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ABSTRACT
The use of mobile phone and similar devices while driving has been a topic of discussion and
research for several years. It is now an established fact that driving performance is deteriorated due to distraction but no clear conclusions can yet be drawn concerning influence on crash
rates. Better studies on this relationship is needed. Most countries in Europe and many countries elsewhere have introduced different types of bans for handheld devices. Sweden has,
however, no such bans. VTI was commissioned by the Swedish Government to outline possible means to reduce the dangerous usage of mobile phones and other communication devices
while driving as alternatives to banning. This task was a result of a previous VTI-state-of-theart review of research on mobile phone and other communication device usage while driving.
One of the findings in the review was that bans on handheld phones did not appear to reduce
the number of crashes.
Eighteen different countermeasures in three main areas were suggested. (1) Technical solutions such as countermeasures directed towards the infrastructure, the vehicle and the communication device. (2) Education and information, describing different ways to increase
knowledge and understanding among stakeholders and different driver categories. (3) Different possibilities for how society, industry and organisations can influence the behaviour of
individuals, via policies, rules, recommendations and incentives. Our conclusion is that a
combination of different countermeasures is needed – where education and information to the
drivers are combined with support and incentives for a safe usage of different communication
devices.
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BACKGROUND

VTI has been commissioned by the Swedish Government to carry out two investigations concerning the use of mobile phones and other communication devices while driving. The first
was an overview of research about the impact on road safety and the second was compilation
to suggest possible means as alternatives to bans that can reduce the dangerous use of these
devices while driving. This article presents the results of the second investigation. Both investigations have been published in more detailed reports (Kircher, Ahlström and Patten, 2011,
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INTRODUCTION

From the first VTI-investigation (Kircher, Ahlström and Patten, 2011), a review of several
hundred publications revealed that the topic is very complex. Even though a large number of
controlled studies show that using a mobile phone while driving has a negative impact on
driving performance, this was not reflected by a strong increase in crash rates in real traffic.
Both the conversation itself and manipulating a telephone have negative effects on driving
performance. When writing an sms or using a telephone in a similar manner the driver takes
the eyes and their mind off the road, which results in decreased control of the vehicle, prolonged reaction times and an increased risk that the driver misses crucial events in traffic.
Many drivers think that it is safer to use hands-free compared to hand held devices, but this
has not been confirmed by the available research. Most EU countries have hands-free requirements. It has, however been shown that many drivers do not comply with the legislation
(Janitzek et al., 2010). Bans on handheld mobile phones and texting while driving do not appear to reduce the number of crashes (Kircher, Patten and Ahlström, 2011). One conclusion
from the review is that bans cannot be the only solution to reduce the dangerous use of communication devices while driving. This conclusion is supported in several other reports (Lerner, Singer & Huey, 2008; Regan, Lee & Young, 2008; WHO, 2011, Victor, 2011).
The technological development is fast. The mobile phones of today have very little in
common with the ones being used ten years ago and they continue to develop fast. Depending
on the wording of the legal framework, it can become difficult for the police to decide if a
device is a phone or if a phone has been used in a legal or illegal manner. At the same time
more and more technical equipment are connected in different networks and combine a number of facilities in society. These networks do not only combine phones, but also computers,
cars, surveillance systems, home based technology, infrastructure etc. Communication between technical equipment in all sorts of forms will become increasingly important for the
society as well as for the individual. In this development the borderline between “dangerous”
and “safe” communication will be more and more difficult to define. This is why discussions
about measures to reduce dangerous use of communication devices must be held with a technology neutral perspective.
In driving, critical situations and problems may occur because of different reasons. It may
be that the traffic situation demands more than the driver is capable of, that the driver puts too
much effort or attention on other tasks than the driving or that the situation changes so fast
that it is out of the driver’s control. For most drivers, the major part of the driving time is,
however, routine. The driver’s visual and mental resources can be focused completely on the
driving task or shared between the driving task and other activities without creating overload.
This is because the traffic system is designed to be forgiving and has embedded safety margins.
Since the driving rarely demands full attention from the driver, the communication with a
mobile phone or other devices is not experienced as too difficult or distracting to maintain
control of the driving. I is very common to increase safety margins when communicating by
reducing the speed and avoiding overtaking (Kircher et al. 2011).
There are certain groups of drivers that are more exposed to overload than other such as
young novice drivers and elderly drivers. Inexperienced drivers need more mental capacity for
the driving task and additional demands during driving easily creates mental overload. This is
one important reason why inexperienced drivers have a higher crash risk than other drivers
(Engström et al., 2004; Gregersen, 2011).
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Dangerous use of communication when driving can be conscious or unconscious and the
consciously dangerous use can be planned or unplanned. In order to meet these different types
of use, different types of measures are needed. In order to reach long lasting effects, the
planned consciously dangerous use needs measures that changes the individual motivation
and understanding of the risk, while unplanned and unconsciously dangerous use may be reduced with different support systems and design measures.
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AIM

The aim of the investigation is to present a toolbox of different measures that can reduce the
dangerous aspects of communicating when driving, while at the same time the benefits of the
communication are maintained. This means that the use of communication devices must not
necessarily be reduced as long as the communication is done safely. The important effort
should be to reduce the dangerous use as much as possible. The study thus compiles a number
of measures that may have the following consequences:
• Increase road safety generally
• Increase road safety specifically when the driver is using communication devices
• Generally reduce the frequency of communication device use while driving
• Reduce the use of communication devices in certain situations
• Transfer the use of communication devices from dangerous to safe situations
• Make the use of communication devices easier
• Reduce/remove dangerous parts of the communication process
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METHOD

The compilation of measures was carried out in two steps. The first was a brain storming in an
expert panel consisting of ten VTI researchers who had carried out research about HMI,
communication devices, distraction, behaviour and education or other relevant areas and from
a reference group of seven external representatives of research, car and phone industry and the
transport union. As far as possible the suggestions from the expert panel and the reference
group was backed up with scientific support from the literature. In some cases, the suggested
measures were of a more visionary kind, with no literature directly supporting the mobile
phone application, but these measures were included in order to show some alternative or futuristic possibilities. There was a consensus in and between the two groups about the suggested measures.
In a second step, a workshop was organised where the different measures from the brain
storming were discussed, defined and organized into categories.
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RESULTS

The compilation resulted in 18 different measures. Nine of these were technological
measures, five were pedagogical measures and four were economical or legal measures.
These measures are described in Table 1 for technological measures, Table 2 for pedagogical
measures and Table 3 for legal/incentive measures. The content of the measures are further
discussed in chapter 6.
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Table 1: Nine possible technological measures to reduce dangerous use of mobile telephones and other communication devices during driving.

Description

Mechanism

Implementation and effect

Possible side effects

General increase of
technological and
infrastructural road
safety

Increasing the general injury preventive road safety work such as
driver support, forgiving road environments, injury prevention devices
etc.
Continuous monitoring of awareness by physiological measurements such as eye movements or
monitoring of behaviour such as
lateral position. Systems are warning drivers when distraction is detected.
Developing international standards
for communication between mobile
devices, vehicles and the world
outside the vehicle. This will make
it easier to develop and implement
new support solutions.
Supporting developers of communication devices for reduction of
distraction risk. Should be assessed
in tests inspired by EuroNCAP for
cars, but based on state of the art
knowledge about distraction and
interaction design.

The implementation of these evidence based measures is continuously on-going.

Some road safety measures may
create behavioural adaptation and
overconfidence.

Some simple systems are available
today but the technology is still
under development. The potential
of reducing distraction is estimated
to be high.

There is a risk for overestimation,
behavioural adaptation and ignoring of warnings due to overconfidence

Some solutions are available today,
such as proprietary systems based
on crowd sourcing, but the development of standardized architectures for communication will probably take a long time.
Development of interface and interaction design is on-going. Designs
based on full integration of communication devices in vehicles will
demand a full exchange of the vehicle fleet.

Failures in reaching agreements on
standards may hamper development
of new solutions. There is also a
need to secure the individual integrity.

Real time measurement of situation
awareness

Architecture for
communication between infrastructure,
vehicle and mobile
devices
Guidelines for good
interaction design

It will be difficult or impossible to
remove visual or cognitive distraction completely. Strict guidelines
may risk hampering innovative
processes. Behavioural adaptation
may also be a side effect.
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Description

Mechanism

Implementation and effect

Possible side effects

Objective test methods for communication devices

Carrying out evaluations in driving
simulators of how communication
devices influence the driving performance in traffic situations of
different complexity.
Reducing negative consequences of
communication while driving by
postponing such activities as a result of monitoring the complexity
or risk level of approaching traffic
situations (black spots, schools,
pedestrian crossings etc.).
Providing drivers with detailed information about the current traffic
situation. Will provide support for
making safe decisions about how,
when and where to use communication devices.
Making the use of communication
devices simpler and less dangerous
by providing personal assistance
where someone else is carrying out
tasks that the driver needs such as
rout guidance, finding a restaurant
or sending messages.

Principles and guidelines for test
methods are under development.
Time to implementation also depends on the willingness of manufacturers to utilize the test.
These measures are under development. Many smartphone applications are currently available.

Overconfidence in tested equipment may occur. Expensive evaluation methods may exclude small
manufacturers with innovative ideas.
Behavioural adaptation may occur
as well as poor acceptance of the
limitations of communication possibilities.

Research and development of cooperative systems is on-going but a
general implementation will still
take time. Implementation will be
depending on choice of communication platform.
A number of such services are
available. Further development and
possible effects on prformance will
depend on commercial utilisation
from end users.

The vehicle taking over parts of or

It is not yet possible to estimate the

The efficiency of the system depends on the amount of input into
the system. There is a threshold
before the intended benefits will be
reached. Incentives are needed to
reach this level of utilization.
There is a risk for increased use of
communication since it is regarded
as simple and safe to use personal
assistance. The communication
with the personal assistance must
be designed in accordance with
guidelines for good interaction and
interface design.
Drivers will probably adapt to the

Time, situation and
individual adaptation
of use

Cooperative systems

Personal assistance

Autonomous or semi-
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Description

Mechanism

Implementation and effect

Possible side effects

autonomous driving

the whole driving task and driving
from one spot to another with limited or without the need for driver
attention. The driver may use
communication devices while driving without risk for distraction.

time to implementation of autonomous driving. Development is ongoing and tests with semiautonomous vehicles are currently carried
out.

new situation and use communication devices as a natural part of the
transfer. Much research is thus still
needed especially about transfer
situations where the driver takes
over or leaves the vehicle control,
but also about responsibility issues.

Table 2: Five possible pedagogical measures to reduce dangerous use of mobile telephones and other communication devices during driving.
Risk education and
training in driver licensing

During driver education, developing learner drivers’ insight about
risks connected to the use of mobile
phones and other communication
devices while driving

Support to management of transport
companies and to purchasers of transportation services

Creating a motivation among management of organisations to put
efforts into road safety measures
for their members and employees
similar to ISO 39001. Developing
tools and support activities for implementation of policies for use of
communication devices.

The education may be introduced
directly as a mandatory part of the
driver education. The effects of
educational measures relies on the
use of modern, target group adjusted pedagogical methods.
Many organisations are currently
using such policies and many other
are on their way. The introduction
pace and effect is depending on
motivational measures and incentives.

Modern insight-based and student
centred pedagogical methods must
be used in order to create reflections about the consequences of
different activities and understanding of the risks.
Management of companies may
introduce policies that are not accepted by members or employees
and thus not followed. Combinations where policies and rules are
monitored individually may jeopardize the personal integrity.
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Risk education for
professional drivers

General, public information campaigns
on driver distraction

Dialogue based campaigns to specific
driver groups

As a part of the mandatory competence development, developing
professional drivers’ insight about
risks connected to the use of mobile
phones and other communication
devices while driving and developing the motivation to carry out necessary communication in a safe
way.
Informing the general public about
distraction related to the use of
communication devices. Changing
attitudes, norms and subjective control of driving in order to reduce
dangerous use of communication
devices when driving.

The education may be introduced
directly. The effects of educational
measures relies on the use of modern, target group adjusted pedagogical methods.

Social norms and overconfidence
may reduce the effects of the education. It will be important to use
student centred and insight based
education.

Information campaigns may be
introduced directly and are currently carried out. The effects of information campaigns relies on the
use of modern, target group adjusted campaigning methods.

Carrying out campaigns directed
for example to professional drivers
in large transport companies with
several supporting activities such as
direct information, group discussions, employees’ participation in
development of rules, incentives
and observation of behaviour.

Campaigns are currently carried
out. Activities will be supported by
the introduction of the international
road safety standard for organisations, ISO 39001.

There is a high risk that the campaign will have no effect if available best practice and guidelines are
not followed. These guidelines
concern for example the goals of
the campaign, the content of the
message, the definition of the target
group, the methods used and the
evaluation.
There is less risk for negative side
effects such as non-acceptance if
employees are engaged in active
participation in development of
measures based on their own experiences.
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Table 3: Four possible legal/incentive measures to reduce dangerous use of mobile telephones and other communication devices during driving.
Demerit point systems Introducing demerit point systems
and incentives and
that are designed to enforce driving
bonus in insurance
behaviour. If dangerous use of mobile phone is included, it may be
used as contributing reason for license withdrawal, higher insurance
premiums, driver improvement
program etc.
Pay-as-you-talk insurances

Introducing measures based on the
principles of the “Pay-as-youdrive” concept. Should be voluntary and applied on the use of
communication devices. The activities are monitored by a specially
designed device that registers use
of communication devices while
driving.

The introduction of a demerit point
system is political and demands a
political willingness. If that exists,
there is a need to develop the consequences of the points, such as
driver improvement programs. If
the political decision is taken, it
will take a couple of years to prepare for the introduction.
Different “Pay-as-you….” systems
are currently used or under development. For the application on
communication devices some technical and administrative development is needed. Since the implementation is voluntary, no legal
development is necessary.

If the insurance cost becomes higher, there is a risk for increased
number of non-insured vehicles on
the road.

Probably, this measure will be too
costsly for the insurance industry
alone. In the long run, there is a risk
that threats against the individual
integrity will increase. There may
be a risk for increased number of
non-insured vehicles on the road.
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Ban of communication device use

Legal support for development of safe
devices

Sweden has no specific ban for
using communication devices while
driving, only a general law stating
that drivers must be careful and
show consideration. Since the effect of general bans is unclear, a
method for Sweden may be to specify “dangerous use of communication devices” in this law.
Legal measures must not only concern bans but also proactive support
for development and implementation of safe systems, safe infrastructure and safe users. Legislation can
demand that new vehicles are
equipped with specific devices that
make communication safer.

Legal changes may be introduced
as soon as the political system decides. A ban may have little effect
if the compliance is low. The specification of “dangerous use” may,
however, be an important legal aspect when investigating distraction
related crashes.

Evaluations have shown that the
compliance decreases over time due
to surveillance difficulties.

The European situation makes introduction of demands on equipment in vehicles take longer time
since single countries are not allowed to put such demands on vehicles. A corresponding and successful example is the EU-demand
that all new vehicles should be
equipped with electronic stability
control.

As the direction and pace of the
technical development is hard to
predict, it must be made certain that
a law does not inadvertently hinder
improvements.
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DISCUSSION

In Table 1, 2 and 3 the different measures have been described one by one as if they were to
be introduced separately. Many of the measures are, however, depending on cooperation with
other measures within the table or with other measures not directly focusing on communication devices and thus not included in the table. It is generally assumed that distraction should
be approached broadly with a combination of measures. This is especially important since
some measures may be implemented rapidly while others take time or are of more futuristic
character. Legal measures must, as one example, be coordinated with driver education and
information activities and may be supported by incentives or surveillance.
It is obvious that some of the measures are ready for implementation while others need
more time for development and introduction in real traffic. The development of support systems is rapid and uncontrolled and demands guidelines and test methods.
For several of the measures described above in Table 1, communication is needed between
vehicles, infrastructure and the driver. Most of this communication is automatic, but demands
attention when presented to the driver. This presentation must be designed taking distraction
and road safety into account. The more the vehicle and the infrastructure will be able to communicate and make decisions without including the driver’s decision making in the process,
the larger the risk will be that the driver’s assessment of the situation diverges from the assessments made by the system, which may make the vehicle perform actions that are unexpected by the driver. This situation may become dangerous if the driver reacts inappropriately.
As long as the driver is in charge of the vehicle it is crucial that the driver is continuously updated about the change in the situation. Even if this information is extremely relevant for road
safety, it must be presented to the driver in a way that does not increase distraction or in some
other sense jeopardizes the road safety. The main focus in this article is, however, on communication that is not directly applied to the traffic situation. Most of the communication on mobile phones and other communication devices concern private or work related matters. For
many drivers there is also an obvious driving-related benefit of communicating while driving,
for example for prevention of tiredness (Hickman, Hanowski and Bocanegra, 2010).
Some of the described measures are of a more futuristic character, but research and development are continuously on-going on several frontlines. What and how many new achievements this development will accomplish during the next 10-20 years is impossible to predict.
We may, however, expect that the major part of the technology described in the report will
gradually become more and more available. Concerning road safety effects of the suggested
measures there is a great variation of knowledge. Many of the measures have been used in
other applications and have shown different levels of effect. This is for example the case for
education and information where the knowledge today makes it possible to develop measures
with high potential of success (Delhomme, DeDobbeleer, Forward and Simões, 2009,
Gregersen, 2011). What makes some of the suggested measures more speculative is the fact
that only few of them have been properly evaluated when applied to mobile phone use. For
these measures there is still much uncertainty about the potential road safety effects. Long
term effects may differ from short term effects and unexpected or unwanted effects may be
detected.
Finally we may reflect on different future scenarios where the alternatives are if the authorities are managing the development actively or are staying passive. The Swedish situation
resembles the situation where the authorities do not rule the use of communication devices,
but there are many initiatives, both in research and development that support the development.
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But there is also the other alternative scenario where the authorities actively engage in the
governance through bans or demands or by taking the leadership of the future development of
safe communication methods in vehicles.
In addition to the management of the authorities, norms and values in the society will influence people’s views on communication. How these norms and values will develop is impossible to predict, but it is not unthinkable that today’s demand to always be reachable everywhere will change towards being unreachable as a high status phenomenon.
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CONCLUSION

There are clear evidences that use of communication devices during driving may influence
performance, mainly due to distraction. It is also clear from research that distraction is increasing crash risk. There are, however, not enough studies available to show the direct link
between communication devices and crash risk, something that further studies may compensate for.
Since bans of mobile phone use have not shown to reduce the use as expected, there is a
need to discuss alternative methods to reduce dangerous use of these and similar devices,
which was the main purpose of this study. One important fundament of all the suggested
measures has been an estimated high potential of effect on when to use the devices, how to
use them, or the level of distraction that is created when they are used. Some of the measures
may be introduced directly and some need much more development and testing, but the priority of measures is highly dependent on future attitudes and norms towards communication
while driving. To illustrate that this development may take several different directions, three
different scenarios are described with three different paths towards safe satisfaction of drivers’ communication needs.
Scenario “Silence is luxury”
Being unreachable has become status. The car is described in marketing as “a silent oasis”. It
is accepted in society that you don’t need to be reachable when driving and thus, the communication devices are rarely used. Since this behaviour is voluntary and in accordance with societal norms, the road users are satisfied with the situation and the effects are long lasting.
Scenario “Safe communication”
The technological development and the attitude changes in society has made it possible to use
communication devices when driving without jeopardizing road safety. At the same time the
activating and stress reducing effects of communicating while driving have been integrated.
The drivers accept certain limitations in the free communication in order to maintain a high
safety standard. The benefits are high with only small individual costs.
Scenario “Autonomous driving”
The car has the capacity to drive completely autonomously. The driver is detached from the
driving and drives manually only when deciding to do so or under very specific circumstances. The only demand is that the goal of the trip is defined before the trip starts. All resources
of the driver can be used for other tasks, such as eating, sleeping, reading the newspaper or
talking in the phone. Since the driving is automatic, the problem with distraction and communication while driving has almost completely vanished.
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