
Illustration 1 - A Vislab self driving car on Anas state road in Sardinia
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EU Transport Commissioner, Adina Vălean, described the transport system as a backbone 
that connects European citizens and businesses. Transport in Europe employs more than 

10 million people and is worth about 5% of European GDP. At the same time, transport is not 
without its social costs: today, pollutant emissions from transport account for about a quarter 
of Europe’s total greenhouse gas emissions. Moreover, every year more than 25,000 people 
die on Europe’s roads. 

The most accredited scientific research argues that pollutant emissions from transport contribute, 
inter alia, to climate change and to extreme weather phenomena. Climate change will affect 
transport infrastructure through four types of phenomena:

30 million zero-emission cars by 
2030 and nearly all zero-emission 
cars by 2050. To achieve the goal of 
a resilient road, we must therefore 
invest in green, sustainable and 
environmentally friendly roads.

But the roads of the future can only 
be green because they will also be 
digital. According to the European 
Commission, digital technologies 
have the potential to revolutionize 
the way we move by making our 
mobility smarter, more efficient and 
greener.

In Italy there is a very ambitious 
legislation on the digital 
transformation of roads. Through 
the ministerial decree “Infrastrutture 
e Trasporti” of February 28, 2018 
(the so-called “Smart Road Decree”), 
the Government has given a strong 
impulse to smart roads and to road 
testing of automated vehicles.

The Decree provides that by 2025 
the entire Italian part of the EU 
TEN-T infrastructure network (Trans-
European Network Transport) 
will become a smart road, i.e. a 
connected and intelligent road. 
The interventions will be carried 
out initially (by 2025) on the 
infrastructures belonging to the 
TEN-T network and, at any rate, on 
the entire highway network.

Subsequently (by 2030), 
further services will be 
activated to divert 

1. the increase in temperatures, which leads to a greater vulnerability of road (asphalt) 
and rail (tracks) infrastructures due to the increasing frequency of hot days;

2. the variation in rainfall, which negatively affects the stability of soils and 
consequently of road and rail infrastructures located in unstable contexts and 
leads to the risk of flooding of underground infrastructures;

3. the variation in sea level, which poses risks for road and rail infrastructures 
located on coasts and for harbor infrastructures;

4. floods, which have impacts on transport infrastructures located near waterways.

All over the world we are wondering how to strengthen our infrastructures 
and make them more resilient to increasingly frequent extreme weather 
phenomena. At the same time, to prevent this damage in the first place we 
need to make our roads “green”, because the less pollution produced by 
transport, the less climate change impact we experience and the less damage 
caused to infrastructure. 

This explains why in its Sustainable and Smart Mobility Strategy, the European 
Commission states that it is aiming for a green road future, with at least  
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flows in the event of serious accidents/obstructions; 
to intervene on average speeds, to avoid or resolve 
congestion; to suggest trajectories and lanes; to manage 
access dynamically, as well as to manage parking and 
refueling (with particular reference to electric charging). 
Digital services will gradually be extended to the entire 
SNIT (National Integrated Transport System) network. 

All road digitalization interventions will be planned and 
implemented immediately, then they will apply to newly 
built infrastructures, or existing infrastructures that are 
subject to upgrading or to technological, constructive 
or functional innovation interventions. The costs for the 
implementation of functional specifications will be borne 
by the authority or infrastructure operator.

In Italy, Anas (Ferrovie dello Stato Group), the main 
national operator of state-owned roads and highways, 
with its 32, 000 km of managed roads, is also at 
the forefront of the promotion and testing of V2X 
communication technologies enabling the deployment 
of autonomous driving and connected vehicles. Anas is 
gradually implementing a plan to transform the main 
roads of its network into smart roads. The first trials 
involved the section of the state highway that provides 
access to Cortina d’Ampezzo, where the Alpine World Ski 
Championships were held in February 2021. The Anas 
Smart Road in Cortina d’Ampezzo was the first Italian 
smart road to be authorized.

The Anas Smart Road is designed in a modular way, which 
means it is composed of independent, autonomous and 
interconnected units connected by functional and multi-
technological spots (Green Islands). Each module of the 
smart road is organized to host all of the technological 
elements necessary to provide the set of services required 
by the smart road itself: broadband connectivity systems; 
“in motion” connectivity systems; intelligent technologies; 
ICT platforms.

There are two types of connectivity system:

1. “broadband” systems, which represent the physical 
infrastructure of the telecommunications and data 
network architecture of the smart road. Based on wired 
connections, they link the knots through a backbone 
consisting of several fiber optic rings that are intended to 
connect the equipment installed along the entire route of 
the smart road;

2. - wireless “in motion” systems that allow connection 
in motion between users and vehicles, vehicles and 
infrastructures and between vehicles. These systems, in 
fact, take into account the deployment of “personal mobile 
devices” exploiting both the enormous potential offered by 
these tools (e.g. sensors such as accelerometers, gyroscopes, 
magnetometers, proximity sensors, barometers, hands-
free messaging) and the possibility of having dedicated 
applications on these devices (“Smart Road” App) to provide 
info-mobility and road safety services. 

Anas chose to create a dedicated Wi-Fi network that 
operates at  the speed expected for the stretch of road 
and potentially up to at least 130 km/h. As such,  mobile 
devices can be connected to an intranet specially 
dedicated to smart road services, called “Wi-Fi in Motion”.
Connectivity systems play a crucial role in the deployment 
of C-ITS systems for connected and autonomous driving. 
In particular, a key element for the evolution of C-ITS 
systems is represented by V2X (Vehicle To Everything) 
communication technologies, which allow data exchange 
between vehicles (V2V communication), between 
vehicles and road infrastructure (V2I communication), and 
between vehicles and pedestrians (V2P).

The technologies that enable smart road connectivity 
systems are primarily based on LTE-vehicular and its 
evolution LTE-V2X (or C-V2X technology), and the IEEE 
802.11p standard (better known as DSRC or ITS-G5).

The coexistence of different V2X communication 
technologies has prompted Anas to adopt solutions that 
ensure all users can receive the same information and 
services regardless of the technology adopted by the 
manufacturers of their vehicles.

Each smart road will include a Green Island, a multi-
technological location for the production and 
transformation of energy from renewable sources 
(photovoltaic, small wind turbines), which will allow 
each segment of the infrastructure to be powered in a 
sustainable way, thanks also to an electrical distribution 
system that increases energy efficiency and reduces 
operating costs.

The Anas Smart Road is therefore green, as will be the 
totally electric connected and automated car, such as the 
one created by VisLab (the first company authorized to 
experiment autonomous driving on Italian roads). VisLab’s 
driverless car has already covered 3,000 km on Anas’ state 
roads (closed to traffic) and many thousands of kilometers 
on urban roads open to traffic in Parma and Turin. The next 
challenge for VisLab is to launch the autonomous vehicle 
on state roads open to traffic.

Italy is therefore taking up the European Commission’s 
challenge to develop a road system that is increasingly 
resilient, green and digital.

In Europe, work to create an increasingly digital road has 
been under way for some time. Roads are now classified 
based on the levels of support that infrastructure can give 
to autonomous driving. This ranges from the lowest level 
(conventional infrastructure without digital information), 
to medium level (where all dynamic and static information 
on the infrastructure is available in digital format), up to 
the highest level (defined as cooperative driving, where 
the infrastructure itself is able to guide both individual 
vehicles and groups of vehicles in order to optimize traffic 
flows).



Illustration 2 - View from the inside of an autonomous vehicle
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Cooperative driving makes us think of the future road as a train track where the European Rail Traffic Management 
System is fully automated. The road of the future will therefore be green, smart, digital and increasingly similar to a train 
track. In current platooning tests on open roads, we already see a truck with a driver in the lead, followed by the other 
driverless trucks, connected only digitally to the lead truck and imitating its movements. This is the same concept as the 
driving locomotive followed by the railroad cars. On the highways of tomorrow we will see a series of vehicles all moving 
at the same speed, remotely activated by a connected control unit that regulates all the movements of the cars, like a 
remote-controlled car track.

Two thousand years ago, in Ancient Rome, the grooves carved in the stone paving to facilitate the movement of war 
chariots, transformed the ancient roads of the Empire into the first railway tracks in history. The road of the future, which 
will increasingly resemble a railroad track, is therefore only following its ancient destiny.#



What is Ethical about an Autonomous Vehicle?

The autonomous vehicle is not only a mechanical means governed by a system of algorithms that 
has the function of proposing a better way of moving, but also constitutes a lever for a profound 

social change.

The autonomous vehicle as a thinking entity that requires not only technical or safety rules but also ethical and 
social ones.

A vehicle that can make ethical choices for us in critical situations (see the Moral machine experiment), 
distinguish and give a scale of values to different users and situations is, in fact, a necessity.

Sharing, planning and safe travel allow to eliminate those causes of stress and antagonism between users that 
are instead inevitable in the current context of road traffic.

Ethics and psychology and social impact are our companions in an autonomous vehicle.

The recent publication edited by Leonardo Annese, together with 25 other authors, of the PIARC Italian National 
Committee Autonomous and Connected Driving in the book «Autonomous vehicle, a leap into the XXI Century - 
Ethical, social and safety aspects» by Pagine editore has developed extensively this theme.

In the 21 chapters of the book, the implications of autonomous driving are presented that go beyond the mere 
technical aspect of transportation.

Psychologists, lawyers, artificial intelligence experts, road safety experts and other professionals provide a 360° 
overview of the world of autonomous driving.

https://www.amazon.it/Autonomus-vehicles-leap-into-century-ebook/dp/B096Y3FD69
 
The topic of autonomous vehicles’ ethics has entered the considerations of the European Commission, which 
has issued guidelines on Artificial Intelligence and how it can be incorporated into the autonomous vehicle. 
European projects such as Trustonomy or PAVE from the US arise precisely from the need to quantify and 
regulate the impact of driving automation in a context of awareness and acceptance.

AVs promises numerous social and economic benefits. They are expected to dramatically increase the efficiency 
of our transportation infrastructure, reducing pollution and freeing up millions of man-hours in productivity. 
They also promise to dramatically reduce traffic fatality and injury rates. With millions of AVs potentially moving 
through our urban environment, AVs are arguably the first man-made artifacts to make autonomous decisions 
with potential life and death consequences on a large scale. This marks a qualitative shift in the consequences 
of engineers’ design choices. 

In particular, AVs generate negative externalities - consequences that affect third parties not involved in their 
adoption. An example of these externalities is an AV that prioritizes saving the lives of its passengers over 
pedestrians. Negative externalities can greatly affect economic growth and social life. While an obvious solution 
to limiting such externalities is the use of Law Enforcement by an authority, automated control will be a difficult 
task for several reasons. For one thing, machines are still viewed as black boxes; it is unclear how they process 
their inputs and how they make decisions, sometimes even to those who program them. This makes it difficult to 
implement precautionary procedures to limit potential externalities and raises other concerns such as liability. 

Accustomed to their old role, we are not yet ready to attribute moral personality to machines and thus still 
have a psychological barrier that prevents us from holding them accountable. The lack of transparency of 
machines would make it even more difficult to accept holding them accountable even within their new role. In 
addition, machines will be in a constant learning process, making it unclear whether their actions at any point 
in time reflect their long-term behavior. Therefore, prior testing and certification may not be sufficient. Another 
concern is that AI systems have been shown to be biased in making decisions, and it is unclear whether this is 
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due to their design or learning human biases. These concerns are 
not only valid but also alarming and have a strong potential to slow 
the transition of AI into the role of the primary agent unless the 
public begins to see them addressed satisfactorily soon.

The safety of automated vehicles will also impact the level of 
acceptance and social acceptance.

Affordability: technology should also be accessible to all segments 
of the population. It is not acceptable that only a certain group can 
acquire such vehicles even if the technology is regulated.

New financing models could also be developed with the support of 
the insurance industry.

Although self-driving vehicles may initially incur additional costs, 
with economies of scale these costs will decrease significantly until 
they are fully absorbed into the production cycle.

Moreover, political authorities may also provide fiscal and financial 
incentives for such vehicles.

With the emergence of autonomous cars, a number of ethical 
issues arise. While morally, the introduction of autonomous 
vehicles into the mass market seems inevitable due to a reduction 

in accidents of over 90% and their accessibility to disabled passengers, elderly and minors.

A few issues remain that have not yet been fully resolved. These include:

• moral, financial, and criminal liability for accidents,
• the decisions an automobile must make before a (fatal) accident,
• privacy issues,
• Potential loss of jobs.

Regarding the latter, the advent of AI is quickly erasing or transforming almost all jobs in which humans proved 
to be not only replaceable, but also decidedly slower than «intelligent programs», on the one hand reducing 
jobs, but on the other creating «new professions» with specific skills to manage AI programs.

This is why, in the new development and adaptation to the phenomenon, it will be important and indeed 
fundamental to structure human skills in controlling and using increasingly complex tools in a cultural project 
of technological innovation in which the critical factor for success will always remain man.

AI has not eliminated jobs, but it has replaced and will replace the skills required by the market. A recent World 
Economic Forum study estimated that 75 million workers will be replaced by machines over the next five years, 
but that over the same period those very machines are expected to make 133 million new jobs necessary.

This is because market demand does not require more manpower, but rather specific skills to make the best 
use of automations capable of guaranteeing, in less time and at a lower cost, the same performance that would 
have been rendered by that same manpower. 

That the machine and the human being were destined to coexist and interact more and more closely was clear 
since the nineteenth century with the industrial revolution, but this union has reached much higher levels than 
substitution in work. The brain of the autonomous vehicle will have to be more and more similar to ours in 
order to guarantee a convenient cohabitation for both machine and human being and to avoid situations of 
conflict of value choices.#
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