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Executive Summary

The main objective of the study described in the deliverable is the Sensitivity Auditing (Saltelli et al.,
2013; 2020; 2023) of autonomous vehicles (AV) modelling. Sensitivity Auditing is an approach
recommended by existing EU guidelines (2021) that consists of a broader consideration of the effect of
all types of uncertainty, including structural assumptions embedded in the model and subjective
decisions taken in framing of the problem that is critically monitored by the extended multi-stakeholder
community that is responsible for model validation. The use of interviews with modelers during
Sensitivity Auditing ensures that perceptions and “technical-scientific imaginaries” about AVs are
thoroughly analyzed and possible blind spots produced by accepted norms and beliefs are identified.

The ultimate goal of Sensitivity Auditing is to ensure the plausibility and credibility of the developed
models.

The method used for the multi-stakeholder consultation is the interviews with i4Driving consortium, to
use the information acquired by the modelers to improve the realism of autonomous vehicles to various
factors and reduce risks and uncertainties incorporated into the model.

By analyzing the interviews, already calibrated on i4Driving, questioning the perceptions of the
participants in the modeling (in this case the consortium and its epistemological network), an activity
was automatically carried out among those of sensitivity auditing, which at point 6 of the list of
prescriptions suggests questioning the vision, perceptions and norms of the actors involved in the
modeling.

In combination with this and based on the first results, interviews were extended to sociologists with
experience in autonomous driving in the relevant areas of security and public investment.

The analysis was carried out in three phases: 1) collection of interviews (ended on 03.09.2024); 2) data
processing; 3) development of results.

A total of 21 “semi-structured interviews” were conducted! with WP leaders and activity managers to
test qualitative heterogeneity within and across WPs in relation to key concepts (at least two interviews
per WP), as well as 8 semi-structured interviews with AVs experts in relevant domains of sociology
concerning self-driving.

The interviews administered to the consortium mainly reveal the opinions, perceptions and norms within
the i4Driving consortium on autonomous driving, thus they mainly addressed the perceptions on the
future technological landscape, as a critical element to further ensure the plausibility and credibility of
the developed models. While, the opinions of sociologists are comparative and integrative mainly due
to the long-standing controversies in sociology regarding the factors that influence the penetration of
AVs, social safety (understood as road safety and safety of the big data that are produced) and the
involvement of the public sector.

The interviews were processed using the NVivol4 word processing software, which is a flexible tool
consisting of a set of linguistic and statistical tools for the analysis of the collected data that can be used
in multiple research practices including content analysis? and the sentiment analysis3. It is specified that
the coding of hierarchical themes and sub-themes (codes and child-codes) that emerge from the
interviews is done through NVivo, rather than manually, but it remains an intellectual work of
individuation of the sociologist. NVivo allows an intuitive and user-friendly visualization of the coding of
hierarchic themes that facilitates the writing of the results, for example through project maps (key
concept maps).

In total, 15 main hierarchical themes (or codes) emerged from the analysis: Advantages of AVs, for
citizens, and companies; Penetration; Al spread in society; Transition; Changes in Lifestyle; AVs
interaction; Vulnerable road users; Risk behaviors; Road safety; Public transport; Energy consumption;
Traffic flow; Insurance market; Public sector; Big data.

Specifically, the content analysis is carried out:

! The semi-structured interview is not directive and standardized.
2 Content analysis: is the analysis of content, a method that allows us to study communicative phenomena, breaking down
messages into simpler ones, and carrying out a classification into category systems.

3 Sentiment analysis: computational analysis of sentiments and opinions.
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- on 3 thematic blocks (which include all the nodes, i.e. all the hierarchical themes that emerged):

1) the benefits of autonomous driving machines for citizens and businesses; the factors that favor the
access and spread of AVs; the plausibility of the transition to a new integrated and integral mobility
system; the changes that autonomous driving brings to lifestyles: issues addressed simultaneously by
the consortium and sociologists (nodes: Advantages of AVs, for citizens, and companies; Penetration;
Al spread in society; Transition; Changes in Lifestyle);

2) the interaction between autonomous vehicles and vulnerable road users; risky behavior in a mixed
traffic system and in the case of still incomplete automation, and the issue of road safety in the narrow
sense: more technical issues addressed exclusively by the consortium (nodes: AVs interaction;
Vulnerable road users; Risk behaviors; Road safety);

3) the wider and longer-term social, economic and environmental impacts of autonomous vehicles as
public transport, changes in energy consumption, traffic flow, insurance market, role of the public sector:
issues addressed simultaneously by the consortium and sociologists (nodes: Public transport; Energy
consumption; Insurance market.

This subdivision of the blocks is a choice of the sociologist that emerges on the basis of the presence
of terms of comparison by theme and by target of interviewees.

- on 2 analysis modes:
a) analysis of the main associations between hierarchical themes (codes and child-codes);
b) comparative analysis of the corpus by type of interviewees

For each main thematic area that emerged (15 in total) a comparative analysis of the contents by group
of interviewees (consortium and sociologists) is proposed.

It is specified that due to the absence of comparative terms it was not possible to develop a comparative
analysis of the second thematic block which concerns the interaction between autonomous vehicles
and vulnerable road users; risky behavior in a mixed traffic system and in the case of still incomplete
automation and the issue of road safety in the strict sense. These questions were not submitted to the
sociologists as they are technical and therefore do not fall within their competence. Sometimes, the
topic of road safety is treated marginally by sociologists (as a child-node of Advantages of Avs, for
citizens), but there aren’t sufficient terms of comparison to carry out a comparison.

The final comparative analysis, instead, was developed on more and more analytical levels: repetition
of the main thematic areas for the target of interviewees, comparison for single thematic areas, to reach
conclusions of approach and content (convergences and divergences).

A brief summary of the results is given below.

The interviews show that the diffusion of self-driving cars is a complex phenomenon influenced by
different measures that promote their desirability and adoption. Safety is the dominant factor influencing
public trust, social acceptance and diffusion of autonomous vehicles. In addition to safety, incentive
policies play a crucial role in encouraging people to adopt autonomous vehicles, accelerating their
widespread use. Interviewees suggest benefits similar to those offered for electric vehicles, such as
free parking, tax incentives and privileged access to certain urban areas. The issue of affordability is
equally important. Large-scale adoption will only be possible if costs are kept low. Models such as
leasing or car-sharing are seen as effective strategies to make the technology accessible to a wider
audience. Finally, AVs will mainly spread through companies, which recognize their economic potential
and the social and ecological benefits are a powerful selling point. Furthermore, positioning autonomous
vehicles as symbols of modernity and sustainability could attract a wider audience.

On the benefits of self-driving cars, the comparative analysis highlights a different approach between
the consortium and sociologists: the consortium focuses on the practical aspects and immediate
benefits of self-driving, adopts a narrative oriented towards progress and the valorization of the
economic and social opportunities of self-driving; sociologists, on the other hand, adopt a more critical
and systemic perspective, drawing attention to the cultural, social and regulatory complexities. While
the consortium sees self-driving as a solution to optimize lifestyle, sociologists invite us to reflect on the
risks of social exclusion and the need for careful and inclusive planning.

The analysis highlights a general consensus on the transition gradual, already underway, towards a
self-driving mobility system. Modellers describe the transition as an incremental innovation and
transformation, driven by technological innovation and changes in vehicle ownership. There is
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consensus on the need to move from a model centred on the private car to one based on shared mobility
and mobility services. The transition is seen as a long-term collaborative process involving
governments, companies and civil society, but with a predominant influence of market logics.
Sociologists agree more on a cultural adaptation suggesting that the change will not be sharp but rather
a gradual integration of old and new. Some raise doubts about the democratisation of self-driving,
highlighting the fundamental role of public policies and regulation to ensure that the benefits of the new
technology are distributed equitably. They also underline the importance of social movements, which
could push towards a more sustainable and inclusive mobility model. In the long-term impact,
sociologists see self-driving mainly as a support to existing systems, with a significant impact only in
specific areas such as industrial transport.

The comparative analysis highlights a different perspective between the consortium and the sociologists
regarding the lifestyle changes resulting from the introduction of self-driving cars. The consortium
focuses on the practical aspects and opportunities offered by the technology, highlighting how
automation can optimize travel time, promote more efficient mobility and transform the vehicle into a
multifunctional space. Their vision is predominantly positive, considering the change in lifestyle as a
natural and beneficial evolution. The sociologists, on the other hand, adopt a more critical and reflective
approach. While acknowledging the transformative potential of autonomous driving, they highlight the
possible social, cultural and ethical implications. Among the main concerns are the risk of accentuating
social inequalities, the possible reduction in the use of public transport the impact on social interaction
and the perception of time and space. Both perspectives agree, however, that lifestyle changes will be
inevitable with the advent of this technology.

The analysis of interviews with modellers shows that interactions between autonomous vehicles and
vulnerable road users represent a multidimensional challenge. Although technological progress is seen
as fundamental, a holistic approach that integrates advanced technology, dedicated infrastructure,
education and communication, and clear regulations is considered essential to ensure the safety and
effectiveness of such interactions. The road to full integration of autonomous cars and interactions with
vulnerable road users therefore requires a balance between safety and efficiency, between
technological innovation and social and cultural adaptations.

Furthermore, the analysis introduces a series of behaviours that can increase risks during traffic such
as distraction and lack of supervision (e.g. distractions due to familiar situations), inappropriate human
interventions (e.g. taking control unnecessarily), passenger behaviours (such as sudden movements,
distractions or interference with the vehicle system), excessive trust in autonomous systems and
cybersecurity breaches with potential hacker attacks. It is essential to promote greater awareness and
training regarding the capabilities and limitations of autonomous systems, as well as to develop human-
machine interfaces that facilitate safe and effective collaboration.

The analysis highlights that road safety is reinforced by clear regulations on autonomous driving, and
international and regional regulations but also adapted to local specificities and operational contexts. It
is necessary to maintain human intervention in critical situations, the use of advanced sensors capable
of detecting pedestrians, bicycles and obstacles, and subject autonomous vehicles to rigorous intensive
testing in simulated and real conditions before authorizing their public use.

Both groups of interviewees agree on the positive potential of self-driving cars to improve the efficiency
and accessibility of public transport, but sociologists add an important critical and systemic dimension,
highlighting the challenges that will accompany this transition, among them:

it's stressed that AVs are considered effective above all for structured and predetermined services, such
as subways or buses on segregated routes and that integration requires a rethinking of urban
infrastructures, with dedicated lanes or more rigid regulatory systems;

the concern is raised of a polarization of the market between public and private services or that the
adoption of AVs could incentivize private mobility, undermining investments in public transport and also
underlining the need for public policies to prevent this drift;

it's highlighted that such systems may not completely solve the problems of social accessibility,
especially for the most vulnerable sections of the population and the effectiveness of AVs will depend
on the adaptation of infrastructures and the availability of economic resources;

it's highlighted how transformation can create new opportunities, but only if accompanied by active
labour policies, training and professional requalification.
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On the changes in energy demand, the consortium offers a more technical analysis, focused on
practical factors such as infrastructure, route optimization and regulations to mitigate the increase in
energy. Sociologists show greater scepticism and a particular attention to the systemic, geopolitical and
cultural aspects of the introduction of autonomous driving. Both agree on the increase in energy
consumption in the short term, with the possibility of a reduction conditioned by optimal mobility policies
and management, the importance of infrastructure and route management to mitigate the negative
effects is underlined.

Furthermore, the interviewed consortium members see autonomous driving as a promising solution to
improve traffic flow through flow optimization and intelligent management of the road network, insisting
on the need for infrastructural adaptations and gradual diffusion of the technology. Sociologists stress
the importance of addressing the problem holistically, they believe that success depends on a balance
between technology, urban planning and mobility policies. Both agree that the long-term benefits of
self-driving cars in terms of reducing traffic congestion will depend not only on the technology but also
on the ability to integrate it rationally and sustainably within urban and social dynamics: on integration
with public transport solutions, on reducing demand for individual cars and on strict regulation.

Regarding the insurance market, interviewees agree on the need to redefine insurance models and
establish a clear regulatory framework. The consortium sees the change as an opportunity to improve
risk management and introduce new insurance solutions through the use of data and technology.
Responsibility tends to shift towards vehicle manufacturers, especially in fully autonomous driving
scenarios. Sociologists, on the other hand, approach the issue with more caution, raising questions of
social fairness, transparency and user de-responsibilization. Regulation and privacy protection emerge
as critical factors to avoid negative effects on society. Both groups of interviewees agree on the need
to redefine insurance models and establish a clear regulatory framework but differ in assessing the
social and economic consequences resulting from these changes.

On the topic of the public sector, the consortium focuses on the practical aspects and investments
needed to make infrastructure suitable for autonomous vehicles. The modellers see public-private
cooperation as the key to success. The sociologists, on the other hand, emphasize the need for a
holistic vision, which takes into account the social and environmental consequences of public
investments. They place particular emphasis on social justice. and transparency of decisions. Both
groups of interviewees agree on the need for clear governance and targeted investments, but differ in
their priorities and approach to engaging society and private companies.

Finally, the consortium tends to focus on the functional and technical aspects of Big Data collection,
highlighting the potential for improving security and efficiency. Data can be used to identify
responsibilities in case of incidents, acting as a “black box” and monitoring illegal behaviours in an
automated way, as well as offering significant commercial potential. In contrast, sociologists raise
ethical, social and political issues, focusing on surveillance risks, data misuse and the need for an
adequate regulatory and cultural framework. Both perspectives converge on the need for data
protection and cybersecurity investments and agree on the need for clear rules to protect privacy and
ensure security, but sociologists introduce a further reflection on the social and democratic
consequences of the massive collection of Big Data.
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1 Background

Sensitivity auditing, also inspired by the sociology of science, specifically deals with the quality of
mathematical or statistical models, for example artificial intelligence models, and is based on seven
rules (Saltelli et al., 2013; Saltelli e Funtowicz, 2014): (i) check against the rhetorical use of the model;
(ii) adopt an ‘assumption hunting’ attitude; (iii) detect artificial deflation or inflation of uncertainty; (iv)
find sensitive assumptions before they find you; (v) allow interested parties to make sense of, and
possibly replicate, your results; (vi) check the framing against alternative worldviews; and (vii) perform
a thorough sensitivity analysis.

These points cover more or less the same ground as the five sensitivity audit recommendations
contained in the recent manifesto 'Five ways to ensure that models serve society' published in Nature
and co-signed by a group of 22 scholars ranging from statistics to philosophy, from economics to the
sociology of quantification (Saltelli, Bammer et al., 2020): 1. Mind the assumptions: assess uncertainty
and sensitivity; 2. Mind the hubris: complexity can be the enemy of relevance; 3. Mind the framing:
match purpose and context; 4. Mind the consequences: quantification may backfire; 5. Mind the
unknowns: acknowledge ignorance.

Sensitivity auditing is an extremely versatile approach and recommended in several impact assessment
guidelines, including those of the Science Advice for Policy by European Academies (2019) and those
revised by the European Commission (2021). All parties to a dispute in the context of conflicting
scientific evidence could use sensitivity auditing to support a defensible and plausible model or to
demonstrate its irrelevance or bias (Saltelli et al., 2022). Recent reviews (Lo Piano et al., 2022, 2023).
Note that sensitivity auditing includes sensitivity analysis — the plain assessment of the relative
importance of input factor in contributing to the uncertainty in the output. as one of its steps.

In this task the Sensitivity Auditing (Saltelli et al., 2013; 2020; 2023) of the modeling of autonomous
vehicles (AV) is envisaged as a wider consideration of the effect of all types of uncertainty, including
structural assumptions embedded in the model and subjective decisions taken in the framing of the
problem that is critically monitored by the extended multi-stakeholder community that is responsible for
validating the model.

The use of iterative consultations among modelers during the sensitivity audit ensures that perceptions
and ‘techno-scientific imaginaries’ about AVs are thoroughly analysed and that possible blind spots
produced by accepted norms and beliefs are identified. The ultimate objective of sensitivity auditing is
to ensure the plausibility and credibility of developed models.

We zoom on an aspect of sensitivity auditing that suggests exploring the worldviews and sociotechnical
imaginaries of the actors involved in the modelling (role vi: “check the framing against alternative
worldviews” (Saltelli et al. 2013).

The main visions for autonomous driving, also called ‘techno-scientific scenarios’, are considered
concerning what modelers have told us they think will happen as a function of the evolution of the
technology.



2 Methods

The method used for multi-stakeholder consultation is interviews with the i4Driving consortium, to use
information acquired from modelers to improve the realism of AVs to various factors and reduce risks
and uncertainties incorporated in the model. Combined with this, interviews were conducted with
sociologists who are experts in autonomous driving in the relevant areas of security and public
investment.

We conducted a total of 21 “semi-structured interviews” with WP leaders and task leaders to test
qualitative heterogeneity within and among WP related to key concepts (at least two interviews for WP),
as well as 8 semi-structured interviews with experts of AVs in the relevant domains of sociology.

First, with the WP leaders and task leaders, the goal of the interviews is to build shared knowledge in
the epistemological network and to compare the views, perceptions, and norms within the i4Driving
consortium on autonomous driving. In this case, the consortium opinions are needed as a critical
safeguard in further ensuring the plausibility and credibility of developed models, which is the ultimate
goal of this research section.

Second, with the social experts on AVs, we discuss the possibilities of sociology to influence and guide
the future of AV-related developments in our societies. In this case, the opinions of sociologists are
integrative and comparative mainly because of the long-standing controversies in sociology regarding
factors influencing AVs penetration, social security, and public sector involvement.

At least 2 interviews per WP were submitted on “a reasonably chosen non-probability sample” 3, the
WP leaders interviewed then gave the hames of at least one task leader to be interviewed.

The subjects interviewed were expanded based on the results of the first interviews with the consortium
by choosing to interview privileged witnesses with a sociological approach based on their specific skills
on the theme of artificial intelligence and autonomous driving to detect complexity of consequences and
relationships in economic terms; environmental and social policy.

Table 1 - Classification interviews with the consortium.

Int. 1 Male Statistics (STAT) WP6
Int. 2 Male Traffic Flow Theory (TFT) WP4
Int. 3 Male Human Factors (HF) WP4
Int. 4 Male Human Factors (HF) WP1
Int. 5 Male Statistics (STAT) WP4
Int. 6 Female Human Factors (HF) WP1
Int. 7 Male Autonomous Vehicles (AV) WP6-WP7
Int. 8 Male Traffic Flow Theory (TFT) WP3
Int. 9 Male Traffic Flow Theory (TFT) WP3
Int. 10 Male Traffic Flow Theory (TFT) WP4
Int. 11 Female Traffic Flow Theory (TFT) WP4
Int. 12 Female Human Factors (HF) WP3
Int. 13 Female Traffic Flow Theory (TFT) WP8-WP7
Int. 14 Female Traffic Flow Theory (TFT) WP2

4 The “semi-structured interview” is not directive and standardized.

5 “Reasoned choice sample”: not probabilistic, based on the identification of criteria for the selection of the sample by the
researcher. For the sample of this study, we built an empirical reference group proportional to the universe, in relation to:
Qualifications; WP of membership; Fields of expertise (Traffic Flow Theory (TFT), Human Factors (HF), Road Safety (SAF),
Mathematics (MAT), Statistics (STAT), Artificial Intelligence (Al), Computer Science (CS), Autonomous Vehicles (AV), Vehicle
Dynamics (VD), Driving Simulation (DS), Cognitive Psychology (C-PSY), Social Sciences and Humanities (SSH).



Int. 15 Female Traffic Flow Theory (TFT) WP5

Int. 16 Male Traffic Flow Theory (TFT) WP2
Int. 17 Male Social Sciences and Humanities (SSH) WP8
Int. 18 Female Computer Science (CS) WP2
Int. 19 Female Human Factors (HF) WP5
Int. 20 Female Statistics (STAT) WP5
Int. 21 Male Artificial Intelligence (Al) WP8

Classifications interviews consortium:WP of membership - Cases by Attribute Value

WP8 (9,5%) WP1 (9,5%) -WP‘,I

Wwr2
Bwes
Wwrs
Bwrs

WP2 (14.3%) Wwrs
WP7

wP8

WP7 (9,5%)

WP6 (4,8%) .

WP5 (14,3%) WP3 (14,3%)

WP4 (23,8%)

Figure 1. Classification interviews consortium: WP pf membership — Cases by Attribute Value.



Classifications interviews consortium:Fields of expertise - Cases by Attribute Value

Social Sciences and (4,8%) .Traﬂic Flow Theory

Autonomous Vehicles (4,8%)
-Human Factors (HF)

[ Road Safety (SAF)
[ Mathematics (MAT)
[ statistics (STAT)
B Artificial Intellige

Computer Science (CS (4,8%)

Computer Science (CS

Autonomous Vehicles

Artificial Intellige (4,8%)
Traffic Flow Theory (42,9%) | Vehicle Dynamics (VD
Driving Simulation (
Cognitive Psychology
.Social Sciences and
Statistics (STAT) (14,3%)

Human Factors (HF) (23,8%)

Figure 2. Classification interviews consortium: Fields of expertise — Cases by Attribute Value.

The questions of the “semi-structured interview grid” are different for each target (consortium and
sociologists), based on the specific knowhow and by methodological choice but they are calibrated on
i4driving (see below. Tab. 1):

- sociologists are not asked for their social and employment data as these data can only be useful in
proposing a thematic analysis related to the consortium and comparative in relation to: Qualifications;
WP of membership; Fields of expertise (Traffic Flow Theory (TFT), Human Factors (HF), Road Safety
(SAF), Mathematics (MAT), Statistics (STAT), Artificial Intelligence (Al), Computer Science (CS),
Autonomous Vehicles (AV), Vehicle Dynamics (VD), Driving Simulation (DS), Cognitive Psychology (C-
PSY), Social Sciences and Humanities (SSH);

- sociologists are asked for expertise and not the consortium: 1) How does Al spread in society?

- furthermore, sociologists are not asked questions regarding the possible interactions between
autonomous vehicles and vulnerable road users; risky behavior in a mixed traffic system and in the
case of stillincomplete automation and the issue of road safety in the strict sense: more technical issues
addressed by competence only by the consortium.

The other questions of the interview grids (for consortium and sociologists) overlap for the thematic
area of reference: the questions regarding the Advantages of AVs for citizens and companies, the
guestions concerning how Al and AVs spread in society, the actual transition to autonomous driving,
the changes in lifestyle related to the new technology, changes of public transport, changes in energy
consumption, changes in traffic flow, changes in the insurance market, public transport, the role of the
public sector, the management of big data.



Table 2 - Grids of interview.

Grid of interview for the consortium and its epistemic network

SOCIO-PERSONAL DATA AND WORKING POSITION

Gender:

Qualifications:

WP of membership:

Fields of expertise:

Eg. Traffic Flow Theory (TFT), Human Factors (HF), Road Safety (SAF), Mathematics (MAT), Statistics
(STAT), Artificial Intelligence (Al), Computer Science (CS), Autonomous Vehicles (AV), Vehicle
Dynamics (VD), Driving Simulation (DS), Cognitive Psychology (C-PSY), Social Sciences and
Humanities (SSH).

PART I: FORECAST

1) What are the main advantages of an artificial intelligence that replaces the human driving?

- For the citizens

- For companies

2) What behavior can a human inside a self-driving vehicle lead to a risk for his/her cars and others?

3) Are we imagining a transition to a new system of mobility or will the present system be preserved?

4) Will the energy demand of the transport sector increase or decrease with this new technology?

5) Is a change in lifestyle necessary with the new technology?

6) Will the new technology increase or decrease traffic congestion?

7) How will the insurance market change?

8) How can self-driving cars change public transport models?

9) How will AVs interact with manual-driven vehicles and vice versa, in "mixed traffic" situations?

10) How will AVs interact with pedestrians & cyclists and vice versa, in "mixed traffic" situations?



PART II: TOOLS

11) What communication tools can be developed to ease communication between humans and artificial
intelligence in mixed traffic conditions?

12) What kind of rules should be proposed to the companies developing autonomous driving to ensure
safety?

PART lll: STRATEGIES

13) In the likely event that this technology will require investments in public infrastructure, is society
willing to support them? Should companies contribute to the costs?

14) How will liabilities arising from accidents be shared between civil society and car makers?

Is it so? Are there perhaps other liabilities?

15) What kind of measure or scenario would ensure the societal desirability and eventual wide
penetration of autonomous driving?

16) How will the cost be shared between the market and society?

17) A huge amount of big data will be collected about human drivers. How shall this data be used by
police, advertisers, and hackers?




Grid of interview for sociologists (in italian)

1) Come si diffonde I'lA nella societa?6

2) Quali sono i principali vantaggi dei veicoli a guida autonoma?
- Per i cittadini

- Per le imprese

3) A che cosa serve I'eventuale ampia diffusione della guida autonoma?

4) Stiamo immaginando una transizione verso un nuovo sistema di mobilita o il sistema attuale sara
mantenuto?

5) E necessario un cambiamento di stile di vita con la nuova tecnologia?

6) La domanda di energia del settore dei trasporti aumentera o diminuira con questa nuova tecnologia?

7) La nuova tecnologia aumentera o diminuira la congestione del traffico?

8) Cambiera il mercato delle assicurazioni?

9) In che modo le auto a guida autonoma possono cambiare il trasporto pubblico?

10) Quali strumenti di comunicazione possono essere sviluppati per facilitare la comunicazione tra gli
esseri umani e l'intelligenza artificiale?

11) Nel caso probabile che questa tecnologia richieda investimenti in infrastrutture pubbliche, lo stato
e disposto a sostenerle?”

12) E giusto che la responsabilita civile rimanga sempre a carico dell’utente della macchina?

13) Un'enorme quantitad di big data sara raccolta sulle macchine a guida autonoma. Come saranno
utilizzati da polizia, pubblicitari e hacker?

6 Stimulus question: What are the factors that favor or hinder access and use? What are the barriers and opportunities that
are created for the different social actors?

7 Stimulus question: Should companies contribute to the costs?



Grid of interview for sociologists (in english)

1) How does Al spread in society?®

2) What are the main advantages of an artificial intelligence that replaces the man driving?

- For the citizens

- For companies

3) What is the point of widespread use of autonomous driving?

4) Are we imagining a transition to a new system of mobility or will the present system be preserved?

5) Is a change in lifestyle necessary with the new technology?

6) Will the energy demand of the transport sector increase or decrease with this new technology?

7) Will the new technology increase or decrease traffic congestion?

8) How will the insurance market change?

9) How can self-driving cars change public transport models?

10) What communication tools can be developed to facilitate communication between humans and
artificial intelligence?

11) In the likely event this technology will require investments in public infrastructure, is society willing
to support them?°

12) Is it correct that the liability of the user of the machine should always be borne by him?

13) A huge amount of big data will be collected about human drivers. How shall this data be used by
police, advertisers, and hackers?

In the first phase of the research development, experimental interviews were submitted to the
consortium to test the validity of the interview grid with positive results. Therefore, these interviews were
then taken into account in the analysis.

8 Stimulus question: What are the factors that facilitate or hinder access and use? What are the barriers and opportunities
that are created for different social actors?

9 Stimulation question: Should companies contribute to the costs?



The interview grids were sent to the interviewees via email in advance to increase adherence to the
answers.

The interviews lasted approximately 1 hour each.

The interviews were processed using the NVivol4 word processing software, which is a flexible tool
consisting of a set of linguistic and statistical tools for the analysis of the collected data that can be used
in multiple research practices including content analysis’® and the sentiment analysis?!!.

Content analysis has been developed on the main subject areas and isotopes!? (constant in variations),
including social factors that enable AV penetration and its benefits; the interaction between AVs, and
vulnerable road users; the wider and longer-term social, economic, and environmental impacts of AVs
(public transport, changes in energy consumption, traffic flow, insurance market, role of the public
sector). Sentiment analysis tools are used for some themes to register the perceptions of modelers.

10 Content analysis: is the analysis of content, a method that allows us to study communicative phenomena, breaking down
messages into simpler ones, and carrying out a classification into category systems.

11 Sentiment analysis: computational analysis of sentiments and opinions.

12 From the perspective of Grouded Theory it is important to consider also the categories that emerge directly from the data
that were not foreseen by the a priori, codifying (bottom-up) questions.



3 Results

This section reports the results of the analyses carried out using the NVivol4 text processing software,
which is a flexible tool consisting of a set of linguistic and statistical tools for the analysis of collected
data that can be used in multiple research practices including content analysis and sentiment analysis.

In particular, the NVivo tools have allowed us to carry out two main types of analyses:
a) analysis of the main associations between hierarchical themes (codes and child-codes);
b) comparative analysis of the corpus of the text by types of interviewees.

Specifically, in this study, word association techniques were applied to elaborate enlargements on some
key concepts to investigate the perceptions that emerged from the interviews on AVs. The software
NVivol4, by performing a statistical analysis of the use of language, allowed us to describe some key
concepts, thus attempting to capture the different “semantic fields” contained in the 21 interviews with
the consortium (the corpus of the analysis). It is specified that the coding of hierarchical themes and
sub-themes (codes and child-codes) that emerge from the interviews is done through NVivo, rather
than manually, but it remains an intellectual work of identification of the sociologist. NVivo allows an
intuitive and user-friendly visualization of the codings of hierarchical themes that facilitates the writing
of the results, for example through project maps (key concept maps).

In total, 15 main hierarchical themes (or codes) emerged from the analysis: Advantages of AVs, for
citizens, and companies; Penetration; Al spread in society; Transition; Changes in Lifestyle; AVs
interaction; Vulnerable road users; Risk behaviors; Road safety; Public transport; Energy consumption;
Traffic flow; Insurance market; Public sector; Big data.

The in-depth analysis of the 8 interviews with sociologists allowed us to gradually draw a further
framework on the “techno-scientific imaginaries” of AVs.

Based on Grounded Theory, which required us to continuously integrate the collection and analysis of
data capable of producing a theory during the research process, we connected the data collection itself,
the analysis, and then the theory.

3.1 “AVs advantages, for citizens and for companies”: comparative
analysis

The comparative analysis of the interviews between consortium and sociologists on the topic of the
advantages of autonomous driving is divided into two levels: the benefits for citizens and those for
companies, considering technical, economic and social perspectives.

The comparative content analysis specifically concerns question 1 of the consortium and questions 2
and 3 of sociologists:

Question 1, consortium): What are the main advantages of an artificial intelligence that replaces the
human driving?

- For the citizens
- For companies
Question 2, sociologists): What are the main advantages of self-driving vehicles?
- For the citizens
- For businesses

Question 3, sociologists): What is the purpose of the possible widespread diffusion of autonomous
driving?
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3.1.1. Benefits for citizens

Regarding the benefits for citizens resulting from the implementation of self-driving cars, the analysis
reports that the interviewees mainly focus on three themes: road safety, comfort and inclusiveness, and
urban sustainability.

Road safety

On the topic of “road safety”, the consortium strongly argues that self-driving cars reduce human errors,
accidents and therefore road mortality. Sociologists also recognize the potential of autonomous driving
but underline the need for adequate infrastructure and management of unexpected situations.

Specifically, the consortium addresses the topic of road safety as the main aspect and unanimously
recognized as the most significant benefit. The consortium emphasizes the potential to reduce
accidents caused by human errors, thanks to faster and more accurate reactions by autonomous
systems. AVs are seen as a tool to reduce human errors, accidents and road fatalities. This reduction
in accidents is presented as both an immediate and long-term gain.

Sociologists also recognize the potential of technology to improve road safety, but emphasize that its
success depends on adequate infrastructure and the ability to deal with unexpected situations, such as
pedestrians or sudden obstacles (mixed traffic).

Comfort and inclusiveness

On the topic of “comfort and inclusiveness”, modelers underline that the advantage of autonomous
driving consists in gaining free time during travel and in the possibility of access to mobility for
disadvantaged categories. Sociologists, while appreciating its advantages, underline possible critical
issues such as the loss of individual responsibility and the need for trust.

Specifically, comfort and leisure are highlighted by the consortium as an added value for citizens who
can devote themselves to other activities while traveling, improving their quality of life. Autonomous
driving allows for optimizing travel times, offering opportunities for relaxation or productivity during the
journey. It also reduces the mental load and stress associated with driving. Furthermore, autonomous
cars improve access to mobility for vulnerable categories, such as the elderly, people with disabilities,
the elderly and other disadvantaged categories (such as those without a driving license), creating
opportunities for independence and social inclusion.

The emphasis is placed by sociologists on how autonomous driving could influence social behaviors
and the perception of mobility as a service. Sociologists explore the possibility that autonomous driving
influences daily habits, introducing benefits but also critical issues, such as the risk of loss of individual
responsibility. Sociologists emphasize trust as a determining factor for the diffusion of this new
technology to be strengthened through educational campaigns and technological transparency.

Urban Sustainability

On the topic of “urban sustainability” the consortium argues that self-driving cars help reduce parking
and traffic, freeing up space for green infrastructure and sociologists insist on the importance of smart
cities and infrastructural integration.

Specifically in terms of urban sustainability, interviews with the consortium highlight how autonomous
driving can reduce the need for parking and traffic, thanks to shared vehicle fleets that could be
managed more efficiently, freeing up urban spaces for parks and cycle paths.

Sociologists, on the other hand, advance infrastructural criticisms, believing that the integration of
autonomous driving requires significant development of road infrastructure, with significant costs and
time. The inadequacy of infrastructure, especially in complex urban contexts, is a highlighted theme,
with emphasis on the need for smart cities and integrated technologies.
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3.1.2. Benefits for companies

Regarding the benefits for companies resulting from the implementation of self-driving cars, the analysis
reports that the interviewees mainly focus on three themes: cost reduction, new business opportunities,
social impact.

Cost reduction

On the topic of “cost reduction”, the consortium considers that automation, by eliminating the need for
drivers, optimises costs and logistics. Sociologists, on the other hand, agree on the economic benefits,
but warn of the risk of unemployment in the transport sector.

Specifically, the consortium highlights the reduction of operating costs for companies as automation
eliminates the need for human drivers, reducing personnel expenses and optimizing logistics
management costs and reducing downtime.

Sociologists also recognize the potential for reducing costs and increasing efficiency, but are more
critical of the risks of job losses for transportation workers and others.

New business opportunities

On the topic of “new business opportunities” the consortium promotes innovative mobility models such
as shared fleets and on-demand services while sociologists highlight that not all companies could
benefit without adequate regulations.

Specifically, the consortium sees new business opportunities in self-driving cars. The advent of services
such as autonomous and shared fleets or on-demand mobility (mobility on demand and subscription-
based services) is seen as an opportunity to transform the automotive and transportation market.

For sociologists, the spread of autonomous driving establishes a differentiation of benefits. While
technology companies would benefit significantly, but only in a well-defined regulatory and
infrastructural context, others could face difficulties in the short term, especially in the absence of
adequate regulatory support. Some sociologists emphasize the importance of adapting technologies to
local needs.

Social impact

On the topic of the “social impact” of the spread of self-driving cars, the consortium, in short, sees a
positive impact on efficiency, while sociologists underline the social and economic implications, with
profits concentrated in technology companies.

The consortium agrees on operational optimization: the ability of self-driving cars to improve logistics
planning and optimize transportation routes, reducing downtime and increasing profits, is emphasized.

As sociologists take more into account the social impact of autonomous driving. Automation is seen as
a potential cause of job losses, raising questions about the fairness and distribution of economic
benefits. A disparity is highlighted between companies that produce autonomous technology and those
that use it, with significant gains only for the former.

3.1.3. Technological perspectives

From the technological perspectives front, the consortium exhibits a marked “technological optimism”
the vision of autonomous driving as the key to smart cities. While sociologists are more cautious about
the global implementation and ethical analysis on the decision-making role of artificial intelligence in
general.

The consortium’s interviews reveal an overall optimistic perception on the spread of self-driving cars
which is configured because:

most of the interviewees show confidence in the ability of technology to address and solve security and
efficiency challenges;
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autonomous driving is considered a key element for the development of smart cities, thanks to the ability
to integrate with intelligent infrastructures and traffic management systems;

The consortium recognizes that success depends on widespread adoption of the technology and
continuous improvement of its capabilities.

Sociologists are cautious about the global spread by insisting on the importance of large-scale trials
and solid infrastructure before a global implementation; analyzing the moral complexity of delegating
critical decisions to Al systems; and highlighting the current limitations of autonomous driving systems,
such as the inability to handle unpredictable events or unsuitable infrastructure.

3.1.4. Convergences and divergences

Both groups of interviewees agree on the safety and cost benefits as the primary advantages, but the
consortium is more optimistic about the general positive impact of autonomous driving, while
sociologists call for more caution, citing social and infrastructural complexities.

The consortium emphasizes the future of shared and sustainable mobility, in terms of sustainability and
innovation, while sociologists focus more on social and cultural risks, such as trust, uneven access and
the potential negative impact on jobs.

From the perspective of emphasis on innovation, the consortium promotes a vision projected towards
a technological future, with a strong optimism on the role of autonomous driving as a catalyst for change.
Sociologists, on the other hand, place greater attention on the risks associated with mass adoption,
such as the socioeconomic impact and loss of human control.

Going deeper, the benefits approach highlights that the consortium considers the benefits of
autonomous driving as a natural and linear consequence of technological development; on a continuum,
sociologists contextualize these benefits, linking them to the need for regulations, adequate
infrastructure and social acceptance.

3.1.5. Perspectives in comparison

Table 3 - Compatrison of key themes on “Advantage of AVs”

Themes Consortium perspective

AVs significantly reduce
accidents by eliminating human
errors like distraction & fatigue.

Sociologists perspective

Safety and risk reduction AVs may improve safety, but
concerns exist about over-

reliance on technology &

vigilance.
Time optimization and | Citizens can use travel time | Time-saving potential exists,
productivity gains efficiently; businesses optimize | but concerns about
logistics & fleet management. psychological & social impacts
remain.
Economic & Business | Companies reduce costs by | Job losses for drivers, new

urban redesign favoring green
spaces.

benefits eliminating drivers, improving | service industries may emerge,
efficiency & lowering expenses. | risks of monopolization.

Urban & Environmental | AVs reduce congestion, | Challenges in equitable access,

Impact improve parking, and enable | over-automation risks, and

maintaining human oversight.

Impact on public mobility

AV fleets enhance public
transport accessibility, shared
mobility, and transit efficiency.

AVs may reduce demand for
traditional  transit, possibly
exacerbating urban sprawl.
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Social & Cultural | Reduced car  ownership, | Cultural adaptation may be
transformations increased ride-sharing, | slow, with concerns about trust,
integration into smart cities. autonomy & human control.
Conclusions

The analysis shows a complementary duality between the perspectives: the consortium adopts a
narrative oriented towards progress and the valorization of the economic and social opportunities of
autonomous driving and the sociologists drawing attention to the cultural, social and regulatory
complexities.

While the consortium sees autonomous driving as a solution to optimize lifestyle, sociologists invite us
to reflect on the risks of social exclusion and the need for careful and inclusive planning. Both
perspectives agree, however, that lifestyle changes will be inevitable with the advent of this technology.

3.2 “Al spread in society” and “Penetration”: node analysis

While in all the other paragraphs the hierarchical nodes are analyzed through a comparative analysis
(of the consortium and sociologists’ perspectives), the content analysis of the two nodes “Al Spread in
society” for sociologists and “Penetration” from the perspective of the consortium and the comparative
analysis of the two nodes by target is then presented. This is because different questions were asked
to the interviewees: sociologists were asked “1) How does Al spread in society?” instead the consortium
was asked “15) What kind of measure or scenario would ensure the societal desirability and possible
wide penetration of autonomous driving?”. Despite the different questions, sufficient terms of
comparison were found to be able to carry out a comparative analysis of the nodes that thematically
overlap on a continuum.

3.2.1. Al Spread in society: content analysis

This content analysis refers to the answers of 8 sociologists interviewed to the question 1 “How is
artificial intelligence spreading in society?”. The interviews highlight different aspects of the diffusion of
artificial intelligence (Al) in contemporary society, highlighting the factors that favor its adoption, the
critical issues and future prospects.

Diffusion dynamics and social acceptance

The spread of Al is described as a complex phenomenon, influenced by multiple factors. Al is part of
the trend of technological innovations that, historically, initially arouse distrust and resistance due to
“fear of the new”. However, in recent months there has been an accelerated expansion of the discourse
on Al, which finds its way not only into technological fields, but also into everyday life, the media and
even advertising.

A prime example of this accessibility are tools like ChatGPT, which make Al usable even by people with
limited technical skills. However, sociologists stress the need for a critical approach, since Al, like any
technology, can produce errors or misleading responses.

Sociologists extend the discussion by highlighting the revolutionary nature of Al, capable of transforming
social, political and economic relations. They warn against the uncritical use of Al, asking to understand
not only how it works technically, but also the human and cultural choices that guide its development.

Factors that influence the spread
Interviews show that the spread of Al is influenced by several factors:

- technological and cultural accessibility: sociologists highlight that Al is already pervasive in everyday
life thanks to tools such as smartphones, voice assistants and facial recognition systems. However,
they highlight the technological and cultural gap (digital divide, understood as a distance between
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literate and not literate users of information technologies) between rich and poor countries, where
access to advanced technologies is limited. Furthermore, the ability to understand Al varies greatly
between cultures, as demonstrated by the comparison between the Italian and South Korean education
systems (as noted in the OECD-PISA score results), where techno-sciences play a central role;

- economic factors: Al is spreading mainly through companies, which recognize its economic potential.
The transition from the corporate sector to the individual consumer is a gradual but inevitable process
driven by market logic;

- social adaptability: they highlight that the adoption of Al is enabled by the adaptability of contemporary
societies, which are changing infrastructures and habits to integrate these technologies. This process
of “e-friendly society” is evident in sectors such as automotive, where the introduction of autonomous
vehicles requires large-scale structural interventions.

Opportunities and risks
Interviews with sociologists highlight opportunities and risks related to artificial intelligence:

- efficiency and innovation: they emphasize that Al is spreading because of its efficiency, which saves
time and energy and offers technically advanced solutions. However, this process often happens
invisibly to users, who may not realize the impact of Al on their lives;

- risk of dependency and superficiality: they draw attention to the risks of excessive or uncritical use of
Al. Complete reliance on automated systems can lead to significant errors, as demonstrated by the
cases of accidents involving autonomous vehicles. Furthermore, Al is not always able to correct its own
errors autonomously, which raises doubts about its reliability;

- social and ethical consequences: they reflect on the ethical and social implications of Al, which could
accentuate pre-existing inequalities or create new forms of coercive power. Sociologists call for
considering Al not only as a technology, but as a tool that reflects and amplifies the dynamics of
economic and political power.

Future prospects

Opinions on the future of Al vary. While some sociologists see Al as an inevitable part of modern society,
others question its longevity, describing it as a technological “fad” that may lose relevance over time.

However, everyone agrees on the importance of educating people to use Al consciously, promoting a
greater understanding of its potential and its limits. The main challenge is to integrate technology without
losing sight of the role of human decisions and the ethical values that guide its development.

3.2.2. Penetration: content analysis

The 21 interviews with consortium, which addressed the following questions: 15) What kind of measures
or scenarios would ensure social desirability and, ultimately, widespread adoption of autonomous
driving? — reveal a wide range of perspectives on two key aspects of autonomous driving: the
regulations needed to ensure safety and the measures required to promote social desirability and
facilitate widespread adoption of the technology.

Rules to ensure safety

A key theme that emerged was the need to establish clear and harmonized safety standards at the
international level, as reflected in regulations such as the UNECE Automatic Lane Keeping System
(ALKS). However, many interviewees stressed that these standards need to be flexible and adaptable
to local contexts, given the considerable differences in traffic laws and operating conditions in different
countries. For example, what works in the United States may not be applicable in Europe or Asia. This
requires greater sensitivity on the part of companies to the cultural and regulatory peculiarities of
different markets.

Another critical aspect is transparency in data management. Some interviewees suggest that
companies should be required to share autonomous vehicle performance data with authorities and third
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parties. This approach would allow for independent oversight of vehicle safety and strengthen public
trust. However, this proposal faces issues of intellectual property and confidentiality.

Human intervention remains a central element. Many interviewees emphasize that, despite
technological advances, there will be situations where it will be necessary to maintain “significant human
control.” This means that a user or supervisor should have the ability to intervene in critical situations
to prevent accidents.

Another important aspect is the need for rigorous testing and reliable certification. The proposal to
establish a sort of “driving license” for autonomous vehicles, similar to that required for human drivers,
has been suggested as a possible solution to ensure that vehicles meet defined safety standards.
Finally, consistent vehicle design is seen as a key factor in helping users understand how to interact
with these vehicles, especially in scenarios involving pedestrians and other road users.

Measures to promote social desirability and adoption

Safety is the dominant factor influencing social acceptance of autonomous driving. Autonomous
vehicles must be shown to be significantly safer than those driven by humans, with a dramatic reduction
in the number of accidents. This is seen as a priority to gain public trust and ensure the success of the
technology.

In addition to safety, incentive policies play a crucial role. Interviewees suggest benefits similar to those
offered for electric vehicles, such as free parking, tax incentives, and privileged access to certain urban
areas. These measures could encourage people to adopt autonomous vehicles, accelerating their
widespread use.

The issue of affordability is equally important. Many interviewees believe that large-scale adoption will
only be possible if costs are kept low. Models such as leasing or car-sharing are seen as effective
strategies to make technology accessible to a wider audience.

An interesting idea is to offer pilot experiences to the public. For example, introducing autonomous
shuttles in areas not served by public transport could help people familiarize themselves with the
technology and overcome psychological barriers. These pilots could demonstrate the usefulness of
autonomous vehicles in practical settings, thus increasing public confidence.

Finally, social and ecological benefits are a powerful selling point. Reduction in traffic, emissions and
road accidents are often cited as a key outcome of adopting autonomous driving. Furthermore,
communication and advertising play a key role: positioning autonomous vehicles as symbols of
modernity and sustainability could attract a wider audience.

3.3 “Al spread in society” and “Penetration”: comparative analysis

The comparative content analysis between consortium and sociologists on how artificial intelligence
and in particular self-driving machines are penetrating into current societies concerns question 15 of
consortium and 1 question of sociologists:

Question 15 (consortium): What kind of measure or scenario would ensure the societal desirability and
eventual wide penetration of autonomous driving?

Question 1, sociologists: How does Al spread in society?

The interviewees (consortium and sociologists) analyze the topic of artificial intelligence (Al) from
different but complementary perspectives. The modelers focuses on a specific application, autonomous
driving, exploring the technical, regulatory and social implications necessary to foster its adoption and
ensure its safety. The sociologists, instead, adopt a broader vision, reflecting on the diffusion of Al in
different contexts of daily life and on its cultural, economic and ethical implications.
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3.3.1. Diffusion dynamics and social acceptance

Both targets emphasize that the diffusion of Al is a complex process, characterized by an initial cultural
resistance. In the case of autonomous driving, the distrust is mainly related to the perception of safety
and trust in autonomous vehicles. In the general context of Al, on the other hand, there is a broader
fear of the new, often fueled by a lack of understanding of the technology.

However, both emphasize how Al has become an integral part of everyday life. For the consortium, this
is reflected in the implementation of autonomous vehicles, which require specific infrastructure and
regulations to be integrated into society. Sociologists describe Al as pervasive, present in everyday
tools such as smartphones and voice assistants. In both cases, the ability to educate the public and
promote a conscious use of the technology is seen as crucial to overcome cultural barriers and foster
acceptance.

3.3.2. Opportunities and benefits

The benefits of Al are highlighted from all interviewees, albeit with different nuances. For autonomous
driving, they talk about safer, more sustainable and efficient mobility, with potential benefits in terms of
reduced traffic, emissions and road accidents. In the general context, Al is seen as a tool that increases
efficiency in many areas of life, from daily organization to production activities, favoring innovative
solutions.

Furthermore, the interviewees emphasize the importance of considering social and ecological benefits.
Autonomous driving, for example, can help improve the quality of life in cities, while Al in general offers
opportunities for progress in the fields of health, education, and politics.

3.3.3. Challenges and risks

The challenges related to the spread of Al are a central theme for both targets interviewed. In the case
of autonomous driving, the focus is on safety, with discussions on standards, regulations and control
systems to ensure the prevention of accidents. In the more general context, however, the focus is on
the risks related to an uncritical use of Al, such as dependency on technology, system errors and the
accentuation of social inequalities.

One common point is the recognition of the digital divide, or inequalities in access to advanced
technologies. In the case of autonomous driving, it is about access to the necessary infrastructure, while
in the implementation of Al, it is about cultural and economic differences that limit access to advanced
technological tools.

3.3.4. Future prospects

Both interviewees agree that the success of Al depends not only on technological development, but
also on the adoption of appropriate regulations and the cultural evolution of societies. In the case of
autonomous driving, this translates into the need for specific regulations to ensure safety and promote
trust in the system. For Al in general, we are talking about a broader change, involving infrastructure,
values, and social habits.

An interesting point emerges from sociologists, where the longevity of Al is questioned as a central
theme, describing it as a possible “technological fad”. This aspect is not mentioned by modelers, where
the diffusion of autonomous driving is seen as inevitable, albeit gradual.
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3.3.5. Perspectives in comparison

Table 4 - Comparison of key themes on “Spread and Penetration of Autonomous Vehicles in society

7

Themes

Consortium perspective

Sociologists perspective

Regulatory framework and
government role

Clear regulatory frameworks,
certification, and safety
standards are essential.

Ethical regulations, liability
distribution, and privacy
protection must be prioritized.

Market-Driven  vs.
Driven expansion

Policy-

A mix of market growth and
government incentives  (tax
breaks, subsidies) is the best
approach.

A market-driven  approach
could create inequalities,
favoring the wealthy and large
corporations.

Social acceptance and trust

Trust  will grow through
exposure to AV services,
particularly in controlled

environments.

Public skepticism is a major
barrier; trust depends on
education, transparency, and
safety.

Impact on public and private
transportation

AVs should be integrated into
shared mobility models rather
than individual car ownership.

AVs might reduce public
transport use, increase urban
sprawl, and consolidate tech
monopolies.

Economic and infrastructure | Infrastructure investments | High costs could limit access

considerations (smart roads, AV lanes) are | for lower-income groups;
necessary for large-scale | urban planning must remain
adoption. inclusive.

Long-term societal | AVs will reshape cities, | AVs may change human

transformations reducing parking needs and | interactions, creating

optimizing land use.

dependence on automation and

shifting cultural norms.

Conclusions

Modelers and sociologists offers complementary perspectives on artificial intelligence. The first ones
focuse on a specific, practical application, analyzing its concrete benefits and challenges. The seconds
takes a broader view, reflecting on the cultural and ethical impact of Al on society.

Both emphasize the importance of strong regulations, education, and awareness to ensure that Al is
used in a safe, inclusive, and sustainable way. Common challenges, such as cultural resistance and
the digital divide, highlight the need for an integrated approach that considers both the opportunities
and risks associated with this technological revolution.

3.4 “Transition”: comparative analysis

Comparative analysis of interviews between consortium and sociologists on the topic of the actual
transition towards autonomous driving specifically concerns question 3 of the consortium and question
4 of sociologists:

Question 3, consortium): Are we imagining a transition to a new system of mobility or will the present
system be preserved?

Question 4, sociologists): Are we imagining a transition to a new mobility system or will the current
system be maintained?
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3.4.1. General views of the transition

Consortium interviews reflect a strategic and technological vision. Modelers describe the transition to
autonomous mobility as an incremental innovation and transformation, driven by technological
innovation and changes in vehicle ownership. There is consensus on the need to move from a model
centered on the private car to one based on shared mobility and mobility services. Some participants
see this transition as a revolutionary change, but recognize that many features of the current system
(e.g., infrastructure) will be maintained for decades. Micro-mobility (autonomous driving in localized
areas) and robotized logistics are seen as areas where changes could occur more rapidly.

Sociologists adopt a historical and social approach, offering a more contextualized view, highlighting
that technological changes never occur in isolation, but are intertwined with history, culture and social
structure. They believe that the transition to a self-driving mobility system will be slow and uneven, with
a long coexistence between old and new systems. Some question the idea of a complete change and
agree more on a cultural adaptation, emphasizing the importance of considering the historical legacy
of mobility systems, suggesting that the change will not be sharp but rather a gradual integration
between old and new. There are those who raise doubts about the democratization of autonomous
driving, highlighting that economic and social accessibility will be a key challenge for the equity of the
system.

3.4.2. Technological and infrastructural aspects

Consortium interviewees emphasize technical and infrastructural challenges and compatibilities. The
lack of adequate infrastructure, such as smart sensors and advanced communication systems, is seen
as a significant obstacle. From a technological evolution perspective, autonomous driving at level 4 or
5 is seen as a long-term goal, with more immediate advances in partially autonomous technologies.
They emphasize the importance of gradually adapting existing urban infrastructure to enable a smooth
transition.

Sociologists consider infrastructure not only as a technical problem, but also as a social and cultural
issue. Modern cities, with large spaces and flexible urban fabrics, are considered more suitable for the
transition than historical cities, which have architectural and cultural constraints. Considering spatial
adaptability, they highlight the differences between modern cities, such as Los Angeles, and historical
cities, such as Rome, underlining that the cultural and urban context will significantly influence the pace
of adoption of autonomous driving. Sociologists note that the success of autonomous technologies will
also depend on the ability to harmonize them with local urban and cultural contexts. In the long-term
impact, sociologists consider autonomous driving mainly as a support to existing systems, with a
significant impact only in specific areas such as industrial transport.

3.4.3. Role of the market and stakeholders

The consortium highlights the predominance of economic interests by recognizing the dominant role of
the market and private interests in promoting autonomous driving. Car manufacturers, in particular,
have a dominant role, driving innovations with the aim of maintaining control over the market. However,
some highlight the need for closer public-private collaboration to overcome regulatory challenges and
ensure that the transition is inclusive. The transition is seen as a collaborative process involving
governments, businesses and civil society, but with a predominant influence of market logics.

Sociologists are more critical of the predominance of market logics and emphasize the need for greater
public involvement in governance and regulation, arguing that this approach could perpetuate
inequalities and limit access to the benefits of autonomous mobility. Some criticize the dependence on
market logics, proposing a regulatory approach that prioritizes public interests and sustainability. They
emphasize the fundamental role of public policies and regulation to ensure that the benefits of
autonomous driving are distributed equitably. They also highlight the importance of social movements,
which could push towards a more sustainable and inclusive mobility model. The growing ecological
sensitivity, especially among young people, could influence consumer choices and orient policies
towards a more inclusive mobility model.
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3.4.4. Ethical and social implications

The consortium interviewees mainly consider ethical aspects related to safety and public acceptance.
Public trust is seen as a crucial element for the adoption of autonomous driving, especially in mixed
traffic scenarios. Demonstration of safety, especially in mixed traffic scenarios, will be a decisive factor.
Moral dilemmas related to decision-making algorithms, such as the management of emergency
situations or accidents, are also recognized.

Sociologists delve into the ethical implications more broadly, addressing issues such as legal liability,
social justice and moral dilemmas. Questions are raised about who should be held responsible in the
event of accidents and how decisions made by algorithms could affect society. Sociologists also reflect
on the potential increase in social inequalities, with a clear division between those who will be able to
afford new technologies and those who will be excluded. Sociologists highlight that autonomous mobility
could amplify inequalities, creating a divide between those who can afford new technologies and those
who remain tied to traditional models.

3.4.5. Time perspectives

Consortium interviewees agree that the transition to a fully autonomous mobility system will be a long-
term process. They foresee a long phase of coexistence between manual, semi-autonomous and fully
autonomous vehicles. Some of them envision a coexistence between old and new systems at least until
2040, with gradual progress influenced by infrastructure and regulation. Micro-mobility and logistics
robots are seen as areas where change will occur most rapidly.

Sociologists also believe that change will be an incremental process but emphasize that the speed of
the transition will depend not only on technological advances but also on well-integrated social,
technological and cultural adaptation. Old and new systems are expected to coexist for a long time,
with the adoption of autonomous driving varying greatly across different geographical and social
contexts.

3.4.6. Perspectives in comparison

Table 5 - Comparison of key themes on “Transition” to an Autonomous Driving System

Themes

Consortium perspective

Sociologists perspective

Nature of the transition

A gradual shift from traditional
driving to autonomous vehicles,
emphasizing a mixed-traffic
phase.

A complex and nonlinear
transition, where manual and
autonomous vehicles will
coexist for decades.

Timeframe for full | Full adoption could take several | The transition may last over 50
implementation decades, as infrastructure and | years, as human-driven cars
societal adaptation progress | will persist due to affordability
incrementally. and personal preferences.
Role of public policy & | Government incentives and | Policies should ensure
regulation regulatory support are needed | equitable integration,

to manage coexistence with
human-driven vehicles.

avoiding monopolization by
private tech companies.

Challenges in adoption

Public skepticism,
technological limitations, and
high infrastructure costs are
key barriers.

Cultural resistance, economic
disparity, and ethical Al
dilemmas are major concerns.

Impact on urban mobility

AV  fleets  will improve
efficiency, but integration with
public transport remains
unclear.

Poor planning could lead to
urban sprawl, reducing public
transport reliance.
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Social and economic | Efficiency gains will be visible, | AVs may widen social
consequences but job displacement in | inequalities, as access
driving-related sectors needs | depends on economic status,
mitigation. impacting employment
structures.
Conclusions

The analysis highlights a general consensus on the gradual transition to a self-driving mobility system.
We are facing a transition that is already underway, unstoppable, and with no way back, although the
consortium thinks that as with all new technologies, we have moved forward but without losing the goals
already achieved, in essence, self-driving cars will soon penetrate as a common lifestyle but driven cars
will not disappear.

Specifically, 20 modelers (out of 21) think that we are already moving towards a new self-driving mobility
system that will become integral, only one of them thinks that it is a potential transition and, instead,
sociologists unanimously believe (8 out of 8) that it is a process already started, gradual and integral in
the long term.

Comparative analysis reveals that the consortium takes a predominantly technical and economic
approach, focusing on infrastructural obstacles, regulatory aspects and market efficiency. Sociologists,
on the other hand, offer a broader and more critical perspective, taking into account historical, social
and ethical implications.

Among the points of convergence are:

the gradual nature of the transition: both groups agree that the change will be slow and that the old and
new systems will coexist for a long time;

the need for collaboration: the importance of an integrated approach involving governments, businesses
and civil society is recognised.

Among the points of divergence are:

focus: the consortium emphasizes the technical and market aspects, while sociologists focus on the
social and cultural implications;

normative perspectives: sociologists place greater emphasis on the role of public policies than
consortium members, who see the market as the main driver of change.

The complementarity between the two perspectives suggests that the success of the transition will
depend not only on technological innovations, but also on the ability to respond to social, economic and
regulatory challenges. Integrated planning, taking into account long-term implications, will be essential
to ensure a fair and sustainable future.

3.5 “Changes in lifestyle”: comparative analysis

Comparative analysis of interviews between consortium and sociologists on the topic of changes in
lifestyle towards autonomous driving specifically concerns question 5 of the consortium and question 5
of sociologists:

Question 5, consortium): Is a change in lifestyle necessary with the new technology?
Question 5, sociologists): Is a change in lifestyle necessary with the new technology

The analysis of the contents of the interviews highlights a divergence of perspective between the
consortium and the sociologists with respect to the changes in lifestyle that could result from the
introduction of self-driving cars. The consortium tends to analyze the practical and systemic advantages
of new technologies, while sociologists offer critical reflection, highlighting deeper cultural, ethical and
social implications.
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3.5.1. Need for a lifestyle change

The consortium’s interviewees believe that a change in lifestyle is inevitable but above all positive.
Automation will allow for optimizing time during travel, allowing passengers to dedicate themselves to
work or leisure activities. Many emphasize that autonomous driving will transform the vehicle into a
multifunctional space, similar to a mobile office or living room.

Sociologists present a more critical and reflective view. Some highlight how changes in lifestyle are not
necessarily imposed, but will be a natural consequence of the adoption of these technologies. Others
emphasize the risk that the change will only benefit a part of society, accentuating existing inequalities.
In addition, they highlight the transformation of social relations and time management caused by the
introduction of autonomous driving.

3.5.2. Impact on daily mobility

From the consortium’s point of view, autonomous driving will bring a positive revolution in everyday
mobility. Shared and on-demand mobility services will be integrated with public transport, reducing the
need to own a private vehicle. This transition will be gradual and will have a significant impact especially
in urban and suburban areas.

Sociologists share the idea of a revolution in mobility, but highlight potential side effects. For example,
the use of autonomous cars could reduce the use of public transport and active mobility modes, such
as walking or cycling. There are fears of a further incentive to dependence on the car, with negative
effects on the environment and health.

3.5.3. New concept of time and habits

The consortium highlights the value of the time freed up by autonomous driving. People will be able to
dedicate the time spent on the road to productive or recreational activities, such as working, reading or
relaxing. This optimization is seen as a great social and economic benefit.

Sociologists offer a broader view, highlighting how autonomous driving will change our perception of
time and space. For example, we could see an increase in long-distance travel, with effects on urban
planning and the organization of cities. In addition, there are concerns that the technology could lead
to greater alienation and reduced interaction with the surrounding environment.

3.5.4. Cultural and social implications

Modelers believe that autonomous driving will lead to a gradual and positive change in the culture of
mobility. The technology will be widely accepted due to its practical benefits and greater perceived
safety.

Sociologists offer a more critical analysis, highlighting how autonomous driving could significantly alter
social relations and cultural dynamics. The introduction of algorithms and autonomous technologies
risks reducing human control and accentuating economic and social inequalities. A potential change in
mentality is also highlighted, with greater trust placed in technology compared to human capabilities.

3.5.5. Impact on lifestyle in urban and suburban areas

For the consortium, the introduction of autonomous cars will encourage a redesign of cities, with less
traffic, more green spaces and a more efficient use of urban infrastructure. The effect will be particularly
visible in suburban areas, where autonomous driving could encourage longer journeys.

Sociologists express doubts about the ability of autonomous driving to improve cities without adequate
urban planning. They emphasize the importance of addressing the environmental and social challenges
associated with this transition, avoiding increased congestion and car dependence.
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3.5.6. Perspectives in comparison

Table 6 - Comparison of key themes on “Changes in lifestyle”

Themes

Consortium perspective

Sociologists perspective

Necessity of lifestyle change

A shift in lifestyle is inevitable,
as AVs redefine mobility and
transportation habits.

Changes will happen gradually
and optionally, depending on
societal adaptation.

Time allocation and daily
Activities

Travel time can be used more
efficiently for work, relaxation,
or social interaction, improving
productivity.

AVs provide flexibility, but over-
reliance on technology may
reduce social engagement.

Impact on mobility habits

AVs will encourage shared
mobility models, reducing
personal car ownership.

AVs may lead to reduced
public transport use and
increased commuting
distances.

Urban and infrastructure

adaptation

Cities need smart
better  connectivity,
dedicated AV zones
efficient integration.

roads,
and
for

Urban planning must avoid
urban sprawl, ensuring
pedestrian-friendly policies.

Social and cultural shifts

Social interactions will change
as people interact more with AV
systems.

Cultural adaptation will be
slow, with resistance from
traditional drivers.

Equity and accessibility | The transition may be uneven, | Economic inequality could
concerns favoring wealthier individuals | limit AV access, reinforcing

first. mobility disparities.
Conclusions

The comparative analysis highlights a different perspective between the consortium and sociologists
regarding the changes in lifestyle resulting from the introduction of self-driving cars.

The consortium focuses on the practical aspects and opportunities offered by technology, highlighting
how automation can optimize travel time, promote more efficient mobility and transform the vehicle into
a multifunctional space. Their vision is predominantly positive, considering the change in lifestyle as a
natural and beneficial evolution.

Sociologists, on the other hand, take a more critical and reflexive approach. While acknowledging the
transformative potential of autonomous driving, they highlight the possible social, cultural and economic
implications. Among the main concerns are the risk of accentuating social inequalities, the possible
reduction in the use of public transport and the impact on social interaction and the perception of time
and space.

Both perspectives agree that a change in lifestyle will be inevitable. However, while the consortium sees
it as a positive and linear process, sociologists call for deeper reflection, stressing the need for careful
and inclusive implementation of technology, so that the benefits are fairly distributed and do not
exacerbate existing inequalities.

3.6 “AVs interaction” (consortium)

Content analysis of consortium interviews on the topic of Avs interaction concerns question 9:

Question 9, consortium): How will AVs interact with manual-driven vehicles and vice versa, in “mixed
traffic” situations?
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From the content analysis, several key themes emerge regarding the interaction between autonomous
vehicles (AVs) and vulnerable road users (VRUS), such as pedestrians and cyclists, in mixed traffic
contexts from the modelers’ perspective.

3.6.1. Safety and conservative behavior

The interviews reflect on the caution in movements in the sense that self-driving cars are designed to
prioritize safety, with defensive strategies and conservative reactions in unpredictable situations (e.g.
sudden pedestrian crossings). However, with regard to the detection of vulnerable road users technical
difficulties persist in comprehensively detecting pedestrians and cyclists, especially in complex
situations (blind spots, occlusions). On the other hand, on the topic of the impact of human behavior, it
emerges that pedestrians and cyclists could exploit the predictability of self-driving cars by adopting
bold behaviors knowing that the vehicle will stop if there is a risk. Based on this, modelers see human
behavior prediction algorithms and advances in artificial intelligence as key tools to improve safety and
accident prevention. However, they encounter technical difficulties since current detection technologies
are not foolproof, especially in the presence of blind spots or occlusions. This represents a safety risk,
requiring further developments in sensors and algorithms.

3.6.2. Social interaction and communication

On this topic, the interviewees unanimously support that AVs must compensate for the lack of visual
contact between the driver and pedestrians/cyclists with clear signals that communicate intentions (e.g.
giving way). The modelers suggest the use of external signals or displays to communicate intentions
such as giving way. The modelers also highlight the lack of empathy, i.e. the absence of “human”
understanding in AVs can generate confusion or distrust on the part of vulnerable users. A proposed
solution is digital connectivity, i.e. the integration of connected systems between AVs and mobile
devices of pedestrians and cyclists could improve communication and prevent risky behavior.

3.6.3. Human behaviors towards AVs

In this regard, the interviewees highlighted that the predictability of AVs can be both an advantage and
a problem, it can also create mistrust and confusion. Users may hesitate to cross in front of AVs because
they are not sure of their reactions. It has been observed that some pedestrians and cyclists could
exploit the predictability, adopting bold behaviors, knowing that AVs will stop in case of risk.

3.6.4. Technological challenges and adaptability

Among the technological and adaptability challenges for the penetration and diffusion of self-driving
cars for modelers are the evolution of algorithms to predict human behavior are still under development.
Currently, the ability of AVs to understand complex behaviors of pedestrians and cyclists such as
sudden changes of direction or emotional reactions, remains limited, especially in crowded or urban
contexts. And also advanced sensing is necessary to improve perception and detection systems to
reduce risks, especially in complex urban scenarios.

3.6.5. Regulatory and infrastructure implications

For the modeling consortium, standards and regulations must necessarily support the safe integration
of AVs in urban contexts, defining clear roles and responsibilities for all road users. In addition, the
creation of dedicated lanes and other infrastructural modifications could improve safety in mixed traffic
environments.
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3.6.6. Suggestions for improvement
For modelers, other proposals for better integration of self-driving cars are:

education and awareness: raising awareness among all road users about how to interact with AVs is
essential to avoid risky behavior;

human supervision: in complex situations, it is proposed to maintain a minimum level of human control,
such as a passenger who can intervene if necessary;

connected systems: connecting vehicles, pedestrians and cyclists via technology could significantly
reduce risks.

3.6.7. Synthetic perspective

Table 7 - Synthetic perspective of consortium on “AVs interaction” with other vehicles

Themes Consortium perspective

Interaction with human-driven vehicles AVs will interact based on predefined traffic rules
but must account for unpredictable human
behavior.

Predictability and safety Ensuring AVs behave predictably is crucial to

avoid confusion for human drivers, especially in
urban environments.

Challenges in mixed traffic Handling non-standard driving behaviors like
aggressive overtaking and last-minute
maneuvers is a key challenge.

Technological solutions V2V (Vehicle-to-Vehicle) and V2l (Vehicle-to-
Infrastructure) communication will enhance
efficiency.

Behavioral adaptation Human drivers may need to adjust their behavior,

as AVs strictly follow traffic rules, potentially
leading to frustration.

Future improvements AVs will evolve with Al learning to better
anticipate and respond to human-driven vehicle
maneuvers.

Conclusions

In summary, the integration of self-driving cars into mixed traffic requires advanced technical solutions,
a rethinking of urban infrastructure and simultaneously an educational effort to promote safe and
harmonious interactions between vehicles and vulnerable users.

3.7 “Vulnerable road users” (consortium)

Content analysis of consortium interviews on the topic of vulnerable road users concerns question 10:

Question 10, consortium): How will AVs interact with pedestrians & cyclists and vice versa, in “mixed
traffic” situations?

The in-depth and comparative analysis of the modelers of the different WPs highlights a variety of
perspectives on the interactions between autonomous vehicles and vulnerable road users (pedestrians
and cyclists) in mixed traffic contexts. The answers can be categorized according to some key themes:
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safety, predictability, communication or connection, regulation and technology. It is anticipated that
many themes regarding the interaction between AVs and vulnerable road users have already emerged
previously in the consortium answers to question 9 (on AVs interaction).

3.7.1. Safety as a top priority

Many interviewees emphasize that autonomous vehicles are being developed to provide safety for
safety. Some highlight the need for “defensive behavior” of autonomous vehicles to reduce the risk of
accidents, even at the cost of slowing down traffic flow. However, this trend can also lead to other
problems, such as pedestrians or cyclists “abusing” the predictability of vehicle reactions to gain
advantages (e.g. courageous crossings).

3.7.2. Difficulty of predictability

Vulnerable users, especially pedestrians and cyclists or other vulnerable road users (those without
vision), were described as particularly unpredictable. Sudden changes in direction and unexpected
movements can pose a significant challenge for autonomous vehicles. Some interviewees stressed
that, to improve interaction, vehicles need to develop more advanced algorithms for predicting human
behavior. Experimentation is needed.

3.7.3. Communication between road users

A recurring theme among interviewees is the importance of communication and connection between
self-driving cars and cyclists and pedestrians. Interviewees suggest that autonomous vehicles should
have external signals to clearly show their intentions, such as a visual cue to let pedestrians or cyclists
know they have the right of way. This lack of direct eye contact, which today facilitates interaction
between human drivers and vulnerable users, is seen as a major and prominent challenge.

3.7.4. Regulation and infrastructure

The need for specific regulations has been highlighted by modelers to ensure safe interactions between
autonomous vehicles and vulnerable users. Some suggest that dedicated infrastructure, such as
dedicated lanes, could mitigate risks and increase safety. The lack of clear rules could, on the other
hand, generate confusion and fear among pedestrians and cyclists, compromising their safety.

3.7.5. Role of technology

Interviewees acknowledge that autonomous vehicles are constantly evolving in technology, with
improvements in sensors, Al algorithms, and communication systems. However, some point out that
current systems are not yet fully reliable, with difficulties in detecting pedestrians and cyclists in complex
situations (e.g. blind spots or occlusions). Others suggest that connectivity between autonomous
vehicles and mobile devices of vulnerable users could prevent accidents through timely notifications.

3.7.6. Human involvement and awareness

Some modelers believe that passengers in autonomous vehicles should still maintain some level of
supervision (while there are ongoing discussions about remote safety drivers), especially in complex
environments. In parallel, there is a strong emphasis on educating road users to ensure a better
understanding of the capabilities and limitations of autonomous vehicles.
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3.7.7. Comparison of opinions

Technocentric optimists believe that technological advances, particularly in artificial intelligence and
machine learning, will soon overcome many of today’s limitations, making interactions between self-
driving cars and vulnerable road users safer and more seamless.

Pragmatic skeptics point to persistent challenges, such as sensor limitations, lack of adequate
regulation, and difficulties in human interactions, and predict a longer timeframe for full, safe integration.

Social critics point out that automation may not be the ultimate solution, requiring instead an approach
that combines technology, infrastructure, and cultural change.

3.7.8. Hypothetical scenarios

The modelers interviewed imagine various scenarios that illustrate the potential challenges and
solutions:

on the one hand, controlled environments: in regulated contexts (e.g. dedicated lanes), interactions
could be managed more easily thanks to foreseen and standardized conditions;

conversely, complex urban environments: in areas with mixed traffic and unpredictable behavior,
autonomous vehicles may encounter significant difficulties, requiring further technological innovations
and regulatory interventions.

3.7.9. Synthetic perspective

Table 8 - Synthetic perspective of consortium on interaction between AVs and “Vulnerable road users”

Themes Consortium perspective

Safety considerations Ensuring pedestrian and cyclist safety is a
priority, with AVs designed to stop in case of
unexpected maneuvers.

Challenges in mixed traffic AVs struggle with the unpredictability of
pedestrians and cyclists, causing frequent
stopping and inefficiencies.

Predictability and communication The lack of eye contact with AVs raises
concerns; external indicators or signals may
be required to communicate intent.

Technological solutions Al algorithms, V2X (Vehicle-to-Everything)
communication, and predictive behavior
modeling will improve safety.

Policy and infrastructure adjustments Urban design may require dedicated AV lanes
or improved signage to regulate AV-pedestrian
interactions.

Future developments Al advancements and regulatory measures will

refine AV responses to unpredictable pedestrian
and cyclist behavior.
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Conclusions

The analysis of interviews with modelers shows that interactions between autonomous vehicles and
vulnerable road users represent a multidimensional challenge. Although technological progress is seen
as fundamental, a holistic approach that integrates advanced technology, dedicated infrastructure,
education and communication, and clear regulations is considered essential to ensure the safety and
effectiveness of such interactions. The road to full integration of autonomous cars and interactions with
vulnerable road users therefore requires a balance between safety and efficiency, between
technological innovation and social and cultural adaptations.

3.8 “Risk behaviours” (consortium)

Content analysis of consortium interviews on the topic of risk behaviours on autonomous cars concerns
guestion 2:

Question 2, consortium): What behavior can a human inside a self-driving vehicle lead to a risk for
his/her cars and others?

Analysis of modeler interviews highlights several human behaviors that can compromise safety in self-
driving vehicles.

3.8.1. Types of risky behaviors highlighted

Distraction and lack of supervision, such as cell phone use or other non-driving activities, is identified
as a risky behavior. In situations where human interaction is required, lack of attention can prevent
timely interventions, compromising the safety of the vehicle and other road users. Example: distraction
due to familiar situations (e.g. screaming children) or loss of concentration in monitoring the vehicle.

Some interviewees highlight the risks associated with inappropriate (unsolicited or unjustified) human
intervention during autonomous driving. Unsolicited or poorly calibrated human interference can disrupt
the functioning of the system. For example, taking control unnecessarily or overriding the system’s
decisions can cause dangerous situations, especially if the vehicle is operating correctly following traffic
rules.

Passenger behaviors in self-driving vehicles can also impact safety. For example, sudden movements,
distractions, or interference with vehicle systems can prevent autonomous systems from functioning

properly.

Several modelers interviewed emphasize that excessive trust in autonomous systems can lead to
inattention or complacency. This attitude reduces the readiness to regain control in critical situations,
increasing the risk of accidents. Total trust in the vehicle without monitoring the surrounding
environment is considered dangerous, especially in mixed traffic contexts. An example is believing that
the vehicle is capable of managing difficult conditions without supervision.

Poor understanding of the different levels of vehicle autonomy can also lead to inappropriate behavior.
Not knowing whether the vehicle requires supervision or can operate completely on its own can lead to
occupants not paying attention when necessary, increasing the risk of accidents. An example is the
incorrect use of partially autonomous systems thinking that they are fully autonomous.

cyber security breaches with potential hacker attacks or the deactivation of autonomous functions that
could compromise the operation of the vehicle is mentioned. This represents a risk for both the
occupants and other road users, as external control could cause the vehicle to behave abnormally.

3.8.2. Divergent views on the human role at various levels of autonomy

Initial levels (1-2):

few direct references; human risk remains similar to that of traditional driving.
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Levels 3-4 (semi-autonomous):

general consensus on the criticality of these levels:
lack of supervision;

overestimation of technological capabilities;

need to educate users to reduce the risk of human error.

Level 5 (fully autonomous):
positive outlook: driving is completely managed by the vehicle; the human does not pose a direct risk;

skeptical perspective: some still stress the need for supervision to avoid unexpected malfunctions.

3.8.3. Specific contributions and distinctive approaches

Cultural differences: some modelers highlight the need to consider cultural habits in the adoption and
use of autonomous vehicles.

Comparisons with other automated systems: references to aviation (pilots and autopilot) to understand
similar risks, such as “mode confusion” or human disqualification.

Scientific evidence: several interviewees refer to studies or concrete experiences to support their
opinions.

3.8.4. Synthetic perspective

Table 9 - Synthetic perspective of consortium on “Risk behaviors” within Autonomous Vehicles

Themes Consortium perspective

Cybersecurity risks Potential hacking and external interference
may compromise AV safety.

Lack of attention and over-reliance Excessive trust in AVs may lead to a lack of
vigilance, especially in mixed-traffic situations.

Human intervention errors Unjustified interventions, such as overriding
AV  functions for personal driving
preferences, create safety risks.

Misunderstanding of autonomy levels Users may misinterpret AV capabilities,
leading to delayed reactions and improper
system use.

Distractions and in-vehicle behavior In-vehicle distractions (passenger behavior,

fatigue, inattentiveness) can impact AV safety.

Manipulation or misuse of the system Attempts to disable, hack, or override safety
mechanisms pose significant risks to
passengers and road users.

Conclusions

In summary, the interaction between humans and autonomous vehicles introduces a range of behaviors
that can increase risks during traffic. It is essential to promote greater awareness and training regarding
the capabilities and limitations of autonomous systems, as well as to develop human-machine interfaces
that facilitate safe and effective collaboration.
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3.9 “Road safety” (consortium)

Content analysis of consortium interviews on the topic of road safety concerns question 12:

Question 12, consortium): What kind of rules should be proposed to the companies developing
autonomous driving to ensure safety?

3.9.1. Road safety regulations for autonomous driving

Many modelers interviewed emphasize the need for clear regulations for road safety in autonomous
driving. Some focus on existing international and regional regulations that are already in place, such as
the Automated Lane Keeping System (ALKS) and European directives, which provide a framework for
prototyping and certifying autonomous vehicles. Interviewees recognize that these regulations
represent an important basis, but emphasize the need for greater specificity to cover more complex
scenarios. A demand for transparency in certification processes has emerged: some experts propose
adopting transparency models that require companies to share critical data with competent authorities
and third parties, allowing for independent safety assessment. However, issues related to the protection
of intellectual property are highlighted.

3.9.2. Adaptation to local specificities and operational contexts

Interviewees emphasize differences in international road regulations between countries. For example,
some maneuvers that are allowed in the United States, such as overtaking on the emergency lane, are
not allowed in Europe. Adapting algorithms to local regulations is considered essential to ensure safe
operation. The definition of Operational Design Domains (ODD) is considered crucial. Interviewees
suggest that vehicles should be tested and operated only under well-defined and intended conditions.

3.9.3. The human role in security

Some interviewees believe that, despite the progress of automation, it is necessary to maintain the
option of human intervention in critical situations. A model of “meaningful human control” is proposed,
which provides that a driver can intervene to correct any errors or manage unexpected situations. The
distribution of legal responsibility and risk management in the event of accidents is a central issue.
Interviewees suggest that companies should take full responsibility for system failures, avoiding passing
the burden on to drivers or users.

3.9.4. Technological security and innovation

On the one hand, interviewees stress the importance of the use of sensors: autonomous vehicles are
equipped with advanced sensors capable of detecting pedestrians, bicycles and obstacles. These
technologies are considered crucial to improve safety compared to traditional vehicles. On the other
hand, modelers agree on the reduction of human errors: they agree that autonomous systems can
significantly reduce human errors, one of the main causes of road accidents. However, they stress that
they must also be designed to prevent situations caused by suboptimal interaction with human drivers.

3.9.5. Testing and certification

The need to subject autonomous vehicles to rigorous intensive testing in simulated and real conditions
before authorizing their public use was highlighted. Interviewees suggested implementing certification
protocols to verify that vehicles meet safety standards higher than those of human drivers. The difficulty
of ensuring safety in all possible critical scenarios was considered a challenge. It is proposed to test
algorithms’ reactions to extreme situations to identify and correct any vulnerabilities.
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3.9.6. Human-machine interfaces and communication

Consistency in the design of vehicle visual and audio interfaces is considered essential to effectively
communicate with pedestrians and other road users. Experts point out that clear signals, similar to traffic
lights, can reduce confusion. Educating the user public on how autonomous vehicles work is essential
to ensure safe coexistence between automated vehicles and traditional users.

3.9.7. Social and ethical implications

Modelers note that there is disagreement about what constitutes an acceptable level of risk. Society,
authorities and manufacturers need to agree on shared standards that balance safety and practicality.
They also stress that companies have a social responsibility to not only ensure safety, but also
contribute to a sustainable and inclusive road ecosystem.

3.9.8. Synthetic perspective

Table 10 - Synthetic perspective of consortium on “Road safety” considerations for AVs

Themes Consortium perspective

Regulatory frameworks Emphasize the role of European and
international regulations (e.g., ALKS, EU
Commission policies) in guiding AV safety.

Testing and certification Advocate for extensive testing protocols,
including real-world and simulation-based
assessments before deployment.

Human intervention and responsibility Some experts argue for maintaining human
oversight in critical situations, requiring driver
intervention under specific conditions.

Data transparency and monitoring Call for mandatory data sharing with regulatory
authorities, ensuring AV performance is
objectively monitored.

Safety standards and Al development Support the integration of Al-driven predictive
safety mechanisms to minimize risks in mixed-
traffic environments.

Public trust and implementation challenges Acknowledge public skepticism, emphasizing
the need for gradual adoption, user education,
and clear communication about AV reliability.

Conclusions

The analysis highlights that the topic of road safety in autonomous driving requires a multidimensional
approach, combining regulations, technological innovations and a constant dialogue between industry,
authorities and users. Differences in local contexts and the need to maintain controlled human
intervention are central elements, while open challenges remain on legal liability and adaptation to
unforeseen scenarios.
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3.10 “Public transport”: comparative analysis

Comparative analysis of interviews between consortium and sociologists on the theme of changes in
public transport parallel to the penetration of autonomous driving machines concerns question 8 of the
consortium and question 9 of sociologists:

Question 8, consortium): How can self-driving cars change public transport models?
Question 9, sociologists): How can self-driving cars change public transport models?

The two sets of interviews provide complementary and sometimes divergent perspectives on the role
of self-driving cars (AVs) compared to public transport (PT). Below is a comparative summary based
on key themes, highlighting differences and points of convergence. Three main themes emerge:

complementarity: AVs as support to existing public transport;
competition: AVs as a potential rival to traditional public transport;

challenges and opportunities: technical, infrastructural and social aspects.

3.10.1. Complementarity and integration of AVs with public transport

Most modelers consider AVs as complementary to public transport. They are described as tools to
improve accessibility to transport services, especially for the first and last mile and in poorly served rural
areas. AVs could facilitate more flexible public transport models, connecting train stations, bus stops
and suburban areas. Integration is seen as an evolutionary process that will depend on public policies
and available infrastructure.

Even in the sociologists' group, the integration of AVs in public transport is seen positively, but with a
more critical analysis. AVs are considered effective especially for structured and predetermined
services, such as subways or buses on segregated routes. However, it is emphasized that integration
requires a rethinking of urban infrastructure, with dedicated lanes or more rigid systems of regulation.

Both panels of interviewees agree on the complementarity of AVs, but while the consortium emphasizes
the practical potential for accessibility and efficiency of public transport, the sociologists highlight the
technical and infrastructural challenges.

3.10.2. Competition between AVs and public transport

Some modelers recognize the risk that AVs could represent a competitor to traditional PT, especially if
used as private vehicles or for individual ride- hailing services. This scenario is described as a threat to
the economic sustainability of public transport, especially in cities where shared services could lose
users.

The topic of competition is addressed by sociologists in a more in-depth and critical way, who analyze
the impact of AVs on public transport as a potential polarization of the market between public and private
services. The concern is raised that the adoption of AVs could incentivize private mobility, undermining
investments in public transport. The need for public policies to prevent this drift is also emphasized.

Both groups of interviewees agree on the risk that AVs could replace or reduce the use of public
transport, but sociologists delve more deeply into the systemic and social implications with a more
focused analysis on the risks of privatization and inequalities in access.

3.10.3. Impacts on rural and peripheral areas

The consortium of interviewees attributes a key role to AVs in improving mobility in rural and suburban
areas. Thanks to the reduction of operating costs (absence of drivers), autonomous cars could make
sustainable public transport services where they are currently impractical, offering greater frequency
and flexibility.

Sociologists also see an opportunity for AVs in rural areas, but with a more cautious approach. They
stress that the effectiveness of AVs will depend on the adaptation of infrastructure and the availability
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of economic resources. Furthermore, they highlight that such systems may not completely solve the
problems of social accessibility, especially for the most vulnerable segments of the population.

Both target groups of interviewees see positive potential in rural areas, but sociologists highlight
additional challenges, such as the need for inclusive policy and a more systemic vision of infrastructure.

3.10.4. Technological and infrastructural challenges

Interviews with the consortium highlight the need to modernise existing infrastructure to support the
adoption of AVs, such as the creation of dedicated lanes and the development of integrated
management systems. The importance of public policies to support the implementation of technologies
is highlighted.

Infrastructural challenges are explored by sociologists in a broader and more critical way. They
emphasize_on the social impact of AVs, with reference to citizens’ trust in new systems and cultural
preparation towards autonomous mobility. Furthermore, the problem of hybrid societies is raised, in
which traditional and autonomous vehicles coexist, creating complexity in traffic management.

The consortium focuses on practical and operational solutions, while sociologists delve into cultural and
social barriers, shedding light on the complexity of adapting cities and infrastructure.

3.10.5. Employment and social impact

The consortium considers the impact on employment marginal, with an optimistic view: eliminating
drivers could reduce operating costs and improve the efficiency of public transport.

The employment impact is instead addressed by sociologists with greater attention. The disappearance
of jobs for drivers represents a central issue, with the need for training and professional requalification.
It is highlighted how the transformation can create new opportunities, but only if accompanied by active
labor policies.

Sociologists offer a more critical analysis of the employment impact, while the consortium focuses on
the operational and economic aspects.

3.10.6. Perspectives in comparison

Table 11 - Comparison of key themes on “Public transport”

Themes Consortium perspective Sociologists perspective

General approach to self- | They are seen as a complement | The opportunity to improve

driving cars in public | to public transport, improving | public transport is highlighted,

transport accessibility and efficiency, | but with reservations about
especially for the last mile and | social acceptance and actual
rural areas. safety.

Impact on accessibility

They improve accessibility by
offering customized solutions
such as robot taxis or
autonomous shuttles. However,

They could improve access in
underserved areas, but there
are concerns about the impact
on user confidence and quality

environmental sustainability

operating costs and improving
environmental sustainability with
automation is emphasized.

questions remain about | of service.
assistance for people with
disabilities.
Economic and | The potential for reducing | Self-driving cars are seen as

opportunities to reduce
environmental impact, but the
focus is on use on dedicated
routes to ensure efficiency and
safety.
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Organizational and

regulatory challenges

They require integration with
existing mobility policies and
regulations for safe and effective
implementation.

They require strict regulations
to avoid social inequalities and
conflicts between public and
private sectors.

Consequences on work and

They may reduce the need for

The negative impact on jobs

infrastructure drivers, but require significant

infrastructure investment.

and the need to adapt
infrastructure to support new
technologies are highlighted.

Conclusions

The comparative analysis of interviews between sociologists and modelers on the topic of public
transport shows:

On the one hand, the optimistic vision of the consortium focused on practical solutions, flexibility of
services and economic benefits of autonomous cars for public transport; on the other hand, the critical
vision of sociologists delving into the social, cultural and infrastructural implications, with particular
attention to issues of equity, employment and public trust. Both groups of interviewees agree on the
positive potential of autonomous cars to improve the efficiency and accessibility of public transport, but
sociologists add an important critical and systemic dimension, highlighting the challenges that will
accompany this transition, among them.

3.11 “Energy consumption”: comparative analysis

Comparative analysis of interviews between consortium and sociologists on the theme of energy
parallel to as a result of the penetration of autonomous driving machines concerns question 4 of the
consortium and question 6 of sociologists:

Question 4, consortium): Will the energy demand of the transport sector increase or decrease with this
new technology?

Question 6, sociologists): Will the energy demand of the transport sector increase or decrease with this
new technology?

The comparative analysis between the interviews of the consortium and those of sociologists on the
changes in energy consumption with the introduction of self-driving cars highlights divergent positions,
with some conceptual convergences. The two groups of interviewees analyze the phenomenon through
different perspectives: the first more technical and oriented towards innovation, the second more critical
and systemic.

3.11.1. Methodological approach and perspective
The consortium adopts a technological and engineering approach. The responses emphasize:

the role of sensors, computing systems, and vehicular connectivity that contribute to an increase in
energy demand;

mitigation solutions: route optimization, platooning (groups of vehicles traveling close to each other with
narrow lanes of distance and speed, reducing co-management costs along the roadway), and shared
mobility, as strategies to reduce consumption;

future scenarios: predict that the shift to electric vehicles could reduce overall energy requirements, but
only with effective infrastructure and regulations.

Sociologists present a more critical and systemic approach. They highlight:
methodological uncertainties: they often underline the need for in-depth studies to confirm the effects;

technology criticism: they note the high energy consumption of autonomous technologies and related
infrastructure (e.g. data centers and batteries);

34



geopolitical implications: the energy transition shifts demand towards critical resources and new
geopolitical areas.

3.11.2. Opinions on the change in energy demand

On the merit of the variations in energy demand resulting from the introduction of autonomous
machines, the consortium highlights:

main trend: increasing energy demand in the short term due to the presence of advanced systems such
as sensors, communications and software will require additional energy;

mitigating factors, such as:

technological optimization: optimized routes and congestion reduction;
shared mobility: reduction in the total number of vehicles;

electric automation: reduced consumption compared to combustion vehicles;

uncertainties: the rebound effect is recognized, with the risk of increasing travel thanks to the
convenience of autonomous cars.

Sociologists show:

main trend: predominantly opinions on the increase in energy demand. Specifically, they highlight that
autonomous technologies are energy-intensive (batteries, sensors, infrastructure). And some note that
the type of energy will change (electricity instead of fossil fuels), but not necessarily decrease;

critical factors, among these:

systemic implications: energy demand depends on infrastructure, battery production and resource
management;

geopolitical injustices: resource production could create new global imbalances;

emissions reduction: sociologists shift focus from energy demand to the importance of lowering
environmental impact.

3.11.3. Key factors and divergences

Table 12 - Comparison of key themes on “Energy consumption”

dependent transition.

Themes Consortium perspective Sociologists perspective

Energy demand It will increase due to new | Greater uncertainty, tendency
technologies. towards an increase.

Causes of the | Sensors, data processing, induced | Electricity systems, infrastructure,

increase demand. resource extraction.

Mitigating factors Mobility  optimization, sharing, | Reducing  emissions, changing
electrification. energy sources.

Energy type Transition to electric vehicles. Complex and infrastructure-

Rebound effect Recognized, requires optimal | Central: risk of increasing overall
management. mobility.

Importance of | Central to a sustainable system. Mentioned but less in depth.

regulations

Future of | Optimism conditional on smart | Critique of current technological

sustainability management: depends on | capacity and focus on emissions.
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infrastructure  and regulatory
policies.

3.11.4. Convergences
The main convergences between the two groups of interviewees develop along three thematic axes:

recognition of increasing energy demand: both groups of respondents agree that in the short term
autonomous driving will lead to an increase in energy consumption;

the role of infrastructure: both emphasize the importance of infrastructure and path management to
mitigate negative effects;

the rebound effect. both recognize that the convenience of self-driving cars could lead to an increase
in overall mobility.

Conclusions

The consortium offers a more technical analysis, focused on practical factors such as infrastructure,
route optimization and regulations to mitigate energy increases.

Sociologists are more skeptical and pay particular attention to the systemic, geopolitical and cultural
aspects of the introduction of autonomous driving.

Both agree on the increase in energy consumption in the short term, with the possibility of a reduction
conditioned by optimal mobility policies and management.

3.12 “Traffic flow”: comparative analysis

Comparative analysis of interviews between consortium and sociologists on the changes in traffic flow
resulting from the introduction of self-driving machines concerns question 6 of the consortium and
question 7 of sociologists:

Question 6, consortium): Will the new technology increase or decrease traffic congestion?
Question 7, sociologists): Will the new technology increase or decrease traffic congestion?

Content analysis of the interviews with the consortium and sociologists reveal substantial differences in
the approach and perception of the effects of self-driving cars on traffic congestion. While modelers
offer a predominantly technical and systemic approach, sociologists introduce more social and
organizational reflections, considering cultural and urban planning variables.

3.12.1. Immediate and transient effects on congestion

The consortium reports that the introduction of self-driving cars will, in the initial phase, lead to an
increase in congestion. This phenomenon is attributed to the coexistence of autonomous and manual
vehicles, creating inefficiencies and uncertainties. Some experts point to the need for ad hoc
infrastructure, such as dedicated lanes and advanced vehicle-to-vehicle (V2V) communication systems
to avoid bottlenecks.

Sociologists agree with this vision, but emphasize the cultural and infrastructural dimension. They
believe that the initial impact will depend on the preparedness of cities to welcome the technology. In
cities with obsolete infrastructure or chaotic traffic, such as Rome or London, the risk is that traffic will
worsen further. User trust in autonomous cars, especially in complex urban systems, represents an
additional challenge.
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3.12.2. Long-term reduction of congestion

In the long term, the consortium believes that the widespread diffusion of autonomous vehicles will lead
to a rationalization of traffic. Automatic management systems and optimized algorithms will reduce
human inefficiencies (e.g. sudden braking, unpredictable behavior) improving the flow of vehicles. Tools
such as platooning (vehicles moving in synchronized convoys) and dynamic route management are
cited as promising solutions.

Sociologists also recognize the potential of technology to improve traffic management, but they add a
critical note: the benefits will depend on urban redesign and responsible adoption of technology. They
point out that, without policies to encourage shared or public mobility, the risk is an increase in demand
for individual mobility, aggravating traffic rather than solving it.

3.12.3. The paradox of mobility demand

The consortium points to the well-known transportation paradox: improving traffic flow often leads to
increased travel demand, with more people incentivized to use cars. This effect, if not adequately
mitigated, could neutralize the benefits of autonomous driving. However, they believe that advanced
technologies, such as on-demand transportation systems and shared cars, can offset this growth.

Sociologists approach the problem from a structural and social point of view. They highlight how the
individual use of autonomous cars could lead to an exponential increase in the number of cars on the
roads, including those empty ones that travel to reach the next passenger. In addition, there is concern
about a reduction in active mobility (walking, cycling) and public transport, in favor of individualized
solutions.

3.12.4. Infrastructure and regulation

The consortium emphasizes the need for infrastructure investments. Dedicated lanes, road sensors,
V2| (vehicle-to-infrastructure) communication systems and smart traffic management policies are
considered key elements for the success of autonomous cars. Regulation is seen as an accelerator,
capable of facilitating large-scale adoption.

Sociologists, on the other hand, emphasize the complexity of the transformations required. According
to them, technology alone is not enough: integrated urban planning and regulation that limits the number
of vehicles in circulation are needed. Without these measures, the effect will be the opposite, leading
to increasingly congested and chaotic cities.

3.12.5. Social and cultural dimension

From the consortium’s point of view, autonomous driving is seen as a tool to improve personal mobility,
especially in rural areas or those poorly served by public transport. A future with greater flexibility in
travel and more efficient traffic is envisioned.

Sociologists offer a more critical view, highlighting the risk of a cultural shift towards a hyper-
individualized mobility model. Such a model could compromise public transport and social cohesion,
with cities increasingly fragmented and dependent on the car. They also raise questions of trust and
social security, linked to the widespread use of this technology.

3.12.6. Perspectives in comparison

Table 13 - Comparison of key themes on “Traffic flow”

Themes Consortium perspective Sociologists perspective

Initial effects on traffic He believes that initially, | They agree that congestion
congestion will increase due to | will initially increase due to
the coexistence of autonomous
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and manual vehicles. Some | inadequate infrastructure and
experts point out that existing | technological transition.
infrastructure will have to be
adapted to maximize efficiency.

Long-term effects With significant deployment of | They highlight the potential for
autonomous vehicles, congestion | long-term improvement, but
is expected to be reduced through | only if combined with urban
coordinated systems, vehicle-to- | redesign and appropriate
vehicle communication, and route | regulation.

optimization.
Technology and | Vehicle-to-vehicle They recognize the role of
optimization communication and advanced | technology, but highlight that

algorithms (e.g. platooning, | effectiveness will depend on
dynamic route management) are | rational use and system-wide
seen as key tools to streamline | planning.

traffic.

Mobility request The increased efficiency of | Travel demand will increase,
autonomous vehicles could | creating possible negative
incentivize car use, potentially | effects on congestion if
leading to a paradoxical effect | restrictive policies and shared
with more vehicles on the roads. solutions are not adopted.

Role of infrastructure He believes a redesign of | They emphasize the need for
infrastructure is necessary, | targeted urbanization and
including road sensors and | infrastructure integrated with
dedicated lanes to improve traffic. | the public transport system.

Effects on culture and | Autonomous vehicles are seen as | Negative cultural shift is raised,

society a way to improve personal | Such as the loss of shared
mobility, especially in rural areas | transport or the decline of active
and for the last mile. mobility (e.g. cycling, walking).
Conclusions

The interviewed consortium members see autonomous driving as a promising solution to improve traffic
flow through flow optimization and intelligent management of the road network, insisting on the need
for infrastructure adaptations and gradual diffusion of the technology.

The sociologists Interviewees highlight the importance of addressing the problem in a holistic way,
believing that success depends on a balance between technology, urban planning and mobility policies.

Both perspectives agree that the long-term benefits of self-driving cars will depend not only on the
technology, but also on the ability to integrate it rationally and sustainably into urban and social
dynamics: on integration with public transport solutions, on reducing the demand for individual cars,
and on rigorous regulation.

3.13 “Insurance market”: comparative analysis

Comparative analysis of interviews between consortium and sociologists on the changes of insurance
market from the introduction of self-driving machines concerns question 7 and 14 of the consortium and
guestion 8 and 12 of sociologists:
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Question 7-14, consortium):

7) How will the insurance market change?

14) How will liabilities arising from accidents be shared between civil society and car makers?
- Is it so? Are there perhaps other liabilities?

Question 8-12, sociologists):

8) How will the insurance market change?

12) Is it correct that the liability of the user of the machine should always be borne by him?

The analysis of interviews with consortia and sociologists shows a divergence in the approach to the
topic of changes in the insurance market with the introduction of self-driving cars. The consortium
focuses on technical and practical aspects, while sociologists explore the social, economic and
cultural implications of the phenomenon.

3.13.1. General impact on the insurance market

The consortium believes that the arrival of self-driving cars will represent an inevitable transformation
of the insurance market. Responsibility, traditionally attributed to the driver, could shift towards vehicle
manufacturers and technology companies. Insurance premiums could be influenced by the reliability of
the technologies, with differentiated rates based on the safety of the vehicles and advanced
performance of autonomous systems.

Sociologists share the idea of a profound transformation, but with greater emphasis on social effects.
The possibility of economic polarization is highlighted, with higher insurance premiums for advanced
vehicles, making the ownership of autonomous cars a privilege for the few. The issue of data
transparency is also raised, as the collection and use of driver information could create ethical and legal
problems.

3.13.2. Distribution of responsibility

Expert modelers emphasize the need to redefine liability models. In the event of accidents, the blame
could shift from the driver to the manufacturer of the vehicle or the algorithm. However, there are
conflicting opinions: some believe that the responsibility will be shared between the human driver and
the machine in cases of assisted driving, while in a fully autonomous system it will be entirely up to the
car manufacturers.

Sociologists approach the issue with a more complex and nuanced vision. The responsibility should not
fall exclusively on the end user, but be shared between different actors:

car manufacturers due to technical or programming defects;
algorithm developers, held accountable for software errors;

users, especially in cases where a minimum of human supervision is required. Furthermore, the need
for a clear regulatory framework and multi-level regulation to avoid legal gaps is highlighted.

3.13.3. New types of insurance risks and premiums

The consortium foresees an increase in technology-related risks, such as sensor failures, inadequate
maintenance and potential cyber-attacks. This will require new insurance solutions, with specific
policies for technology products and automated systems. Premium costs could decrease in the long
term, with a reduction in accidents, but economic challenges remain for minor accidents that are much
more expensive due to advanced components.

Sociologists draw attention to the complexity of new risks and the culture of responsibility. The problem
of de-responsibilization of the user is raised: if the car is autonomous, attention to driving could be
reduced, creating new forms of accidents. At the same time, there is growing concern about privacy
risks, with the possibility that drivers’ data could be exploited commercially by insurance companies.
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3.13.4. Data, privacy and regulation

The consortium focuses on the importance of data for risk assessment. The ability of autonomous

vehicles to collect and transmit data in real time will allow insurers to develop more sophisticated
predictive models, offering personalized policies based on vehicle behavior and driving conditions.

Sociologists emphasize the ethical and social implications of data use. The continuous collection of
information could foster pervasive surveillance, with risks of discrimination and increased insurance

rates for those who do not adhere to certain standards. There are fears that personal data will become
a commodity for insurance companies, further penalizing those who are unable to sustain additional

costs.

3.13.5. Perspectives in comparison

Table 14 - Comparison of key themes on “Insurance market”

Themes

Consortium perspective

Sociologists perspective

Impact on the insurance
market

They believe the insurance
market will change dramatically,
with new policies focused on
autonomous vehicle
manufacturers. Premiums will
be based on technological
safety and accident reduction.

They highlight the risk of social
polarization, with higher
premiums for advanced
technologies. Transparency in
data use and ethical control are
crucial.

Division of
responsibilities

Responsibility will shift from
drivers to autonomous vehicle
manufacturers, with
intermediate scenarios of
shared responsibility for
partially autonomous vehicles.

They insist on the need for a
system of co-responsibility
involving producers, software
developers and users. They
underline the importance of
clear regulations.

Risk assessment and

rewards

Policies will be affected by new

technological risks, such as
sensor failures and cyber-
attacks. Premiums may

increase to cover the cost of
technological repairs.

They criticize the invasive use of
data to determine insurance
premiums and warn of possible
discrimination based on
consumer behavior.

Role of technology and
data

Using data will be key to
modeling personalized policies
and improving risk
management. Companies are
relying on big data for predictive
analytics.

They fear that the data will be
misused for commercial
purposes and that the
technologies will become tools
of pervasive surveillance.

Future challenges and
regulations

Need for a regulatory
framework that manages new
responsibilities, technological
risks and ensures fairness of
policies.

They call for inclusive and
transparent regulations to reduce
social inequalities and protect
users' rights.

Conclusions
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The comparative analysis highlights significant differences between the perspectives:

the consortium sees the change as an opportunity to improve risk management and introduce new
insurance solutions through the use of data and technology. Responsibility tends to shift towards
manufacturers, especially in fully autonomous driving scenarios;

sociologists, on the other hand, approach the issue with greater caution, raising questions of social
equity, transparency and user de-responsibilization. Regulation and privacy protection emerge as
critical factors to avoid negative effects on society.

Both groups of interviewees agree on the need to redefine insurance models and establish a clear
regulatory framework, but differ in their assessment of the social and economic consequences resulting
from these changes.

3.14 “Public sector”: comparative analysis

Comparative analysis of interviews between consortium and sociologists on public sector (investment)
concerns question 13 of the consortium and question 11 of sociologists:

Question 13, consortium): In the likely event that this technology will require investments in public
infrastructure, is society willing to support them? Should companies contribute to the costs?

Question 11, sociologists): In the likely event this technology will require investments in public
infrastructure, is society willing to support them?

The analysis of the interviews with the consortium and sociologists highlights differences in perceptions
and priorities regarding the role of the public sector in the implementation of self-driving cars. The
consortia focus on the technical and infrastructural aspects, while the sociologists explore the social
implications, ethical and political issues related to this transition.

3.14.1. Investments in public infrastructure

The consortium recognizes the importance of public investment to make infrastructure suitable for
autonomous vehicles. It stresses that public-private cooperation will be essential to finance road
sensors, advanced communication systems and dedicated lanes. However, some experts highlight the
difficulty of convincing society of the need for such investments, especially if the perceived benefits are
not immediate.

Sociologists believe that the state must intervene to support these innovations, but with a long-term
vision. It is emphasized that public investments must generate a tangible improvement in the quality of
life, such as greater safety, reduced traffic and a positive environmental impact. Some interviewees
raise concerns about social inequality, as such investments risk benefiting only the wealthiest classes.

3.14.2. Involvement of private companies

The consortium suggests that private companies should contribute to infrastructure costs only in specific
cases, such as when their technology requires additional elements not yet present on the roads.
However, some experts believe that involving too many private parties could create management
complexity and conflicts of interest.

Sociologists are more critical and argue that private companies, being the main beneficiaries of the
spread of autonomous driving, should assume a significant share of the costs. This principle of co-
responsibility is seen as a way to avoid the entire expense being borne by the community. Some
sociologists point to historical examples of public infrastructures that required cooperation between the
state and the private sector.
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3.14.3. Perceived benefits and social acceptance

From the consortium's point of view, the key to success lies in demonstrating the tangible benefits of
autonomous driving, such as reduced accidents and increased transport efficiency. Experts believe that
society will only accept public investment if the results are clear and tangible.

Sociologists are more skeptical about social acceptance, pointing out that the population may show
resistance if they perceive that the benefits are distributed unequally. The issue of transparency is also
addressed, since society must be involved in the decision-making process and in the evaluation of
social impacts.

3.14.4. Impact on public and environmental policies

The consortium sees the integration of self-driving cars as an opportunity to modernize cities and reduce
pollution. It emphasizes that public investments must be guided by a technological vision that favors
sustainable urban development.

Sociologists, while sharing the potential positive impact on cities, emphasize that this transition must
be inclusive and accompanied by targeted environmental policies. Reducing traffic and pollution must
be a primary objective, but not at the expense of social justice.

3.14.5. Governance and political decisions

The consortium calls for clear and forward-looking governance, in which public institutions facilitate the
adoption of autonomous driving with adequate rules and investments. Some experts emphasize that
the decision-making process must be rapid and based on a technical-economic assessment of the
benefits.

Sociologists believe that the success of these technologies will depend on the capacity of institutions
to adopt participatory approaches. Governance must address complex issues such as inequality, data
management and social impact. A dialogue between public, private and civil society is essential to avoid
unilateral decisions.

3.14.6. Perspectives in comparison

Table 15 - Comparison of key themes on “Public sector”

Themes

Consortium perspective

Sociologists perspective

Investments in public
infrastructure

Emphasizes the need for
significant investment to
modernize  infrastructure. They

believe public-private cooperation
is essential to finance smart roads,
sensors, and dedicated lanes.

They agree on the need for public
investment but link it to a clear and
tangible collective benefit, such
as greater safety and a positive
environmental impact.

Contribution from
private companies

He suggests that private companies
should contribute only if the systems
require specific infrastructure. Too
many private actors could generate
management conflicts.

They insist on the principle of co-
responsibility: companies, being
the main beneficiaries, must
assume a share of the costs.

Social acceptance

Social acceptance depends on the
ability to demonstrate tangible
benefits, such as reduced traffic
and accidents. Clarity of benefits is
considered crucial.

They express skepticism about
social acceptance, especially if
benefits are unequal or limited to
the wealthier classes.
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Governance and the
role of the State

It requires clear governance that
fosters agile regulation and
investment. The state must facilitate
the integration of technology.

They emphasize the importance of
participatory governance, where
society is involved in decisions.
The state must act for the public

good, avoiding private domination.

Social and urban | He sees autonomous cars as a | They place emphasis on
impact means to modernize cities and | environmental and social
improve quality of life with more | impact: technology must be
efficient transportation systems. inclusive, with a focus on reducing
urban and environmental
inequalities.
Conclusions

The comparative analysis reveals a difference in approach between the consortium and sociologists:

the consortium focuses on the practicalities and investments needed to make infrastructure suitable for
autonomous vehicles. Modelers see public-private cooperation as the key to success;

sociologists, on the other hand, emphasize the need for a holistic vision, which takes into account the
social and environmental consequences of public investments. They pay particular attention to social
justice. and transparency of decisions.

Both groups of interviewees agree on the need for clear governance and targeted investments, but
differ in their priorities and approach to engaging society and private companies.

3.15 “Big data”: comparative analysis

Comparative analysis of interviews between consortium and sociologists on big data concerns question
17 of the consortium and question 13 of sociologists:

Question 17, consortium): A huge amount of big data will be collected about human drivers. How shall
this data be used by police, advertisers, and hackers?

Question 13, sociologists): A huge amount of big data will be collected about human drivers. How shall
this data be used by police, advertisers, and hackers?

3.15.1. Data collection and use by the police

The collection of Big Data through sensors of self-driving cars is seen by the modelers interviewed as
an opportunity for the police. The data can be used to identify responsibilities in the event of accidents,
acting as a “black box” and monitor illegal behavior in an automated way, without the physical presence
of officers. However, some interviewees emphasize the need for clear regulation, with the rigorous
application of the GDPR (European Union law that seeks to preserve the privacy of its users) to avoid
abuse.

The use of data by the police is instead addressed by sociologists with more emphasis on ethical and
legal risks:

the value of the data for investigations and public safety is recognized, especially in road accidents;

doubts are raised about excessive surveillance and on the behavioral control of citizens, with a risk to
individual freedom;

Some interviewees highlight negative examples of facial recognition technologies, such as
discriminatory bias and malfunctions.

In short, the consortium adopts a technical and functional perspective, while sociologists highlight the
democratic implications and the need to place strict legal limits on the use of data.
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3.15.2. Use of data by advertisers

For the consortium, Big Data collection offers significant commercial potential. However, there are calls
for the need to:

obtain explicit consent from users to share data with advertisers;
ensure a form of financial compensation for the use of personal data;
minimize excessive use of advertising, to avoid intrusions into privacy.
The sociologists’ approach in this case is more critical and systemic:

the interviewees highlight how personal data are profiled and exploited to create targeted advertising
campaigns, often without awareness on the part of users;

individual responsibility and the need to educate citizens on how to use their data are emphasized;
GDPR as a protection tool is recalled, but with a warning about the difficulty of enforcing it.

The consortium focuses on consent and economic compensation, while sociologists take an ethical and
educational approach, criticizing the current lack of awareness among citizens.

3.15.3. Security risks and data misuse (hackers)

Most of the consortium’s interviewees acknowledged that cybersecurity is one of the main challenges
for autonomous vehicles. The topics covered include:

the risk of cyberattacks that could compromise autonomous driving systems;
the need for investments in security to protect data and the vehicles themselves;
the risk of dangerous manipulations, such as accidents caused by hackers.

Sociologists also emphasize the vulnerability of self-driving cars to cyberattacks, but offer a more
nuanced view:

hacker culture is distinguished from the positive one, underlining how ethical hackers can play a role of
social control and transparency;

emphasis is placed on the social impact of attacks, with consequences for public trust in technology;
specific cases are cited (e.g. Wikileaks) as examples of positive use of data for democratic control.

While the consortium focuses on technical risks and solutions, sociologists explore the ethical potential
of hacker culture, balancing critical issues and opportunities for democratic control.

3.15.4. Control and regulation
The modelers interviewed see regulation as an essential tool to balance safety and innovation:
GDPR is often cited as a positive model to follow;

transparent data management is called for, with clear rules for access by police, companies and other
entities.

Among sociologists the approach to regulation is more critical:

more stringent and transparent regulations is raised, to avoid abuses and protect citizens’ rights;

the ability of states to effectively control data is called into question, especially in a globalized context;
the risk that regulations could be influenced by commercial interests is highlighted.

The consortium focuses on practical implementation and existing models such as the GDPR, while
sociologists highlight the need for a more critical view and more effective public control.

3.15.5. Perspectives in comparison
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Table 16 - Comparison of key themes on “Big Data”

Themes

Consortium perspective

Sociologists perspective

General approach to Big

Big Data is seen as a key tool to
optimize road safety and
improve traffic. It is necessary
to comply with regulations such
as GDPR

They critically analyze the
accumulation of data,
highlighting  the risks  of

surveillance and implications for
freedom and democracy.

Use of data by the police

They consider it legitimate for
authorities to use data to reduce
accidents and road crime,
emphasizing compliance with
privacy laws.

They consider it important to
limit the use of data to justified
cases to avoid generalized
surveillance.

Use of data by advertisers

Consent is essential. Data can
only be used with explicit
authorization for commercial
and marketing purposes.

They criticize invasive profiling
and emphasize the need for
education to increase user
awareness.

social and ethical implications.

Hacker risk and Cyber | The need to invest in | They emphasize the dualrole of

Security cybersecurity to prevent attacks | hackers: as a threat, but also as
that could compromise | a possible resource for
autonomous driving systems is | identifying vulnerabilities.
highlighted.

Social and ethical impact Focus on the practical benefits | They emphasize the
of data, with limited attention to | importance of a regulatory

framework and public oversight
to protect individual rights and
privacy.

Conclusions

Consortium approach: practical and technical, focused on the benefits of data collection to improve
security, monitor behaviors and unlock economic potential, with a focus on GDPR compliance.

Sociologists’ approach: critical and systemic, focusing on ethical, democratic and social implications.
Emphasis is placed on the need for greater public awareness, transparent regulation and risk
management.

Consortia tend to focus on the functional and technical aspects of Big Data, highlighting the potential
for improving security and efficiency. In contrast, sociologists raise ethical, social and political issues,
focusing on surveillance risks, data misuse and the need for an adequate regulatory and cultural
framework. Both perspectives converge on the need for data protection and cybersecurity investments
but differ in priorities: operational practices for consortia and protection of individual rights for
sociologists.

Both groups of interviewees agree on the need for clear rules to protect privacy and ensure security,
but sociologists introduce a deeper reflection on the social and democratic consequences of the
massive collection of Big Data.
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4 Conclusion

In total, 15 main hierarchical nodes (or themes) emerged from the analysis: Advantages of AVs, for
citizens, and companies; Penetration; Al spread in society; Transition; Changes in Lifestyle; AVs
interaction; Vulnerable road users; Risk behaviors; Road safety; Public transport; Energy consumption;
Traffic flow; Insurance market; Public sector; Big data.

From a general comparative perspective, the analysis of the responses reveals a different proposal of
“thematic blocks” by target (consortium and sociologists).

Both targets deal with the advantages of AVs, for citizens and for companies, the social factors that
allow the penetration of autonomous vehicles and the related benefits, the reliability of the transition
towards a new mobility system, the change in lifestyle brought about by autonomous driving, imposing
themselves early as background or opening themes of the analysis.

Furthermore, while the interviews with the consortium are more oriented towards a technical and
operational perspective concerning the interaction between self-driving cars, the interaction between
AVs and vulnerable road users (cyclists and pedestrians), road safety and risky behaviors (in the case
of mixed- traffic and automation not yet at level five), those with sociologists address broader issues
related to social and cultural implications such as the wider and long-term social, economic and
environmental impacts of autonomous vehicles (public transport, changes in energy consumption,
traffic flows and the insurance market, the role of the public sector).

Sentiment analysis is used to record the perceptions of the modelers.

Moving towards a more analytical comparative thematic analysis that concerns the repetition of the
main dominant thematic areas (nodes and frequency) it emerges clearly that the consortium is dealing
with the following priorities:

Technology and safety with a focus on integrating autonomous vehicles with human driving, improving
road safety and interactions in mixed traffic situations;

Mobility changes or of the transition towards new mobility models, less oriented towards vehicle
ownership and more towards shared service;

Energy impact agreeing on the increase in energy use due to the complexity of autonomous systems;

Ethical issues which primarily concern reflections on the reactivity of autonomous vehicles in critical
situations (“critical decisions”);

Role of infrastructure depending on the need for infrastructural adaptations and public-private financing
models that facilitate the transition to mixed- traffic, the first scenario in the future.

Sociologists, on the other hand, repeat themselves on:

Technological diffusion, for an analysis of the social and cultural perception of Al, with particular
attention and fear of change;

Social changes with considerations on the impact on lifestyles and with an emphasis on the changing
relationships between individuals and technology;

Ethics and privacy focusing the discussion on the treatment of big data generated by autonomous
driving and their use by authorities, companies and hackers;

Changes in the labor market that is the effects on employment, particularly in transport-related sectors.

4.1 Comparison for individual thematic areas

With respect to the main themes of scientific debate, identified through the analysis of the relevant
documentary and statistical literature, the consortium’s modelers and sociologists position themselves
on different fronts.
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The same topics, of media attention, are technological perception; safety and reliability; changes in the
mobility model; social acceptance and the role of infrastructures; energy impact and sustainability; legal
responsibilities and ethical issues and big data.

4.1.1. Perception of technology

When analyzing the interviews with the consortium, a “technical perspective” emerges, that is,
technology is seen as a means to address practical problems of mobility, safety and traffic management.
Modelers focus on the development and technical implementation of autonomous cars, that is, AVs are
seen as a means to improve safety, reduce human errors and optimise traffic. Autonomous driving is
presented as an innovative resource to be integrated into existing systems and, as a result, it is
necessary to focus in detail on modelling, regulation and implementation of autonomous vehicles. This
is a progressive innovation, for which the role of autonomous vehicles is understood as an extension of
existing transport systems. The long-term projection is also emphasized, that is, the experimental and
regulatory phases are emphasized for a gradual and safe adoption of autonomous driving.

Sociologists, in their field of expertise, have a “socio-cultural perspective” whereby technology is
analyzed as an agent of social transformation, with broader implications on human behavior, daily habits
and culture. Their reflections focus mainly on the one hand, on cultural and social acceptance, believing
that the understanding and adoption of AVs are influenced by collective perception, in particular by trust
in the new technology; and on the other hand, on ethical and critical considerations on indiscriminate
adoption, emphasizing the risks of blind trust in technology and the potential negative consequences
for privacy and personal autonomy.

While the consortium sees technology as a solution to structural problems, sociologists explore its
potential to transform (positively and negatively) social dynamics. The two visions are complementary:
technical and social must be balanced.

4.1.2. Safety and reliability

In this thematic field, modelers focus on the topic of road safety, while sociologists focus on the topic of
security of the citizens.

Modelers agree on an increase in “road safety” reported the advent of autonomous cars and specifically
due to the elimination of human error; the reduction of accidents, with emphasis on reliable algorithms
and intelligent infrastructures; the development of regulatory standards and certification procedures to
reduce technological risks and therefore also risk management through experimentation to prevent
unexpected behavior of autonomous vehicles in complex scenarios. Safety is seen as a priority in the
transition to autonomy.

Sociologists highlight the theme of “security of the citizens” from several perspectives: they reflect in
particular on the sense of security that citizens must perceive, in addition to physical protection, and on
the impacts of autonomous machines on daily life and interpersonal relationships. Also considering the
risks associated with the growing dependence on algorithms and technology, with possible
consequences on individual autonomy.

Both groups recognize the centrality of security, but while the consortium focuses on operational
mechanisms, sociologists highlight the need to build trust in the population.

4.1.3. Changes in the mobility model

The modelers are unanimous in supporting the transition already underway towards a shared mobility
model which envisages autonomous vehicles as an integral part of a shared and sustainable transport
system, the reduction of private ownership of vehicles in favor of on-demand services and the promotion
public transport and on-demand services. With the implementation of AVs, the consortium also supports
an improvement in urban logistics efficiency due to the potential reduction of urban traffic through
intelligent flow management and the redevelopment of urban spaces currently occupied by car parks.

In relation to the prospective mobility model, sociologists will have to prioritize the social impact of
autonomous driving, i.e. changes in lifestyles, with the possible increase in dependence on
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technological platforms and modification of social interactions and personal choices. Sociologists
advance criticisms of equity of access by reflecting on the possible exclusion of some segments of the
population from the benefits of AVs such as advanced and luxury technological services.

The consortium takes a pragmatic approach, as sociologists reflect on the human and cultural impacts,
calling for equity and inclusion to be taken into account in the adoption of technology.

4.1.4. Social acceptance and role of infrastructure

In this case, the modelers deal with policies in favor of the social acceptance of self-driving cars and
argue, on the one hand, the need for technological promotion including educational campaigns to inform
the public about the benefits of autonomous driving; on the other, the need for government incentives
supported through tax policies and subsidies.

Sociologists, on the contrary, reflect primarily on the resistance to change with analyzes of the cultural
barriers to the adoption of technology and on the need for inclusive education that allows all segments
of the population to understand and benefit from the new mobility.

Both see education as a key element for adoption but sociologists emphasize the importance of an
inclusive and cultural approach.

4.1.5. Energy impact and sustainability

In this thematic field, the interviewees deal, along the same lines of preventive forecasting, with the
“‘increase in energy demand” (consortium) and “environmental sustainability” (sociologists).

The consortium's modelers argue that self-driving cars will lead to an increase in energy consumption
linked to the complexity of autonomous vehicles which, in fact, require more energy for sensors,
algorithms and infrastructure. For these reasons the promotion of renewable energy and green
infrastructure is therefore necessary to compensate for the environmental impact. A sustainable future
is imagined with integrated systems that combine autonomous mobility and clean energy sources.

Sociologists deal with “social sustainability”, raising criticism on the environmental impact of new
mobility systems and increasing attention on the need to prevent technological innovation from
increasing the ecological footprint. These urgently support public policies and green transition or
government investments to ensure that autonomous mobility is truly sustainable.

Both agree on the need to address energy challenges, but sociologists place more emphasis on
environmental impact and public responsibility, while the consortium highlights technical solutions.

4.1.6. Legal responsibilities

In the field of legal responsibilities, modelers deal primarily with the theme of “distribution of
responsibility”, whereas sociologists focus their reflections on “ethical responsibility”.

The liability sharing consortium provides for the division of legal responsibilities between car
manufacturers, software providers and end users and the proposal of insurance models based on the
technological performance of vehicles.

Sociologists, however, in the sense of ethical responsibility, advance the need to establish a balance
between technical and personal responsibility; also, the need to divide responsibilities between
manufacturers, programmers and users and criticism of the lack of a clear framework for limit situations,
for example in the case of a technical failure or in the case in which the machine must make moral
decisions.

The consortium proposes practical solutions, while sociologists explore the moral implications and
dilemmas of shared responsibility.
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4.1.7. Ethical issues and Big Data

On the topic of “data protection”, the consortium clearly advances the need for data protection through
the development of regulatory standards to avoid abuse of the data collected and the need for
algorithmic transparency that can be achieved through the implementation of secure systems for the
management of sensitive information and regulatory proposals to regulate the use of information by
companies.

Sociologists, on the other hand, focus above all on “privacy and democracy” with concerns about the
improper use of data for surveillance or commercial manipulation purposes and criticisms of the
asymmetry of power between technology companies and citizens, with requests for greater legal
protection.

The consortium takes a technical and normative approach, while sociologists raise broader questions
about individual freedom and the potential impact of data collection on democracy and justice.

Conclusion

Both groups emphasize the role of safety as the main factor favoring autonomous driving, both to reduce
road accidents and to improve transport efficiency.

From the perspective of the social impacts the consortium and sociologists agree on the importance of
cultural and social changes to accept the new technology and highlight the role of trust in technology
as a transition factor.

The interaction between humans and artificial intelligence is a common theme, with particular attention
to reporting systems and user-friendly interfaces.

Both targets emphasize the importance of experimentation and therefore of testing self-driving cars in
controlled environments before large-scale deployment.

The sentiment analysis reveals that the introduction of self-driving vehicles is taken for granted, as
realistic or even inevitable. By thematic areas, briefly:

there are several advantages to the introduction of self-driving cars for both citizens and companies,
more than the critical issues regarding social/road safety;

we are facing a transition that is already underway, unstoppable, and with no way back even though
the consortium thinks that as with all new technologies we have moved forward but without losing the
goals already achieved, in essence self-driving cars will soon penetrate as a common lifestyle but
human-driven cars will not disappear;

AVs penetration will mainly depend for all interviewees:

from regulation and how it is implemented: if the emphasis of regulators and car companies is on traffic
safety there is a risk of increased congestion;

from the implementation of AVs: from the offer, that is, with respect to which advantages, changes in
lifestyle, roles they are fulfilling;

from technologies: that is, from how road communication is developed to dilute traffic congestion and
as a deterrent for impacts;

from investment in infrastructures that need to be rethought in light of this new technology and in
particular from the connection between self-driving cars and public transport;

most of the interviewees also believe that, on the one hand, traffic congestion will decrease in the long
term and this will depend on the ability to integrate it in a rational and sustainable way within urban and
social dynamics and, on the other hand, that electricity consumption will increase in the short term, with
the possibility of reduction conditioned by optimal mobility policies and management.

The main differences, however, concern more thematic focuses:

technological vs sociological focus, i.e. the consortium delves into the technical aspects concerning the
interaction between self-driving cars, the interaction between AVs and vulnerable road users (cyclists
and pedestrians), risky behaviors (in the case of mixed- traffic and automation that is not yet at the fifth
level); sociologists instead address broader issues related to social and cultural implications such as
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the broader and long-term social, economic and environmental impacts of autonomous vehicles ( public
transport, changes in energy consumption, traffic flows and the insurance market, the role of the public
sector );

energy and sustainability: the consortium highlights the prospect of increasing energy consumption
needed to operate autonomous systems and the potential environmental impact, while sociologists
address the topic in general terms, highlighting the importance of a transition towards renewable
energy;

liability and regulation: the consortium emphasizes the need for clear regulations to establish liability in
case of accidents and, although in thematic compensation, sociologists instead highlight the conflict
between the user's and the manufacturer’s liability, underlining the importance of a legal balance.

This extended prospective analysis reveals:

complementary approaches: the consortium offers a technical and regulatory view, while sociologists
explore the social, cultural and ethical implications of AVs penetration. Together, the interviewees
provide a holistic understanding of the transition to autonomous driving.

shared key challenges: security, privacy, equity of access to technology and sustainability emerged as
central themes for both perspectives.

recommendations: the integration of technical and humanistic skills is essential to ensure that the
development of self-driving cars is done in an ethical, inclusive and sustainable way. The transition to
autonomous driving requires:

interdisciplinary collaboration: integration of technical and humanistic skills;
public education and transparency: active involvement of the population;
ethical standards: safeguards to protect individual freedom and promote fairness.

This in-depth comparison highlights how the success of autonomous vehicles depends not only on their
technical efficiency, but also on their ability to respond to social needs and concerns in a fair and
sustainable way.

Table 17 - Perspectives in comparison: consortium and sociologists on the future of Autonomous
Vehicles

Aims Consortium Sociologists

General approach Technical and operational | Socio-cultural vision: Emphasis
vision: focused on the | on the long-term  social,
integration of autonomous | economic and environmental

vehicles, road safety and autonomous

interactions in mixed traffic.

impacts of
driving.

Perception of technology

Technology seen as a practical
solution to improve mobility and

safety. Need for technical
regulation and progressive
adoption.

Technology seen as an agent of
social transformation, with
impacts on habits, human
relationships and privacy. Critical
issues on blind trust and loss of
personal autonomy.

Safety and reliability

Focus on road safety: reducing
accidents by eliminating human
error and developing reliable
algorithms.

Focus on citizen safety:
subjective perception of safety,
psychological impact and
dependence on algorithms.

Changes in the mobility
model

Support shared mobility and
integration with public transport.
Reduction of private vehicle

Attention to social impact: risk of
exclusion for some segments of
the population and growing

ownership. dependence on digital platforms.
Social acceptance and | Need for educational | Reflection on cultural barriers
infrastructure campaigns and government | and resistance to change.
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incentives to encourage
adoption of autonomous driving.

Importance of inclusive

education.

Energy impact and | Expects energy demand to | Focus on social sustainability
sustainability increase due to technological | and the need for public policies
complexity of  autonomous | to avoid an increase in the
vehicles. Renewable energy | ecological footprint.
solutions.

Legal responsibilities Distribution of responsibilities | Focus on ethical responsibility
between manufacturers, | and moral issues related to
software providers and end | critical decisions of autonomous
users. Need for new insurance | vehicles. Criticism of the lack of a
models. clear legal framework.

Ethical issues and Big | Need for regulatory standards | Concerns about data misuse and

Data for data protection and greater | surveillance risks. Criticisms of
algorithmic transparency. the asymmetry of power

between companies and citizens.

Challenges and | Emphasis on technical | Need for interdisciplinary

recommendations regulation, safety and | approach, transparency and

progressive experimentation
for a safe transition.

ethical standards for sustainable
and inclusive adoption.
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