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Self-driving cars in a nutshell

Today nearly all new automobiles are already
equipped with sensors and driver-assistance
systems - for example, for parking or emergency
braking. But the advances go further: automo-
bile companies as well as major tech firms are
working on fully automated vehicles able to reach
their destination entirely without a human driver
at the wheel. Experts agree that self-driving cars
will enter the market sooner or later, although
the exact date is uncertain.

Opportunities ...

Fully automated automobiles have the potential to
improve the mobility of the elderly, children and
persons with a disability. Moreover, self-driving cars
would help save time, as people could take care of
administrative work during their commute.

Thanks to self-driving cars, new transport services
could arise, for instance, collectively operated pri-
vate vehicles that pick up and drop off passengers at
the location of their choice. By using a fleet of auto-
mobiles to create such ridesharing opportunities,
the overall number of cars on the road, and thus the
volume of traffic, could be reduced.

Road safety could be positively impacted, as fully
automated cars cannot be distracted (unlike peo-
ple) and because they react faster than humans. In
addition, if self-driving cars are connected with other
vehicles and their surroundings, traffic infrastruc-
ture could be used more efficiently.

Risks ...

Fully automated vehicles travelling without passen-
gers would significantly increase traffic volume. The
development could further spur urban sprawl, as
access to traffic infrastructure would be a less deci-
sive factor when choosing a place to live. In addition,
self-driving cars could also enter into direct compe-
tition with Switzerland's extensive and well-estab-
lished public transport network.

The mix of vehicles equipped with sophisticated
technology and conventional automobiles in addi-
tion to other traffic participants brings its own risks
and could reduce road safety. The legal situation
remains unclear, and there are numerous open
guestions concerning accountability and liability in
the event of an accident.
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Self-driving cars collect massive amounts of data
and exchange this information with other auton-
omous vehicles and with their surroundings. This
gives rise to challenges surrounding data privacy,
especially with regard to personal data.

...and some recommendations

Whether self-driving cars will ultimately lead to more
efficient mobility or cause ever-greater flows of traf-
fic is largely dependent on the political safeguards
introduced. The experts surveyed in the scope of
this study agreed that regulatory measures are
necessary already today. They believe a laissez-faire
attitude would lead to a pronounced shift from col-
lective to individual transportation - and culminate
in an increase in urban sprawl as well as in greater
volumes of traffic.

Self-driving cars will have a major impact on our
mobility behaviours. For this reason, it is critical that
we think about and discuss transport systems of
the future. A key question addresses the degree to
which the government can and should impact the
mobility of citizens through the introduction of polit-
ical framework conditions - or the degree to which
the developments should be left to the discretion of
the automobile industry and its technologies.

Switzerland will therefore have to collaborate with
other countries to create common and coordinated
requirements for the authorisation of self-driving

cars. Moreover, liability issues must be settled, and
safety standards defined. In addition, driver training
and further training for operating highly and fully
automated vehicles should be introduced.

To prevent an increase in traffic flows, new passenger
transport providers should be allowed on the market
and more flexible services for collective transport
should be permitted or even promoted with targeted
incentives. It is also important to introduce measures
regulating use of the data collected by the vehicles.
In doing so, policymakers must agree on a position
that serves the public interest and that allows them
to fulfil their official duties while also safeguarding
the data of individual citizens.

Extensive analysis of literature and discussion
of scenarios

As part of this TA-SWISS study, the project group
led by Fabienne Perret and Peter de Haan (both at
EBP Schweiz AG) as well as Ueli Haefeli and Tobias
Arnold (Interface) first examined the existing
literature on automated vehicles. Based on their
findings, they developed three possible scenarios
that describe how various governmental inter-
ventions to regulate the entry of self-driving cars
to the Swiss market could unfold. The scenarios
were then discussed and evaluated with layper-
sons, experts and stakeholders. These discussions
served as the starting point for recommendations
designed to capitalise on the potential of self-
driving cars while also reducing the associated
risks.

Mobility at a crossroads

Travelling independently from one place to
another and choosing one’s mode of transpor-
tation is viewed as a basic right in Switzerland.
As a result, the past years have seen a consis-
tent increase in the volume of traffic. Now,
self-driving cars have the potential to radically
change Switzerland's traffic system.

The average Swiss citizen has become increasing
mobile. In 2017, the Swiss travelled 134 billion per-
son-kilometres by car or rail, which is an increase
of 32 per cent compared to the year 2000. In the
same period, cargo transportation also increased,

although less markedly at 16 per cent. Railway lines,
motorways, roads and other infrastructure have

led to incisive changes in the countryside: taken as
a whole, the existing traffic systems would cover a
region the size of the Canton of Thurgau.

Today, the 4.5 million cars on Switzerland's roads
still transport at least one person: the driver sit-
ting at the steering wheel. But this could change.
At some point in time, cars will possibly be able to
circulate without a driver - a condition that would
fundamentally alter the entire traffic system.



Prototypes in the starting blocks

Fully automated automobiles will not immediately
become common on Switzerland's roads. Never-
theless, there are already forerunner technologies
that help drivers to stay in their lane or maintain the
correct distance to the vehicle ahead. These tech-
nologies are termed assisted systems (level 1). At
the next level are partially automated vehicles that
assume control for specific manoeuvres (level 2);
these systems have already been approved and can
be used to autonomously park or to drive in a lane
on a motorway, although the driver must remain
attentive and ready to intervene and correct course
at all times. Driving conditionally automated cars
(level 3) is a bit more relaxing, as these vehicles are

SAE Levels of Driving Automation
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Technology, safety and efficiency

An inattentive moment, driving too fast in a curve or
nodding off for a second: the consequences on the
road are often fatal. The vast majority of accidents

- roughly 90 per cent - are due to human error.
Self-driving cars promise to significantly promote
road safety thanks to their ability to react quickly.

In the long term, self-driving cars may - as experts
hope - also help to better distribute traffic on
existing traffic networks. Highly and fully automated
vehicles would be safe even if the physical distance
they maintain to other vehicles on the road were
less that what is recommended today, as a machine
can react up to six times faster than a human being.
If all vehicles were self-driving cars, and if they were
all connected, the traffic capacity on motorways
could increase by over 30 per cent and, in cities, by
10 to 20 per cent.

Nevertheless, the increase in automation is not
equal to an increase in road safety. In particular,

entirely autonomous in certain conditions, for exam-
ple, on the motorway. In these cars, drivers could, to
a certain extent, perform unrelated tasks, but would
have to be ready to assume control over the vehicle

after receiving a brief advance warning.

Highly automated vehicles (level 4) would be able
to circulate without monitoring in precisely defined
conditions, for instance, on certain roads and within
set speed limits. Fully automated vehicles (level 5)
would be able to carry out all driving tasks auton-
omously and could, in principle, be on the road
without any passengers at all. The design of these
vehicles would possibly differ greatly from today’s
models, as they could even do without a steering
wheel.
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arise in the number of conditionally automated
vehicles (level 3) would diminish rather than pro-
mote road safety. One problem is that the mix of
vehicles equipped with sophisticated technology,
standard vehicles and other traffic participants -
including cyclists and pedestrians - brings its own
risks. Another issue is that the transition phases
during which conditionally automated cars transfer
control from machine to driver are problematic. As
such, a marked increase in safety can be expected
only when mainly highly automated or even fully
autonomous vehicles are on the road. Nevertheless,
risks remain even under such circumstances - for
instance, if hackers should succeed in assuming
control of a vehicle.

Traffic as an IT challenge

For the most part, currently authorised car models
with driver-assistance systems or partial automation
process the sensor data collected themselves. But to
increase efficiency, self-driving cars should be able



to exchange data with other self-driving cars, with
the traffic infrastructure and with their surround-
ings. Data exchange is necessary to optimise choice
of route, adjust light signals to the flow of traffic and
link the various private and public transport modes
to form actual chains of transport as well as to ena-
ble individuals having the same travel destination

to form a carpool. In other words: only if a compre-
hensive flow of data among all traffic participants is
guaranteed can a cooperative, intelligent traffic sys-
tem be created - one able to efficiently use existing
infrastructure capacities. Smartphones (or the latest
technological development) could play a key role in
connecting pedestrians, cyclists and public transport
with individual, private automobiles.

Itis, however, clear that the technical issues and
challenges with regard to data privacy are consider-
able. Very different kinds of data must be processed:
personal data, i.e. name and age, in addition to
current location, destination, other mobility needs
and resources and - with an eye to payment modali-
ties - a bank account, if needed. Other required data

include information about the vehicle, its location,
size and number of passengers. Finally, data on in-
frastructure are collected, for instance, construction
status, current weather conditions, current number
of vehicles on and traffic capacity of a specific route.

Concerns surrounding data privacy are especially rel-
evant with regard to personal data, even if these can
technically be anonymised. Moreover, government
officials must observe the statutory provisions that
determine the governmental tasks for which the data
may be accessed. By contrast, a private company -
for instance, within the automobile industry - simply
needs permission from the user to gain access to
these data. Already today, automobile manufacturers
have discretionary access to the data generated by
a car via the contractual sales agreement. Neverthe-
less, it is often difficult to determine why and to what
degree data are collected and used. Moreover, when
a vehicle's sensors provide information on the sur-
roundings at large, the data collected are no longer
restricted to the owner of the vehicle.



Who would benefit from self-driving
cars?

Self-driving cars have the potential to increase the
mobility of individuals who are not able to operate a
vehicle themselves. A fully automated vehicle would
allow older people or persons with a disability to
independently go to a doctor's appointment, and par-
ents would no longer have to provide a «taxi service»
to pick up their children at all hours.

Commuters also see potential advantages in self-
driving cars. In the time spent commuting by car,
they could take care of administrative tasks and
conduct meetings, for example, by phone (which is
currently against the law) or by video conference.
The expectations are equally high in the logistics
branch: some 50 per cent of all expenditures of a
transport company go towards paying the salaries of
drivers, and self-driving lorries would lead to consid-
erable savings. Public transportation networks are
interested in smaller self-driving shuttle buses that
transport passengers on demand in sparsely popu-
lated regions or that can be used to extend services
to off-peak hours .

More freedom or more traffic?

If the new technology enables individuals who pre-
viously could not drive to operate private vehicles,
a further increase in motorised private transport

is to be expected. Nevertheless, self-driving cars
could also give rise to new offers in public as well
as collective transport. Private individuals could use
their cars to create ridesharing opportunities - it is
predicted that «public individual transport» options
will arise that are able to accommodate the needs
of passengers while also maintaining flexibility with

regard to both the timetable and the pick-up/drop-
off location. These collectively operated private cars
would also be capable of driving passengerless and,
in keeping with the model «mobility on demand»,
would pick up and drop off people at their location
of choice.

Experts believe that collective transport options
mean that the mobility demands of the population
will be covered by fewer cars on the road. If private
transportation were shifted from driving one’s own
car to sharing a fleet of automobiles, optimistic fore-
casts claim the overall number of cars on the road
could be reduced by over 80 per cent. Cities would
then require fewer garages and parking spaces, and
valuable urban space could be used for public parks
or residential buildings. In rural areas, by contrast,
self-driving cars are likely to exacerbate urban
sprawl, as people would have less motivation to
consider access to public transport when choosing a
place to live.

Whether self-driving cars will ultimately lead to more
efficient mobility or primarily cause ever-greater
flows of traffic is currently difficult to predict and is
largely dependent on the future regulatory meas-
ures introduced. Experts are also in disagreement on
when a majority of vehicles will achieve which auto-
mation level. What is certain, however, is that auto-
mobile manufacturers and an increasing number of
IT companies are working on developing self-driving
cars. To ensure that Switzerland is not overwhelmed
by the development, it is important to already now
begin considering ways to integrate the predicted
innovations into the country's traffic system.



Law and ethics

The challenges surrounding mobility and traffic
are not limited to technical issues. Legislation such
as the Road Traffic Act and the Passenger Trans-
port Act must also make provisions for the intro-
duction of self-driving cars. A broad-based discus-
sion of several fundamental issues is necessary.

Motorised vehicles are only allowed on Switzerland’s
roads after they have received type approval. The
Federal Roads Office (FEDRO) determines whether
a vehicle type adheres to Swiss regulations. The
cantonal driver and vehicle licensing offices are
responsible for issuing approval. The vehicle regis-
tration authorities, however, currently do not have
type approval procedures to assess whether an
automated vehicular system at levels 3 to 5 meets
the necessary - yet to be defined - safety require-
ments. For this reason, these types of vehicles are
currently only authorised by way of a special permit
that also regulates liability.

International harmonisation
indispensable

It is not solely Swiss regulations that govern Swiss
traffic: due to cross-border traffic, Switzerland will
face considerable pressure to adopt the authorisa-
tion procedures of neighbouring countries.
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Minimal standards for an international coordination
of vehicle authorisation and traffic rules are set out in
the Vienna Convention on Road Traffic, which stipu-
lates that a vehicle must be operated by a driver at all
times. In March 2016, the Convention specified that
the driver at the wheel must be able to deactivate or
override automated assistance systems. The require-
ments for transferring control to autonomous steer-
ing systems have not yet been agreed; ensuring a
safe transition to a self-driving car from a car steered
by a human being will be a particularly relevant issue.

Virtual driving

Today, a driver must possess a licence attesting his
or her ability to operate a car. Theoretically, such a
licence would be superfluous for operating a self-
driving car, although other skills might be required
- and proof of these skills would be necessary, as
interacting with highly automated vehicles is poten-
tially complex and operating them can pose corre-
sponding challenges.

One possibility is the introduction of new licence
categories according to the specific automation level
of a vehicle. Mixed license categories would also be
conceivable: to compensate for deficits in an individ-
ual's ability to drive - in older drivers, for instance
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- a licence would be issued only on the condition
that their car has semi-automated driver-assistance
technologies such as night vision and emergency
braking systems.

Shared responsibility

The national Road Traffic Act must be amended to
allow for self-driving cars, as it requires that every
vehicle is operated and steered by a human being
at all times. In the case of semi-automated vehicles,
the human driver retains liability under both crimi-
nal and civil law, as he or she remains accountable.
If control of the vehicle is transferred entirely to
the automated systems, only causal liability will be
generally applicable in future, or in some cases the
product liability of the manufacturer - provided the
vehicle was not manipulated and was used for its
intended purpose. The vehicle owner cannot be held
responsible for any programming errors that arise.
It should be noted that the legal parameters with
regard to using software based on artificial intelli-
gence are not yet defined.

It could also prove difficult to determine exactly why
a car broke down or caused an accident - and thus
allocate liability. Moreover, errors can occur when
collecting and transferring data; the authorities re-
sponsible for infrastructure would be accountable in
such cases. In future, automated vehicles will have
to be equipped with recording devices - like the
black boxes used in air travel - in order to register
in detail the activities carried out by the system or
by the driver and thus clarify questions surrounding
accountability.

Rules for ridesharing

Thanks to self-driving cars, new services at the cross-
roads between public and private transport could
arise. For example, «<mobility on demand» would be
feasible, meaning passengers wishing to leave at the
same time for a similar destination would no longer
be bound by a fixed timetable. Instead, they could
ride in a fully automated and connected vehicle.
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However, the Passenger Transport Act stipulates
that companies transporting people regularly and
for profit must set up a timetable (Art. 13). The cor-
responding ordinance to the act defines a set of
other conditions for companies that regularly trans-
port passengers in vehicles with a capacity for nine
or more persons. Transportation offers designed for
a larger number of passengers that provide flexible
services according to demand and time, route or
drop-off point are clearly at variance with prevailing
law. As such, the regulations surrounding the trans-
port of persons must be amended if innovative
transport services are to be realised.

New ethical challenges

At first glance, self-driving cars have the potential

to improve our living circumstances, as they are
likely to cause fewer accidents than vehicles driven

by humans. Moreover, individuals who are unable
to operate a car would enjoy greater mobility and
could travel larger distances. As such, self-driving cars
promise improved quality in safety and mobility.
Nevertheless, standardised safeguards are essential.

Traffic accidents have become less frequent in
recent years, but a wrong move at the wheel can still
have fatal consequences. Moreover, when enough
time remains to react not just instinctively but also
prudently, the dilemma tends to take on added
significance. In connection with self-driving cars, the
choice between several undesirable courses of action
further aggravates the issue - is it ethical to delegate
reacting to a potential collision to a machine?

From an ecological point of view, the question arises
as to whether self-driving cars would effectively lead
a reduction in traffic volume and thus play a positive
role in protecting the environment.

In addition, self-driving cars are veritable informa-
tion hoarders. They exchange massive amounts of
data with other autonomous vehicles and with their
surroundings. This generates questions on how the
individual right to one’s own data should be politi-
cally weighted.



Private cars or ridesharing: three scenarios

in the spotlight

Self-driving cars could become part of Switzer-
land’s traffic system in a variety of ways. Three
scenarios cover the spectrum of feasible devel-
opments and can be used to reflect possible
traffic policy goals in Switzerland.

Based on comprehensive analysis of the relevant lit-
erature, the TA-SWISS study predicts that digitisation
of traffic will progress quickly but that future devel-
opments are in no way preordained. In particular,
the political sphere exercises a significant influence
on how highly and fully automated vehicles will
become part of Switzerland's traffic system. As part
of the study, three different scenarios were devel-
oped that differ mainly in the degree to which the
government should work towards greater collective
use of self-driving cars.

Individualism shapes the overall
approach

The developments in the first scenario are market-
driven and largely free from political influence. In
this scenario, highly and fully automated vehicles

are mainly owned by private individuals who use
them for their personal needs, as is the case today
with conventional cars. Rides are rarely shared, and
cars are often on the road with low occupancy or
even entirely empty. The automobile manufacturers
guarantee the flow of data required for safe naviga-
tion of self-driving cars.

Especially in cities, both individual traffic and cargo
transport increases markedly, and infrastructure
and energy demands rise correspondingly. The
centres tend to be more difficult to reach, as traffic
congestion is common during rush hour.

Ridesharing throughout Switzerland

The scenario on the other end of the spectrum envi-
sions collective modes of transportation throughout
Switzerland. This solution requires active interven-
tion on the part of the government; energy policy
and environmental objectives are given priority and
corresponding laws must be enacted and enforced.
Collective public transport services are offered and
used in both urban and rural regions.
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All vehicles are connected with each other and to
traffic infrastructure; the vehicles exchange the

data collected on a platform that serves all of Swit-
zerland. The communication systems required to
secure this type of infrastructure are complex and
expensive. Individual passengers must accept that
other passengers would want to get in or out at a
location that is not directly on their route. In addi-
tion, some individuals prefer not to share a ride with
strangers.

In order to guarantee a steady flow of traffic, auto-
mated and connected driving will be compulsory on
certain routes and at certain times. Privately owned
vehicles operated for individual use are allowed on
the roads only when traffic volumes are low, thus
making them uninteresting to own.

Individualism at the periphery,
collectivism in the centre

The third scenario presents a version lying between
the two extremes described above. In dense urban
space, the public authorities create incentives to
integrate self-driving cars into the collective traffic
system. Cargo transportation is also part of traffic
management, thus reducing the number of empty
cargo vehicles. Commercial providers of ridesharing
services (e.g. group taxis) enter the market, espe-
cially in high-demand urban and suburban areas. A
high number of passengers continue to use trains,
streetcars or buses to travel between urban centres.

In non-urban spaces, where use of the transport
network is less intense, policymakers see no need
for additional interventions and would allow the
market to drive developments. In the peripheries,
individual use of self-driving cars is therefore most
common.
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Aligning contradictory goals

The Federal Department of the Environment, Trans-
port, Energy and Communication (DETEC) has defined
strategic goals for future mobility in Switzerland.
These goals address the introduction of an efficient,
fully functional comprehensive traffic system by 2040
that fulfils sustainability requirements as well. There
is, however, friction between the stated goals. On
the one hand, it is important that transport systems
are safe, reliable, readily available and accessible;
individuals should be able to individually choose and
combine their preferred mode of transportation. On
the other hand, the goal is to significantly reduce
environmentally damaging emissions caused by traf-
fic and to design streamlined transport systems that
do not adversely affect the landscape or the soil.

In light of self-driving cars in the future, it is also
critical that the various, conflicting goals be weighed
against each other. The greatest possible individual
choice in mode of transportation stands in opposi-
tion to an optimal use of infrastructure and a cau-
tious use of financial and natural resources, and the
systemic approach partially negates the claims of
the individual.

An additional area of friction arises between an eco-
nomy geared towards growth and efforts to conserve
nature. To thrive, businesses rely on a viable infra-
structure and they generate higher flows of traffic

- which in turn brings about economic benefits. This,
however, harms the environment, as vehicles make
noise and emit pollution, and roads cut through the
countryside and living space.

There is no quick or easy solution to this conflict.
Nevertheless, the experts surveyed in the scope of
the study are clearly of the opinion that regulatory
measures are necessary already today - and not first
in 20 or 30 years. They believe a laissez-faire attitude
would lead to a pronounced shift from collective to
individual modes of transportation, which would cul-
minate in more congestion and calls for additional
infrastructure.



Future mobility to the test

In future, self-driving cars will be a regular fea-
ture in our everyday lives and traffic systems. The
three scenarios developed in the study were dis-
cussed with and evaluated by three groups having
different perspectives. Interested citizens took
part in the first workshop, which was followed by
an event for experts. In a third and final round of
discussions, government officials, policymakers,
economic players and representatives from asso-
ciations voiced their opinions.

The three groups were charged with different tasks.
The participants in the first group were asked to
evaluate the three scenarios from their «layperson»
perspective to form an opinion on self-driving cars,
while the experts focused on various regulatory
approaches and their impacts. The stakeholders
were then charged with defining the political actions
required for maximising sustainable use of self-
driving cars.

Ambivalent views in the general public

The participants in the first group welcomed the
aspects of convenience and increased safety brought
about by self-driving cars while also criticising that
the added convenience would boost a certain laziness
in users. This ambivalent attitude is typical for the dis-
cussion amongst these participants, who were all very
sensitive to the issue of data privacy protection, but
whose viewpoints differed widely regarding whether
the data should be collected by private companies or
by the government.

There was also no consensus regarding the role of
public authorities. Although a larger role on the part
of the government was not rejected out of hand,
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especially as the scenario with a collective transport
system was quite popular, and although individual
participants claimed they would personally be inter-
ested in a comprehensive, Swiss-wide traffic system,
they gave this scenario the lowest probability of
finding acceptance in the population at large.

The participants in the first workshop studiously
avoided the question of how to solve the ethical
dilemma of unequal treatment of individuals in case
of an accident in which people come to harm. Never-
theless, they did agree that a systematic algorithm
should not be responsible for taking this decision
and that a random generator should make a choice,
if necessary. They said an even better solution
would be programming the relevant software so as
to prevent such dilemmas from arising. The partici-
pants in the «layperson» group believe that delegat-
ing ethical decisions to experts is not a viable option.
In general, these discussions revealed that in safety
matters, the participants believe more stringent
demands should be placed on machines than on
humans. The fact that it is problematic to delegate
accountability - in the event that something goes
wrong - to an automated technical system also led
to discussions on the role of the government in reg-
ulating self-driving cars.

Doing nothing is not an option for
experts

Regulations, market-based incentives, offers in ser-
vices and infrastructure, technical norms and, finally,
communication and dissemination instruments:
these are the available tools for traffic management,
and they were the main focus of the discussions
amongst the specialists.
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The range of opinions in this workshop was also
considerable. There was, however, agreement in that
waiting to act or a laissez-faire approach would likely
result in a system having mainly individualistic modes
of transportation, which in the end would destroy
itself if no regulatory measures were introduced.

At minimum, cities and suburban areas would

be more difficult to reach due to a considerable
increase in traffic, while urban sprawl would likely
further progress in rural regions.

Experts see market-based incentives such as mobil-
ity pricing as an effective way of managing traffic
peaks. Adjusting the price of travel according to the
number of passengers in an automobile would make
collective transport more attractive. And privileges
like separate lanes for cars carrying several pas-
sengers or fleets of on-demand «share taxis» could
encourage collective modes of transportation. To
ensure more sustainability overall, experts also
recommend that only self-driving cars with electric
motors should be authorised. They also pointed

to the fact that self-driving cars will possibly ren-
der today’s prevailing tools to manage traffic flows
ineffective or even counterproductive. For instance,
a reduced number of parking places in city centres
would no longer prevent people from driving their
cars to such areas but indeed cause more traffic, as
self-driving cars could look for a parking place on
their own, or even drive home again.

The experts believe the scenario with collective
modes of transportation in urban centres and
individual mobility forms in rural areas has the best
chance of succeeding. To protect pedestrians and
cyclists, they suggest that reduced speed limits be
introduced in zones featuring mixed modes of trans-
portation.

Most regulatory measures discussed in the expert
group would fall in the remit of the federal govern-
ment. But the experts also believe that regional pilot
projects could play a key role in promoting public
debate on self-driving cars and help to gather expe-
rience with the various forms of automated driving.
Moreover, they say the important role the individual
cantons currently have in buying public transport
services will gain in significance when new forms of
public individual transport are concerned.
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Defining overarching goals for future
systems of transportation

In the third group, representatives of mobility pro-
viders discussed what they believe to be necessary
revisions to the Passenger Transport Act, while gov-
ernment officials stressed issues surround liability.
Policymakers were mainly concerned with the role
of government, and representatives of associations
placed most importance on first agreeing on the
political objectives related to highly and fully auto-
mated driving. However, because finding a con-
sensus generally takes a long time in Switzerland's
political system, it is important to begin developing
parallel sets of possible regulatory measures. In
this context, experts spoke of an iterative process
between defining goals and formulating regulatory
measures.

The discussions amongst stakeholders also revealed
disagreement with conclusions drawn by the other
groups. For instance, they see no pressing need to
lower the speed limit in mixed-traffic zones, as they
believe self-driving cars will first be authorised for
travel on motorways only and that this will remain
the status quo for quite some time.

Switzerland as a laboratory for
innovation

Because Switzerland has no automobile industry,

it is unlikely that the country will function as an
innovation centre for self-driving cars. Nevertheless,
the three discussion groups generally agreed that
Switzerland has the potential to play a pioneering
role in integrating innovations into an already highly
functional transport network, especially as both the
political sphere and the general public are open to
new modes of transportation and resources for such
innovations are available. The three groups were
also in complete agreement over the need to main-
tain Switzerland'’s well-established and successful
mix of various modes of transportation.



Choosing the right safeguards

Regardless of which scenario becomes reality,
Switzerland must develop and introduce a set of
measures to regulate self-driving cars. Although
the exact date is uncertain, it is clear that highly
and fully automated vehicles will sooner or later
be driving on Switzerland’s roads.

The role and significance of self-driving cars in
Switzerland's traffic system will be determined by
the political safeguards adopted. These in turn
depend on the function and responsibilities the peo-
ple assign to government. Differing understandings
of the role of government naturally result in corre-
spondingly disparate recommendations.

Coordination with other countries and
shaping future traffic systems

Even if policymakers and government officials in
Switzerland should opt for a passive approach to
changes and decide on minimal regulations for
self-driving cars, there are developments in neigh-
bouring countries that demand the introduction of
several overarching measures.

Switzerland is part of the global market. When
automobile manufacturers in Europe and other
locations introduce self-driving cars to the market,
Switzerland will scarcely be able to isolate itself
from the changes. For this reason, coordination with
other countries is a necessity to collaborate on defin-
ing the conditions for authorising use of automated
vehicles (level 3 and up) both for individual modes
of transportation and for cargo transport. Liability
issues and safety standards must be discussed and
defined. If the authorisation of self-driving cars in
Switzerland is linked to specific conditions such as hav-
ing an energy-efficient motor, the relevant require-
ments must be assessed at an early stage.

Operating a technically sophisticated automated
vehicle is under circumstances at least as complex
as driving a standard car, a fact that makes driver
training and further training for operating (fully)
automated vehicles necessary.

Beyond these indispensable measures, there are
two other basic pathways for how the government
can deal with the introduction of self-driving cars to
Switzerland’s roads: either as an «enabler» or as a
«leaders».
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An «enabler» that ensures responsible
use of data

As an «enabler», the government can assume a
constructive yet limited role in which it restricts its
actions to defining liberal-economic framework con-
ditions that permit both private and governmental
players to drive market innovations and develop-
ments. Should Switzerland decide to promote use
of self-driving cars as an «enabler», the following
recommendations would supplement the measures
described above:

The Passenger Transport Act would have to be re-
vised in order to allow innovative transport services
to be developed and offered on the market. The act
should authorise new transportation providers and
encourage more flexible collective transport services.

It is necessary to conduct discussions on how the
collected data may be used, because the efficient
use of highly and fully automated vehicles requires
that the vehicles are connected to each other as well
as their surroundings and able to exchange data.
The general public must receive detailed informa-
tion about the opportunities and risks surrounding
the use of the data collected. Moreover, the govern-
ment must clarify and define its data policy in order
to safeguard the public's interests. This includes
identifying which data are essential for conducting
state business and clarifying data ownership and
access rights. Finally, consideration should be given
to creating an open data platform where all partic-
ipants share their data and have access to the data
of others.

To ensure road safety, data exchange must occur

in real time. As such, fast transmission is necessary.
Instead of retaining the current system of a mobile
network maintained by several providers, a state-run
system akin to a «utility network» could be consid-
ered; private companies could also offer their ser-
vices on this network.
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A «leader» that defines mobility goals

Taking clear political objectives as a basis, the gov-
ernment could also adopt a «leader» role and actively
prescribe regulatory measures designed to either
restrict or delay the automation developments and
interconnectivity in transport systems or, to the con-
trary, to promote specific aspects in such systems.

If the government assumes the role of a «leader»,
the following measures and instruments should be
implemented in addition to the previously described
recommendations:

Should the government become a decisive factor
in promoting a global Swiss traffic system, it is
important to elaborate ideas and suggestions that
strengthen collective modes of transportation and
ensure that traffic management is governed by the
highest authority. In addition, the technical systems
implemented as well as the accompanying safety
standards must be specified. In these processes,
future targets for mobility in Switzerland must
equally consider the needs of the federal govern-
ment, the cities and the cantons as well as those of
society and the economy.

The political objectives for future traffic systems in
Switzerland must meet with broad acceptance in
the population. For the government to take on an
active, leading role, it is essential that policymakers,
economic players, governmental officials and the
general public engage in a comprehensive debate
on how future mobility systems should be designed.
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TA-SWISS - Foundation for Technology
Assessment

New technology often leads to decisive improve-
ments in the quality of our lives. At the same time,
however, it involves new types of risks whose conse-
guences are not always predictable. The Foundation
for Technology Assessment TA-SWISS examines the
potential advantages and risks of new technologi-
cal developments in the fields of life sciences and
medicine, information society as well as mobility,
energy and climate. The studies carried out by the
Foundation are aimed at the decision-making bodies
in politics and the economy, as well as at the general
public. In addition, TA-SWISS promotes the exchange
of information and opinions between specialists

in science, economics and politics and the public

at large through participatory processes. Studies
conducted and commissioned by the Foundation
are aimed at providing objective, independent,

and broad-based information on the advantages
and risks of new technologies. To this purpose the
studies are conducted in collaboration with groups
comprised of experts in the relevant fields. The pro-
fessional expertise of the supervisory groups covers
a broad range of aspects of the issue under study.

The Foundation TA-SWISS is a centre for excellence
of the Swiss Academies of Arts and Sciences.
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