levels of automation,
ranging from Level 0 (no automation) to Level 5
(fully unrestricted automation). The automation of
vehicles occurs at different levels depending on the
balance between the role of the driver and that of
driving technologies or support. In this regard,
automated vehicles and autonomous vehicles are
not synonymous, according to the European
Commission, [24]: “automated vehicle is a motor
vehicle which has technology available to assist the
driver so that elements of the driving task can be
transferred to a computer system. While
autonomous vehicle is a fully automated vehicle
equipped with the technologies capable to perform
all driving functions without any human
intervention”.

Automated vehicles are fitted with advanced
driver assistance systems, known as ADAS, which
aid the driver’s task and endeavor to avert accidents
by intervening when required. This feature
enhances road safety. On the other hand,
autonomous vehicles take over specific portions of
the dynamic driving task, which are ordinarily
executed by human drivers. Once engaged, the
hardware and software systems analyze the

E-ISSN: 2224-3496

480

Mariarosaria Picone, Armando Carteni

environment and steer the vehicle accordingly. In
simpler terms, these vehicles are outfitted with
Artificial Intelligence (Al), which involves the
study of theoretical principles, methodologies, and
techniques for designing hardware systems and
software programs that can provide electronic
computers with abilities that appear to be the sole
domain of human intelligence to an ordinary
observer, [25]. As reported by the European
Parliament, [26]: “AI is the ability of a machine to
display human-like capabilities such as reasoning,
learning, planning and creativity. Al enables
technical systems to perceive their environment,
deal with what they perceive, solve problems and
act to achieve a specific goal. The computer
receives data - already prepared or gathered
through its own sensors such as a camera -
processes it and responds. Al systems are capable
of adapting their behaviour to a certain degree by
analyzing the effects of previous actions and
working autonomously ”.

In 2021, SAE International redefined the levels
of automation based on the evolution and diffusion
of driving functions available in the market, in
order to specify when and under what operational
design domain (ODD) the dynamic driving task
(DDT) activities are performed by the driver and
when by the vehicle itself. The new SAE
classification highlights the automation progression
based on the driver's role in DDT: well-known and
now widely available advanced driver assistance
systems (ADAS) are functions from level 0 to up to
level 2, while automated driving (and the Al)
mainly comes in operation with level 3 functions,
where the driver must still be ready to intervene, up
to levels 4 and 5, where the Al has complete
control of the driving task. In other words,

according to the new classification, ADAS
contribute to automation, which, in addition,
leverages Artificial Intelligence to process

signals/data received from a combination of
sensors, cameras, radar, lidar, laser, GPS locators
(and many others), to comprehend the environment
and offer a response to challenges, thus ensuring
vehicle movement.

As reported in the “Road Safety Thematic
Report”, [27] the main difference between ADAS
and AD is the role of the driver. While ADAS only
support the driver with their driving task, AD can
take over the complete driving task for at least part
of the trip.

From a normative standpoint, numerous trials
are underway globally to accelerate the deployment
of autonomous vehicles, although fully autonomous
vehicles (Levels 4 and 5) are presently prohibited
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from being sold in many Countries for legal
reasons. Until a few years ago, even experimental
testing of autonomous vehicles on public roads was
prohibited.

From an ethical perspective, the deployment of
autonomous vehicles, as examined in [13], will
necessitate ethical deliberations that could engender
various quandaries for designers, manufacturers,
regulators, and governments. There is a vast
scientific literature that addresses the social issue of
user acceptance of this new technology, which
translates into the level of usage that drivers make
of driving aid devices. For example, according to a
report by the American Automobile Association in
2017, [28], approximately 75% of Americans
expressed apprehension towards utilizing and
operating fully autonomous vehicles, corroborating
the findings of a previous survey conducted in
2016. Simultaneously, it emerges that 59% of
Americans are also eager to have autonomous
features on board their next vehicle, demonstrating
a strong propensity among Americans to accept this
new technology. This result underscores the
potential for widespread adoption of autonomous
vehicles in the near future, despite existing
concerns regarding user acceptance. Research has
shown that the acceptance of self-driving vehicles
varies across cultures. For instance, [19],
discovered that American respondents exhibited
greater apprehension towards utilizing autonomous
vehicles in comparison to their UK counterparts.
According to [29], a significant proportion of UK
users (60%) believe that driverless vehicles will
enhance the safety of all road users. Similarly, [30],
conducted an online survey targeting a large sample
of French drivers, revealing that more than half of
the respondents expressed an interest in utilizing
fully automated vehicles. Surveys conducted in
Australia yielded different results. In [31], [32], the
authors found that over 70% of respondents in
Australia and New Zealand were concerned about
riding in a car without a driver. The findings of
[19], were also noteworthy. They administered a
questionnaire in multiple countries (China, India,
Japan, USA, UK, and Australia) and discovered
that, regardless of location, 87-95% of respondents
were concerned (to varying degrees) about driving
or riding in a fully self-driving vehicle.

Starting from these considerations, the paper
aimed to investigate the users’ propensity to use
self-driving systems of SAE automation Levels 1
and 2. To do this, an hoc mobility survey was
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performed in Italy among car drivers, investigating
both the presence of these autonomous devices on
board the vehicles and their frequency of usage.

The paper is structured as follows: Section 2
reports the experimental method, Section 3 it is
investigated the users’ propensity to use self-
driving devices of SAE automation Levels 1 and 2
and Section 4 reports the main conclusions,
limitations, and future directions.

2 Method

To perform the aim of the research an hoc mobility
survey was performed in Italy among the car
drivers. A CAWI (Computer-Assisted Web
Interviewing) survey was carried out between
January and February 2023 among car drivers
living in the Provinces of Naples and Caserta in
southern Italy.

The questionnaire submitted consisted of two

sub-sections:

1. socio-economic background (e.g., age,
gender, occupation) and mobility habits
(trip frequency, average travel time);

2. presence and level of usage of self-driving
systems of SAE automation Levels 1 and 2
with the aim of:

— investigate the on-board presence of
the cruise control and the lane-
keeping assist by transmission type
(i.e., automatic vs. manual);

— investigate the frequency of usage of
these two autonomous devices by road
type (urban, suburban, highway);

— investigate the users’ opinion about
the role of the autonomous system
(SAE levels 1 and 2) in improving
road safety also mitigating driving
stress  (improving  the  travel
experience).

3 Result and Discussion

Overall, 243 car drivers were interviewed, and
Table 1 reports the main survey results: 65% of the
sample was male; 65% were 18-40 years old; 71%
were employed.
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Table 1. Survey results: socio-economic characteristics

number %
Gender
male 157 64.61%
female 86 35.39%
Age
18-30 90 37.04%
30-40 69 28.40%
40-50 48 19.75%
Over 50 36 14.81%
Profession
Employed 174 71.60%
Not employed 12 4.94%
Student 57 23.46%
Total sample size 243 100.00%

Results in terms of the presence of SAE Level 1
(Cruise Control or Lane Keeping Assist) and Level
2 (Cruise Control and Lane Keeping Assist) devices
on-board the vehicles are reported in Figure 1. 41%
of the respondents currently have a Level 1 and/or 2
system on-board their car. Precisely, among those
who have them, 54% of the respondents have only
the Cruise Control (Level 1 car), while 46% have
both the Cruise Control and the Lane keeping assist
(Level 2 car).

Do the vehicle that you habitually guide have Cruise
Control and/or Lane Keeping Assist (SAE
automation Level 1 or 2)?

4

= No, neither of them = Yes, only Cruise Control = Yes, both of them

If Yes, do you have only the Cruise Control or
also the Lane Keeping Assist ?

54%

Only Cruise Control = Yes, both of them

Fig. 1: Survey results: the presence of autonomous devices of SAE automation Levels 1 and 2 on board the
vehicles

Figure 2 reports the result in terms of both levels
of usage of these self-driving systems and users’
perception of their impact on road safety and driving
stress. About 85% of the respondent frequently
(medium-high) use the Cruise Control and/or Lane
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Keeping Assist. More than 86% of the driver stated
that these devices significantly improve both on-
road safety and driving stress. Interestingly is to
observe that no differences in usage and/or opinions
have been found between Cruise Control and Lane
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Keeping Assist users. In addition, Figure 3 shows
that the highways are the roads where these self-
driving devices are mainly used (more than 70% of
the time).

Do the vehicle that you habitually guide
have Cruise Control?

&

How frequently do you use Cruise
Control?

\

Mariarosaria Picone, Armando Carteni

Do the use of Cruise Control contribute
to enhanced road safety and/or
reduced driving stress?

9

=Yes =No

Do the vehicle that you habitually
guide have Lane Keeping Assist?

= High = Medium = None

How frequently do you use Lane
Keeping Assist?

= High = Low

Do the use of Lane Keeping Assist
contribute to enhanced road safety

=Yes =No

S

= High = Medium =None

and/or reduced driving stress?

\

= High = Low

Fig. 2: Survey results: frequency of usage and users’ opinion about the role of the autonomous system (SAE
level 1 and 2) in improving road safety, also mitigating driving stress (improving the travel experience).

On which type of road do you primarily utilize
Cruise Control?

69%

22%

9%

URBAN EXTRAURBAN HIGHWAY

On which type of road do you primarily utilize Lane
Keeping Assist?

74%

19%

5% 2%

SYSTEM ALWAYS

URBAN EXTRAURBAN HIGHWAY

ACTIVE

Fig. 3: Survey results: frequency of usage autonomous devices (SAE Level 1 and 2) on board the vehicles by
road type (urban, suburban, highway)

Further analysis was conducted to examine possible
differences in habits between manual and automatic
car transmission users. From the survey emerges
that (Figure 4) the presence of Cruise Control (Lane
Keeping Assist) in vehicles with automatic
transmission is 35 (49) percentage points higher
than in a vehicle with a manual transmission. This
result is probably related to the circumstance that
the car with automatic transmissions has a greater
tendency to own more on-board options (such as
Cruise Control or Lane Keeping Assist), as the

E-ISSN: 2224-3496

483

automatic transmission is itself an (expensive)
option for the Italian market.
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Drivers who drive a vehicle with a manual transmission Drivers who drive a vehicle with an automatic transmission

Do the vehicle that you habitually guide Do the vehicle that you habitually guide
have Cruise Control? have Cruise Control?

=Yes = NO = Yes mNoO
Do the vehicle that you habitually Do the vehicle that you habitually
guide have Lane Keeping Assist? guide have Lane Keeping Assist?

o

=Yes =No =Yes = No

Fig. 4: Survey results: the presence of autonomous devices of SAE automation Level 1 and 2 on board the
vehicles by different car transmission (manual vs. automatic) users

In terms of frequency of usage, a significant
difference was observed between drivers of
automatic transmission cars and those of manual
ones (Figure 5); specifically, the former uses Cruise
Control and/or Lane Keeping Assist more frequently
than the latter (about 7-10 percentage points more).
Finally, both these categories of drivers agree that
SAE Level 1 and 2 systems significantly reduce
driving stress and increase road safety (Figure 6).

E-ISSN: 2224-3496 484 Volume 19, 2023



WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT

DOI: 10.37394/232015.2023.19.46

Mariarosaria Picone, Armando Carteni

Drivers who drive a vehicle with a manual transmission Drivers who drive a vehicle with an automatic transmission

How frequently do you use Cruise
Control?

= High = Medium = None

How frequently do you use Lane
Keeping Assist?

= High = Medium = None

Fig. 5: Survey results: frequency of usage of autonomous system (SAE level 1 and 2) by car transmission type

How frequently do you use Cruise
Control?

= High = Medium = None

How frequently do you use Lane
Keeping Assist?

= High = Medium = None

(manual and automatic)

Drivers who drive a vehicle with a manual transmission Drivers who drive a vehicle with an automatic transmission

Do the use of Cruise Control contribute

to enhanced road safety and/or
reduced driving stress?

o

= High = Low

Do the use of Lane Keeping Assist
contribute to enhanced road safety
and/or reduced driving stress?

o

= High = Low

Do the use of Cruise Control contribute

to enhanced road safety and/or
reduced driving stress?

= High = Low

Do the use of Lane Keeping Assist
contribute to enhanced road safety
and/or reduced driving stress?

= High = Low

Fig. 6: Survey results: users’ opinion about the role of the autonomous system (SAE Level 1 and 2) in

improving road safety, also mitigating driving stress (improving the travel experience) by car transmission type

(manual and automatic)
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4 Conclusion

Autonomous mobility, together with e-mobility
(e.g., [33], [34], [35]) and smart roads (e.g., [36],
[37], [38]), can significantly contribute to
sustainable mobility and decarbonization of the
transport sector. AVs offer an important opportunity
to advance sustainability goals and address current
and future challenges in the environmental
transition, as they have the potential to ensure a
reduction in pollutant emissions, both in terms of
greenhouse gas emissions and particulate matter,
reduce road accidents, alleviate traffic congestion,
and reduce fuel consumption.

The automation of vehicles occurs at different
levels depending on the balance between the role of
the driver and that of driving technologies that
support the guide. In the last five years, a massive
penetration into the market of advanced autonomous
functionalities have occurred. Their market
penetration is dependent on both technological
innovation and user acceptance, which is contingent
upon their willingness to utilize and trust this
emerging technology.

Starting from these considerations, the paper
investigated the users’ propensity to use self-driving
systems of SAE automation Levels 1 and 2.
Estimation results show that 41% of the respondents
currently have a Level 1 and/or 2 system on-board
their car: 54% have only the Cruise Control (Level 1
car), while 46% have both of them (Level 2 car).
Furthermore, about 85% of the respondent
frequently (medium-high) use the Cruise Control
and/or Lane Keeping Assist. More than 86% of the
drivers stated that these devices significantly
improve both on road safety and driving stress.
Finally, the highways are the roads where these self-
driving devices are mainly used (more than the 70%
of the times).

These results underline the relevant effort that
the automotive industry has performed in the last
decades to integrate advanced autonomous
functionalities on-board the vehicles. On this issue,
within the Italian market, in the last five years, an
increase of 209% of the car with SAE automation
Level 1 and 2 (Cruise Control and/or Lane Keeping
Assist) as standard equipment (not optional) was
observed.

Future perspectives will be to evaluate the
sustainability of self-driving mobility in terms of
possible market penetration scenarios through, for
example, cost-benefit or multi-criteria analysis (e.qg.,
[39], [40]), also within rational transportation
planning decision-making processes (e.g., [41],

[42]).
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