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1 Introduction

This report for the Institute of Advanced Motorists (IAM) summarises recent research and knowledge from
scientific studies about distracted driving. The report defines what it means to be ‘distracted’ when driving,
discusses the impact of distraction on driver behaviour and safety, and what can be done to reduce distracted
driving. The focus of distraction discussed here relates to how drivers engage with technology when driving.

The report begins with a background to driver distraction, followed by discussion about what is actually meant
by driver distraction. It is then considered why humans cannot successfully do two things at the same time,
particularly within the context of driving. The subsequent section summarises the scientific research findings
to date with regard to driver distraction and technology, and how this affects different types of road user.
Recommendations for how driver distraction can be mitigated in the real world and a summary conclude the
report. Responses to common questions raised by drivers are presented in Appendix A.

2 Background

Being distracted can make drivers less aware of other road users such as pedestrians, cyclists and road workers
and less observant of road rules such as speed limits and junction controls. The emergence of mobile and in-
vehicle technology in particular has prompted much recent concern about driver distraction and its impact on
driver behaviour and safety. In Britain, the Department for Transport (DfT) reports that in 2013 there were
2,995 cases where distraction in the vehicle is listed as a contributory factor, making up 3% of all accidents,
and 1,627 where distraction outside the vehicle was a contributory factor, making up 1% of all accidents. Of
these, 84 and 27 were fatal accidents, making up 6% and 2% of all fatal accidents respectively. These figures
are likely to be underestimates given the difficulty in determining contributory factors after accidents have
occurred, and the often transitory nature of distraction.

The specific influence of technology and electronic devices on distraction-related accidents is difficult to
determine as there is a lack of reliable data. Although there are numerous reports containing the frequency of
use of mobile phones and other electronic devices in road traffic, determining the true relationship between
levels of use and accident risk is difficult.

Official accident data from across Europe indicates how varied the measured contribution of distraction to
road accidents is, with estimates ranging from a few percent to over half. It is probable that various definitions
of distraction and inattention are used when collecting data and this is likely to explain some of the variance in
estimates; in addition some countries simply don’t collect data on distraction at all. It is also worth noting that
the increase of mobile communication and in-vehicle technologies into the mass market is a relatively recent
phenomenon and will have varied market penetration from country to country. It is possible that studies are
relying on data that may not reflect current conditions and conditions that are not comparable between
countries.

Even in-depth accident investigation studies have relied upon broad definitions of distraction and inattention
as contributory factors. It is not known whether this is because there are few instances of these events
occurring or whether it is due to difficulties in recording such instances because of the lack of any
retrospective evidence. For example, it is often difficult to attribute the cause of an accident to a distracting
event that occurred prior to the crash and is no longer present.
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3 What actually is ‘distraction’ when driving?

Drivers do much more than control the vehicle when driving. Video observation research reveals them
engaging in various secondary activities including:

e Adjusting an entertainment system or climate control

e Consulting maps

e  Eating / drinking / smoking

e Interacting with passengers

e Looking at roadside objects / signs / advertising

e Reading and writing

e  Adjusting clothing and undertaking body care

e Text messaging, internet, social media and talking on a mobile phone

Driver distraction occurs when a driver diverts their attention away from the activities needed for safe driving.
By “safe driving” we mean exercising sufficient awareness of the environment and control of the vehicle to
maintain a reasonable safety margin allowing for unexpected events. This requires continuous monitoring of
the road, infrastructure and traffic environment including the road ahead and the behaviour of other road
users. Distracted driving is the state that occurs when attention is given to a non-driving related activity,
typically to the detriment of driving performance’. Diversion of attention might be due to some event,
activity, object or person, within or outside the vehicle.

Inattention is a broader term than distraction. A driver can be inattentive due to distraction (misdirected
attention) OR due to being insufficiently attentive (e.g. fatigued or unmotivated) such that a gap emerges
between the requirements for safe driving and the attention a driver gives to driving. Giving insufficient
attention to the task of driving is rather different from misdirecting it (i.e. being distracted), although driving
performance will suffer and the overall risk of a crash increases in both cases.

3.1 Types of distractions

Driver distraction can be classified into the following four sub-categories, depending on what the source of
distraction is:

Cognitive or mental distraction occurs when the driver's mind is engaged with other tasks not
necessary for safe driving, and that compete with mental or cognitive resources needed for driving.

Visual distraction occurs when a driver takes their eyes off the road. Typically this is caused when the
driver looks away from the road to engage in a secondary activity either inside (e.g. radio, telephone,
sat-nav) or outside (e.g. signs, advertisements) of the vehicle.

Auditory distraction occurs when a driver is subjected to noise that diverts attention from activities
necessary for safe driving. Auditory distraction is likely to be combined with other distractions such as
looking to establish the source (e.g. to locate a ringing telephone) or paying attention to a phone
conversation impacting on cognitive resources. Audible vehicle warnings meanwhile may offer a
positive form of ‘attention-grabbing’ when they highlight an essential safety risk (e.g. seat belt
warning or lane departure warning).

! Engstrom et al. (2013) - see Sources section for full reference
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Manual distraction occurs when the driver takes their hands (either one or both) off the vehicle
controls to attend to an activity that is not required for safe driving. The most common examples are
eating, drinking and interacting with portable electronic devices (e.g. texting).

These four sub-categories are not mutually exclusive and often drivers experience more than one type of
distraction at the same time. How safe or unsafe the distraction becomes also depends on its intensity, the
driving situation (e.g. driving on a bendy rural road versus stopped at traffic lights) and its timing (e.g.
coinciding with an unexpected event versus not).

Table 1 highlights some common distracting activities and, as an example, crudely identifies their impact on
different types of distraction and the length of time for which a driver is likely to be distracted. This
demonstrates how different distractions cannot necessarily be targeted by a single mitigation approach.

Table 1: Examples of distraction and their effect of types of distraction (Distraction effect key: H (red)=high;
M (orange)=medium; L (green)=Low)

Exposure

Distraction example Cognitive Visual Audible W ELIIE] "
ime

Mobile phone — Texting

Mobile phone — Dialling

Mobile phone — Conversation

Sat-nav (following route)

Eating and smoking

External signage or advertising

Speech-to-text or Voice control

N
N
|
[

\

\

3.2 Distraction and safety

The many factors which determine how much risk is associated with different distractions, in part, explains the
diversity of historical scientific findings on the subject (see section entitled “The research to date”). The
reported size of the effect of distraction on crash risk can vary considerably but a frequently-cited study®
suggests that phone use while driving is associated with a fourfold increase in crash risk and another widely
quoted study?® found that certain aspects of driving performance in a simulator were impaired more by having
a mobile phone conversation (hands-free or hand-held) than having a blood alcohol concentration at the
(then) UK legal limit (80mg of alcohol per 100ml of blood)*.

2 Redelmeier & Tibshirani (1997)
3 Burns et al. (2002)

4 Since December 2014 the legal blood alcohol concentration limit in Scotland is 50mg of alcohol per 100ml of
blood.
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However, the impact of distraction on safety

depends on the duration of the distraction and Factors involved in

how frequently it happens (i.e. the length of time e [T a=1o1d(o)a N a=][=10=1¢ B ol &- 1 1)
for which the driver is exposed to the additional I‘iSk

risk). For example, tuning the radio may cause
visual, auditory and manual distraction, but for Timing - coinciding with an unexpected
on|y a very short period Of t|me' engaging in a event IS more Crlt'cal IN a h|gh W0rk|Oad

hands-free telephone conversation does not situation, such as when negotiating a
require so much visual attention but the cognitive junction

and auditory distraction is likely to extend for a Intensity - texting requires more

significantly longer period of time (i.e. for the resource than listening to the radio
length of the call).
Resumability - the extent to which tasks

What is clear from research is that drivers can be dropped and re-started efficiently
knowingly engage in activities that they consider

Frequency - actions repeated more often
are more likely to coincide with a critical
event

distracting. For example, surveys® suggest that the
majority of drivers are concerned about driver
distraction, rate certain activities (such as reading
and writing a text message and having a phone Duration - duration of the distraction will
conversation) as being highly distracting when increase the probability of the distraction
driving, yet also report undertaking these activities coinciding with a critical situation

when driving on a regular (weekly) basis. Drivers . .
Hang-over effect - any lingering

cognitive or emotional distraction beyond
task completion.

are clearly aware that certain distracting activities
affect their driving, but how accurately they are
judging the relationship with crash risk is

unknown. It is possible that drivers overestimate
their ability to multi-task and their behaviour is being driven by other social and emotional motivations, such
as the innate desire for communication and social interaction.

4 Why humans cannot do two things at the same time

4.1 Driving is a complex task

To understand distraction we must first understand how humans process information and their limits.
Cognitive psychology is the study of internal mental processes such as learning, memory and skilled
performance. Through decades of study psychologists know a great deal about these internal mental
processes. Specifically, the limitations of mental performance are well understood; for example we understand
the amount of information people can generally hold in their short-term memory, and the way people process
the information around them when trying to perform more than one task at once.

One relevant concept here is that we know different parts of the brain do different things. The mental
processes used to perform complex skills are reliant on various areas of the brain, or combinations of them.
Driving is a complex skill and therefore draws on many mental processes and parts of the brain. A brief
consideration of even the simplest journey by car will confirm this; to reach your destination a driver needs to
remember the route (memory — short or long term depending on whether they already know the route), they
need to maintain control of their vehicle (physical and perceptual skill), interact safely with other road users
(perceptual and cognitive skill involving anticipation and understanding of other road users’ intentions) and do

> For example, RAC (2014) and Lansdown (2012)
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all this while adhering to road rules (memory), interacting with other road users (social understanding), and
controlling any stress or emotion that may arise from the inevitable frustration and threat present in a modern
driving environment (inhibiting emotions, dealing with stress caused by delays, other road user actions etc.). In
short, when driving, a person must engage almost all of their mental faculties (in other words, it is not simply
about physically controlling the car) so it is not surprising that attention-grabbing distractions can interfere
with successful and safe completion of the driving task.

4.2 Cognitive limits — multitasking is a myth

Research has confirmed that tasks almost always
interfere with other tasks carried out at the same
time. The brain never actually focuses on two tasks % g B

at the same time, it switches back and forth between
them — true ‘multi-tasking’ is a myth.

You'’re four times

If you do more than one thing at the same time, your l

performance suffers as you struggle to divide your It e hard to

attention. Split attention can be detrimental to the more l.i kely tO haVe

quality and accuracy of your performance on either concentrate on

task; it has also been shown to interfere with .

carming. || @ road accident o A
_ . _ two things

As driving is so complex and requires various 4

cognitive processes, taking on another task when When VOU re on ’

driving can mean that a driver is unable to pay at the same time. '

sufficient attention to all the activities required for

a mobile phone.

safe driving. This can lead to a processing failure

resulting in loss of control, putting the driver and
other road users in physical danger.

Example: Experienced drivers become ‘like novices’ at
reading the road when completing a secondary task

Hazard anticipation (sometimes called ‘hazard perception’ after the video-based test
used to measure it in the GB Driving Theory Test) is a critical skill for safe driving.
Another way of thinking about hazard anticipation is that it is ‘reading the road’. It
has been shown in humerous studies that higher hazard anticpation skill is related to
having fewer accidents.

An experimental study by McKenna and Farrand (1999) examined the effect of a
conversation-like task on hazard anticipation times using experienced and novice
drivers.

When both groups of drivers took a hazard perception test on its own, experienced
drivers scored much better than novices, as expected. However, when taking a
hazard perception test AND carrying out a conversation-like task at the same time,
experienced drivers’ scores reduced even more than novice scores did, with both
groups performing at a similar level.

This experiment is an example of how a simple conversation-like task, mimicking a
phone conversation, can impact on an acquired skill needed for safe driving such as
hazard anticipation.
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4.3 Driver behaviour and safety margins

Various simple models of driver behaviour have been proposed in which drivers adapt their behaviour and
allocation of attention in order to maintain a “safety margin” and thus avoid crashes. These models suggest
that drivers aim to drive within an acceptable range of task demand that feels comfortable, leaving a margin
for error which the driver is prepared to accept. The physical and mental demand of driving is dependent on
many factors in the driver’s environment. If demand is high and approaches a driver’s capability to control the
vehicle then feelings of anxiety or fear for both safety and prosecution (e.g. if breaking the speed limit) are
likely to cause a driver to take action (e.g. reduce their speed).

While a driver can often control the sense of demand by altering their speed, drivers may also take on tasks,
such as speaking on a mobile phone, when the driving context is unchallenging (low task demand) or dump
tasks when driving requires extra attention (high task demand). The effect of the extra demand caused by
mobile phone conversations has been demonstrated with drivers found to reduce their speed and increase
their following distance in order to reduce overall demand when engaged in this secondary task.

Of course, drivers may have erroneous expectations of the driving environment, may overestimate their
abilities, or have strong motivations to engage in an additional (non-driving) task. Differences between novice
and experienced drivers’ behaviours and particularly their allocation of attention suggest that appropriate
attention allocation is a skill acquired through repeated practice at and exposure to driving. However, as
already shown (box above) both inexperienced and experienced drivers are affected by performing non-driving
related tasks when driving.

5 The research to date

5.1 Technology and distraction

5.1.1 A brief history

In-car radios were, perhaps, the first form of new technology to be widely used while driving a road vehicle.
In-car entertainment systems have become virtually ubiquitous and fitted as standard by vehicle
manufacturers. With the development of portable information and communication devices, drivers may also
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bring a plethora of personal equipment into a vehicle, some of which can even connect to the vehicle (for
example via Bluetooth and Wifi).

In-vehicle devices such as information and communication systems can greatly assist the driver (for example
by indicating suitable routes) but each new technology that enters the market has the potential to influence
driving behaviour, and may increase or decrease distraction; it is difficult to predict the precise impact of new
technologies in advance.

Drivers interact with the technology using a

Observational Study of ‘Human Machine Interface’, or HMI, and behind
Mobile Phone Use the interface is the logic and software of the

interaction which contributes greatly to its look
In 2014, 1.6 per cent of all drivers in

England and Scotland were observed
using a hand-held mobile phone
whilst driving according to a DfT
study. Drivers were more likely to be
observed with a mobile phone in their
hand rather than holding it to their One key conclusion of early research in

ear (1.1 % in hand and 0.5% to ear). laboratories and with driving simulators was that
using a mobile phone was distracting and that text

and feel. Designing or choosing an HMI that is
appropriate for the context of use can have a
decisive effect on the safety, effectiveness and
ease of use of technology and services for
individuals and for widely different groups of users.

This suggests that while holding the
phone in their hand, drivers are using
the speaker-phone function while
calling (perhaps to look |Iess
conspicuous when engaged in what is
essentially still a hand-held call) or
that they are engaged in other Such research findings led to the introduction of

smartphone activities (e.g. texting, laws during the 2000s in the UK and elsewhere
internet, social media). (e.g. the Netherlands) to restrict hand-held mobile

messaging causes visual as well as manual
distraction in addition to cognitive distraction.
Therefore, this behaviour is considered even more
dangerous than simply using the phone to make
calls.

phone usage, and to educational campaigns to
raise awareness about the risks of distracted driving. There is limited evidence for the effectiveness of these
approaches but drivers continue to use their mobile devices while driving, and it remains a key concern for
road safety. One of the reasons has been the growing functionality of mobile phones as smartphone market
penetration rose rapidly and drivers became accustomed to doing more with their phones. Numerous
laboratory and simulator studies have concluded that concurrent use of a mobile phone or smartphone while
driving impacts negatively on the performance of both the phone task and driving. How this relates to safety in
the real world has been more difficult to determine.

Measurements made in laboratory settings and driving simulators may not be representative of real driving
behaviour. This is because in real driving contexts drivers can choose when to interact (or not) with devices —
and can modify their driving style to compensate to some extent for other demands on their attention.

5.1.2 Naturalistic studies

A “naturalistic” driving study aims to unobtrusively record driver behaviour. Analysis of video and other data
collected during a participant’s driving can be used to identify safety-related events, although the
interpretation of results can be problematic and controversial.

Recent “naturalistic” driving studies have shown that driver distraction from new technologies is a much more
complex problem than initially thought. In large studies in the USA, tasks necessitating glances away from the
road, such as text messaging and dialling, have been confirmed to be highly distracting but the risks associated
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with conversing on a mobile phone are mixed and dependent on crash types®. Drivers make behaviour
modifications (possibly unconsciously) when engaging in a mobile phone conversation while driving; for
example they reduce speed, increase distance to the vehicle in front, stay in lane and increase focus on the
forward road. These behaviours appear to increase the safety margin for rear-end collisions, although it is
likely that the safety margin for unexpected events that occur in the driver’s periphery is consequently
reduced.

In general, naturalistic studies suggest that conversing
“"An off road glance is only
perfectly safe when the safety
margins adopted are sufficient to

on a mobile phone is not as risky as locating the
phone, dialling the phone or texting and that the
critical factors in this differentiation are the time the
eyes are off the road and the safety margin adopted by
the driver. Clearly a driver not looking at the forward
(Victor et al., 2014) road scene is unable to properly control their vehicle
and the longer they look away the more their

protect the driver if the situation
changes rapidly during the glance”

awareness of the external situation reduces. It is not surprising, therefore, that research shows that long
glances away from the forward roadway strongly increase crash risk.

It is worth noting that phone conversations tend to last a lot longer than texting or dialling. While a driver can
mitigate some of their risk (for example for rear end collisions) when driving and conversing on a mobile
phone, the longer they are less engaged with driving and their surroundings, the more chance there is of
something happening outside of their control, due to something they have failed to anticipate. For this reason,
conversing on a mobile phone while driving is still considered to be a road safety risk overall.

The case of the mobile phone highlights why the use of technology when driving must be considered as task
specific rather than device specific. The use of a mobile phone while driving can involve tasks such as locating
the phone, answering a call, finding a contact, dialling a number, reading a text, writing a text, playing a game,
accessing the internet, map reading and satellite navigation. Each of these sub-tasks of mobile phone use will
require varying forms of physical, auditory, visual and cognitive resources, and impact driving behaviour and
safety differently. Aside from a complete ban on electronic devices while driving, distraction can only be
resolved with consideration of each task individually.

5.1.3 Future technologies

In the last few years vehicles have become available offering Head Up Displays (HUDs), speech-to-text and
voice command functions. The impact of these on distraction in practice is largely unknown but is an
increasing area for research. Some in-depth experimental studies in the USA suggest that the cognitive
distraction caused by certain voice-based systems can exceed traditional forms of engagement with
technology and may in fact have the unintended consequence of increasing driver distraction’. Such findings
highlight the importance of device design and development of the HMI (Human Machine Interface).

A new class of technology dubbed “wearables” is also likely to affect driver behaviour and distraction. For
example, smart glasses are multifunctional computers which are worn on the head and typically display visual
information to the user through lenses mounted in or near the eye line. These could reduce driver distraction
in comparison with conventional displays or may present information in a more compelling manner, resulting
in additional distraction.

8 Victor et al. (2014); Fitch et al., (2013); Klauer et al., (2006; 2010; 2014); Hickman et al. (2010); Olson et
al., (2009)

7 Strayer et al. (2013; 2014)
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Another technology trend is that of “black box” data collection (typically for insurance or fleet management
purposes) and this could be extended to identify what systems were activated and what the driver is doing.
Such data would be of use in crash reconstruction, although knowledge that data on driver and other factors
were being collected might influence driver behaviour.

5.2 Distraction and types of road users

5.2.1 Young drivers

Young and inexperienced drivers are at greater crash risk due to a lack of mature visual search patterns, poor
calibration of expected risk with actual risk, over-confidence, and an inability to anticipate hazards effectively.
Young drivers are also the most likely cohort of drivers to own and use mobile communications technology and
other electronic devices.

Recent studies® with young and novice drivers suggest that when looking away from the road for more than
two seconds due to engagement with a mobile communication device there was a greater risk of a crash or
near-crash event. For each additional second the driver looked away, the risk of a crash or near-crash event
increased. Results also suggest that multiple short glances (e.g. <1s) are more beneficial than longer single
glances. These studies have also noted that long glances away from the road for more than two seconds are
rare but strongly associated with the use of mobile electronic devices, and that young drivers were more likely
than older drivers to look away from the road for longer periods of time.

5.2.2 Older Drivers

In general, research suggests that age related decline in visual perception and cognitive executive functions
affect older drivers’ driving performance. However, older drivers appear to compensate for such limitations by
choosing when and where they drive and also how they drive. A TRL study for the IAM® found that while older
drivers took around a second longer to respond to a pedestrian walking out from behind a parked car than did
younger drivers (in a simulated scenario), because of their slower initial speed they stopped further from the
pedestrian than younger drivers. Possibly due to age related decline, studies™ appear to indicate that the
effect of mobile phone use while driving is exaggerated for older drivers when compared with other age
groups and that older drivers demonstrate greater difficulty when following route guidance technologies.

5.2.3 Professional Drivers

Professional drivers are often required to engage with more in-vehicle equipment than private drivers, spend
long periods of time in their vehicles and can be under time pressure. Employers are increasingly recognising
that they have a duty of care towards their employees and the public, and that it makes business as well as
safety sense to have strict no-distraction policies for technologies such as mobile phones when driving.

Most of the evidence for distraction of professional drivers comes from naturalistic studies of heavy goods
vehicle drivers in the USA. One study™ reported that drivers were performing tasks unrelated to driving during
56.5% of safety-critical events. In addition, drivers who texted while driving were 23 times more likely to be
involved in a safety-critical event than drivers who did not. However, drivers who talked on a mobile phone
(hands-free or handheld) while driving were no more likely to be involved in a safety critical event than those
who did not. There is evidence that drivers self-regulate the demand of the driving task when engaging in a

8 Foss & Goodwin (2014); Klauer et al. (2014); Simons-Morton et al. (2014)

° Reed et al. (2012)

10 For example, Aksan et al. (2013); Cooper et al. (2003); Dingus et al., (1997); Fofanova & Vollrath (2011)
1 Olson et al. (2009)
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phone conversation by manipulating their speed, following-distance and focus on the forward roadway. The
main difference proposed to offset the increased demand of the phone conversation task (and risk) for
commercial drivers has been found to be increased visual attention to the forward roadway when engaged in
conversations on the phone.

5.2.4 Cyclists

There are very few experimental studies of distraction when cycling although surveys indicate that the use of
portable electronic devices when cycling is a growing trend. Experimental studies® indicate that the effects of
mobile phone use on cycling behaviour are similar to the effects of mobile phone use on driving behaviour.
When talking or texting on a mobile phone while cycling bicyclists travel at slower speeds, miss more
information from the periphery and swerve more within the bike path.

5.2.5 Pedestrians

There is only a small body of research detailing the distracting effects of portable electronic devices on
pedestrian behaviour. Nevertheless, secondary task use of devices such as mobile phones appears to have
similar effects for pedestrians as it does for drivers and bicyclists, particularly with regard to reduced
peripheral attention. These studies suggest that successful crossing behaviour is compromised when engaged
with another activity, with texting on a mobile phone in particular increasing the likelihood of being hit by a
vehicle in a simulated environment.

6 Recommendations for reducing distraction

This section considers how to address distraction in a real-world context. It discusses some important
considerations and possible mitigation strategies involving various stakeholders. There are different national
and local approaches to mitigate distraction ranging from guidelines and advice, to bans on specific activities
or functions (such as texting or hand-held phone use). To increase safety there appears to be a need for an
array of countermeasures and a need for cooperation between different stakeholders.

6.1 Measuring and understanding the impact of distraction on safety

There are still many questions

around distraction and its Standard definitions

impact on road safety and with Driver inattention: “..inattention occurs when the driver’s

allocation of resources to activities does not match the demands
of activities required for the control of safety margins.”

developments in vehicle
technology and information

technology more generally,
Driver distraction: “..where the driver allocates resources

to a non-safety critical activity while the resources allocated to
activities critical for safe driving do not match the demands of
these activities.”

there are always new
opportunities for unintended
impacts.

There is a particular need to

Activities critical for safe driving: “...those activities required

better understand the role of

distraction in road traffic for the control of safety margins...”

crashes and this could involve (Engstrém et al., 2013)

review and development of
existing reporting systems and
analysis of on-board vehicle data.

12 de Waard et al. (2010; 2011; 2014)
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Recommendations:
e Adopt agreed standard definitions.

e Continue research on distraction particularly the impact of new technologies on safety, using
standardised measures of real driver behaviour and crash data where possible.

e Improve analysis and understanding of the role of distraction in crashes.

e  Monitor public opinion, attitudes and behaviour regarding the issue of driver distraction on a regular
basis.

6.2 Laws and enforcement

There is little international consensus on how to decrease the impact of driver distraction through legislation.
The most general laws, as in the UK, address careless driving and allow authorities to reprimand drivers who
pose a risk.

Although the more specific laws banning the use of handheld phones have not led to a significant decrease in
the number of crashes caused by distraction, many governments are still investigating how to refine or expand
these laws. Others, such as Sweden, have taken a broader approach favouring to encourage and enforce
personal responsibility for driving safely rather than a specific technology-related law.

Enforcement of existing driver distraction laws may be a key issue in reducing mobile device use in particular.
Deterrence theory would suggest that the probability of detection and certainty of prosecution may be a
greater dis-incentive to distracted driving than the legal penalty.

Enforcement can be problematic due to the difficulties in identifying distraction from outside the vehicle.
Authorities also cite that miniaturisation of devices make detection difficult.

Recommendations:
e Support the general law approach such as driving without care and attention/careless driving.

e Provide guidance (possibly in the Highway Code and for new drivers) concerning interpretation and
specific technology examples (which can be readily updated).

e Enforcement of mobile phone laws needs to be highly visible and publicised to maximise its effect on
driver behaviour

6.3 Guidelines for technology

The ease of use of technology in a vehicle is dependent on the design of the controls and the interaction of all
the various devices used by the driver (navigation, vehicle information displays, climate control buttons etc.)
including portable devices such as smartphones.

There is a wide range of international standards covering visual and audible driver interfaces and dialogue
management and much of this knowledge has been incorporated into design guidelines and codes of practice
on how to develop in-car systems that minimise distraction.

The European Statement of Principles (ESoP), backed by the European Commission, is an example of a set of
high-level design guidelines which vehicle manufacturers find useful as part of their design process and which
do not constrain innovation. These guidelines represent a consensus that (unlike laws) can be more rapidly
updated as technologies evolve. Supporting good human machine interface (HMI) design without being overly-
prescriptive or technology-specific is likely to be helpful.

Recommendation:
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e Support continued updating of HMI guidelines as an important tool for governments and the
automotive industry to mitigate driver distraction.

e Support industry to develop their own best practice and explore mechanisms to ensure these meet
the government-backed guidelines (e.g. through certification or consumer testing).

6.4 Technical approaches to restrict distraction

Technical solutions restricting smartphone functions within vehicles are available, for example by apps on the
phone. They become active when the phone’s motion exceeds some threshold. Other systems are integrated
into the vehicle and affect all cell phones in the vehicle through a small transmitter. These solutions can, for
example, block incoming calls, texts and emails while in motion or when moving in a specific geographic area.
Each system has a different strategy for addressing the “passenger problem” — whether and how to allow calls
by someone in motion who is not a driver, such as a passenger in a car or a rider on a bus or train.

Such systems can be demonstrated to work technically but there is little information on their overall
effectiveness in practice. Such approaches may be more likely to work in a fleet or organisational context
where the fleet owner can have such equipment installed and periodically can check how effective it is.

A related technical approach is that of “workload management” such that the vehicle collects sensor
information to estimate the driver’s current workload and then manages tasks and information such that the
driver is less likely to become overloaded. For example, a text message might be delayed until the driver has
left a busy road junction.

Recommendation:
e Support research to determine effectiveness of technological solutions.

e Publicise the availability of systems and approaches to restrict the functionality of potentially
distracting in-vehicle technologies and encourage use and evaluation by fleet operators.

e  Make vehicles to support drivers and avoid distraction: in-vehicle warnings and intervention-based
systems can mitigate distraction — their uptake as standard may be a faster route to risk reduction
than modifying driver behaviour.

6.5 Driving for work policies

Fleet managers and employers can have a substantial influence on the safety of their employees/drivers
through policies, practices, instructions, training and feedback. A number of organisations have produced
corporate guidelines, policies and advice on driver distraction. This can be supported and justified both in
terms of safety and business benefits.

Governments and companies can influence change by setting an example, including specific requirements on
minimum safety levels in their vehicle purchase and supply procurement policies. In the US, government
employees are banned from texting while driving and when they are inviting tenders for transport or other
services, they can do so only to providers who can demonstrate suitable policies and practices supporting safe
driving.

Recommendation:

e The risk associated with distracted driving and the use of mobile phones and electronic devices should
clearly be reflected in driving for work policies. Employers should ensure that the policy is clearly
articulated and broadly communicated so that employees are aware of the existence of the policies.

e Government and employers should set minimum safety standards for procurement of vehicles and
service providers.
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6.6 Education and training

In general, drivers are aware of the risks associated with distracting activities. There is a particular issue with
young and inexperienced drivers who have not developed the risk awareness and risk management skills that
experienced drivers employ when interacting with in-vehicle devices. Experienced drivers typically adjust their
behaviour to the requirements of traffic situations, nevertheless, they too have cognitive processing
limitations. It is uncertain whether vulnerable road users (i.e. children, pedestrians and cyclists) are accurately
appraising the greater risk of engaging with traffic when distracted.

Simply instructing drivers and other road users to not be distracted is unlikely to be sufficient and their use of
electronic devices cannot be expected to be lower than what is deemed as socially acceptable.

Technology will continue to develop and working with technology manufacturers and drivers (and other road
users) to identify the safest way to interact will likely be a more fruitful route within the educational approach.
This might begin with in-school road safety education, being built upon during driver licensing, possibly
alongside legislation that prevents the development of undesirable habitual technology use when driving,
instead encouraging a responsible approach to engagement.

Recommendations:

e Review and strengthen the advice in the Highway Code and the learning to drive competency
framework regarding distracted driving.

e Provide core messages at the early stages of road skills development (e.g. when providing road safety
messages for pedestrian and cycling behaviour to children).

e Develop educational and training interventions specifically to guide the use of emerging technology in
vehicles.

e  Education and training should be carefully developed and evaluated to ensure no harm is being done
(e.g. unintended consequences).

7 Summary

It is widely accepted within the scientific community that humans cannot conduct multiple tasks at the same
time without adverse effects on the performance of those tasks; this is due to the need to share their limited
attentional resources and switch between tasks. When specifically studying driving, numerous experimental
studies overwhelmingly demonstrate that driving performance (as measured by things like speed
management, lane discipline and hazard perception) is impaired when a driver is also using a mobile electronic
device or in-vehicle technologies (or performs tasks that mimic. However, the relationship with safety on the
road is a more complex picture with some real-world studies showing that drivers’ adapt their behaviour when
speaking on the phone and driving (for example, they slow down, stay in lane, increase distance to other
vehicles and increase focus on the road ahead). Studies suggest that this change in behaviour is effective at
increasing the safety margin to certain crash types (i.e. rear end crashes); however during the length of a
phone call it is likely that the driver is much less likely to anticipate hazards and unexpected events in their
periphery.

Adapting behaviour is an indication of drivers’ coping mechanisms for dealing with the added attentional
demands of using technology, in order to maintain their safety margins. These changes are (possibly non-
conscious) responses to the increased demand being placed upon their limited cognitive resources.

Overall the research suggests that the impact of distraction on safety is task-dependent rather than device
dependent; for example, texting appears to be more dangerous than conversing on a mobile phone while
driving. It seems that this may be related to a dynamic combination of ‘eyes off the road’ time necessary to
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conduct the task and the safety margins with which a driver can afford themselves. Any mismatch in this
process (e.g. failure to correctly appraise safety margins) will increase the risk of a crash.

Essentially though, all non-driving related tasks that require our attention will reduce the attention being paid
to driving safely. With technology now a key part of our day-to-day lives it is important to consider how the
research knowledge collected to date can inform strategies for reducing distraction and increasing safety on
the roads. The recommendations made here suggest that the input and engagement of multiple stakeholders
will be necessary.
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Appendix A

Common questions

Isn’t talking on the phone just the same as talking to a passenger?

No. Passengers are more aware of the driving context and are known to modify their interaction
depending on the traffic situation. For example, they are more likely to understand why a response is
delayed or a conversation is interrupted.

Research has shown that it is more demanding to have a conversation on the phone than with a
passenger. Conversations on a phone tend to be less effective and the sound quality can often require
more attention.

Car radios are not critical for driving but they have been in cars for years without any known safety problems?

Even tuning the radio is distracting to some degree, but doesn’t usually last very long, and doesn’t
require a high level of cognitive engagement. The evidence suggests that phone conversations do and
tend to last for longer periods of time than things like tuning a radio.

Any non-safety critical technology that requires the driver to engage with it for a long period of time
or take their eyes off the road is distracting and will increase crash risk. In addition to speaking on the
phone, that could involve typing directions into a sat-nav, finding music on a music player, texting or
social media.

I am an experienced driver and | know when it is safe to use my phone.

Even experienced drivers overestimate their abilities. It has been shown that experienced drivers can
sometimes be more affected by distractions — they lose the benefits of their experience by being
distracted and fail to anticipate hazards they would usually ‘see early’.

Young drivers have better reactions and can easily do other things while driving?

The limits of human attention apply to everyone, regardless of age. Young drivers may have better
reactions than older drivers, but we know that young, and particularly novice, drivers are not good at
accurately judging their own abilities or the risks on the road. The result of this is smaller safety
margins when things go wrong.

Young people are also used to having unlimited access to their electronic equipment such as
smartphones and may be less inhibited to respond when someone calls or sends them a messages.

| use devices when driving almost every day and | have never had an accident.

In general, your risk of being in an accident increases when you engage in a non-driving activity while
driving, according to the evidence. It does not mean you will crash, but you are more likely to be
involved in a crash.

The performance of your driving is also likely to suffer without you realising — for example you may be
less aware of other drivers’ actions and may make bad decisions. Other drivers are likely to notice.

Consider other road users, you are putting them at risk too.

Neale Kinnear & Alan Stevens 15 TRL 2015 ©



IAM Think Piece 1=L

Surely | can just slow down when | use electronic devices?

e Even if you do, it is unlikely that you will completely offset the safety deficit. Travelling at a lower
speed will help, but the distracting effects may limit other attentional requirements like peripheral
vision and hazard anticipation.

e In addition, you may make sudden changes in speed to which other drivers may find it difficult to
react

e All drivers tend to overestimate their skill — you are unlikely to be able to know for sure if you are
slowing down enough.

Isn’t driving ‘automatic’?

e No it is not — this is a common misperception — for example the skill of ‘reading the road’ or ‘hazard
anticipation’ has been shown to be especially badly affected by having a phone conversation — even in
experienced drivers.

e The bottom line is that whenever people do more than one thing at once, they inevitably perform one
of those things (and often both of those things) worse than if they performed either task by itself.

I need to use my phone for work.

e Companies who change their policy to move away from phone use while driving tend to do so on the
basis of caring about the health and safety of employees; companies also have a legal obligation to
reduce risk.

e Many companies now accept that it looks more professional to have a workforce that does not use
their phone while driving.

Many modern cars come ‘phone-ready’ — doesn’t this indicate that it is acceptable?

e All modern cars can all be driven quite easily at speeds far in excess of the speed limit. What a car is
built to do by manufacturers is not necessarily a good indicator of the safety of that behaviour.

If it is so dangerous why is hands-free phone use not illegal?

e Driving poorly because you are distracted by using a mobile phone can result in the police charging
you with failing to have proper control of your vehicle (handheld or hands-free).

e If you had a crash the police could check if you were using your phone (hands-free or handheld) at the
time and may choose to prosecute you — you could be responsible for causing a crash and potentially
injuring or killing another person.

Can | use my phone when stationary at traffic lights?

e You may consider this a lower risk situation but the Government advice is that the rules are the same
if you're stopped at traffic lights or queuing in traffic.

e |It'salsoillegal to use a hand-held phone or similar device when supervising a learner driver or rider.
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