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Abstract A number of in-vehicle ITS technologies with significant potential to reduce the incidence and severity
of road trauma are either currently available in Australia or are almost ready to enter the local market. There will
be no demand for these systems, however, unless they are acceptable to consumers. To be acceptable, the
technologies must be perceived by drivers as being useful, effective, easy to use, affordable and socially
acceptable. This report describes the outcomes of a study commissioned by the RACV to assess the acceptability
to a sample of Victorian car drivers of seven in-vehicle ITS technologies: Forward Collision Warning; Intelligent
Speed Adaptation; Emergency Notification ("Mayday") system; Electronic Licence; Alcohol Interlock; Fatigue
Monitoring; and Lane Departure Warning. This was achieved by conducting eight focus groups involving a total
of 52 Victorian drivers varying in age from 18 to 83 years who, from examination of Victorian crash data, were
likely to derive the greatest safety benefit from these technologies. For each of the systems discussed, the critical
concerns raised by participants which are likely to deter them from purchasing and using the systems were
identified. Estimates were also made of the annual savings in crash numbers and costs associated with the
deployment in Victoria of the ITS technologies discussed in the focus groups. These estimates were calculated
for the types of crashes that the technologies would most strongly benefit. Overall, the Alcohol Interlock was
predicted to lead to the greatest reduction in crash numbers and costs, followed by the Electronic Licence and
Intelligent Speed Adaptation. Paradoxically, the systems with the greatest potential safety benefit were perceived
as being least acceptable to the focus group participants. Recommendations are made for increasing the
acceptability to drivers of ITS technologies with significant potential to reduce road trauma in Victoria. The
report concludes with recommendations for further research.
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EXECUTIVE SUMMARY

A number of in-vehicle ITS technologies with significant potential to reduce the incidence and
severity of road trauma are either currently available in Australia or are close to entering the
market. There will be little demand for these systems, however, unless the systems are
acceptable to consumers. To be acceptable, these systems must be perceived to be useful,
effective, easy to use, acceptably priced and socially desirable. Failure to accept an ITS
technology may result in drivers not using it, attempting to circumvent it or purchasing a
vehicle that is not fitted with the device. If the safety benefits of in-vehicle ITS technologies
are to be realised, it is critical that barriers that would prevent the technologies from being
purchased and used be identified. This information can be used to encourage governments and
vehicle manufacturers to ensure that systems with high safety potential are designed and
deployed in a manner that encourages the maximum possible uptake by the driver sub-groups
who would derive the greatest safety benefit.
This report describes the outcomes of a study, which assessed the acceptability, to a sample of
Victorian car drivers, of seven in-vehicle ITS technologies: Forward Collision Warning;
Intelligent Speed Adaptation; Emergency Notification ("Mayday"); Electronic Licence;
Alcohol Interlock; Fatigue Monitoring; and Lane Departure Warning. Eight focus groups were
conducted involving a total of 52 Victorian drivers varying in age from 18 to 83 years who,
from examination of Victorian crash data, were likely to derive the greatest safety benefit from
these technologies. The focus groups were conducted at the Monash University Accident
Research Centre in Melbourne and included males and females. Participants were recruited
through a telephone survey and by word of mouth. None of the participants had ever interacted
with the technologies under examination. During each focus group, participants completed a
questionnaire which derived demographic information, information about participants' driving
behaviour, and information about participants' prior exposure to new technologies. A
functional description of the operation of each system was then read to participants and
participants viewed a short video clip demonstrating the functional and human machine
interface properties of the system under consideration. A discussion guide, comprising a list of
open-ended questions, was then used to facilitate a group discussion.

Findings

For each technology, the following were the critical concerns relating to acceptability raised
by the focus group participants.

Forward Collision Warning (Participants were males and females aged 25 to 64). The system
must:

• be technically effective in all driving conditions;

• have a low false alarm rate;

• be reliable;

• be inexpensive to maintain;

• ideally, be capable of detecting pedestrians and hazards in addition to forward vehicles;

• be ergonomically designed;

• have been proven to be effective in reducing the incidence and severity of crashes;
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• for older drivers, brake the vehicle automatically when a collision is imminent;

• for younger drivers, function as a following distance warning system; and

• cost no more than $1500.

Participants were generally opposed to compulsory installation of the system unless there was
evidence that the system is effective in reducing the incidence and severity of crashes for all
drivers. In addition, participants were aware of the risks of over-relying on the system to warn
them of an imminent collision.

Intelligent Speed Adaptation (ISA) (Participants were males and females aged 18 to 39).
Two systems were investigated, an intelligent speed alerting system and an intelligent speed
limiting system. The key findings were:

• a concern among the younger participants that over-reliance on the system might adversely
affect their driving skills;

• a belief that only drivers who inadvertently speed will benefit from the system;

• a reluctance by drivers to embrace intelligent speed limiting technologies;

• drivers are less likely to embrace informative ISA systems that deliver urgent haptic
warnings through the accelerator than ISA systems that deliver urgent warnings through
audio;

• drivers will not accept ISA unless they are assured that on-board warnings coincide
exactly with posted speed limits, even in areas with variable message signs;

• to be acceptable, the ISA systems must encompass speed limits in all jurisdictions;

• updating the on-board digital speed zone database within Victoria or between jurisdictions
must be simple;

• if the system is purchased for safety reasons, drivers will require proof that it saves lives;

• if the system is purchased to avoid speeding fmes, it must be reliable and on-board
warnings must coincide exactly with posted speed limits;

• participants were willing to pay no more than $400 for the system, and no more than $20
at each car service to maintain and repair it; and

• participants could see no point in compulsory fitting of vehicles with ISA given that
drivers who speed deliberately would ignore or attempt to circumvent the technology.

Emergency Notification ("Mayday") System (Participants were males aged 25 to 64). The
key findings were:

• to be of any use, the system must always be in the range of the emergency services
provider, especially in remote areas;

• a perception that the system will not decrease emergency response times in urban areas;

• the system must be robust and reliable in all crash conditions;

• the system must confirm to the driver (if conscious) that a distress signal has been received
and maintain contact with emergency services until help arrives;

• the system must be ergonomically designed;
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• participants were prepared to pay no more than $300 for a basic mayday system, provided
maintenance costs are not excessive; and

• the system will not be acceptable if drivers believe that the service provider is able to
monitor their car's speed and location on the road network.

Electronic Driver's Licence (Participants were males aged 40 to 64). The key findings were:

• there must be a system associated with the Electronic Licence system that recognises,
through fmgerprint recognition or PIN, the identity of the owner of the Electronic Licence;

• it must not be possible to circumvent the Electronic Licence;

• a reluctance by drivers to embrace the system unless it is compulsory for all drivers in
order to prevent unlicensed driving or unless drivers have an expensive car that could
easily be stolen; and,

• a reluctance to accept the system if drivers believe that doing so would compromise their
pnvacy.

Alcohol Interlock/SnifferSystem (Participants were males aged 18 to 39). Two systems were
discussed, a traditional Alcohol Interlock system and a "Sniff er" system that passively detects
in the car cabin the presence of breath alcohol, advises the driver to blow into a breathalyser
unit if alcohol is detected, and immobilizes the engine after a period of time if the breath
alcohol concentration detected is above the legal limit. The key findings of the discussion
were:

• the systems will not be acceptable if they are prone to false alarms;

• the systems must be 100 percent reliable;

• the systems must not fail such that the car cannot be started;

• engine immobilisation by the Sniffer system is likely to be unacceptable to drivers;

• Alcohol Interlocks were unacceptable to participants, who believed that it would be too
irritating to have to blow into a breathalyser unit before starting the car;

• a belief that drivers would easily be able to circumvent the systems;

• reluctance by drivers to want to buy either of the systems described;

• if either system were a standard feature in new vehicles, drivers would pay no more than
between $80 and $200 extra to purchase a vehicle equipped with the system; and,

• drivers may be willing to accept a compulsory system that can be turned on and off and
that warns drivers that breath alcohol has been detected, provided there is no compulsory
requirement for a breath test or threat of engine immobilisation.

Fatigue Monitoring System (Participants were males and females aged 18-24). The key
fmdings were:

• the system must have a low false alarm rate;

• the system must be 100 percent effective in correctly identifying signs of fatigue;

• it must be ergonomically designed;

• even if free, participants would not want this system unless it was 100 percent reliable;
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• participants were willing to pay between $200 and $300 to purchase the system, but only
as an extra when purchasing a new car; and

• participants were likely to accept compulsory fitting of this technology to their vehicles if
the technology is reliable and inexpensive.

Lane Departure Warning (Participants were males and females aged 18 to 24 and 65 and
over). The key findings were:

• to be acceptable to drivers, the system must be 100 percent effective under all conditions
(e.g. on roads with poor visibility);

• for older participants, early warning is imperative;

• younger participants expressed concern that the system might make passengers question
their fitness to drive;

• the system must be ergonomically designed;

• cost was the overriding factor determining young participants willingness to buy the
system, whereas for the older participants usefulness was the critical factor;

• participants were more likely to accept compulsory fitting of this technology to vehicles if
the system is reliable and inexpensive; and,

• participants expressed a reluctance to embrace a system that not only warns them that they
are driving off the road but also initiates, automatically, corrective steering actions.

In summary, the following were identified as general barriers that are likely to prevent ITS
technologies from being purchased and/or used in the manner intended by system developers:

• drivers generally are not in favour of systems that take away driver control, especially if
they perceive that systems that take away driver control might compromise driver safety;

• drivers are aware that over-reliance on ITS technologies may compromise their safety if
the system malfunctions or if they drive vehicles not equipped with the systems on which
they come to rely;

• drivers have expectations of the degree of functionality that should be incorporated into
proposed systems;

• drivers are unlikely to accept ITS technologies which give them the feeling that "Big
Brother" is monitoring their activities, and invading their privacy;

• passengers are likely to embrace certain ITS technologies as a means of empowering
themselves to challenge drivers who are not driving safely;

• drivers are acutely sensitive to poor human-machine interface design and generally desire
the option to override system warnings as required;

• drivers are reluctant to embrace a technology with low reliability, a high false alarm rate,
and which they believe can be circumvented;

• drivers will only embrace a technology that is useful to them;

• drivers generally need firm scientific evidence that a system is effective before they will
use it;

ACCEPTABILITY OF IN-VEHICLE INTEWGENT TRANSPORT SYSTEMS TO VICTORIAN CAR DRIVERS

xvi

'1.-

•
-..I

•-
,-

\
.....•.

.,
....•

.,-
11-



• drivers are willing to accept compulsory fitting of some technologies to vehicles,
especially where purchase and installation costs can be subsidised and where the system is
reliable and has been proven (e.g. as with airbags) to save lives on the road; and

• cost to purchase and maintain a system is a critical factor influencing driver's willingness
to buy and use a technology - drivers are willing to pay very little (generally only a few
hundred dollars) for an ITS, even if the technology is considered to be highly acceptable.

Recommendations for addressing these issues in order to maximise acceptance and therefore,
the uptake, of in-vehicle ITS technologies are made in the report.

ESTIMATED COST SAVINGS

Estimates were made of the annual savings in crash numbers and costs associated with
deployment in Victoria of the ITS technologies discussed in the focus groups. These estimates
were calculated for the types of crashes that the technologies would most strongly benefit.
Overall, the Alcohol Interlock was predicted to lead to the greatest reduction in crash numbers
and costs, preventing 906 crashes and saving $263 million per year. The saving in crash costs
estimated for the Alcohol Interlock is almost double that of any of the other ITS technologies.
Other technologies with relatively large predicted savings in crash numbers and costs were the
Electronic Licence and Intelligent Speed Adaptation systems. The magnitudes of the predicted
benefits for crashes involving female drivers were generally about half of those for male
drivers.

The Intelligent Speed Adaptation and Fatigue Monitoring systems were perceived as having
relatively high levels of acceptability among participants. Paradoxically, the two technologies
that have the greatest potential to reduce road trauma, the Electronic Licence and the Alcohol
InterlocklSniffer system, were the least accepted by the participants interviewed in this study.
The implication of this finding is important. It suggests that, unless appropriate mechanisms
are put in place to increase the perceived acceptability to drivers of these (and other) systems,
the high potential crash savings that could be derived from use of these technologies may
never be realised.

FUTURE RESEARCH

The following suggestions are made as areas requiring further research.

• A larger sample of people (including rural drivers) is required to identify the full range of
issues important to Victorian drivers in judging the acceptability of in-vehicle ITS. The
immediate focus for such research in Victoria should be on the Electronic Licence and

Alcohol InterlocklSniffer systems, as these appear to be the least acceptable to drivers but
offer the highest potential safety benefits.

• Research is needed to determine the most effective strategies for enhancing the
acceptability of the systems investigated in this study, particularly those systems that have
high estimated safety benefit but low perceived acceptability.

• The focus of attention in this study has been on car drivers. There is a need to conduct
research along similar lines to gauge community acceptance of emerging ITS technologies
that are being designed in North America, Europe and Japan for other members of the road
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user community such as motorcyclists, pedestrians, bicyclists and drivers of heavy
vehicles.

• Further research is needed to better understand how individual factors, such as age, gender,
socio-economic status and driving style affect drivers' perceptions of acceptability of in
vehicle ITS technologies in Australia

• Acceptance is still a poorly defined and understood construct in the ITS domain. There is a
need to better understand the constructs that underlie it, to determine which dimensions of
acceptability are of most importance to consumers in choosing particular ITS products,
and to determine which constructs underlying acceptability are most amenable to change
overtime.

• The development of a general tool that can be used to validly and reliably measure all of
the various constructs that underlie acceptability is needed.

• The focus here has been on the acceptability of in-vehicle ITS technologies. To the
knowledge of the authors, no research has been conducted in Australia (or elsewhere) to
gauge driver acceptance of the vast range of out-of-vehicle ITS technologies that have
potential to enhance driver safety. In order to ensure these emerging systems are effective
and commercially viable, it is critical that further research be undertaken to determine
what the community deems acceptable in such systems.
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1.0 INTRODUCTION

1.1 IntelligentTransportSystems

During the past 30 years the road crash fatality rate in Australia has reduced from being one of
the highest among motorised countries to one of the lowest. It has dropped from 8.1 deaths
per 10,000 registered vehicles in 1970, to 1.4 in 2001 (Transport Accident Commission,
2001). Nevertheless, road crashes continue to account for over 90 percent of the total cost of
transport-related accidents across all modes in Australia (Booz-Allen & Hamilton, 1997). Each
year, over 1,700 people die on Australian roads and over 60,000 are injured. In Victoria, while
the road toll decreased almost by half from 1989 to 1992, around 400 people have died on the
roads each year since 1992 (TAC, 2001). Although the various strategies implemented in
Victoria since the late 1980s have been successful in cutting the road toll significantly, the rate
of improvement is starting to plateau. At the national level, it is recognised that the
deployment of Intelligent Transport System (ITS) technologies has the potential to yield a new
wave of road safety and other benefits for Australian States and Territories. To this end, a
national ITS strategy known as 'E-Transport' (Austroads, 1999) was launched in December
1999 by the Federal Government of Australia. The strategy brings a strategic and coordinated
focus to the planning, application and assessment of ITS technologies in Australia.

The term ITS refers to the bringing together of advanced information processing,
communications, sensing and computer control technologies to produce systems that are
capable of addressing various surface transportation problems. ITS technologies have been
designed, for example, to improve travel efficiency and mobility, enhance safety, conserve
energy, provide economic benefits, and protect the environment. ITS technologies have been
installed both in vehicles and in the road infrastructure. Examples of in-vehicle ITS now
available in Australia include Route Navigation systems and Adaptive Cruise Control systems.
The former system provides drivers with turn-by-turn instructions on how to reach a selected
destination while the latter system automatically slows the vehicle to a safe following distance
if the cruise control function has been activated and the car approaches a vehicle ahead that is
travelling at a slower speed. Electronic tolling systems and variable message signs are
examples of ITS applications that have been embedded within the road infrastructure.

World developments in ITS have been driven primarily by research and development
programs in Europe, North America and Japan. Intensive ITS research and development
programs started in the late 1980s in Europe (through the PROMETHEUS and DRIVE
programs) and in Japan (through the AMTICS and RACS programs), and later in the United
States. DRIVE (Dedicated Road Infrastructure for Vehicle Safety) in Europe aimed to improve
traffic efficiency and safety and the environmental effects of motor vehicles, focussing on the
infrastructure requirements, traffic operations and technologies of the road transport system.
PROMETHEUS (PROgraM for European Traffic with Highest Efficiency and Unprecedented
Safety) was an initiative aimed at developing information technology, telecommunications,
robotics and transport technology to provide information to drivers, aid drivers in an
informative way, establish a network of communication between vehicles, and establish
systems for the efficient use of the road network (Hulse, Dingus & Barfield, 1998). The
European programs have since progressed under a succession of European Union Telematics
Frameworks, and there are currently a number of projects being conducted under the umbrella
of the 5th Telematics Program, which commenced in 1998 and will conclude in 2002. Many of
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the projects within this, and earlier frameworks are discussed elsewhere (see Regan, Oxley,
Godley & Tingvall, 2001).

In Japan, recent ITS research and development efforts have been conducted primarily under
the umbrella of the Advanced Safety Vehicle Initiative (Phases 1 and 2), the Advanced Cruise
Assist Highway Systems Initiative and the Smartway Initiative (Kikuchi, Kawasaki &
Nakazato, 2001). Recent efforts in Japan have been characterised by an increasing emphasis
on developing communication links between the road infrastructure, ITS-equipped vehicles
and vulnerable road users - to provide innovative solutions to specific and localised road
safety problems. Relevant initiatives in Japan are described elsewhere (see Regan et al., 2001).

In the US, ITS efforts traditionally have been focussed on the areas of organisation and
strategic planning, electronic tolling and commercial fleet management, although in the last 2
or 3 years there has been a significant change in the direction of federally funded ITS research
and development. The US Department of Transportation (DOT) appears to have recognised
that research into automated highway systems would inevitably lead to the need for huge
infrastructure investment. It has determined that a more appropriate approach would be to
focus on making individual vehicles safer, and this is reflected in the recent funding by the US
DOT of a number of government-industry partnering projects to encourage faster deployment
of safer ITS-equipped vehicles. These include the so called CAMP (Crash Avoidance Metrics
Partnership), which developed functional requirements and test procedures for Forward
Collision Warning systems, the Intelligent Vehicle Initiative (IVI), which will involve
enabling technology research in the areas of advanced on-board map databases, driver
workload and further Forward Collision Warning research deriving from the CAMP project
and the ACAS project (Automotive Collision Avoidance Systems), which will involve the first
community-based trials and evaluations of collision warning systems in the US. These and
other US initiatives are described elsewhere (see Regan et al., 2001).

In Australia, ITS research, development and deployment efforts have occurred primarily
through the provision of advanced traffic management systems (e.g. the Sydney coordinated
adaptive control system - SCATS), the provision of advanced traveller information systems
(such as the VicRoads DRIVE TIME variable message sign information system) and in the
provision of electronic tolling systems (such as those systems operating in the Melbourne City
Link road network). In these areas, Australia has been at the forefront of world ITS
developments. However, to date, Australia has lagged behind the rest of the world in relation
to the design, development and deployment of in-vehicle ITS technologies. A notable
exception, however, is the TAC SafeCar project that has recently been commissioned by the
Victorian Transport Accident Commission (TAC) in Melbourne, Australia (Regan,
Mitsopoulos, Triggs & Tingvall, 2002). This project is being undertaken by the TAC, the
Monash University Accident Research Centre (MUARC) and the Ford Motor Company of
Australia When completed, this research project will put Australia at the forefront of world
research into the longer-term safety and performance benefits of in-vehicle ITS technologies.

A wide range of in-vehicle ITS technologies is already commercially available in Japan,
Europe and North America (see Regan et al. (2001) for a review). As noted above, very few of
these systems are available in Australia Systems available overseas vary from those that
provide the driver with information, for example about congestion or obstacles on the road
ahead, to more complex systems that take over driving tasks in hazardous situations. It is
estimated that many of these systems, and others currently being developed, have great
potential to enhance the safety of road users (Regan et al., 2001). At this point in time,
however, it is not known for certain whether a given ITS application will, or will not, enhance
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safety. The reason for this is that crash studies~ which are the traditional measure of change in
road safety~ are not (yet) appropriate for deriving safety information in the ITS context. This is
because ITS technologies have never been deployed in vehicles on a large enough scale and
over a long enough period of time in traffic for the crash numbers to be a reliable indicator of a
change in safety (Rumar et al.~ 1999). In the meantime~ long term on-road studies such as the
TAC SafeCar project and other similar studies being conducted overseas (see Regan et al.~
2001~ for a review) will shed some light on the probable safety benefits of these systems.

1.2 Acceptability - A Barrier to Successful Deployment?

There is increasing recognition among ITS researchers and manufacturers tha~ in order for in
vehicle ITS technologies to be successful in reducing the incidence and severity of road
crashes~ the technologies must be deemed to be acceptable by the eventual users of the
technologies. Indeed~ it is for this reason that there has been a shift in recent years from a
technology driven design approach to one that is centred on the user.

After all, the demand for in-vehicle systems will be driven by road users~ who will decide
whether to purchase the systems or to purchase cars that are equipped with the technologies.
ITS technologies that are not acceptable to drivers are unlikely to have a positive effect on
driver behaviour. It is counterproductive to invest effort in designing and building in-vehicle
ITS technologies if the systems are never purchased by the consumer - or if the technologies
purchased, are never switched on or are disabled (Van der Laan~ Heino & De Waard, 1997).
The acceptability of in-vehicle ITS technologies to drivers is thus a vital issue to consider in
the design and development of these technologies. Acceptability of several in-vehicle ITS
applications to car drivers is the focus of the work documented in this report.

1.3 Purpose of the Current Study

The Royal Automobile Club of Victoria (RACY) is a motoring organisation representing the
safety and mobility interests of several million members in the Australian state of Victoria.
Among other things, RACV informs its members about ITS applications available now and
those that will become available in the future, how motorists can be expected to be affected by
these systems, and what the implications of these systems are likely to be for members'
personal safety and mobility. To this end, RACV commissioned MUARC in 2000 to assess
the possible safety and human factors implications of ITS for high-risk and vulnerable road
users in the Victorian community that are of particular concern to RACV as a motoring
organisation.

The study comprised several phases. The first phase of the study involved a review of the
literature on the human factors and safety issues associated with the design, deployment and
evaluation of various classes of ITS technologies. This culminated in a published RACV
research report (Regan et al., 2001). While both in-vehicle ITS applications and those built
into the road infrastructure were reviewed in that report, the emphasis in the review was on in
vehicle applications as these are likely to have a greater impact on safety (Rumar et al., 1999).
Furthermore~ while members of the driving public will have little or no choice in deciding
which road infrastructure-based ITS applications they interact with~ they will have
considerable choice in deciding with which in-vehicle systems they will interact.
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The research docwnented in the present report constitutes the second phase of the study. This
report describes the outcomes of a study commissioned by RACV to sample car drivers' views
of a nwnber of in-vehicle ITS technologies. The purpose of the study was to assess how
acceptable various technologies with high safety potential are likely to be to car drivers for
whom the technologies are likely to have the greatest safety benefit. As noted previously,
failure to accept a device, or opposition to a device, may result in drivers not using the system,
circwnventing the system, or purchasing a vehicle not fitted with the device. If the safety
benefits of in-vehicle ITS technologies are to be realised, it is critical that barriers preventing
the technologies from being purchased and used in the intended manner be identified and
rectified prior to deployment. As Cairney (1995) points out, knowledge of conswner views
about in-vehicle ITS can also be useful in alerting infrastructure providers as to the extent and
type of infrastructure for which they should be planning. Caimey (1995) also suggests that
knowledge of conswner views may be useful in assisting vehicle manufacturers to plan a
range of ITS options that are likely to have high conswner appeal and to help the developing
Australian ITS industry recognise worthwhile niches that are being neglected by the
mainstream ITS programs overseas.

..J
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1.4 Phases of the Study and Structure of the Report

To reiterate, the main aim of the current study was to assess the acceptability of several in
vehicle ITS applications among selected groups of car drivers for whom the technologies were
likely to confer the greatest safety benefit.

The project was conducted in two key phases. The first phase was to determine which ITS
applications should be assessed for their acceptability among various driver sub-groups. This
involved identification of the potential crash problems that are capable of being addressed by
candidate ITS technologies with high safety potential. In turn, using appropriate crash data,
driver sub-groups were identified that are over-represented and/or involved the most in the
crash types that the selected technologies are intended to address. The driver sub-groups were
categorised according to age and sex group (for example, males aged 25 to 39 years). In
addition, estimates were made of the annual savings in crash nwnbers and costs associated
with deployment in Victoria of the ITS technologies under study. Phase 1 activities are
docwnented in Chapter 3.

The second phase of the project involved assessing the acceptability of the selected ITS
applications identified in Phase 1, using focus groups involving members of the driver sub
groups also identified in Phase 1. A random nwnber telephone survey to residents,
predominantly in the South-Eastern suburbs of Melbourne, served as the primary means of
recruitment for focus group participants. The recruitment process is outlined in Chapter 4. The
procedure for conducting the focus groups is described in Chapter 5. In Chapter 6, the results
of the focus group discussions are presented and discussed. In the final chapter, Chapter 7, the
practical implications of the findings for the reduction of road trawna are discussed.

Chapter 2 addresses an issue that is often overlooked in studies investigating the acceptability
of ITS technologies - that is, what is acceptability? Acceptability is a term that is used widely
in the ITS domain, however little effort has been made to define the term. Without a clear
understanding of the entities that make up acceptability, the research is limited. Hence, in
Chapter 2, an operational definition of acceptability as it applies to in-vehicle ITS is provided
for use in the current study. A brief review of previous work in Australia and overseas on the
acceptability of in-vehicle ITS technologies is also presented .

ACCEPTABILITY OF IN-VEHICLE INTELUGENT TRANSPORT SYSTEMS TO VICTORIAN CAR DRIVERS

4

.J
.~-

.J

.~-

•-



2.0 WHATIS ACCEPTABILITY?

2.1 Introduction

Rapid advances in computing power, telecommunications technologies and internet-based
products are transforming the way in which society undertakes commercial, recreational and
educational pursuits. Within the business sector, both ''new'' and "old economy" companies
are seeking to harness these developments to promote new services and products, enhance
personalised customer service and secure market share globally (Healy, Regan, Tierney &
Williams, 2002). Unfortunately, employee acceptance of new technologies has been
problematic. Morris and Turner (2001, p.878), for example, note that the US Federal Aviation
Agency (FAA) recently scrapped a $7.6 billion dollar system due to problems related to
technology acceptance by users, and that "the objectives for the Department of Defence's
(DoD) Corporate Information Management (CIM) plan - after 8 years and $20 billion 
remains unmet". They suggest that more than half the information technology systems
deployed in the US today are not used at all. Lack of user acceptance is often the pivotal factor
determining the success or failure of an information technology proj ect (Davis, 1993).

Throughout the past decade a variety of models and constructs have been proposed to explain
and predict user acceptability of technologies. Almost all of this work has been conducted and
published in the domain of Information Technology. Surprisingly, almost none of this work is
cited in research on the acceptability of ITS technologies. In the paragraphs that follow, some
of the more influential work that has been done in the Information Technology area is
reviewed to give the reader an understanding of what is meant by acceptability and the
constructs that might underlie it.

2.2 Models of Acceptability

Nielsen (1993, p. 24) defmes acceptability as " ... basically the question of whether the system
is good enough to satisfy all the needs and requirements of the users and other potential
stakeholders". Quantifying and validating acceptability models and constructs with accurate
measurement scales has been of great interest to researchers in the information technology
domain. Given the large investments at stake when developing new systems, it is desirable to
accurately forecast user acceptance as early as possible in the design process. Davis (1993)
points out that, early in design many key decisions are made about the design of the system,
only a small fraction of development costs have been incurred and greatest flexibility exists to
modify the design. Consequently, Davis (1993) suggests that user acceptance tests performed
early in design, if sufficiently predictive of future user acceptance, could reduce the risk of
user rejection by enabling designers to better screen, prioritise and refme design concepts. He
notes however, that although early user acceptance testing is widely used in the Information
Technology domain, it is not known how well measures of acceptance captured early in design
reflect the level of user acceptance that would actually occur after a system is deployed. This,
it seems, is a fundamental problem in acceptability research for which there is no easy answer.

One of the earliest and most influential models proposed to explain and predict user
acceptance of IT systems is the technology acceptance model (TAM) (Davis, 1989). The
conceptual framework proposed by TAM has been repeatedly validated across users,
technologies and task settings (Morris & Turner, 2001). The TAM model is illustrated in
Figure 2.1. In this model (going from right to left), a prospective user's overall attitude toward
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a given system is hypothesized to be a major determinant of whether or not he or she actually
uses it. Attitude toward using it, in turn, is a function of two beliefs: ''perceived usefulness"
and ''perceived ease of use". Davis (1989) defines perceived usefulness as "the degree to
which a person believes that using a particular system would enhance his or her job
performance"; perceived ease of use is defmed as the "degree to which a person believes that
using a particular system would be free of effort" (Davis, 1989, p.320). In the model,
perceived ease of use has a causal effect on perceived usefulness. System design features
directly influence perceived usefulness and perceived ease of use. System design features are
presumed to have an indirect effect on attitude toward using and actual usage behaviour
through their direct effect on perceived usefulness and perceived ease of use (Davis, 1993).
Davis (1993) conducted a field study of 112 users of two computer systems to test his
hypothesized model. The TAM fully mediated the effects of system characteristics on usage
behaviour, accounting for 36 percent of the variance in usage. The most salient fmding was
that perceived usefulness was 50 percent more influential than ease of use in determining
system usage. This suggests that users of a system may be willing to tolerate a badly designed
system interface in order to access functionality that helps them accomplish their job, while no
amount of ease of use can compensate for a system that does not perform a useful task. Recent
studies have examined how the effects of time and user experience affect the predictive and
explanatory power of the TAM model. Chau (1996), for example, found that ease of use had a
strong effect on perceptions of short-term usefulness, but no direct effect on intention or long
term usefulness. Hence, as the users' frame of reference moved beyond the immediate task at
hand, factors pertaining to ease of use became less important. Other studies have also shown
that respondent viewpoints can change dramatically once "hands on" experience with an ITS
technology is attained (e.g. Becker, et al., 1994, cited in Brackstone & McDonald, 2000).
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Figure 2.1. The Technology Acceptance Model. (Davis, 1993, p. 476).

Shackel (1991, cited in Morris & Turner, 2001) has also attempted to conceptualise the notion
of user acceptability. He suggests that the acceptability of a system can be defined as a
function of three orthogonal dimensions: utility (i.e., whether the system does what is needed
functionally); usability (i.e., whether the users can actually work the system successfully); and
likeability (Le., whether the users feel the system is suitable). These are balanced against cost,
which includes capital and operating expenses as well as social consequences of system use
(Morris & Turner, 2001). Compared to the TAM model, it appears that little research has been
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undertaken to validate the Shackel (1991, cited in Morris & Turner, 2001) model across users,
technologies and task settings.

Another model of system acceptability has been proposed by Nielsen (1993). This model is
broader in its scope than the previous two models described. The key elements of the model
are shown in Figure 2.2. In this model, the overall acceptability of a computer system is a
function of its social and practical acceptability.

N eilsen (1993) describes what is meant by "social acceptability" as follows: " ... consider a
system to investigate whether people applying for unemployment benefits are currently
gainfully employed and thus have submitted fraudulent applications. The system might do this
by asking applicants a number of questions and searching their answers for inconsistencies or
profiles that are often indicative of cheaters. Some people may consider such a fraud
preventing system highly socially desirable, but others may fmd it offensive to subject
applicants to this kind of quizzing and socially undesirable to delay benefits for people fitting
certain profiles" (p. 24). In a similar way, some people might find it socially unacceptable for
governments to mandate that all road users fit intelligent speed limiting devices to their
vehicles, even if this results in a massive reduction in road trauma.

Practical acceptability, according to Neilsen (1993), encompasses several subordinate
dimensions. Practical acceptability does not take into account the broader social implications
associated with the use of a system. As can be seen in Figure 2.2, it encompasses a number of
attributes including usefulness, cost, compatibility with existing systems, and reliability.
Usefulness, as in the TAM model, is the degree to which a person believes that the system can
be used to achieve some desired goal. An Intelligent Speed Adaptation system, for example,
might be deemed useful if a person wished to avoid speeding fmes. This is broken down into
two further constructs, utility and usability. Utility, as in the Shackel (1991, cited in Morris &
Turner, 2001) model, pertains to whether the system does what is needed functionally - in
other words, is the system effective in doing what it is designed to achieve? An Intelligent
Speed Adaptation system, for example, will be effective if it makes a driver slow down.
Usability refers to how well users are able to use the functionality of a system - in other words,
to the "user-friendliness" of the system. Usability applies to all aspects of a system with which
a human might interact, including installation, use and maintenance. Usability is further
broken down in Nielson's (1993) model into various sub-attributes, including whether the
system is easy to learn, efficient to use, easy to remember, induces few user errors and is
satisfying to use.

Nielsen's (1993) model, then, is more broadly encompassing than the previous two models,
although to the knowledge of the authors, it has not been validated across users, technologies
and task settings.
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Figure 2.2. A model of the Attributes of System Acceptability (Nielsen,
1993, p.25).

In summary, many constructs are purported to underlie the concept of acceptability and most
of these are incorporated to varying degrees in the models reviewed above. For the purposes of
the present study, these constructs can be distilled into the following key constructs:

• Usefulness - the system must serve some goal or purpose. Perceived usefulness can be
defmed as the degree to which a person believes that using a particular system will
enhance hislher performance.

• Ease of Use - often equated with "Usability". Perceived ease of use can be defmed as the
degree to which a person believes that using a particular system would be free of effort.
Essentially, this dimension applies to all aspects of a system with which a human might
interact, including installation, use and maintenance.

• Effectiveness- the system must do what it is designed to do (it must have high "Utility").
Effectiveness is the question of whether the system works in accordance with its functional
description. An ITS may have high effectiveness/utility if safety is enhanced through its
use. This can be contrasted with usability - a system might be able to do everything that it
is designed to do and do it well, but it may not go about it in such a way that the user can
efficiently interact with the system. That is, a system could have high utility but low
usability. This dimension also incorporates issues pertaining to the reliability of the
system - whether the system works as it is designed to work under all situations and
conditions.

• Affordability - are users willing to buy the system? Can they afford it? If they are, what are
users willing to pay? Shackel (1991, cited in Morris & Turner, 1997) says that 'system
cost' includes capital and operating expenses as well as the social consequences of system
use.

• Socially Acceptability - this is a more "global" aspect of acceptability that recognises the
broader social issues that are taken into account by users in judging whether a technology
is acceptable. In the ITS context this might include potential users' views on how systems
should be deployed (whether deployment should be compulsory or optional), and whether
the system should take away from them control of the vehicle.
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Determining the relationships between each of the constructs, and the relative contribution of
each to the acceptability of a system, is beyond the scope of this research. Of relevance here is
the delineation of the various themes that have emerged from the previous discussion into the
operational constructs of usefulness, ease of use, effectiveness, affordability and social
acceptability. This enables a systematic approach to be undertaken in evaluating the
acceptability of ITS among car drivers. Further research is required in the realm of ITS to
develop and validate a model that outlines the constructs of acceptability and the relationships
among these constructs. This model could then be used as the framework upon which to base
future investigations into ITS acceptability and the impact of acceptability on system
deployment. Until then, an understanding of past research into the acceptability of workplace
information technologies has much to offer ITS researchers interested in the assessment of ITS
acceptability.

2.3 MeasuringAcceptability
In ITS research, the definition of "acceptability" is usually taken for granted. While everyone
seems to know what acceptability is, and all agree that acceptability is important, there is no
consistency across studies as to what "acceptability" is and how to measure it. This makes
inter-study comparisons difficult, if not impossible. This is not to say that what has been done
previously is incorrect. Rather, inter-study comparisons would be facilitated if each research
group were to provide from the outset an operational defmition of acceptability. It is probably
fair to say that there are as many questionnaires and measures to assess driver acceptability of
ITS technologies as there are studies of acceptability (Van der Laan et al., 1997). The
evaluation of acceptance of new ITS technologies is, in other words, far from being
standardized. This is probably not surprising given the range of constructs underlying
acceptability that have been proposed and the variation in the kinds of ITS technologies, and
the attributes of these technologies, that have been evaluated. Only one attempt known to the
authors has been made to develop a tool for measuring driver acceptance of ITS technologies.

Van der Laan et al. (1997) developed a questionnaire containing nine items, each on a 5-point
rating scale (see Table 2.1). The nine items were selected from Osgood et al. (1957, cited in
Van der Laan et al., 1997), who had repeatedly shown that these nine items were the most
useful for further factor analyses in the assessment of dimensions of user opinion. The authors
utilised the questionnaire to elicit user opinions on the acceptability of six different ITS
technologies: a simulated and on-road system that monitored drivers' law abiding behaviour; a
simulated Adaptive Cruise Control system with varying degrees of automation; two versions
of a simulated Intelligent Speed Adaptation system; and two versions of a Forward Collision
Warning system which were tested in a simulator and on the road. In three of the studies, the
questionnaire was administered before and after use of the technologies. In the remaining
studies, it was administered only after use of the technologies. Statistical analysis of responses
to the questionnaire items showed that the items loaded on two factors, a factor denoting the
usefulness of the system and a factor designating satisfaction. The factor technique yielded for
each user, a score for perceived usefulness and a score of perceived satisfaction for each
system or system attribute - before, after or before and after use of the system. The technique
was sensitive to differences in opinion to specific aspects of in-vehicle technologies, as well as
to differences in opinion between different driver groups. The technique was also sensitive to
changes in perceived usefulness and satisfaction as a result of experience with the system.
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Table 2.1. The Nme Items in the Van der Laan et al. (1997) Acceptability-Questionnaire.

My judgements of the (... ) system are (please tick a box on every line)

1 useful useless

+2 +1 0 -1 -2

"-

2 pleasant unpleasant

3

+2 +1 0 -1 -2

bad good

-2 -1 0 +1 +2

4

5

6

mce

effective

irritating

+2 +1 0 -1 -2

+2 +1 0 -1 -2

annoyIng

superlluous

likeable

7

-2 -1 0 +1 +2

asSlStmg worthless

8

9

undesirable

rnising alertness

+2 +1 0 -1 -2

-2 -1 0 +1 +2

+2 +1 0 -1 -2

desirable

sleep-inducing

"-

Note. Subjects 'Wereasked to place a tick on a line with a scale ranging from +2 to -2. The scale was reversed for
some items (i.e., -2 to +2) to discowage participants from ticking every box in a similar fashion.

In summary, the questionnaire developed by Van der Laan et al. (1997) appears to be a useful
first step in attempting to standardise the measurement of ITS acceptance. The main weakness
of the tool is that it provides the investigator with an acceptance evaluation in only two
dimensions, usefulness and satisfaction. As noted previously, acceptance is a concept with
many underlying constructs and an important research priority is the development of a general
tool that can be used to validly and reliably measure all of the various constructs that underlie
it.

In the sections that follow some selected studies are reviewed that have attempted to gain
insights into driver acceptance of ITS technologies. The focus fIrst is on the small number of
Australian studies that have been conducted previously and second, on the studies that have
been conducted elsewhere. Noteworthy about the Australian studies, and indeed many of the
other studies reviewed, is the lack of an operational defInition of acceptance. The studies
purport to have measured driver acceptance of ITS technologies without having operationally
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defined what is meant by acceptability. This reinforces the view of the authors that the
definition of acceptability is often taken for granted.

2.4 PreviousAustralian Researchon ITS Acceptability
To the knowledge of the authors, only three studies have been undertaken previously in
Australia that have addressed issues of acceptability relating to in-vehicle ITS. These studies
are reviewed in the following sections.

2.4.1 Cairney(1995)

The first study conducted in Australia on ITS acceptability was by Cairney (1995). The aim of
the study was to obtain consumer views on some in-vehicle ITS products that were anticipated
at the time to become widely available in Australia within 5 to 10 years and to have a large
impact on driver travel patterns, driving behaviour and the economy or safety of operation.
These products were: Route Guidance; Vehicle Monitoring system; Emergency Notification
(Mayday) systems; Congestion Avoidance systems; and Adaptive Cruise Control. Consumer
views on the issues of Night Vision and Fatigue Monitoring were also elicited, although in less
detail. Caimey (1995) conducted a series of focus groups to obtain consumer views of these
systems. A total of 16 focus groups were conducted in 5 cities around Australia (Melbourne,
Sydney, Perth, Bendigo and Katanning), generally with 6 participants in each group.
Participants were fully licensed car drivers, aged 18 to 60 years.

In each focus group participants completed a questionnaire, which recorded demographic
information and asked them to rate how useful they thought each systems was, how often they
might need it, how much they would be willing to pay for it and which of the systems they
would most like to have in their own car. A ten-minute videotape was then presented. This
consisted of a brief introduction to ITS issues followed by five short segments, each providing
a non-technical description of the five ITS technologies of interest. Surprisingly, there is in the
Cairney (1995) report no functional description of the technologies that were discussed. The
experimenter then facilitated a group discussion in which each system was discussed in turn.
Following that, participants' views about Night Vision and Fatigue Monitoring systems were
also elicited. At the end of the session, participants were asked to indicate what ITS
technologies, other than those described, they would most like to have in their vehicle.

It is not appropriate here to give a full account of the fmdings emerging from the focus groups.
Rather, some of the key points which emerged are discussed, keeping in mind that the
functionality of each of the systems under discussion in Cairney's (1995) study was not
presented in the report.

Most participants felt that they had no need for a Route Guidance system personally but
recognised its value for them in unfamiliar environments, in hire cars and when lost. They
recognised its greater value to couriers, taxis, emergency services and other such users. They
expressed concern that attending to the visual display inside the car might divert their attention
away from events outside the car. They suggested that the Route Guidance system would be
more useful if linked in real time to a Congestion Avoidance system.

It is assumed that the vehicle monitoring system discussed was an in-car device that warned
the driver of car system malfunctions and other safety-related malfunctions such as a flat
battery or reduction in tyre pressure. This system was thought to be most useful, with
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participants believing that it could save them money spent on repair bills, ensure timely
preventative maintenance and act as a check on garages and mechanics.

It is assumed that the Emergency Notification (Mayday) system discussed was an in-car
system in which a Global Positioning System (GPS) derived the location of a vehicle and sent
this information manually or automatically via a communication link (e.g. mobile phone,
satellite) to an emergency services provider in the event that the car is involved in a crash. It is
assumed that the system discussed had other functions such as the ability to remotely track the
vehicle if stolen. Generally, this system was valued for its potential in getting help quickly to
family members who ran into problems and for its potential to ensure speedy recovery of
stolen vehicles.

It is assumed that the Congestion Avoidance system that was discussed delivered via the car
radio messages relating to congestion within the road network. Here, most participants in the
Cairney (1995) study were sceptical that, even with such a system, it would be possible to
avoid congestion because of the few alternative routes available. The value of the system was,
however, recognised.

Adaptive Cruise Control systems, like conventional cruise control systems, allow a driver to
program the car to travel at a constant speed. However, Adaptive Cruise Control systems go
one step further and automatically slow the vehicle if it approaches a car in front travelling
slower than it and causes the vehicle to adopt a safe following distance from the lead vehicle.
The participants in Cairney's (1995) study thought this system was the least useful of all
systems discussed and disliked it. The most frequently mentioned source of dislike was that it
would make drivers complacent and unprepared to deal with emergency situations. A second
issue related to the potential problem of other drivers cutting into the space which the
Adaptive Cruise Control created between vehicles.

Finally, Cairney (1995) discussed (without the use of video materials) enhanced Night Vision
and Fatigue Monitoring devices. The comment most often raised in relation to the former
device was that pedestrians, cyclists and some road markings were hard to see at night and that
any system that increased their visibility would be welcome. Participants thought the
Alertness Monitoring system was a good idea, but that they would derive most benefit from it
during long trips. They thought it would be worth considering hire arrangements for this
system. Participants expressed some general scepticism that they would actually pay attention
to alerts issued by the system, and thought that the system would be of greater benefit to truck
drivers. There was some concern that people might come to rely on the system rather than plan
their trip beforehand in order to minimise the effects of fatigue.

In order, the systems that drivers cited as being the ones they would most like to have in their
own car were: Vehicle Monitoring system; Route Guidance; Emergency Notification
(Mayday) systems; Congestion Avoidance systems; and Adaptive Cruise Control (participants
were not asked to rate the Night Vision and Fatigue Monitoring systems). It is interesting to
note that, since the Cairney report was published in 1995, all but the congestion avoidance
system have now become commercially available in Australia (although Adaptive Cruise
Control will not be rolled out in high end Mercedes vehicles until later in 2002). The
participants were, on average, willing to pay between about $550 and $750 for the various
systems.
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2.4.2 Harrison,Senserrickand Tingvall(2000)

A second Australian study concerned with the acceptability of ITS technologies was
conducted by Harrison, Senserrick and Tingvall (2000). This study was concerned specifically
with issues of acceptability relating to "Seat Belt Reminder" systems.

A Seat Belt Reminder is a system that alerts the driver if he/she, or any other vehicle occupant,
is unrestrained. The only Seat Belt Reminder system known to exist in Australia is the one
fitted to the 15 vehicles developed as part of the TAC SafeCar project (Regan et al., 2002).
The system in each SafeCar consists of pressure sensors under each seat that detect if someone
is sitting in the seat and belt buckle sensors that detect if the seated person has fastened hislher
seat belt. If any occupant, including the driver, is unrestrained while the vehicle is travelling at
a speed of less than 10 kmIhr, a flashing visual icon appears on a small LCD display unit
mounted above the dashboard The icon depicts an unbelted occupant with an associated
caption ("FASTEN SEATBELT") below it. If the vehicle speed exceeds 10 km/hr while an
occupant is unrestrained, the flashing icon is associated with a repeating auditory tone, which
sounds at a faster rate the faster the vehicle travels. All visual and auditory warnings cease as
soon as the occupant fastens his or her seat belt.

The Harrison et al. (2000) study was commissioned by the Swedish National Road
Administration with the aim of developing a research method that could be used in Sweden to
assess the likely effect of Seat Belt Reminder systems on drivers, even before the systems
were available commercially for drivers to interact. Nevertheless, the study also produced
some Australian data on seat belt use and acceptability.

In the context of the present study, it is worth noting the key features of the assessment
method developed and tested by Harrison et al. (2000). These were as follows:

• A random-number telephone survey was conducted to measure aspects of seat-belt use and
other road safety attitudes and behaviours. This allowed the experimenters to identify
people who were less likely to wear a seat belt than others in the sample. Those identified
as the least likely to wear seat belts were invited to participate in a focus group discussion.
This is an important design feature of the Harrison et al. (2000) study. As the authors point
out (p. 23), "ITS technologies are designed, in part, to provide road safety benefits by
modifying the behaviour of at-risk road users. The response of these groups of road-users
is more important for the success of the technology than other road users thus, it would be
appropriate to bias an assessment technique towards members of the target group of road
users."

• Twelve focus group discussions were conducted and each involved the following
activities. After an initial introduction, participants completed a "preliminary"
questionnaire designed to collect detailed information about seat belt wearing in various
circumstances, motivational factors that influence seat belt use and general attitudes and
behaviours. The preliminary questionnaire also collected additional demographic
information and responses to a set of items measuring participants' responses to a Seat
Belt Reminder system. (The last items were repeated in a "post" questionnaire - see
below.) A videotape demonstrating the operation of a Swedish prototype Seat Belt
Reminder system was then used to introduce participants to the functional properties of the
system. This was followed by a guided group discussion. The discussions were focused on
the following issues: first reactions to the technology; immediate thoughts about
circumventing the technology; predictions about how friends might react to the
technology; predictions about how drivers in general might react; feelings about how it
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would feel to have the car interfere with behaviour; predictions about how the technology
will affect seat belt use; predictions about how the technology will affect seat belt use in
cars without the technology; whether participants would feel tempted to beat the
technology; and suggestions about how the technology could be beaten and the likely
success of doing so (Harrison et al., 20(0) .

• After the discussion, participants completed a "post" questionnaire which collected general
feedback, responses to a sub-set of items in the preliminary questionnaire (to measure any
changes in attitudes resulting from the information and group discussion), responses to a
set of items about the participants' likely reaction to the technology, and responses to items
concerning others responses to the technology.

Harrison et al. (2000) noted that there were several potential sources of bias in the recruitment
method that are problematic for any study of this kind. For example, the use of a random
number telephone survey (with numbers selected randomly from the phone book) excludes
those people without telephones and those without listed numbers (thought to be about 20% of
Melbourne households). Further, those who refuse to take part in the telephone survey may
differ in various ways from those who do take part, and those who agreed to take part in the
discussion groups might differ from those who did not. While not able to control for the
effects of the first source of bias, Harrison et al. (2000) found no differences between the sex,
mean age and responses to survey questions between those who did and did not elect to
participate in the focus groups.

Using the above method, random number telephone surveys were conducted with over 800
participants and focus groups were conducted with 72 participants. The survey data were used
to select participants for the discussion groups (non-wearers of seat-belts) and to investigate
factors associated with seat belt use and non-use. The discussion group survey data and the
content of the discussions were used to assess the effectiveness of the method and to provide
information about the likely reaction of drivers and passengers to the Seat Belt Reminder
systems. Analysis of the telephone survey data revealed three distinct groups of drivers with
good, intermediate and poor road safety profiles, respectively. Those in the latter group, who
were of particular interest in the study, were mostly aged 17 to 25 years, spent less time
driving in daylight hours and were more likely than those in the other groups to be male and
hold a probationary licence. They displayed less positive attitudes towards seat belt wearing
and they were largely inconsistent seat belt users rather than non-users. All three groups
included participants who met the criterion for inclusion in the discussion group (non-wearers
of seat-belts) and who had relatively low average wearing rates (Harrison et al., 2000).

Each discussion group contained, on average, six participants and aimed to simulate the social
processes that might occur with the introduction of Seat Belt Reminder systems (Harrison et
al., 2000). There is, unfortunately, no description of the composition of the individual
discussion groups in terms of age, gender and so on. Several themes emerged from the focus
group discussions that are of particular interest here: most participants were positive about the
technology, probably because most blamed their non-use on forgetfulness; participants
expressed a need for 100 percent system reliability; there was some concern that the warning
might not be heard over background noise or by those with hearing impairments; there was
concern that the system might not respond to weights below some critical level that matched
the weight of a child restraint and that it also might not respond to light children in normal seat
belts; surprisingly, very few participants expressed interest in attempting to circumvent the
technology; there was some concern about the effects of carrying unrestrained heavy luggage
or larger pets in the motor vehicle since this might activate the warnings; there was a general
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feeling that the device would help develop better seat belt wearing habits, even when driving
vehicles not equipped with the system; and a few participants suggested, on the other hand,
that the device might make them complacent when driving vehicles not equipped with the
system. Overall, there was general agreement in the discussions that the reminder system
would be a positive road safety measure (Harrison et al., 2000).

Responses to the pre- and post- discussion surveys were also analysed (Refer to Harrison et al.
(2000) for full details on the outcomes of the analyses.) On the basis of the survey data and
focus group discussions, Harrison et al. (2000) concluded that most of the non-users of seat
belts identified in the study in fact wore seat belts in most day-to-day driving activity, but
tended not to wear seat-belts in slow driving or residential driving situations. The authors
concluded that the ''non-users'' in the study could be more properly regarded as "inconsistent
users" rather than "consistent non-users" (p. 81) and that this inconsistent use was a habitual
behaviour rather than a result of any negative attitude toward seat belts, ignorance of the
importance of seat belts or discomfort associated with wearing seat belts. The potential value
of the Seat Belt Reminder system, therefore, is in encouraging appropriate seat belt wearing
habits through experience with the technology.

Of particular interest here is a comparison that was made of responses to certain items in the
pre- and post-questionnaires that sought information about reactions to the Seat Belt Reminder
system. Here, there were only three (out of 15) items for which responses changed
significantly between the beginning of the focus group discussion and the end, and one of
these was in the opposite direction to that which might have been predicted. This finding is
similar to that observed by Cairney (1995) and suggests that the conduct of short duration
focus groups (between 26 and 45 minutes in the Harrison et al. (2000) study), are unlikely to
change peoples' attitudes and opinions about ITS technologies. These attitudes and opinions
are, as has been demonstrated in other studies (e.g. Chau, 1996), more likely to change
significantly as a result of interaction over time with the technologies. Obviously there is a
need for further research to determine which dimensions of acceptability are most amenable to
change over time. In the mean time studies such as those conducted by Caimey (1995) and
Harrison et al. (2000) can provide insights into driver acceptability of new technologies even
before such systems are developed, which can yield important information to guide the
successful design, development and deployment of in-vehicle ITS.

2.4.3 NRMA Study - Gray(2001)

The only other Australian study known to the authors that has examined the issue of
acceptability of ITS technologies is a survey commissioned in 2001 by the National Roads and
Motorists Association (NRMA). The results of this survey, which are summarised below, were
reported by Gray (2001) at the 8th World Congress on Intelligent Transport Systems. The
authors were unable to obtain a final copy of the report from which the paper was derived.

The telephone survey was undertaken on behalf of the NRMA by a Sydney-based market
research company and was designed to elicit peoples' attitudes and opinions about the
following four in-vehicle ITS technologies: Intelligent Speed Adaptation (alerting and
limiting); Forward Collision Warning and Route Guidance. Intelligent Speed Adaptation (ISA)
is a generic term for a range of speed reducing systems, in which the driver is warned when he
or she is travelling, intentionally or inadvertently, over the posted speed limit for a given
location. ISA systems establish the position of the vehicle, compare the current speed and
position of the vehicle with the maximum local speed limit and respond if the vehicle exceeds
this posted speed limit. There are two main variants of ISA, speed alerting and speed limiting

15 Report by Monash University Accident Research Centre



systems. The former variant merely warns the driver if he or she is exceeding the posted speed
limit; the latter limits the speed of the vehicle to the posted speed limit. Forward Collision
Waming systems usually rely on frontal radar or laser technologies to detect the presence of
slow moving or stationary objects ahead and alert the driver, via visual and auditory warnings,
if a collision is imminent. The warnings are issued early enough to give a previously
inattentive driver enough time to react in order to avoid a collision. Route Guidance systems,
as noted previously, allow the driver to program into an on-board computer the street and
number of a desired destination and then issue turn-by-turn verbal instructions (e.g., ''turn left
in 100 metres") for reaching the destination.

The telephone survey was conducted with a sample of 1200 people in Sydney, Melbourne,
Brisbane, Adelaide and Perth. Telephone numbers were generated randomly and respondents
were provided over the phone with a brief description of each technology. Eighty five percent
of respondents held a full drivers' licence. Just over half the respondents were male, half were
in white-collar occupations and the ages of respondents were reported as being representative
of the broader community (Gray, 2001).

The first survey question asked respondents how effective they thought each of the
technologies would be in achieving its aim, for example, in reducing speeding behaviours in
the case of the speed alerting and limiting systems. Between 75 and 85 percent of respondents
predicted that all these technologies would be effective, with Route Navigation deemed to be
the most effective. As Gray (2001) suggests, this was probably due to the greater knowledge
about such systems conveyed through the media compared with the other systems. The second
question asked respondents the extent to which they predicted that the ITS technologies would
distract them from the driving task (with or without compromising their safety). Between 30
and 60 percent of respondents indicated that they would be distracted somewhat or a great deal
by the four systems, with the level of predicted distraction lowest for the speed alerting system
and equal highest for the Route Navigation and speed limiting systems. The third question
asked respondents to identify whether or not they would use the technologies described if they
were available in vehicles. The percentage of respondents indicating that they would use each
technology was as follows: speed alerting system (77%); Route Navigation (71%); Forward
Collision Warning (65%); and speed limiting system (43%). Clearly, devices which take
control away from the driver were deemed to be the least acceptable. Respondents were also
asked if they would be prepared to pay more for vehicles fitted with each of the four
technologies. Between 27 and 43 percent of respondents said that they would, with the speed
alerting system being the system most respondents would be prepared to pay more to purchase
and the Route Navigation and speed limiting systems being the systems that least respondents
would be willing to pay more to purchase. Presumably, the speed alerting system was
perceived as one which might help respondents to avoid speeding fmes while at the same time
being relatively more acceptable than a speed limiting system. Cross tabulations of the results
by age were also derived from the survey data. The extent to which respondents reported being
distracted by the technology reduced with age. This is an interesting finding as it suggests that
young novice drivers are themselves aware of the negative effect distraction has on their
driving performance given that they have, as a result of inexperience, less spare attentional
capacity to deal with peripheral distractions while driving.

In terms of overall support for the technologies discussed, only 4 percent of respondents were
opposed to the introduction of the technologies. Of those participants, 39 percent said that this
was because the technologies were not necessary, 22 percent said the technologies would be
too distracting, another 22 percent said that the technologies could be dangerous, and 16
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percent said that they would be too expensive (Gray, 2001). Given what has been said
previously, some caution has to be exercised in interpreting the fmdings from this survey
given that: (a) unlike the Cairney (1995) and Harrison et al. (2000) studies, there was no
opportunity for respondents to talk with each other to at least partially simulate the social
processes that occur during the introduction of ITS technologies; (b) there was no opportunity
for respondents to see, even if only through video, the four technologies; and (c) the present
authors were unable to obtain a copy of the original report from which the Gray (2001) paper
was derived. Nevertheless, the findings from the NRMA-commissioned survey appear to
suggest that, at least for the sample of drivers surveyed, most believe the technologies will be
effective, between 30 and 60 percent believe they will be distracting (more so for young
drivers), most (with the exception of speed limiting systems) would use them if they were
available in cars, and less than half of the respondents surveyed would be prepared to pay
extra for them. For the sample surveyed, controlling systems, such as speed limiting systems,
appear to be less acceptable than informative systems ..

2.4.4 Summary

In summary, three Australian studies have been undertaken previously that have investigated
the acceptability of various in-vehicle ITS. The Caimey (1995) study involved the use of focus
groups in which participants considered a total of seven in-vehicle technologies, five of these
in more detail than the remaining two. It is probable that a good many more issues would have
emerged from these focus groups if only one or two technologies had been addressed in each
group. While some interesting issues emerged from the Caimey (1995) study that were
relevant at the time, the study is now almost seven years old. With rapid increases in the
sophistication of computing, communications and other technologies since that time, it is
probable that Australian community attitudes towards, and opinions on, the acceptability of
the technologies addressed have changed.

The Harrison et al. (2000) study served as a means for developing a method to gauge among
drivers the acceptability of Seat Belt Reminder systems and also provided some insights into
driver opinions and attitudes regarding Seat Belt Reminder systems. The Harrison et al. (2000)
study provided an in-depth look at acceptability issues surrounding a single ITS technology
and concluded that Seat Belt Reminder systems are, at least in Australia, likely to be effective
in modifying the behaviours of drivers who through force of habit use seat belts inconsistently.

The findings from the Gray (2001) study, although seemingly less comprehensive than the
previous two studies, suggest that provided in-vehicle ITS technologies are not distracting and
do not take control away from the driver, they are likely to be deemed as useful and effective
by Australian drivers.

Noteworthy is that in none of these studies was there an attempt to operationally defme what is
meant by "acceptability" even though each purports to have been conducted to measure the
acceptability of ITS technologies (or, in the case of the Harrison et al. (2000) study, to have
developed a method for doing so). Also noteworthy about these studies, is that they all
involved participants who had no prior experience in using the technologies under
investigation. Nevertheless, as noted previously, research on technology acceptance has shown
that experience does influence acceptability. It is important, therefore, that consideration is
given to controlling for level of experience in studies of acceptability in ITS and that the
discussion of findings from such studies be considered in light of participants' level of
experience. As discussed, some factors, such as ease of use, are believed to be of less
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importance to an experienced user than to a novice user. Perceived usefulness, on the other
hand, becomes more important with increasing experience in use.

2.5 OVERSEAS STUDIES ON ACCEPTABILITY OF ITS

A number of overseas studies have been conducted to measure directly, or indirectly, the

acceptability of in-vehicle ITS technologies. However, the methods used have varied
considerably across studies. Some studies have been conducted using participants in focus
groups or in telephone surveys who have never experienced ITS technologies. Other studies
have elicited from participants their views about certain ITS technologies following limited or
extended exposure to the systems in driving simulators or in vehicles on the road. A common
thread in all of these studies, as in the Australian studies reviewed previously, is the lack of
any operational defInition of acceptability to guide the measurement and interpretation of the
research fmdings. Also noteworthy is the diversity of instruments that have been used to
measure acceptability. We focus here on those in-vehicle technologies for which the greatest
volume of acceptability data has been collected.

A number of studies have been conducted to examine in driving simulators and on-road
studies, driver acceptance of, and behavioural adaptation to, Intelligent Speed Adaptation
systems. Systems that inform the driver that they are exceeding the speed limit and systems
that limit the speed of the vehicle to the posted limit have been studied. To date, on-road
studies have been completed in Sweden, the United Kingdom, the Netherlands, Denmark and
Finland. Large-scale on-road trials of ISA technologies equipped to thousands of vehicles are
currently being conducted in the four Swedish cities ofBorHinge, Umea, Lund and Lidkoping.
Further on-road studies will shortly commence in Australia, the United Kingdom, Sweden
(involving buses in the city of Gothenburg), the Netherlands, Finland, Hungary, Spain,
Belgium and France. It is beyond the scope of this report to review the details and fmdings of
these studies. For a state-of-the-art review of these studies, the reader is referred to Regan,
Young and Haworth (2002). It is worth noting, however, some of the key fIndings that have
emerged from these studies, particularly as they relate to the acceptability of the systems to
drivers.

Several European studies that have investigated user acceptance of Intelligent Speed
Adaptation technologies have shown that the acceptance of such systems is fairly high
(Varhelyi, 2001). The SARTRE study of European drivers in 16 countries (Dahlstedt, 1994,
cited in Varhelyi, 2001, p. 9) showed that devices to control the speed of cars ''when the driver
is free to turn it off' were favoured by about 46 percent of the respondents, while about 42
percent rejected them. A device that would "make it impossible for all cars to exceed a certain
limit" was favoured by about 35 percent of respondents and rejected by 49 percent. Varhelyi
(2001) notes that the majority of respondents in some countries (e.g. Eastern Germany, Spain,
France and Ireland) were in favour of both modes, while Italian and Portuguese drivers largely
rejected the voluntary speed limiter and supported the mandatory limiter. This highlights the
importance of cultural differences in influencing perceived acceptability of ITS technologies.

A nation-wide survey among Swedish driving licence holders conducted by Varhelyi (1996)
showed that most respondents (60 percent) were in favour of a device that automatically
lowered the maximum possible speed of the car in slippery conditions and poor visibility,
while a general speed limiter, which prevented the car from exceeding the posted limit, was
acceptable to about one third of respondents. Drivers in the survey believed that it would be
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easier to accept systems that warn them that they are driving in an unsafe manner and leave
decision making to them, than systems that intervene and take control of the vehicle.

Based on the research conducted to date, intelligent speed alerting systems (or informative
systems as they are often referred to) appear to have a number of expected road safety
benefits, including a reduction of approximately 5 km/h in mean speeds, as well as a reduction
in speed variance and speed violations (Brookhuis & de Waard, 1999; Lahrmann, Madsen &
Boroch, 2001; Sundberg, 2001). Feedback obtained from test drivers in a number of trials also
revealed that driving a vehicle equipped with a speed alerting system leads to an increased
awareness of current speed limits and makes it easier to adhere to these speed limits,
particularly on low-speed roads (e.g. 30 km/h) (Sundberg, 2001). Moreover, despite the lower
average speeds, there is little evidence that drivers engage in compensatory behaviours such as
running red lights and inappropriate speeds at intersections and around bends. Driver
acceptance of informative systems, which is more relevant here, is generally quite high, with
70 to 80 percent of test drivers reporting a favourable attitude towards the system. There is
also no evidence to suggest that use of speed alerting systems increases cognitive workload or
distracts the driver. However, although not found in all studies, there is evidence that
informative systems lead to a decrease in driving pleasure, increased frustration at the lower
overall speeds and increases in travel times (Sundberg, 2001).

Substantial road safety benefits have also been demonstrated for speed limiting systems,
including decreases in average speeds, more homogenous speed patterns and an improvement
in interactions with other road users (Almqvist & Nygard, 1997; Duynstee, Katteler &
Martens, 2001; Varhelyi, Comte & Makinen, 1998). Other benefits of speed limiting systems
are a reduction in air pollutants and fuel consumption (Almqvist & Nygard, 1997). One
negative behaviour that has been observed with use of the speed limiter system is the tendency
for drivers to adopt shorter time-headways when following a slow lead car (Varhelyi et al.,
1998), although, in some studies it was observed that drivers tended to keep a greater distance
from other road users when driving a speed limited vehicle (Almqvist & Nygard, 1997;
Duynstee et al., 2001). With regard to driver acceptance of variable speed limiting systems,
the reaction has been quite mixed. Some drivers report an increase in frustration and irritation
from other drivers (e.g., tailgating) as a result of the system (Carsten & Fowkes, 2000; Paatalo,
Peltola & Kallio, 2002), while others do not (Almqvist & Nygard, 1997). Similarly, some
drivers report that they engaged in compensatory behaviours such as running red lights or
driving faster when turning left or right (Almqvist & Nygard, 1997), while others report that
they did not attempt to compensate for the lower overall speeds (Duynstee et al., 2001).
Finally, some drivers reported that they pay more attention to the driving task when driving a
car equipped with a speed limiter (Carsten & Fowkes, 2000), however, other drivers have
reported that they found this system demanding in terms of required attention and
concentration and some even reported that they found the system dangerous (Paatalo et al.,
2002). Overall, it appears that while the variable speed limiting systems are the most effective
means of speed reduction when compared to variable speed alerting systems, speed limiting
systems are deemed as the least acceptable by drivers. Varhelyi (2001), in summarising the
results of a number of ISA studies, comes to a similar conclusion. He suggests that Intelligent

Speed Adaptation systems, which adaptively inform the driver that he or she is exceeding the
posted speed limit, have the highest degree of acceptance by drivers while systems that
adaptively limit the speed of the car to the posted limit (or some other threshold speed) have
the lowest acceptance. However, after trying the different systems, drivers seem to become
less positive towards informative systems and less negative towards limiting systems.
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Studies have examined the acceptability of ITS technologies other than ISA. Brackstone and
McDonald (2000) in the United Kingdom, for example, have reviewed what is known about
driver acceptability of three categories of in-vehicle ITS which they consider under the general
heading of Advanced Vehicle Control and Safety Systems (AVCSS): (a) Forward Collision
Warning systems (FCW), where drivers get warning information when their headway to the
vehicle in front becomes too short, or they are closing too rapidly; (b) Forward Collision
Avoidance systems (FCA), which build on the above, and allow the vehicle to intervene and
decelerate in circumstances where a collision is imminent (either through increased accelerator
pedal resistance or via application of the brakes); and Adaptive Cruise Control (ACe)
systems, where control is exerted on the throttle and/or brakes in order to maintain a set
headway with optional driver intervention. Brackstone and McDonald (2000) cite several
studies on ACC acceptability. Findings from these studies suggest that drivers generally feel
"comfortable" with ACC, with many rating driving with the device as preferable to' unaided
driving, believing that it delivers a high and safe standard of performance (e.g. Fancher,
Bareket, Bogard, MacAdam & Ervin, 1997). This has been confirmed for many different
versions of ACC, with drivers indicating high acceptance on dimensions of usefulness
(McLaughlin & Serafin, 1997), comfort (Hogema, Janssen, Coemet & Soeterman, 1996), and
stress reduction and softness (Nilsson, 1995), with average subjective rating scores in excess
of 4 out of 5 or 5 out of 7 (Brackstone & McDonald, 2000). Becker et al. (1995; cited in
Brackstone & McDonald, 2000) found that Following Distance Warning systems, which warn
drivers if they are following a vehicle ahead too closely, are viewed with roughly the same
degree of acceptance as system such as ACC which exercise control over the vehicle
(consistently rating at or over 5 out of 7 for quality, comfort, benefit and safety). Brackstone
and McDonald (2000) also cite several studies which have ascertained likely purchase prices
that would be acceptable to consumers. For ACC, these have ranged from around $300 to
$600. Consumers are likely to pay less for collision warning systems. Brackstone and
McDonald (2000) note that it is well known that new technology is initially marketed in
vehicles at around the $800 to $1000 mark and that any price over this may cause customers
not to purchase it. In summary, Brackstone and McDonald (2000) conclude that there is clear,
consistent and coherent evidence that the three systems reviewed are viewed positively by the
driving public.

In another study, Sayer, Mefford and Fancher (1995) assessed user acceptance of an ACC
system following use of a vehicle equipped with ACC for one hour on a highway. The ACC
system allowed the drivers to set a desired cruising speed. If, while cruising at that speed, they
encountered a vehicle ahead travelling at a slower speed, the ACC system turned off the
throttle to slow the test vehicle to the speed of the vehicle in front and maintained a constant
inter-vehicle headway of 1.4 seconds. Participants were instructed to engage and disengage the
system at their leisure and their impressions were obtained through questionnaires,
administered immediately following exposure to the system and later in focus groups. Thirty
six licensed drivers took part in the study. Three age groups were examined: 20 to 30 years; 40
to 50 years and 60 to 70 years. Twenty-four of the 36 participants participated in the focus
groups, which were conducted one week after the drive. Overall, participants reported almost
unanimously that the ACC system was convenient and easy to learn. They reported that the
system headway and deceleration characteristics were similar to their own when driving under
manual control, and suggested that headway distance should be driver adjustable. Participants
felt that the 1.4 second time headway was a little short for use on the open highway and
probably too long for use in dense traffic. Participants generally reported that they felt safer
using ACC than when driving manually, although older drivers expressed a concern with the
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possibility of becoming too dependent on the technology. Participants were unanimous in their
objection to automatic braking, because it would take control away from them and the system
would have to consider the status of vehicles to the rear (likely adding considerable cost to the
system due to the need for additional sensors). The loss of tracking of vehicles ahead of them
and the sensing of false targets on curves were raised most frequently as the main
disadvantages associated with the system. Of the 22 participants who said they would
purchase an ACC system, the median price they were willing to pay for it was about $500.
Sayer et al. (1995) concluded that the findings from their study were "surprisingly" similar to
the results of an earlier study employing focus groups that elicited driver views on the
acceptability of ACC systems, even though participants in the earlier study did not have the
benefit of actual product testing.

Mankinnen, Anttila, Penttinen, Marchau and Stevens (2001) conducted a study to examine
driver preferences regarding the implementation of three in-vehicle ITS technologies now
entering the market in Europe. The study was conducted as part of the European Commission
Fifth Telematics Framework funded project known as ADVISORS (Action for advanced
Driver assistance and Vehicle control systems Implementation, Standardisation, Optimum use
of the Road network and Safety). The ITS technologies examined were Adaptive Cruise
Control (ACe), Intelligent Speed Adaptation (ISA) and Route Navigation. A total of 911
drivers of cars and trucks throughout Europe were questioned about their expectations and
preferences regarding these systems. They ranged in age from 18 to 76 years, with a mean age
of 38.3 years. Insights into the willingness of users to adopt these systems were obtained by
assessing the preferences of these user groups regarding system characteristics, different levels
of automated intervention, and different levels of system price. A technique known as conjoint
analysis was used to analyse the questionnaire data. Conjoint analysis is a multivariate
statistical technique used specifically to understand how respondents, in this case drivers,
develop preferences (or products and services. It is based on the simple premise that
consumers evaluate the value of a product or service (real or hypothetical) by combining the
separate amounts of value provided by each attribute of the product or service. The technique
takes into account the trade-offs that an individual makes between the different attributes of a

product or service and has been useful in predicting preference and choice behaviour in
marketing and service industries (Mankinnen et aI., 2001). While it is beyond the scope of the
present study to describe in detail the steps involved in conducting a conjoint analysis, the key
findings from the Mankinnen et al. (2001) study are worth noting here. Among car drivers, the
navigation function was judged to be the most important ITS function. For heavy vehicle
drivers, this was also the case, but not on motorways and rural roads where, the ACC function
was deemed to be the most important function. Drivers of all vehicles preferred ACC and ISA
systems that warned the driver rather than systems which controlled driver behaviour. An ISA
warning system was regarded by drivers as especially attractive in non-motorway
environments (that is, in urban areas). The most preferred attribute of a Route Navigation
system was its ability to be able to receive and utilise real-time information about traffic
congestion and other traffic conditions and use this to plan an appropriate detour for the driver.

The acceptability by older drivers of a range of ITS technologies was investigated by Oxley
(1996). In this study, which was undertaken as part of a European Union DRIVE II project
called EDDIT (Elderly and Disabled Drivers and Information Telematics), older drivers were
exposed to six ITS applications that were regarded as most likely to provide safety benefits to
them. These were: In-vehicle Navigation, Rear Collision Warning, Mayday system, Night
Vision Enhancement, a device for assisting gap acceptance at junctions and a head-up display.
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For each system, approximately 30 drivers, 10 each within the age ranges of 65 to 69, 70 to
79, and 80 and above were sampled. Few older drivers found the navigation systems
distracting and virtually all participants felt comfortable using the systems and felt safe while
doing so. On average, 35 percent of older drivers said that they would travel to new,
unfamiliar places with the in-vehicle navigation assistance systems and seven percent said that
they would drive more frequently. Participants found the vision enhancement system easy to
use and more than 60 percent of drivers said they would use the systems to drive at new times .
Drivers preferred auditory instructions in addition to visual guidance for both the Route
Guidance and Rear Collision Warning systems. They were more relaxed when there was
visual as well as auditory information. Generally, the older drivers in the Oxley (1996) study
showed a high degree of willingness to consider the use and purchase of, ITS applications.
There was no evidence of resistance to the introduction of these systems and the prices drivers
indicated that they would be willing to pay were realistic for the Mayday system and the Rear
Collision Warning system and were approaching a realistic price for the Route Guidance
system. Oxley (1996) concluded that "there is evidence to suppose that well designed IT
systems would fmd a market among elderly drivers" (p. 110).

Sixsmith (1990) also examined the expectations of older drivers (aged 52 to 79) as they related
to in-vehicle systems, which included Route Guidance, Anti-Collision devices, Radio Data
systems, Awareness Monitors, and Mayday systems. The results showed that females were
more reluctant than males to accept new technologies. Some participants said they would be
inclined to accept the technologies, while others were wary of new technologies, especially at
the human-machine interface level. Participants were generally negative about the likelihood
of the technologies giving them increased confidence in situations where they were currently
reluctant to drive. They generally believed that the new technologies would be of more benefit
to younger drivers and business people. Furthermore, older drivers tended to be sceptical of
the value of systems that would startle them with warnings and demand more of their
attention. Older· drivers, however, were receptive to systems that provide up-to-date
information on road conditions, weather and congestion and any device capable of making the
vehicle more reliable (for example, breakdown detection, emergency alert) was well received,
particularly by female drivers.

Unlicensed driving is a significant problem in Australia and in many other developed
countries. The electronic driving licence is an ITS technology that provides a potential
mechanism for reducing the incidence of unlicensed driving. Goldberg (1995), for example,
has developed and tested an electronic smart card that can store information about the driver
(e.g. identification details, traffic offence details, relevant health and medical details in the
event of a crash, class of vehicles authorised to be driven, etc.). The card is used as an ignition
key and the vehicle will start only if the driver is authorised to drive the vehicle on the basis of
information stored on the card. For a more detailed account of research on Electronic

Licences, the reader is referred to Regan et al. (2001). Few studies known to the authors have
looked at the acceptability to drivers of this class of ITS technology. A field trial involving 15
vehicles equipped with a smart card system has been conducted by the Swedish National Road
Administration. Myhrberg (1997, cited in Rumar, et al., 1999) concludes that the concept
works in practice and that it could have considerable effect on traffic safety by preventing
unauthorised driving and car theft. The users in the study had no problems getting used to the
Electronic Licence and their attitude towards the system was generally positive. In another
study, Marwah, Gifford, Maggio and Stough (1998) interviewed 106 truck (96%) and bus
(4%) drivers concerning their potential acceptability of electronic commercial driving licences
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in the US. They found neither overwhelming support nor opposition to the licences. Most
truck drivers had positive attitudes towards the security they offered. However, 60 percent of
respondents were concerned about the loss of personal, financial and job-related privacy. The
largest threat to privacy for most drivers was the potential for abuse and misuse of the system
and its data by the government. For instance, it was considered that they could be used
erroneously and lead to the misidentification of a driver, or that information could be provided
to insurance companies.

2.5.1 Summary

In summary, a number of overseas studies have been conducted to measure the acceptability of
in-vehicle ITS technologies. The methods used to measure acceptability of in-vehicle ITS
technologies have varied considerably across studies. Some studies have been conducted using
participants in focus groups or in telephone surveys who have never experienced ITS
technologies. Other studies have elicited from participants their views about certain ITS
technologies following limited or extended exposure to the systems in driving simulators or in
vehicles on the road. A common thread in all these studies, as in the Australian studies
reviewed previously, is the lack of any operational definition of acceptability to guide the
measurement and interpretation of the research findings. Also noteworthy is the diversity of
instruments that have been used to measure acceptability.

Collectively, the findings from the overseas studies reviewed suggest that the acceptability of
the in-vehicle ITS technologies discussed is generally high. Informative ISA systems appear to
have a higher degree of acceptance by drivers than ISA systems which limit vehicle speed
although, with experience, drivers seem to become less positive towards informative systems
and less negative towards limiting systems. Similarly, there is evidence to suggest that the
acceptability by drivers of Adaptive Cruise Control, Forward Collision Warning, Forward
Collision Avoidance systems and Route Navigation systems is likely to be high. Some studies
have focussed specifically on the acceptability to older drivers of in-vehicle ITS technologies.
While older drivers have some concerns about certain attributes of the in-vehicle ITS

technologies that are most likely to enhance their safety on the road, the consensus of opinion
among older drivers appears to be that well designed systems that they fmd useful would fmd
a market among elderly drivers.

2.6 The PresentStudy
In this chapter acceptability was defmed and several local and overseas studies that have
attempted to measure the acceptability to drivers of in-vehicle ITS technologies were
reviewed. As noted in Chapter 1, the purpose of the present study was to assess how
acceptable certain ITS technologies with high estimated safety potential are likely to be to car
drivers for whom the technologies are likely to confer the greatest safety benefit.

Given that there already exists some knowledge about the likely acceptability to drivers of
certain in-vehicle ITS technologies, it is appropriate to ask why further research should be
conducted on this issue. There are several scientific reasons for doing so. First, the degree of

acceptability of ITS technologies is very much a function of the social and cultural climate in
which drivers operate their vehicles. It is clear from the research conducted in Europe, for
example, that there are clear differences in the perceived acceptability of ISA systems by
drivers from northern Europe compared to those in countries in southern Europe. For this
reason, it is well understood that it is important to assess perceptions of the acceptability of in-
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vehicle ITS within the local market. Secondly, people's perceptions of acceptability of
technologies change over time given that new technologies evolve rapidly and societal
perceptions of these technologies as a whole are ever changing. As noted previously, it is
probable that the perceptions of ITS technologies of those Australian participants interviewed
in the Caimey (1995) study are different now from what they were in 1995. Thirdly, it is
important to gauge the perceptions of potential users of ITS for whom the technologies are
likely to have the greatest safety effect based on examination of local crash data. It is likely
that those for whom ITS technologies will confer the greatest benefit will be the drivers who
are least accepting of the technologies and for this reason, any barriers that would prevent the
technologies from being purchased and used by these groups in the intended manner must be
identified. With the exception of the Harrison, et al. (2000) study, which focussed only on Seat
Belt Reminder systems, no other Australian study has been undertaken in. a manner which
takes into account the likely crash risk of the users being interviewed. Fourthly, a notable
feature of almost every paper reviewed in this chapter was the lack of an operational definition
of acceptability to guide the collection and interpretation of research fmdings. It was
considered important to conduct a study of acceptability in Victoria that addressed this
important issue. Finally, it is important to evaluate the acceptability of ITS technologies early
in the design and development process. It would be counterproductive, and at worst costly, to
test the acceptability of a system for the first time after the system has been deployed only to
realise that the reason why the system is not being purchased is because of something that
could have been rectified or addressed earlier in the design and development process.
Australia, unlike many other developed countries such as Japan, the United States and some in
Europe, is at a very early stage in the development and deployment of in-vehicle ITS
technologies. Thus, it is in a position to benefit from studies that provide early insights into the
acceptability of in-vehicle ITS technologies.

The remaining chapters in this report describe a study undertaken by the authors in which
focus groups were conducted to elicit views from selected Victorian drivers on the
acceptability of a sub-set of ITS technologies. These technologies were considered to be of
most benefit to the drivers from a safety point of view.
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3.0 SELECTION OF ITS TECHNOLOGIES AND DRIVER SUB-
GROUPS

3.1 Selectionof ITSTechnologies
As noted in Chapter 1, the purpose of this study was to assess how acceptable various ITS
technologies with high estimated safety potential are likely to be to car drivers for whom the
technologies are likely to confer the greatest safety benefit. Before the assessment of
acceptability could begin, several preliminary activities needed to be undertaken.

First, it was necessary to identify a small number of candidate ITS technologies that would
serve as the basis for a series of focus group discussions. The key requirement was that the
chosen technologies have high estimated safety potential. As noted previously, at this point in
time, it is not known for certain whether a given ITS application will, or will not, enhance
safety. The reason for this is that crash studies, which are the traditional measure of a change
in road safety, are not (yet) appropriate for deriving safety infonnation in the ITS context
because ITS technologies have never been deployed in vehicles on a large enough scale over a
long enough period of time in traffic for crash numbers to be a reliable indicator of a change in
safety (Rumar et al., 1999). However, data from desk top computer simulations, driver-in-the
loop simulations, and short duration on-road studies have been obtained and used to estimate
the likely safety benefits of a range of currently available and over-the-horizon ITS
technologies in addressing particular crash types. These data have been reviewed by Regan et
al. (2001). An inventory of in-vehicle ITS technologies, based on the Regan et al. (2001)
review, can be found in Appendix A. Regan et al. (2001) concluded that the following in
vehicle systems are likely to have the greatest road safety benefit if deployed in Australia;

• Intelligent Speed Adaptation systems (limiting and alerting);

• Seat Belt Reminder systems;

• Emergency Notification (Mayday) systems;

• Driver Impainnent Monitoring systems (including Fatigue Monitoring systems);

• Forward Collision Warning systems;

• Following Distance Warning systems;

• Intelligent Restraint systems;

• Electronic Driver's Licence;

• Alcohol Sniffer and Interlock systems; and

• Collision Avoidance systems generally.

In addition, the following systems were identified by Regan et al. (2001) as having
considerable potential to reduce crash risk, but to a smaller extent than those above: Lane
Departure Warning; lane change collision warning; vision enhancement and crash data
recorders.

Of the various systems identified above, a sub-set of these systems was then selected to satisfy
the following criteria;

• the system is either currently available commercially, or is likely to be available in
Australia within the next 3 to 5 years;
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• the system is estimated to be capable of reducing the incidence and severity of crash types
in which drivers are over-involved and/or involved in large numbers in Victoria; and

• the acceptability of the system is not currently being assessed, or is not about to be
assessed, in any other research study being conducted in Australia.

Adoption of these criteria resulted in the selection of the following systems for inclusion in the
study:

• Intelligent Speed Adaptation system (limiting);

• Intelligent Speed Adaptation system (alerting);

• Emergency Notification (mayday) system;

• Fatigue Monitoring system;

• Lane Departure Warning system;

• Forward Collision Warning system;

• Electronic Driver's Licence; and

• Alcohol Sniffer and Interlock systems.

A brief functional description of each technology is provided in Table 3.1.

Table 3.1 Sumrnazyof ITS technologies for acceptability testing and functional descriptions

"
_OiIi

System Type

Intelligent Speed
Adaptation

Forward Collision

Warning

Lane Depanure
Warning

Fatigue Monitoring
System

Alcohol Sniffer!
Interlock

Mayday System

Electronic Driver's
Licence

Functional Description

LirritinJ Limits speed according to posted local speed limits.

A ~ Warns when driver has exceeded speed above a cenain
threshold

Warns of an imminent collision with lead vehicle.

Warns when vehicle leaves the designated lane.

Detects impairment due to fatigue and warns the driver.

Prevents/ discourages drink driving.

Manually or automatically notifies emergency and roadside services of
GPS-derived vehicle location in the event of a crash.

Prevents unlicensed driving and driving outside conditions of driver's
licence -

--
"'
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3.2 Crash Scenarios Addressed by the Chosen Technologies

This section describes the crash scenarios addressed by the chosen technologies in terms that
can be identified in the Victorian Road Crash Database.

3.2.1 IntelligentSpeedAdaptation

It was assumed that an Intelligent Speed Adaptation device would have its effect on speed
related crashes, particularly those that involve speeds in excess of the posted limit. Harrison
and Fitzgerald (1999) note that there are very few studies in the literature that examine the
contribution of excessive speed to crashes of different types. They report a study by Bowie
and Walz (1994, cited in Harrison & Fitzgerald, 1999) which estimated that excessive speed
was involved in 40% of single vehicle crashes, 20% of head on crashes, 15% of same direction
crashes, 7% of rear end crashes and 9% of intersection crashes.

On the basis of this research, speed-related crashes were considered to comprise 20% of all
single vehicle, head on, same direction, rear end, intersection and pedestrian crashes.

3.2.2 ForwardCollisionWarning

A Forward Collision Warning device has been assumed to have the potential to affect all rear
end crashes.

3.2.3 LaneDepartureWarning

It has been assumed here that a Lane Departure Warning device would affect half of the rural
single vehicle off-path crashes and rural multi-vehicle sideswipe crashes.

3.2.4 FatigueMonitoringSystem

Fatigue Monitoring Systems aim to prevent crashes involving drivers who are impaired by
alcohol, other drugs or fatigue. Illegal blood alcohol levels are involved in about 36% of fatal
single vehicle crashes and more than 24% of serious injury single vehicle crashes (Haworth &
Bowland, 2000). In addition, fatigue is estimated to contribute to up to 20% of fatal and
serious injury single vehicle crashes. The contribution of other forms of impairment is not
known.

Given the above estimates, it was assumed that a Fatigue Monitoring System would affect half
of the single vehicle crashes.

3.2.5 AlcoholInterlock

It was assumed that an Alcohol Interlock device would affect all crashes where BAC>.05.

3.2.6 EmergencyNotification("Mayday"System

It is assumed that a Mayday device would speed the commencement of appropriate medical
treatment for all casualty crashes.

27 Report by Monash University Accident Research Centre



3.2.7 Electronic Driver's Licence

It was assumed that an Electronic Licence would affect all crashes where the driver is

unlicensed or operating outside the conditions of his/her licence. These crashes can be directly
identified in the crash database.

3.3 Identifyingthe Numberof CrashesAffected
Analyses of Victorian road crash data were conducted to identify the number of crashes that
could potentially be affected by the technologies under study. Data from 1999 and 2000 were
used for all technologies, except Electronic Licence for which appropriate data were only
available for 1995. Table 3.2 summarises the annual number of fatal, serious injury and other
injury crashes with crash scenarios relevant to each of the ITS technologies. The Mayday
technology is relevant to all crashes and therefore had the largest estimate of number of
crashes affected. Forward Collision Warning and Intelligent Speed Adaptation had the next
largest number of crashes identified, although the crashes for which Intelligent Speed
Adaptation was relevant were more severe, on average, than those for Forward Collision
Warning.

Table 3.2. Estimated annual numbers of fatal, serious injury and other injury crnshes with crnsh
scenarios relevant to each of the ITS technologies.
Gash severity

Gash scenarios relevant to

ISA

FCWIDWFMSALCMAYliC

Fatal

65137185235726

Serious

8564292141614264,917213

Other injury

2,1382,8141,40720446312,337379

Total

3,0603,2561,62838294017,611618

~ ISA '" Intelligent Speed Adaptation, FCW '" Forward Collision Warning, LOW '" Lane Departure Warning,
FMS '" Fatigue Monitoring system, ALC '" Alcohol Interlock, MAY '" Emergency Notification (MaydaY)system,
UC '" Electronic Licence.

3.4 Identifying Road User Groups in which these Crash Problems are
Over-Represented
Specific analyses of the crash data were conducted to identify the road user groups in which
these crash problems are over-represented. These analyses examined the percentage of drivers
involved in those crashes that belonged to particular age and sex groups and the ratio of
involvement in these crashes to all other crashes.

Males comprised a larger percentage of drivers than females in the crashes relevant to each of
the ITS applications (see Table 3.3). The percentages of drivers that were male were greatest
for crashes relevant to Alcohol Interlocks (drink driving) and Electronic Licences (unlicensed
driving). Compared to their involvement in all crashes, male drivers were over-represented in
crashes relevant to the Fatigue Monitoring system, Alcohol Interlocks and Electronic Licences
(Table 3.4). Compared to their involvement in all crashes, female drivers were over
represented in crashes relevant to Forward Collision Warning devices.
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Table 3.3. Percentages of drivers in crash scenarios relevant to each of the ITS technologies that
were male, female or unknown.

Sex of

Oash scenarios relevant todriver
ISA

FCWLDWFMSALCMAYDC

Male

61.557.764.668.182.161.987.4

Female

36.139.834.529.017.935.712.6

Unknown

2.42.50.82.90.02.40.0

Total

100.0100.0100.0100.0100.0100.0100.0

Note. ISA = Intelligent Speed Adaptation, FCW = Forward Collision Warning, LDW = Lane Departure Warning,
FMS = Fatigue Monitoring system, ALC = Alcohol Interlock, MAY = Emergency Notification (Mayda~ system,
DC = Electronic Licence.

Table 3.4. Ratio of involvement of male and female drivers in crash scenarios relevant to each of

the ITS technologies compared to their involvement in all crashes.

Sex of
Oash scenarios relevant todriver

ISA

FCWLDWFMSALCMAYDC

Male

0.990.931.041.101.331.001.41

Female

1.011.110.970.810.501.000.35

Note. ISA = Intelligent Speed Adaptation, FCW = Forward Collision Warning, LDW = Lane Departure Warning,
FMS = Fatigue Monitoring system, ALC = Alcohol Interlock, MAY = Emergency Notification (Mayda~ system,
DC = Electronic Licence.

Overall, drivers aged 25 to 39 comprised more than half of the drivers in crashes relevant to
each of the ITS technologies (see Table 3.5). Drivers aged 18 to 24 were relatively more likely
to be involved in crashes relevant to the Fatigue Monitoring system, Alcohol Interlock and
Lane Departure Warning technologies. Drivers aged 40 to 64 appeared to be less likely to be
involved in crashes relevant to the Fatigue Monitoring and Alcohol Interlock technologies.
Drivers aged 65 and over comprised only a small proportion of drivers in crashes, but were
relatively more likely to be involved in crashes relevant to the Lane Departure Warning
technology.
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Table 3.5. Percentages of drivers in crash scenarios relevant to each of the ITS technologies
according to age group.

Agdrieof Gash scenarios relevant tover

I~

~
...",,"

Note. ISA = Intelligent Speed Adaptation, FCW = Forward Collision Warning, IDW = Lane Departure Warning,
FMS = Fatigue Monitoring system, ALC = Alcohol Interlock, MAY = Emergency Notification (Mayda~ system,
DC = Electronic Licence.

Compared to their involvement in all crashes, drivers aged 18 to 24 were over-represented in
crashes relevant to the Fatigue Monitoring, Alcohol Interlock and Lane Departure Warning
technologies (see Table 3.6). The pattern of over-representation of driver's aged 25 to 64 is not
strong, but these drivers appear to be over-represented in crashes relevant to the Electronic
Driver's Licence. Drivers aged 65 and over were over-represented in crashes relevant to the
Lane Departure Warning technology .

16 -17

18 - 24

25 - 39

40-64

65 & over

Unknown

Total

ISA

0.6

24.3

65.7

30.0

6.4

3.1

100.0

FCW

0.3

22.0

69.7

32.7

4.5

3.5

100.0

LDW

1.5

28.3

60.3

27.8

82

1.7

100.0

FMS

1.6

31.5

58.1

21.9

5.1

3.7

100.0

ALC

1.2

30.0

66.4

19.7

2.3

0.1

100.0

MAY

0.6

24.1

65.8

29.9

6.5

3.1

100.0

liC

1.1

23.8

73.8

23.3

1.0

0.4

100.0

,It

...."j

Table 3.6. Ratio of involvement of drivers of particular age groups in specific crash scenarios
compared to their involvement in all crashes.
-Age of Gash scenarios relevant todriver

ISA

FCWLDWFMSALCMAYliC

16 - 17

1.000.502.502.672.001.001.83

18 - 24

1.010.911.V1.311.241.000.99

25 - 64

1.001.060.920.881.011.001.12

65 & over

0.980.691.260.780.351.000.17

Note. ISA = Intelligent Speed Adaptation, FCW = Forward Collision Warning, IDW = Lane Depanure Warning,
FMS = Fatigue Monitoring system, ALC = Alcohol Interlock, MAY = Emergency Notification (Mayda~ system,
DC = Electronic Licence.
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Breakdowns of drivers in crashes according to sex and age group revealed that the over
representation of the following age groups was confined to male drivers:

• drivers aged 18 to 24 in crashes relevant to the Fatigue Monitoring system and Alcohol
Interlocks;

• drivers aged 25 to 39 in crashes relevant to the Alcohol Interlocks and Electronic Licence;
and

• drivers aged 40 to 64 years old in crashes relevant to the Electronic Licence.

3.4.1 Summary

The Mayday technology had the largest number of crashes that are relevant to the technology,
followed by Forward Collision Warning and Intelligent Speed Adaptation. The crashes for
which Intelligent Speed Adaptation was relevant were more severe, on average, than those for
Forward Collision Warning.

Males comprised a larger percentage of drivers than females in the crashes relevant to each of
the ITS applications. Compared to their involvement in all crashes, male drivers were over
represented in crashes relevant to Fatigue Monitoring systems, Alcohol Interlocks and
Electronic Licences and female drivers were over-represented in crashes relevant to Forward
Collision Warning devices.

Overall, drivers aged 25 to 39 comprised more than half of the drivers in crashes relevant to
each of the ITS technologies.

The sex and age groups that contributed most crashes for each of the technologies and the
groups that were over-represented in the relevant crashes are summarised in Table 3.7. While
large numbers of crashes were relevant to Intelligent Speed Adaptation and Forward Collision
Warning, there was no clear pattern of over-representation of any particular driver groups in
these crashes.
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Over- representation in relevant
crashes

Male drivers aged 18-24 '
Male drivers aged 65 and over
Female drivers aged 18-24
Female drivers aged 65 and over

Male drivers aged 18-24

Male drivers aged 18-24
Male drivers aged 25-39

Male drivers aged 25-39
Male drivers aged 40-64

Male drivers aged 18-24
Male drivers aged 25-39
Male drivers aged 40-64

Male drivers aged 25-39
Male drivers aged 40-64
Female drivers aged 25-39

Male drivers aged 18-24
Male drivers aged 25-39
Male drivers aged 40-64

Male drivers aged 18-24
Male drivers aged 25-39
Male drivers aged 40-64

Male drivers aged 18-24
Male drivers aged 25-39
Male drivers aged 40-64

Male drivers aged 18-24
Male drivers aged 25-39
Male drivers aged 40-64

Male drivers aged 25-39

Table 3.7. Sex and age groups that contributed the most crashes or were over-represented in the
crash scenarios relevant to the ITS technologies.

Type of technology Most crashes

Lane Departure Warning

Fatigue Monitoring System

Forward Collision Warning

Alcohol Interlock

Intelligent Speed Adaptation

Electronic Licence

Mayday

3.5 Selectionof Sub-groupsfor Focus Groups
In preparation for selecting sub-groups, certain preliminary assumptions were made. First,
while motorcyclists and truck drivers are over-represented in some crash types, motorcyclist
and truck driver sub-groups were not considered for inclusion into the focus groups. This was
because motorcyclists and truck drivers make up a very small proportion of the RACV
membership base. Second, while young drivers aged 16 to 17 years are over-represented in
several crash types, they were excluded from focus group consideration. There were several
reasons for this decision, including: the actual numbers involved in the crashes for this age
group is very small making interpretation of the ratios used to determine whether a group is
over-represented for a given crash type problematic. In addition, since 16 to 17 year olds are
legally minors, written consent to participate in a focus group would need to have been
obtained from their parents or a legal guardian. Furthermore, 16 to 17 year olds do not yet
have their car driver's licence and so would have more difficulty getting to the focus group
venue than someone who could drive him or herself. Also, 16 to 17 year old's impressions on
the acceptability of the technologies may not be very meaningful given that they have limited
driving experience. Finally, they represent a small portion of the RACV membership base.
Consequently, only sub-groups involving car drivers aged 18 years and above were
considered.

,."J
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Several criteria were used to select driver sub-groups for participation in the focus groups. The
primary factor was over-representation in crashes for which a particular technology was
designed to address. Over-representation in crash scenarios relevant to the ITS technologies
was summarised in Table 3.7. As noted above, particular sub-groups were found to be over
represented in crash types relevant to all technologies with the exception of Intelligent Speed
Adaptation and Forward Collision Warning. Figures on over-representation were not
applicable for the Emergency Notification "Mayday" System, since this system is relevant to
all crashes. Hence, based on over-representation, the following sub-groups were considered to
be necessary for inclusion in the focus group(s) for a given technology:

• Lane Departure Warning - Male drivers aged 18 to 24 years; Female drivers aged 18 to 24
years; Male drivers aged 65 years and over; Female drivers aged 65 years and over;

• Fatigue Monitoring System - Male drivers aged 18 to 24 years;

• Alcohol Sniffer & Interlock Systems - Male drivers aged 18 to 24 years; Male drivers aged
25 to 39 years; and

• Electronic Driver's Licence - Male drivers aged 25 to 39 years; Male drivers aged 40 to
64 years.

For the Emergency Notification "Mayday" System, Intelligent Speed Adaptation, and Forward
Collision Warning system it was necessary to select sub-groups for inclusion in the focus
groups based on those sub-groups that contributed most to crashes for a given ITS technology.
From Table 3.7, the following sub-groups were also considered for inclusion in the focus
groups:

• Intelligent Speed Adaptation - Male drivers aged 18 to 24 years; Male drivers aged 25 to
39 years; Male drivers aged 40 to 64 years;

• Forward Collision Warning - Male drivers aged 25 to 39 years; Female drivers aged 25 to
39 years; Male drivers aged 40 to 64; and

• Emergency Notification (Mayday) System - Male drivers aged 18 to 24 years; Male drivers
aged 25 to 39 years; Male drivers aged 40 to 64 years

The sub-groups to be considered for inclusion in the focus groups based on over
representation and contribution to most crashes are summarised in Table 3.8.
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Table 3.8. Driver sub-groups, as a function of sex and age (years), considered suitable for
inclusion in the focus groups

Type of Technology

Intelligent Speed Adaptation

Forward Collision Warning

Lane Depanure Warning System

Fatigue Monitoring System

Alcohol Snifferl Interlock Systems

Emergency Notification (MaydaJ?Systems

Electronic Driver's Licence

Sub-group

Male drivers Female drivers

18 to 24

25 to 39

40 to 64

25 to 39

40 to 64

40 to 64

18 to 24

18 to 24

65 & over

65 & over

18 to 24 18 to 24
25 to 39
18 to 24
25 to 3940 to 64
25 to 39
40 to 64

.J

.J

.J

.. J

.J

.J

.J
,.j

The study required that a total of eight focus groups be held. However, from the sub-groups
identified in Table 3.8, it was important to consider which technology or technologies should
be discussed within each focus group and, hence, which sub-groups should be included within
each focus group. It was initially proposed that the focus groups should each target one
specific ITS and, as a consequence, comprise several sub-groups. The concern with this
approach, however, was that the participant sample within each focus group would encompass
a wide age range, and in some cases, a mix of genders. This was considered problematic
because there would be fewer representatives from each sub-group within each of the focus
groups, and it is possible that the broad age range and gender mix may inhibit members of
some age/gender groups from freely expressing their opinions. Nevertheless, while age/gender
driven focus groups would incorporate all of the sub-groups listed in Table 3.8, the cost is that
there would be less time to devote to each technology, as some sub-groups contribute to most
crashes for up to five technologies. The range of issues and the depth in which each of these
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issues could be discussed in a focus group if the focus groups were to be technology driven
would not be possible with the age/gender driven approach. Moreover, having only one sub
group per focus group could potentially narrow the scope of the discussions.

Consequently, after much consideration, a "hybrid" approach was considered the most suitable
of all approaches. While this approach initially appears technology driven, it does attempt to
keep the age range quite homogenous within each focus group. Nevertheless, it was felt that,
provided that the age range is reasonably homogenous, a group comprised of males and
females is acceptable. In the hybrid approach, a maximum of two sub-groups comprise each
focus group. In focus groups involving only a single age group, there is a gender mix.
However, in focus groups comprising representatives from two age groups, the focus groups
are confined to males only. It is important to note that, to keep the focus group composition
homogenous with respect to age, the range of ages spanned no more than two consecutive age
groups (e.g. 18 to 24 years and 25 to 39 years). The result was that males aged 40 to 64 years,
who contribute to most crashes relevant to Intelligent Speed Adaptation, and males aged 18 to
24, who contribute to most crashes relevant to Emergency Notification (Mayday) System,
were not included in the final focus group composition. In addition, three additional groups
were incorporated into the focus groups: females aged 18 to 24 for Intelligent Speed
Adaptation, females aged 25 to 39 for Intelligent Speed Adaptation and females aged 25 to 39
for Forward Collision Warning.

Furthermore, in this hybrid approach, no more than two technologies were considered for
discussion within a given focus group. The result was that, while some focus groups contained
only one technology, others contained two technologies for discussion. For example, while
Lane Departure Warning and Fatigue Monitoring System are included for discussion in a
single focus group, Intelligent Speed Adaptation and Forward Collision Warning are kept
separate. For some technologies this decision was quite deliberate. Given the distribution of
sub-groups, Lane Departure Warning and Fatigue Monitoring system were combined for 18 to
24 year old males and females because of the similarity in some of the crash problems
addressed by these technologies. Intelligent Speed Adaptation, however, was not combined
with any other technologies in a single discussion group, because two variants of Intelligent
Speed Adaptation, alerting and limiting, were being discussed. The same applied for the
Alcohol monitoring technologies - sniffer and interlock. The interest value and thoughts on the
level of discussion that could be elicited for each technology was also considered when
deciding on which technologies would be amenable to being discussed in a single focus group
or in combination with another technology. The fmal focus group composition is shown in
Table 3.9.
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Table 3.9. Final focus group composition

Focus Group ITS

6 Lane Departure Warning

Fatigue Monitoring System

7 Emergency Notification "Mayday"

Electronic Driver's Licence

1 Intelligent Speed Adaptation

2 Intelligent Speed Adaptation

3 Forward Collision Warning

4 Forward Collision Warning

5 Alcohol Sniffer & Interlock Systems

18 to 24

65+

18 to 24

25 to 39

25 to 39

40 to 64

Sub-groups

Males Females

18 to 24

25 to 39

25 to 39

40 to 64

18 to 24

25 to 39

18 to 24

25 to 39

40 to 64

65+

System

Lane Departure Warning8

3.6 Estimated Cost Savings From Deployment of ITS
Technologies

The estimations in this section largely follow the methods proposed by Harrison and
Fitzgerald (1999) for calculating the savings from deployment of ITS technologies. They
assumed that:

Savings = Acceptance x Effect x Penetration x Cost of crash reductions

where

Cost of crash reductions =

[Number of fatal crashes prevented x Cost of fatal crashes] +

[Number of serious injury crashes prevented x Cost of serious injury crashes] +

[Number of other injury crashes prevented x Cost of other injury crashes] 

[Number of fatal crashes that become SI crashes x Cost of SI crashes] -

[Number of SI crashes that become other injury crashes x Cost of other injmy crashes]

Thus the crash reductions include crashes prevented from occurring and those where crash
severity is reduced.

,.-
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The estimations in this section use the Bureau of Transport Economics (2000) values for cost
per crash at each level of crash severity. These are:

fatal crash $1,652,994

serious injury crash $407,990

other injury crash $13,776

The savings in non-injury crashes could not be calculated using VicRoads crash data but these
savings are likely to be significant, given the large number of non-injury crashes. Based on
NSW Roads and Traffic Authority data (RTA, 2001), there are about 1.5 non-casualty crashes
in which a vehicle had to be towed away for each casualty crash. There are an unknown
additional number of crashes in which there is property damage but no vehicle had to be towed
away. The Bureau of Transport Economics has estimated that property damage crashes cost on
average $6,000 each (BTE, 2000).

Injury reduction

3.6.1 IntelligentSpeedAdaptation

Harrison and Fitzgerald (1999) assumed the following values for an advisory Intelligent Speed
Adaptation device:

Effectiveness factor Low 0.7

Medium 0.8

High 0.9

Fatalities to serious injuries 0.5

Serious injury to other injury 0.5

Acceptability factor Initial 0.9

Full penetration 0.7

In addition to the above injury reduction factors, the analyses that follow assume that 20% of
other injury crashes would become non-injury crashes. While it is assumed that 20% of non
injury crashes would be prevented, the costs related to this reduction have not been included.

The estimated proportions of crashes for which severity would be reduced according to each
of these values are summarised in Table 3.10. The proportion of fatal crashes that would be
reduced to serious injury crashes varies from 0.245 to 0.405, depending on the values of
effectiveness and acceptability that are chosen. The same values apply to reductions from
serious injury crashes to other injury crashes. The reductions in other injury and non-injury
crashes are predicted to be only 40% of those for more severe crashes and range from 0.098 to
0.162.

37 Report by Monash University Accident Research Centre



Table 3.10. Estimated proportions of crashes with reduced severity according to values of
effectiveness and acceptability chosen - Intelligent Speed Adaptation device.

Highlighted
values are those used in later calculations.

Reduction in injury severity

Proportion of cras~es with reduced
seventyEffective-

Accept-Fatalto Serious Other toNon-FatalSeriousOtherNon-

ness

abilityserious to othernon-injwyto IDJWYIDJWYIDJWY

injwy no crash
0.8

0.90.50.50.20.20.3600.3600.1440.144

0.8

0.70.50.502020.2800.2800.1120.112

0.7

0.90.50.5020.20.3150.3150.1260.126

0.7

0.70.50.5020.20.2450.2450.0980.098

0.9

0.90.50.50.2020.4050.4050.1620.162

0.9

0.70.50.5020.20.3150.3150.1260.126

It was assumed that an Intelligent Speed Adaptation device would have its effect on speed
related crashes. These were considered to comprise 20% of all single vehicle, head on, same
direction, rear end, intersection and pedestrian crashes.

Table 3.11 summarises the estimated number and cost of casualty crashes saved per annum as
a result of deployment of an Intelligent Speed Adaptation device. For each category of drivers,
a reduction in the number of speed-related crashes of between 10% and 11% is predicted. For
all drivers, the benefit associated with this reduction is estimated at $155 million per year.
Crashes involving male drivers aged 25 to 39 make up the largest sub-group of those
examined, corresponding to an estimated benefit of $56 million per year. The next largest sub
group is crashes involving males aged 18 to 24, with an estimated benefit of $38 million per
year. The benefits relating to crashes of female drivers in these age groups are less than half of
those for the male drivers .

Table 3.11. Estimated number and cost of casualty crashes saved per annum resulting from
deployment of an Intelligent Speed Adaptation device. Assumes effectiveness =0.8,
acceptability=O.9.

Number of crashesCost of crashes ($000)

Before

AfterReductionBeforeAfterReduction

All drivers

3,0602728331486,470331,189155,280

Males 18-24

71663878113,98675,42638,560

Females 18-24

4323844954,66436,45618,208

Males 25-39

1,002894108165,478109,38956,089

Females 25-39

5614986367,06344,83222,231
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The report on External Vehicle Speed Control (Carsten & Tate, 2000) provides as its best
estimate of crash savings for an advisory Intelligent Speed Adaptation system that provides
general speed limit advice, a reduction of 10% in all injury crashes, 14% in fatal and serious
injury crashes and 18% in fatal crashes. This is a larger estimate than has been obtained in the
current report and thus the estimate presented here can be interpreted as conservative.

3.6.2 Forward Collision Warning

Harrison and Fitzgerald (1999) assumed the following values for a headway warning device:

Effectiveness factor Low 0.2

Medium 0.4

High 0.6

Injury reduction Fatalities to serious injuries 0.5

Serious injury to other injury 0.5

Acceptability factor Initial 1.0

Full penetration 0.8

It is assumed that these values would also apply to a Forward Collision Warning device. In
addition to the above injury reduction factors, the analyses that follow assume that 20% of
other injury crashes would become non-injury crashes. While it is assumed that 20% of non
injury crashes would be prevented, the costs related to this reduction have not been included.

The estimated proportions of crashes for which severity would be reduced according to each
of these values are in Table 3.12. The proportion of fatal crashes that would be reduced to
serious injury crashes varies from 0.080 to 0.300, depending on the values of effectiveness and
acceptability that are chosen. The same values apply to reductions from serious injury crashes
to other injury crashes. The reductions in other injury and non-injury crashes are predicted to
be only 40% of those for more severe crashes and range from 0.032 to 0.120.
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Table 3.U. Estimated proportions of crashes with reduced severity according to values. of
effectiveness and acceptability chosen - Forward G:>llisionWarning device. Hghlighted valuesare those used in later calculations.

Reduction in injmy severity

Proportion of crashes reduced

Effective-

Accept-Fatalto Serious Other toNon-FatalSeriousOtherNon-
ness

abilityserious to othernon-injwyto IDJWYIDJWYIDJWY

injwy no crash
0.4

1.00.50.50.20.20.2000.2000.0800.080

004

0.80.50.50.20.20.1600.1600.0640.064

02

1.00.50.50.20.20.1000.1000.0400.040

02

0.80.50.5020.20.0800.0800.0320.032

0.6

1.00.50.5020.20.3000.3000.1200.120

0.6

0.80.50.5020.202400.2400.0960.096

It has been assumed that a Forward Collision Warning device has the potential to affect all
rear end crashes. Table 3.13 summarises the estimated number and cost of casualty crashes
saved per annum as a result of deployment of a Forward Collision Warning device. For each
category of drivers, a reduction in the number of rear-end crashes of about 7% is predicted .
For all drivers, the benefit is estimated at $40 million per year. Crashes involving male drivers
aged 25 to 39 and 40 to 64 make up the largest sub-groups of those examined, each group
corresponding to an estimated benefits of $17 million per year. The benefits relating to crashes
of female drivers in these age groups are about half of those for the male drivers.

Table 3.13. Estimated number and cost of casualty crashes saved per annum resulting from
deployment of a Forward G:>llision Warning device. Assumes effectiveness =004,

acceptability=1.0.

Number of crashesCost of crashes ($000)

Before

AfterReductionBeforeAfterReduction

All drivers

3,2563,028228235,078194,92040,158

Males 25-39

1,2561,1698698,22480,85017,374

Females 25-39

8417815952,44243,4518,991

Males 40-64

1,1951,1118394,18977,49616,693

Females 40-64

7466945251,73242,7289,003

3.6.3 LaneDepartureWarning

It was assumed that a Lane Departure Warning device would be less effective than the other
devices discussed thus far, because the drivers could be impaired drivers and thus be less able
to respond to the warning. Thus, the following measures of effectiveness, injury reduction and
acceptability were used:
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Effectiveness factor Low 0.2

Medium 0.4

High 0.6

Injury reduction Fatalities to serious injuries 0.5

Serious injury to other injury 0.5

Acceptability factor Initial 1.0

Full penetration 0.8

In addition to the above injury reduction factors, the analyses that follow assume that 20% of
other injury crashes would become non-injury crashes. While it is assumed that 20% of non
injury crashes would be prevented, the costs related to this reduction have not been included.

The estimated proportions of crashes for which severity would be reduced according to each
of these values are summarised in Table 3.14. The proportion of fatal crashes that would be
reduced to serious injury crashes varies from 0.090 to 0.300, depending on the values of
effectiveness and acceptability that are chosen. The same values apply to reductions from
serious injury crashes to other injury crashes. The reductions in other injury and non-injury
crashes are predicted to be only 40% of those for more severe crashes and range from 0.036 to
0.120.

Table 3.14. Estimated proportions of crashes with reduced severity according to values of
effectiveness and acceptability chosen - Lane Departure Warning device. Highlighted valuesare those used in later calculations.

Reduction in injury severity

Proportion of crashes reduced

Effective-

Accept-Fatalto Serious Other toNon-FatalSeriousOtherNon-
ness

abilityserious to othernon-IDJuryto IDJuryIDJuryIDJury
injury no crash

0.4

1.00.50.50.20.20.2000.2000.0800.080

0.4

0.90.50.5020.20.1800.1800.0720.072

0.2

1.00.50.5020.20.1000.1000.0400.040

0.2

0.90.50.5020.20.0900.0900.0360.036

0.6

1.00.50.50.20.20.3000.3000.1200.120

0.6

0.90.50.50.20.202700.2700.1080.108

It has been assumed here that a Lane Departure Warning device would affect half of the rural
single vehicle off-path crashes and rural multi-vehicle sideswipe crashes. Table 3.15
summarises the estimated number and cost of casualty crashes saved per annum as a result of
deployment of a Lane Departure Warning device. For each category of drivers, a reduction in
the number of affected crashes of about 5% is predicted. For all drivers, the benefit is
estimated at $17 million per year. Crashes involving male drivers aged 18 to 24 make up the
largest sub-group of those examined, corresponding to an estimated benefit of $3.3 million per
year. The benefits relating to crashes of female drivers aged 18 to 24 is about $1.7 million per
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year. The savings in crashes of male and female drivers aged 65 and over correspond to $1.2
million and $0.7 million per year.

Table 3.15. Estimated number and cost of casualty crashes saved per annum resulting from
deployment of a Lane Depa.rnrre Warning device. Assumes effectiveness=OA,
acceptability=1.0.

Number of crashesCost of crashes ($000)

Before

AfterReductionBeforeAfterReduction

All drivers

3823622097,31580,01117,304

Males 18-24

6865417,42014,0733,347

Females 18-24

42402 81417,0781,663

Males 65+

222116,3815,1521,229

Females 65+

131213,4592194665

3.6.4 FatigueMonitoringSystem

It was assumed that a Fatigue Monitoring system would be of a similar level of effectiveness
to the Lane Departure Warning device, because it also could be providing a warning to
impaired drivers, whose ability to respond to the warning might also be impaired. The
possibility of false alarms might reduce the acceptability of this device. Thus, the following
measures of effectiveness, injury reduction and acceptability were used:

Effectiveness factor Low 0.2

Medium 0.4

High 0.6

Injury reduction Fatalities to serious injuries 0.5

Serious injury to other injury 0.5

Acceptability factor Initial 0.8

Full penetration 0.6

The estimated proportions of crashes for which severity would be reduced according to each
of these values are summarised in Table 3.16. The proportion of fatal crashes that would be
reduced to serious injury crashes varies from 0.060 to 0.240, depending on the values of
effectiveness and acceptability that are chosen. The same values apply to reductions from
serious injury crashes to other injury crashes. The reductions in other injury and non-injury
crashes are predicted to be only 40% of those for more severe crashes and range from 0.024 to
0.096.
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Table 3.16. Estimated proportions of crashes with reduced severity according to values of
effectiveness and acceptability chosen - Fatigue Monitoring system. Highlighted values are thoseused in later calculations. Reduction in injury severity

Proportion of crashes reduced

Effective-

Accept-Fatalto Serious Other toNon-FatalSeriousOtherNon-
ness

abilityserious to othernon-injuryto IDJuryIDJuryIDJury
injury no crash

0.4

0.80.50.50.20.20.1600.1600.0640.064

0.4

0.60.50.50.20.20.1200.1200.0480.048

0.2

0.80.50.50.20.20.0800.0800.0320.032

0.2

0.60.50.50.20.20.0600.0600.0240.024

0.6

0.80.50.50.20.20.2400.2400.0960.096

0.6

0.60.50.50.20.20.1800.1800.0720.072

It was assumed that a Fatigue Monitoring system would affect half of the single vehicle
crashes. Table 3.17 summarises the estimated number and cost of casualty crashes saved per
annum as a result of deployment of a Fatigue Monitoring system. For each category of drivers,
a reduction in the number of affected crashes of about 4% is predicted. For all drivers, the
benefit is estimated at $64 million per year. Crashes involving male drivers aged 18 to 24
make up the largest subgroup of those examined, corresponding to an estimated benefit of $15
million per year. The benefits relating to crashes of female drivers aged 18 to 24 is about $6.8
million per year.

Table 3.17. Estimated number and cost of casualty crashes saved per annum resulting from
deployment of a Fatigue Monitoring system. Assumes effectiveness=OA, acceptability=O.8.

Number of crashes Cost of crashes ($000)

Before After Reduction Before After Reduction

All drivers

Males 18-24

Females 18-24

2,119

481

234

2,027

460

223

92

21

11

451,114

101,167

44,639

386,646

85147

37,865

64,468

15,420

6,774
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3.6.5 Alcohol Interlock

Harrison and Fitzgerald (1999) assumed the following values for an Alcohol Interlock device:

Effectiveness factor Low 0.5

Medium 0.7

High 0.9

Injury reduction Fatalities to serious injuries 0.1

Serious injury to other injury 0.1

Fatal crashes prevented 0.9

Serious injury crashes prevented 0.9

Acceptability factor Initial 0.9

Full penetration 0.7

In addition to the above injury reduction factors, the analyses that follow assume that 10% of
other injury crashes would become non-injury crashes. While it is assumed that 10% of non
injury crashes would be prevented, the costs related to this reduction have not been included.

The estimated proportions of crashes for which severity would be reduced according to each
of these values are summarised in Table 3.18. The proportion of fatal crashes that would be
reduced to serious injury crashes varies from 0.030 to 0.090, depending on the values of
effectiveness and acceptability that are chosen. The same values apply to reductions from each
severity level.

Table 3.18. Estimated proponions of crashes with reduced severity according to values of
effectiveness and acceptability chosen - Alcohol Interlock device. Highlighted values are thoseused in later calculations.

Reduction in injury severity

Proponion of crashes reduced

Effective-

Accept-Fatal to Serious Other toNon-FatalSeriousOtherNon-
ness

abilityserious to othernon-injury to IDJuryIDJuryIDJury
injury no crash

0.7

lO0.10.10.10.10.0700.0700.0700.070

0.7

0.60.10.10.10.10.0420.0420.0420.042

0.5

1.00.10.10.10.10.0500.0500.0500.050

0.5

0.60.10.10.10.10.0300.0300.0300.030

0.9

1.00.10.10.10.10.0900.0900.0900.090

0.9

0.60.10.10.10.10.0540.0540.0540.054

It was assumed that an Alcohol Interlock device would affect all crashes where BAC>.05.

Table 3.19 summarises the estimated number and cost of casualty crashes saved per annum as
a result of deployment of an Alcohol Interlock device. For each category of drivers, a
reduction in the number of affected crashes of about 96% is predicted. For all drivers, the
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benefit is estimated at $263 million per year. Crashes involving male drivers aged 25 to 39
make up the largest sub-group of those examined, corresponding to an estimated benefit of
$109 million per year. The benefit relating to crashes of male drivers aged 18-24 is about $68
million per year.

Table 3.19. Estimated number and cost of casualty crashes saved per annum resulting from
deployment of an Alcohol Interlock device. Assumes effectiveness=0.7, acceptability= 1.0.

Number of crashesCost of crashes ($000)

Before

AfterReductionBeforeAfterReduction

All drivers

94033906265,1001,881263,219

Males 18-24

2429233 68,17346567,708

Males 25-39

37214358109,781796108,985

3.6.6 EmergencyNotification("Mayday"System

It is assumed that a Mayday device would speed the commencement of appropriate medical
treatment for all casualty crashes. In the calculations below (see Table 3.20), it is assumed that
deployment of a Mayday device would reduce the severity of some fatal crashes to serious
injury crashes but that there would be no other effect on serious injury and other injury
crashes.

Table 3.21 shows that a Mayday device would not reduce the total number of crashes but is
predicted to lead to a reduction in crash costs of $21 million per year.

Table 3.20. Estimated proportions of crashes with reduced severity according to values of
effectiveness and acceptability chosen - :Maydaydevice. Highlighted values are those used in
later calculations.

Reduction in injury severityProportion of crashes reduced

Effective-

Accept-Fatal to Serious Other toNon-FatalSeriousOtherNon-

ness
abilityserious to othernon-IDJuryto IDJuryIDJuryIDJury

injury no crash
0.6

0.80.10.00.00.00.0480.0000.0000.000

0.6

0.60.10.00.00.00.0360.0000.0000.000

004

0.80.10.00.00.00.0320.0000.0000.000

004

0.60.10.00.00.00.0240.0000.0000.000

0.8

0.80.10.00.00.00.0640.0000.0000.000

0.8

0.60.10.00.00.00.0480.0000.0000.000
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G>st of crashes ($000)

Before After Reduction

Table 3.21. Estimated number and cost of casualty crashes saved per annwn resulting from
deployment of a Mayday device.

Number of crashes

Before After Reduction

..J

.J

All drivers 17,611 17,611 o 2165,334 2144,029 21,305

3.6.7 ElectronicLicence
It is asswned that an Electronic Licence would have a similar effect as an Alcohol Interlock.

For this reason, the same values of effectiveness factor, injury reduction and acceptability
factor are used:

Effectiveness factor Low 0.5

Medium 0.7

High 0.9

Injury reduction Fatalities to serious injuries 0.1

Serious injury to other injury 0.1

Fatal crashes prevented 0.9

Serious injury crashes prevented 0.9

Acceptability factor Initial 0.9

Full penetration 0.7

In addition to the above injury reduction factors, the analyses that follow assume that 10% of
other injury crashes would become non-injury crashes. While it is assumed that 10% of non
injury crashes would be prevented, the costs related to this reduction have not been included.

The estimated proportions of crashes for which severity would be reduced according to each
of these values are summarised in Table 3.22. The proportion of fatal crashes that would be
reduced to serious injury crashes varies from 0.030 to 0.081, depending on the values of
effectiveness and acceptability that are chosen. The same values apply to reductions from each
severity level.
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Table 3.22. Estimated proportions of crashes with reduced severity according to values of
effectiveness and acceptability chosen - Electronic Licence. Highlighted values are those usedin later calculations.

Reduction in injury severity

Proportion of crashes reduced

Effective-

Accept-Fatalto Serious OthertoNon-FatalSeriousOtherNon-
ness

abilityserious to othernon-injuryto IDJuryIDJuryIDJury
in~ nocrash

0.7

0.90.10.10.10.10.0630.0630.0630.063

0.7

0.60.10.10.10.10.0420.0420.0420.042

0.5

0.90.10.10.10.10.0450.0450.0450.045

0.5

0.60.10.10.10.10.0300.0300.0300.030

0.9

0.90.10.10.10.10.0810.0810.0810.081

0.9

0.60.10.10.10.10.0540.0540.0540.054

It was assumed that an Electronic Licence would affect all crashes where the driver is

unlicensed or operating outside the conditions of his/her licence. Table 3.23 summarises the
estimated number and cost of casualty crashes saved per annum as a result of deployment of
an Electronic Licence. For each category of drivers, a reduction in the number of affected
crashes of about 98% is predicted. For all drivers, the benefit is estimated at $134 million per
year. Crashes involving male drivers aged 25 to 39 make up the largest sub-group of those
examined, corresponding to an estimated benefit of $57 million per year. The benefit relating
to crashes of male drivers aged 40 to 64 is about $25 million per year.

Table 3.23. Estimated number and cost of casualty crashes saved per annum resulting from
deployment of an Electronic Licence. Assumes effectiveness =0.7, acceptability=O.9.

Number of crashesCost of crashes ($000)

Before

AfterReductionBeforeAfterReduction

All drivers

61815603135,101853134,248

Males 25-39

2656259 57,28640556,881

Males 40-64

13331302579716325,634

3.6.8 Summary of Estimated CostSavings

The estimates of annual savings in crash numbers and costs in Victoria associated with the
deployment of the ITS technologies are summarised in Table 3.24. Overall, the Alcohol
Interlock is predicted to lead to the greatest reduction in crash numbers and costs, preventing
906 crashes and saving $263 million per year. The saving in crash costs estimated for the
Alcohol Interlock is almost double that of any of the other ITS technologies. The other
technologies with large predicted savings in crash numbers and costs are the Electronic
Licence and Intelligent Speed Adaptation.
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For most technologies (with the exception of the Alcohol Interlock and the Electronic
Licence), the bulk of the benefit was associated with reductions in crash severity, rather than
prevention of crashes .

For the different driver sub-groups, the relative size of benefits of each of the technologies was
similar. The Alcohol Interlock was predicted to give a larger benefit than the other
technologies for those groups for which it was calculated (males drivers aged 18 to 24 and
male drivers aged 25 to 39). Among these groups, Intelligent Speed Adaptation also had large
predicted benefits.

The magnitudes of the predicted benefits for crashes involving female drivers were generally
about half of those for male drivers.

These estimates were calculated for the types of crashes that technologies would most strongly
benefit. Particular technologies may also be of benefit in reducing some proportion of other
crashes. Thus, the total benefits estimated for the technologies may be conservative.

The estimates of savings in crash numbers and costs summarised in Table 3.24 are generally
based on a medium value of effectiveness and a value of acceptability that reflects initial
deployment, which is greater than that expected for full penetration. If the values of these
factors are changed, the effect on the estimates of the savings in crash numbers and costs will
change by the ratio of the new value to the current value. For example, if the effectiveness
value for Forward Collision Warning was changed from the current medium value (0.4) to the
low value (0.2), the estimates of the savings in crash numbers and costs would be halved.

It should be noted that the benefits of deploying more than one technology would not
generally be cumulative because there is overlap between the types of crashes affected by
different technologies. For example, both Intelligent Speed Adaptation and Forward Collision
Warning are expected to reduce rear end crashes and both Intelligent Speed Adaptation and
Lane Departure Warning are expected to reduce single vehicle crashes.

Similarly, the benefits of a technology cannot be summed. across different driver sub-groups.
This is because the benefits were calculated for crashes involving at least one driver from that
group. A crash that involves drivers from different groups will be counted more than once.
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Table 3.24. Surnma.ry of estimates of reductions in annual crash numbers and costs for the
chosen ITS technologies. Cost savings are in millions of dollars.

Driver group

Technology

ISA

FCWLDWFMSALCMAYliC

All drivers crashes

33122820929060603

cost

155.340.217.364.5263.222.2134.2

M 18·24 crashes

78 421233

cost

38.6 3.315.467.7

F 18-24 crashes

49 211

cost

18.2 1.76.8

M 25-39 crashes

10886 358259

cost

56.117.4 109.056.9

F 25·39 crashes

6359

cost

22.29.0

M 40-64 crashes

83 130

cost

16.7 25.6

F 40-64 crashes

52

cost

9.0-- M65+
crashes

1

cost

1.2-- F65+
crashes

1

cost

0.7

~ ISA = Intelligent Speed Adaptation, FCW = Forward Collision Warning, LDW = Lane Depanure Warning,
FMS = Fatigue Monitoring system, ALC = Alcohol Interlock, MAY = Emergency Notification (Mayda~ system,
U C = Electronic Licence.
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4.0 RECRUITMENT OF FOCUS GROUP PARTICIPANTS

A random number telephone survey was used as the primary means of recruiting focus group
participants in study. In this chapter, a description of the design and development of the survey
instrument is given. This is followed by a brief overview of the survey administration process,
and of the outcomes of that process.

4.1 Designand Developmentof the Survey Instrument

The primary purpose of the telephone survey was to serve as a tool for recruiting eligible
participants for the focus groups. To be eligible to participate in the focus groups, participants
needed to:

• be aged 18 years or older;

• hold a current full or probationary car driver's licence;

• currently drive a car; and

• not drive a motorcycle or a truck for more than 20 percent of the total time spent driving.

It was imperative, therefore, that the survey instrument comprise questions to screen
respondents for potential participation in the focus groups.

The survey was divided into five parts:

• Section A - Introduction - In this section, potential participants were asked whether they
would like to undertake a short survey. If the respondent agreed to participate, the survey
continued. Otherwise, the survey ended at that point.

For participants who agreed to participate, this section continued with questions to
determine their age, sex, whether they held a current car driver's licence, and whether they
currently drove a car. The survey was discontinued for participants who responded that
they either did not have a current car driver's licence or that they did not currently drive a
car.

• Section B - Driving experience - This section comprised questions designed to gather
information pertaining to participants' driving experience, such as their age when they first
obtained their car driver's licence. This section also included questions to ascertain
whether the respondent was a motorcycle or a truck driver, and if they were, what
percentage of their time spent driving was spent driving a motorcycle and/or a truck. If a
participant responded greater than 20 percent for either a motorcycle or a truck, the survey
was discontinued.

• Section C - Demographics - Four additional questions were included to ensure that survey
respondents represented a broad cross-section of the community. The questions pertained
to participants' occupation, work type, level of education, and postcode of the suburb in
which they live.

• Section D - Focus group recruitment - In this section, participants were invited to take
part in a group discussion on peoples' thoughts on new in-car technologies that are
designed to cut the road toll. Participants who were interested in participating provided the
interviewer with contact details.
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• Section E - Result of call - In this section, the interviewer specified the result of the call;
for example, recruited for focus group, completed interview but not recruited for focus
group, or does not currently drive a car.

The survey was prepared in Microsoft Access 2000. The survey form can be seen in Appendix
B.

It had been proposed initially to include some questions on participants' driver behaviour. This
is because it is not known in what ways and to what extent driver behaviour might influence
an individual's acceptability of an ITS. It was envisaged that this information could then be
used to select participants for the focus groups (from those who were willing to participate).
This would have served to ensure that each sub-group within each focus group contained
individuals with a diverse range of behaviours. This process was deemed to be impractical. It
was felt that, in the time allocated to administer the survey in this study, it would be unlikely
that sufficient numbers of participants could be surveyed from which participants could then
be selected on the basis of their driving behaviour. It was decided, therefore, that questions on
driving behaviour be administered as part of the focus groups, and any findings relevant to the
potential relationship between driver behaviour and ITS acceptability be discussed post-hoc
and be used to suggest further research.

4.2 Survey Administration
Several trained research assistants made calls to potential participants over 11 nights. Calls
were made Monday through Thursday between 5:30pm and 8:30pm to maximise the
likelihood of finding potential participants at home. Each survey took a maximum of five
minutes to complete. Interviewers entered responses directly into a Microsoft Access 2000
database during each interview. More detailed information regarding the sampling area, the
manner in which telephone numbers were generated, the target recruitment sample, and survey
response rates is contained in Appendix C.

••--

4.3

4.3.1

Survey Outcomes

Final Recruitment

Across the period of telephone survey administration, a total of 87 participants expressed
interest in participating in a focus group. Several days before the focus groups were scheduled
to commence, participants were contacted a second time to ascertain whether they were still
interested in participating in a focus group - and if they were, whether they were available to
attend a focus group session. Fifty-eight of the original 87 participants (66.7%) were booked
in for a focus group session. In order to recruit the target number of participants required from
each sub-group, two additional recruitment strategies were employed. First, participants who
had been involved in driving simulator experiments at MUARC in the past and who had
expressed interest in participating in future studies at MUARC were contacted and asked
whether they would be interested in participating in a group discussion on in-car technologies
that are designed to reduce the road toll. Second, participants were recruited by word of
mouth. In both cases, it was necessary to first establish the eligibility of participants who
expressed interest in attending a focus group session.
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In total, 77 participants were recruited and booked in to attend a focus group session. The
target number of participants had been reached for all sub-groups with the exception of male
drivers aged 18 to 24 years. Only seven participants were recruited from that group out of the
10 that were initially required.

All participants who had been booked in to attend a focus group were sent an explanatory
statement and consent form (see Appendix D), to comply with the requirements of the Monash
University Standing Committee on Ethics Involving Humans. They were also sent a
confIrmatory letter listing the date and time of their focus groups and the place where the
focus groups were being held.

4.3.2 Compositionof TelephoneSurveySample

While the primary purpose of the telephone survey was to recruit eligible participants for the
focus groups, additional questions were incorporated into the telephone survey to gather some
information on the composition of the sample in terms of demographic characteristics and
driving experience. Overall, 243 participants completed the telephone survey. The mean age of
the sample was 40.9 years (SD 18.8 years). In terms of gender, approximately half of the
participants were male (51.4%) and half were female (48.6%).

In terms of driving experience, the majority of participants had obtained their full car driver's
licence (86.4%), with 13.6% of the sample holding a probationary licence. On average,
respondents had obtained their car driver's licence at 20.3 years of age (SD 6.0 years) and
participants had, on average, been driving a car for 20.6 years (SD 17.1 years).

Participants in the survey were also asked to indicate their occupation. As can be seen in
Figure 4.1, participants represented a wide range of occupations. Almost half of the telephone
survey respondents (47.7%) were in full time employment. A similar number of participants
were undertaking tertiary study (12.4%), were in part-time employment (10.7%), were
involved in full-time home duties (15.6%) or were retired (9.1%). Of the few respondents who
indicated that their occupation fell into the "other" category, one respondent listed disabled,
one was a full time volunteer, another participant listed holidaying as hislher occupation, and
one other participant did not specify hislher occupation.

Participants in the telephone survey who indicated that they were in full-time or part-time
employment were in turn asked to specify their type of work. As can be seen in Figure 4.2,
approximately one quarter of the sample fell into the Professional category (26.8%). This
category included: teachers, health professionals, architects, lawyers, and so on. A similar
number of participants were in managerial positions (14.0%), were in paraprofessional
positions (12.7%), were trades people (12.7%) and were clerks (12.0%). Sales had the smallest
number of respondents (3.5%), followed by the "other" category. Of the three respondents
who fell into the "other" category, two reported that they were self-employed, while the
remaining respondent did not specify hislher work type. Overall, it is clear from Figure 4.2
that a wide range of work types was represented in this sample of telephone survey
respondents.
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Figure 4.2. Percentage of participants in full-time or part-time
employment as a function of work type.

Participants were also asked to specify the highest level of education that they had so far
achieved. As illustrated in Figure 4.3, approximatelyhalf of the participants had left school at
the end of their second last year of high school or earlier, or had completed high school
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(53.5%). Almost one quarter of participants had gone on to tertiary education and had
completed a Bachelor's degree (23.1%).
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Figure 4.3. Percentage of panicipants as a function of highest level of
education achieved

Finally, participants were asked to specify the postcode of the suburb in which they live.
While the randomly generated numbers were believed to have been taken from residences in
the South-Eastern suburbs of Melbourne, there was no guarantee that this was the case. South
Eastern suburbs were targeted in order to enhance the likelihood of survey respondents
wishing to attend a focus group, since the groups were being held in Clayton - a South-Eastern
suburb of Melbourne. It was found that the majority of survey respondents were indeed living
in the South-Eastern suburbs of Melbourne (73.3%). A smaller number of respondents (21%)
were from the Eastern suburbs. The remainder of the sample was composed of residents in the
Southern suburbs of Melbourne (0.8%), Northern, Western or South-Western suburbs (3.3%),
and of respondents who did not specify the postcode of the suburb in which they live (1.6%).

In summary, while the telephone survey was the main vehicle for recruiting participants into
the focus groups, it also served to provide some useful information regarding the driving
experience and demographic characteristics of the sample. In particular, the data on
occupation, work type, and level of education revealed that participants came from a range of
backgrounds and, as such, that the sample was not biased towards drivers with a particular
occupation, type of work, or level of education. The data on place of residence are also useful
in this respect. Approximately three-quarters of the sample were from South-Eastern
Melbourne which, as stated earlier, was felt to comprise suburbs that cover a broad cross
section with regard to socio-economic status. Nevertheless, the fact that suburbs from Eastern,
Northern, Western and South-Western Melbourne were also sampled serves to enhance the
likelihood that the sample comprised participants representing a wide range of socio-economic
backgrounds.
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5.0 Focus Group Discussion on Driver Acceptability of ITS
Technologies-Method

5.1 Introduction

Eight focus groups were conducted to gather information pertaining to the acceptability of the
ITS technologies selected for discussion in Phase 1 of the project. Focus groups provide an
ideal means for eliciting comments on system acceptability from potential end users. This
method is particularly useful if an advanced prototype of the technology is not readily
available. All that is required is a clear functional description of the technology, void of any
technical jargon, and a brief but informative video segment demonstrating the technology. The
video can be shown at the start of a focus group providing the necessary background to the
technology and serving as the basis of the discussion to follow. Hence, focus groups are an
efficient and effective way to assess the acceptability of an ITS technology. They do not
require one-on-one interaction with the technology, nor prior experience. Moreover,
participants are presented with the opportunity to express their opinions and attitudes and to
compare and contrast their views on the topic with other members of the group.

Through focus groups, the researcher is provided with a wealth of information - information
that is enriched through the social interaction among group members, that is obtained in less
time than would be required with one-on-one testing and that is less costly than one-on-one
testing with advanced prototypes. This is not to suggest that one-on-one testing with advanced
prototypes is not important, but it may be more appropriate late in system development when
the focus of the testing is on that aspect of acceptability concerned specifically with the user
interface of the system, known as usability.

The scope of the current project was more general, encompassing many aspects of
acceptability. Moreover, advanced prototypes of all systems under investigation were not
readily available. Hence, aside from being less costly and timely than other methods, focus
groups were appropriate for addressing the aims of the current study.

This chapter outlines the focus group methodology, including the final composition of the
participant sample, a description of the materials used and an outline of the procedure that was
used in conducting the focus groups. The results of the focus group discussions are presented
and discussed in Chapter 6 of this report.

5.2 Participants
A total of 52 drivers, 29 males and 23 females, participated in the eight focus groups. Each
participant was involved in one focus group only. Participants varied widely in age, from 18 to
83 years (M = 39.5 years, SD = 18.7 years). Table 5.1 illustrates the composition of each focus
group in terms of participant sub-group as a function of the ITS technology under discussion,
and the number of participants and the mean age (in years) of the participants as a function of
sub-group. As illustrated in the table, each focus group generally comprised six to seven
participants, except for focus group 8 which had 9 participants and focus group 2 which had
only 4 participants. For the 18 to 24 year old sub-groups, the mean age across focus groups
was 21.3 years (SD=1.2). For the 25 to 39 year old sub-groups, the mean age across focus
groups was 32.2 years (SD=6.9). The mean age across focus groups for the 40 to 64 year old
sub-groups was 50.7 years (SD=6.6), while the mean age of the 65+ sub-groups was 72.2
years (SD=7.3).
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Table 5.1. Focus group composition

Focus Group

ITSSub-groupsnMeanage*

1

ISAMales aged 18 to 24422.8 (1.9)

Females aged 18 to 24

319.3 (2.3)

2

LDW+FMSMales aged 18 to 24121.0 (-)

Females aged 18 to 24

321.0 (1.0)

3

ALCMales aged 18 to 24422.5 (1.0)

Males aged 25 to 39

332.7 (7.1)

4

ISAMales aged 25 to 39233.0 (8.5)

Females aged 25 to 39

434.3 (3.8)

5

FCWMales 25 to 39230.5 (3.5)

Females 25 to 39

431.5 (3.1)

6

MAY+UCMales 25 to 39331.0 (15.7)

Males 40 to 64

349.3 (0.6)

7

FCWMales 40 to 64354.7 (11.0)

Females 40 to 64

448.0 (8.3)

8

LDWMales 65+473.5 (7.4)

Females 65+

570.8 (7.2)

* Standard deviation in parentheses Note: ISA '"' Intelligent Speed Adaptation; IDW '"' Lane Departure Warning; FMS '"' Fatigue Monitoring System;
ALC '"' Alcohol Interlock & Sniffer System; FCW = Forward Collision Warning; MAY = Emergency Notification(Mayda~ System; 11C - Electronic Licence.

Participants were recruited through a telephone surveyor by word of mouth (refer Chapter 4
for a description of the recruitment method). To ensure that participants did have experience as
a driver, but did not drive alternative transport to a car for a substantial amount of their driving
time, the following inclusionary criteria were applied to screen potential participants:

• currently drive a car;

• hold a current probationary or full car driver's licence; and,

• of the total time spent driving, not more than 20% of this is spent driving a heavy vehicle
or a motorcycle.

In addition, all participants were naive users of the technologies under discussion.
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5.3 Materials

5.3.1 DiscussionGuide

A list of open-ended questions was developed to guide the focus group discussions (see
Appendix E for a copy of the moderator's discussion guide). In developing the discussion
guide, the defInition of acceptability for use in this study was encapsulated in the range of
questions. It will be recalled that, to be acceptable, an ITS must be: effective, useful, usable
and affordable. These factors, among others, will influence a potential user's willingness to
buy the technology. The social implications of the technology, such as issues pertaining to the
preferred mode of deployment, are also important in discussing a system's acceptability.

The key issues covered in the guide were:

• what do drivers like and dislike about the technologies;

• do drivers believe that these technologies will make them safer drivers, and if yes, under
what conditions;

• do drivers feel that these technologies serve a purpose, and if yes, under what conditions;

• what, if any, potential problems or concerns do drivers have about the technologies and
how do drivers think these systems can be better designed to overcome such problems;

• what factors would encourage or discourage drivers from purchasing the technologies;

• how much would drivers be willing to pay for the technologies; and

• how would drivers react if it were compulsory to equip vehicles with these technologies?

5.3.2 Questionnaire

A questionnaire was also developed and administered as part of the focus groups (see
Appendix F). The purpose of the questionnaire was to obtain information regarding the
composition of the focus groups in terms of participants' experience as a driver, their
experiences with and reactions to everyday driving situations, and their exposure to in-vehicle
and other (e.g. mobile phone) technologies. The questionnaire consisted of three sections.

a) The fIrst section comprised questions for gathering information on participants'
demographic characteristics, including age, education level, and occupation.

b) The second part comprised questions for gathering information about participants'
driving experience and history of driving violations (e.g. speeding). This section of the
questionnaire also included the 32 items comprising the Driver Behaviour
Questionnaire (DBQ; Aberg & Rimm6, 1998). The DBQ is a well-researched
instrument designed to assess driver experiences with, and reactions to, a range of
situations encountered in everyday driving. Factor analysis of the DBQ by Aberg &
Rimm6 (1998) revealed a four-factor structure. The four factors were labeled:
violations, mistakes, lapses due to inattention and lapses due to inexperience (Aberg &
Rimm6, 1998). The violations factor refers to deliberate behaviours such as speeding,
tailgating and risky overtaking maneuvers. The mistakes factor concerns misjudgments
while driving and includes behaviours such as misjudging distance and speed, and
misreading road signs. The inattention factor refers to behaviours such as failing to
notice road signs and traffic signals. Finally, the inexperience factor refers to
behaviours such as shifting into the wrong gear and forgetting to remove the parking
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brake. For each of the 32 items, respondents were required to indicate on a six-point
scale (0 = never, 1 = very seldom, 2 = rather seldom, 3 = sometimes, 4 = often, 5 =
very often) how often they engage in the behaviour.

c) The fmal section of the questionnaire comprised questions for gathering information
regarding participants' exposure to various technologies, including in-vehicle
technologies such as airbags, cruise control and manual speed alert, and other
technologies that are commonly used, such as mobile phones and the internet.

5.3.3 ITS videosegments

Brief video clips (one to two minutes each) demonstrating each of the ITS technologies were
also developed and shown to participants prior to the focus group discus~ions. These were
implemented as Microsoft PowerPoint presentations. The purpose of these video clips was to
provide participants with some information regarding the functional operation of the
technologies and of the warnings that the systems issue. Showing video footage of the systems
at the focus groups was considered to be the most appropriate option, since this method
ensures consistency of the type, quantity and quality of information presented across focus
groups. The video clips demonstrated to participants the functional properties of the various
systems under examination. Some of these involved video footage of functioning systems in
real vehicles (Intelligent Speed Adaptation, mayday system, Alcohol Interlock) and the
remainder showed footage of simulated systems in imaginary vehicles (Forward Collision
Warning, Lane Departure Warning, Electronic Licence). In both cases, for each technology a
script was developed that specified the manner in which a vehicle would have to be driven in
order to stimulate the onset of visual and/or auditory warnings and the warnings were either
stimulated in real vehicles themselves and filmed in real time or superimposed on video
footage (in the case of the simulated systems) taken beforehand in a vehicle not equipped with
ITS. For example, the script for the Lane Departure Warning system specified that footage be
taken from inside a moving vehicle and that the car veer to the left off the road and then veer
back onto the road. The script also specified that, at the moment the car started drifting off the
road, a simulated display be superimposed on the video clip. The video footage was then shot
inside a real moving vehicle according to the script and after that an animated video and audio
display was superimposed on the video clip. The exact ergonomic design of the displays and
user interfaces developed for these video clips was not important. More important, was that
the interfaces be simple enough for participants to appreciate the functional operation of the
system.

Forward Collision Warning

The video footage for the Forward Collision Warning (FCW) system shows a vehicle rapidly
approaching a braking vehicle in front. A display, superimposed on the video footage, depicts
an icon flashing once the vehicle is in danger of colliding with the car in front. An auditory
warning can also be heard at this time. An image taken from the FCW video depicting a
vehicle approaching the braking vehicle is provided in Figure 5.1.

Lane Departure Warning

The video footage for the Lane Departure Warning system depicts a car driving along a
straight road. After 5 seconds of driving, the car veers off the road to the left. At this time,
superimposed on the video footage, is a visual warning depicting the left line marking of the
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lane flashing. This is accompanied by an audio warning of the sound made when a vehicle
drives over a rumble strip. After 3 seconds, the car veers back onto the road and the warnings
cease. Figure 5.2 shows an image taken from the Lane Departure Warning system video of a
car veering off the road and of the visual warning that is issued.

Emergency Notification (Mayday) System

The video footage for the Mayday system consists of the camera zooming in on the Mayday
interface. The driver then presses the SOS button and after a short period of time a person
from the emergency services responds with the following message: "This is the National
Emergency Response Centre. We are transferring you through to the police and we are
receiving location information for this vehicle". Figure 5.3 depicts a scene from this video
segment of the driver pressing the SOS button.

Figure 5.1. Forward Collision Warning video segment.
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Figure 5.2. Lane Departure Warning video segment.

Figure 5.3. Mayday system video segment.

Electronic Licence

Video footage for the Electronic Licensing system depicts the driver getting into a car and
inserting her licence into a card reader. This scene is shown in Figure 5.4. A voice is then
heard informing the driver that she is not authorised to drive the vehicle.
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Intelligent Speed Adaptation

The video footage for the Intelligent Speed Adaptation (ISA) system demonstrates the
"alerting" variant of the system, which in this case, issues visual and audio warnings to the
driver when he/she is exceeding the speed limit by a certain amount. Specifically, the video
footage for this system first focuses on a speed limit sign situated on the side of the road and
then focuses on the speedometer, which shows the vehicle travelling at 55 kilometres per hour
and rising. At the point when the speedometer reaches 63 km/h, the camera zooms in on the
ITS display and shows footage of the ISA visual warning (sign of the posted speed limit).
After a few seconds, the icon starts to flash and an audio warning sounds until the driver
reduces the speed to below the warning threshold. The ISA visual warning, as it appeared in
the video footage, is shown in Figure 5.5.

Figure 5.4. Electronic Driver's Licence video segment.
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Figure 5.5. Intelligent Speed Adaptation video segment.

Alcohol Interlock

The Alcohol Interlock video footage shows the driver getting into a car and attempting to start
it. When the car fails to start, the driver blows into the breathalyser unit and once a blood
alcohol concentration reading of 0% is shown, the driver is able to successfully start the car.
Figure 5.6 shows an image taken from the Alcohol Interlock video footage of the driver
blowing into the breathalyser unit.

Figure 5.6. Alcohol Interlock video segment .
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Fatigue Monitoring System

The video footage for the Fatigue Monitoring system depicts a car driving along a country
road. The car begins veering from side to side giving the impression that it is a little out of
control. The camera zooms in on the driver, who is yawning, has her hand up to her mouth and
is beginning to close her eyes. At this point, the Fatigue Monitoring display superimposed on
the video flashes the words "FATIGUE WARNING" and at the same time a voice message
says "FATIGUE WARNING". This message is repeated several times. Figure 5.7 displays a
segment taken from the Fatigue Monitoring system video. It depicts a car being driven along a
country road and the superimposed image of the fatigue warning icon being issued to the
driver.

Figure 5.7. Fatigue Monitoring video segment.

5.3.4 Datacollection

Finally, in order to facilitate complete and accurate data collection and transcription, a Sony
digital video camera was used to record each of the focus groups.

5.4 Procedure

All focus groups were held at MUARC, which is on the Clayton Campus of Monash
University. Participants were contacted on the morning of their focus group to remind them of
their engagement and to confIrm that they had received the information about the focus groups
sent to them at the time of recruitment. The duration of each focus group was approximately
two hours and proceeded in the following manner.
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• Introduction: The focus group facilitator introduced him or her self and informed
participants of the aims of the project and the focus groups discussions in general.

• Ethical requirements: Prior to attending the focus groups, participants had read the
explanatory statement sent to them through the mail and signed the consent form, which
they returned to the facilitator upon arrival at the focus group (see Appendix D for a copy
of the explanatory statement and consent form). Participants were reminded of the ethical
issues raised in the explanatory statement, such as the purpose of the consent form and the
need to maintain confidentiality by not discussing the views of individual participants
outside of the focus group. All participants wore nametags with their first name and
participant code. Participants were informed that the purpose of the codes was to ensure
that none of the participants could be identified by name in the report and that, as such,
they should not hesitate in expressing their honest opinions during the discussion. The
need to videotape the sessions for data collection purposes was also explained and
participants were informed that all tapes would be destroyed at the end of the project.

• Project description: Participants were then given a brief verbal description of the project,
reiterating the aims of the project and of the focus groups.

• Questionnaire: Participants were asked to complete the questionnaire.

• Functional descriptions and video footage: A functional description outlining the purpose
and operation of the technology (or technologies) to be discussed in the session was read
out to participants (see Appendix G for the functional descriptions). This was followed by
the relevant short video segment demonstrating the functions of the technology and the
warnings issued. This footage was played several times if necessary in order for the
participants to fully understand the function of the technology.

• Guided discussion: The discussion generally followed the format set out in the
moderator's discussion guide, however, there was some variation across focus groups with
regard to the order in which the issues were discussed and the formation of additional
questions. With this method, the facilitator could guide the format discussion while
making little contribution to its content.

• Final matters: The facilitator thanked participants for their attendance and paid
participants $30 each to compensate them for their time and travel expenses.

A transcription of each focus group was prepared from the videotapes. The aim of this process
was to preserve the content of any comments made, rather than provide a verbatim
transcription of each focus group.
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6.0 FOCUS GROUP DISCUSSION ON DRIVER
ACCEPTABILITY OF ITS TECHNOLOGIES - RESULTS
AND DISCUSSION

6.1 Introduction

In Chapter 5, the fmal focus group composition and the materials and procedures adopted in
conducting the focus groups were discussed. The present chapter documents the fmdings of
the eight focus groups. The fIrst part of this chapter reports the outcomes of the questionnaire
administered to participants at the commencement of each focus group.

6.2 Results of the Focus GroupQuestionnaire
The purpose of the questionnaire was to obtain information regarding the composition of the
focus groups in terms of occupation, level of education, participants' experience as a driver,
their experiences with and reactions to everyday driving situations, and their exposure to in
vehicle ITS and other (e.g. mobile phone) technologies.

6.2.1 OccupationandLevelofEducation

Participants were asked two questions regarding their occupation and a single question
regarding the highest level of education that they had achieved. These same questions were
used in the telephone recruitment survey to gain an insight into the socio-economic spread of
participants in the survey sample. As illustrated in Figure 6.1, the majority of focus group
participants were in full time employment (36.5%). A smaller number of participants were
students in tertiary education (19.2%), were retired (19.2%), or were in part-time employment
(13.5%). The full-time home duties and unemployment categories had the least number of
participants (5.8% each). Critically, the distribution of focus group participants across
occupation categories was similar to that of the telephone survey participants. Hence, the
recruitment technique did not result in any bias in terms of occupation.
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Tertiary FITerrpIoyrrentFITerrpioyrret1t Retired FIT.horreclutiesLklerrployecl
student

Occupation

Figure 6.1. Percentage of focus group participants as a function of
occupation

Participants who were in full-time or part-time employment were asked to specify their type of
work. Responses were then categorised according to the categories used in the telephone
recruitment survey. As can be seen in Figure 6.2, the majority of participants were in a
professional position, such as a health professional or a teacher (34.6%). A smaller, but
similar, number of participants was in a managerial position (15.5%), in a paraprofessional
position (15.5%), or worked as a tradesperson (11.5%). The remainder of the sample was
divided between clerks (3.8%), labourers (3.8%), sales personnel (7.7%), and plant/machine
operators (3.8%). A small proportion of participants did not specify their work type (3.8%).
Critically, as was the case with occupation, the distribution of participants in terms of work
type was similar to that revealed in the telephone survey.

Participants in the focus groups were also asked to indicate the highest level of education that
they had completed to date. As shown in Figure 6.3, a similar number of participants indicated
that they had completed Year 11 or less (19.2%), Year 12 (19.2%), a Bachelor's degree
(17.3%) and an Honours degree or Graduate Diploma (23.2%). The distribution of focus group
participants in terms of level of education was similar to that for the telephone survey, with the
exception that there was a larger proportion of participants in the focus groups with post
graduate qualifications (Honours/Graduate Diploma or Masters &Jor PhD) than in the
telephone survey sample, and a slightly smaller proportion of participants who had left high
school by the end of Year 11 or who had completed high school (38.4%). This suggests that
while participants from a wide range of educational experiences are likely to respond to a
telephone survey the same does not apply when it comes to participation in focus groups
where there appears to be a greater representation of people who have undertaken post
graduate study.
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Figure 6.2. Percentage of focus group participants in full-time or part
time employment as a function of work type

Year 11 or
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Figure 6.3. Percentage of focus group participants as a function of level
of education
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6.2.2 ExposuretoIn-vehicleandOtherTechnologies

Several questions were incorporated into the questionnaire to gain an insight into focus group
participants' exposure to various in-vehicle technologies and to several readily available
technologies, such as telephone banking. People who are more likely to purchase and use
currently available technologies might be more positive towards in-vehicle ITS technologies in
general. It was important, therefore, to determine whether there were any differences between
focus groups in terms of degree and type of technology exposure since this could potentially
impact on the fmdings of the discussions.

First, participants were asked whether they currently owned a car. As can be seen in Table
6.1, all participants owned their own car, with the exception of participants in focus groups 4
(male drivers aged 25 to 39 and 40 to 64) and 8 (male and female drivers aged 18 to 24). The
decision of whether or not to own a car might be due to choice and in the case of the'18 to 24
year olds in particular, might indicate that these participants were not yet in a fmancial
position to be able to purchase a car .

Table 6.1 Percentage of focus group participants as a function of car ownership and focus group

Focus Group

Car ownership

12 345678

Yes (%)

10010010083.310010010071.4

No (%)

00 016.700028.6

~. 1 = Males and females aged 40 to 64 (Forward Collision Waming); 2 == Males and females aged 65+ (Lane
Departure Waming); 3 •.•Males and females aged 25 to 39 (Forward Collision Waming); 4 •••Males aged 25 to 39 and
40 to 64 (Emergency Notification (Mayda~ System & Electronic Driver's licence; 5 == Males and females aged 25 to
39 (Intelligent Speed Adaptation); 6 == Males aged 18 to 24 and 25 to 39 (Alcohol Sniffer & Interlock Systems); 7 ==

Males and females aged 18 to 24 (Lane Depanure Warning & Fatigue Monitoring System); 8 == Males and females
aged 18 to 24 (Intelligent Speed Adaptation)

Participants were asked to specify the factors that influenced their choice of car. As shown in
Table 6.2 several factors were found to influence this decision, including price, reliability,
perceived and proven safety and look and feel- factors which may also influence a person's
willingness to purchase and install an ITS. Responses were mixed across groups.
Nevertheless, it seems that price was the most important factor. This was followed by fuel
economy, look and feel, and internal space. Maintenance issues, such as servicing costs, was
the least influential factor across groups.
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Table 6.2. Percentage of focus group participants as a function of car purchase decision and
focus group

Focus Group
Purchase decision

12345678

Price

42.933.333.316.733.357.1014.3

Reliability

57.122.20033.342.9014.3

Power

14.322.200028.6028.6

Fuel economy

011.116.716.716.70014.3

Look & feel

14.311.150.0033.30028.6

Safety

42.9033.3016.7025.00

Maintenance

14.3000014.300

Internal space

42.922.233.3016.714.300

Owned by family
member

00000025.042.9

Company car

011.1050.00000

Other

14.344.433.316.750.028.650.014.3

Note. 1 = Males and females aged 40 to 64 (Forward Collision Warning); 2 = Males and females aged 65+ (Lane
DepartUre Warning); 3 = Males and females aged 25 to 39 (Forward Collision Warning); 4 = Males aged 25 to 39. and40 to 64 (Emergency Notification (Mayda~ System & Electronic Driver's Licence; 5 ,.. Males and females aged 25 to39 (Intelligent Speed Adaptation); 6 = Males aged 18 to 24 and 25 to 39 (Alcohol Sniffer & Interlock Systems); 7 =Males and females aged 18 to 24 (Lane Depanure Warning & Fatigue Monitoring System); 8 = Males and femalesaged 18 to 24 (Intelligent Speed Adaptation)

In turn, participants were asked to indicate the sorts of accessories that they have in their car.
As can be seen in Table 6.3, the most common accessory across all focus groups, with the
exception of group 8, was air conditioning. The most common car accessory for participants in
group 8 was a CD player. Across groups, the second most common car accessories were a
driver's side air bag, CD player, and ABS brakes. The least common accessory across groups
was a hands-free mobile phone kit.
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Table 6.3. Percentage of focus group participants as a function of car accessory and focus group

Focus Group
Accessories

12345678

Air conditioning

85.777.866.766.783.371.475.00

ABS

28.633.333.316.733.3025.014.3

Driver air bag

28.622216.733.333.3050.028.6

Passenger air bag

28.611.116.716.716.7025.00

Car alarm

14.822216.716.733.3050.00

CD

28.622233.316.716.742.925.085.7

Hands free

0033.316.716.7000

Note. 1 == Males and females aged 40 to 64 (Forward CoImion Warning); 2 == Males and females aged 65+ (Lane
Departure Warning); 3 •• Males and females aged 25 to 39 (Forward CoImion Warning); 4 == Males aged 25 to 39 and40 to 64 (Emergency Notification (Mayda:0 System & Electronic Driver's Licence; 5 == Males and females aged 25 to39 (Intelligent Speed Adaptation); 6 == Males aged 18 to 24 and 25 to 39 (Alcohol Sniffer & Interlock Systems); 7 ==Males and females aged 18 to 24 (Lane Departure Warning & Fatigue Monitoring System); 8 == Males and femalesaged 18 to 24 (Intelligent Speed Adaptation)

Participants were also asked whether they had ever driven a car equipped with any of the
following ITS technologies: in-vehicle Route Navigation, Cruise Control, Adaptive Cruise
Control, reverse parking aid, or a manual speed alert. As can be seen in Table 6.4, participants
in every group had experienced Cruise Control. The manual speed alert device was the second
most common technology that had been experienced by participants, with participants in all
groups except for focus group 1 having experienced this technology. Adaptive Cruise Control
and In-vehicle Route Navigation were the least commonly used systems, with only one
participant having used either technology across all focus groups.

Finally, participants were asked which of several technology-based facilities they accessed at
least once a week. From Table 6.5 it can be seen that participants in all groups accessed the
following technologies at least once a week: cable television, personal computer at home,
mobile phone, email or internet at home, automatic teller machine, and phone banking.
Participants in all groups except for group 8 also accessed intemet banking at least once a
week. Few participants had a hand-held computer or an electronic diary. This is not surprising
given that, of all technologies listed in this question, these two were the most costly to
purchase and maintain. Across groups, only two participants had a hand held computer - one
participant in each of groups 3 and 7. Similarly, only two participants reported using an
electronic diary - one participant in each of groups 2 and 3.
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Table 6.4. Percentage of focus group participants as a function of ITS technology and focus
group

ITS technologies 1

Navigation 0

Guise control 28.6

Aa::, 0
Reverse parlring 0

Speed alen 0

2

o

44.4

o

o

22.2

Focus Group

3 4 5

o 0 0

66.7 66.7 66.7

o 0 0

o 16.7 0

50.0 33.3 33.3

6

o

100.0

14.3

o

57.1

7

25.0

25.0

o

25.0

25.0

8

o

85.7

o

14.3

57.1

Note. 1 = Males and females aged 40 to 64 (Forward Collision Warning); 2 = Males and females aged 65+ (Lane
Departure Warning); 3 = Males and females aged 25 to 39 (Forward Collision Warning); 4 = Males aged 25 to 39 and
40 to 64 (Emergency Notification (MaydaJ1System & Electronic Driver's Licence; 5 = Males and females aged 25 to
39 (Intelligent Speed Adaptation); 6 = Males aged 18 to 24 and 25 to 39 (Alcohol Sniffer & Interlock Systems); 7 =
Males and females aged 18 to 24 (Lane Departure Warning & Fatigue Monitoring System); 8 = Males and females
aged 18 to 24 (Intelligent Speed Adaptation)

Table 6.5. Percentage of focus group panicipants as a function of technology"based facility and
focus group

Focus Group
Facilities

12 345678

Cable TV

42.933.316.750.033.328.650.0100.0

PC at home

57.166.716.766.766.7100.0100.085.7

Mobile phone

57.133.383.350.083.385.7100.014.3

EmailIinternet at home
57.155.616.766.750.0100.0100.071.4

A1M

85.7100.066.783.383.385.775.042.9

Phone banking

28.611.166.750.033.342.925.014.3

Internet banking

42.922.233.333.333.328.650.00

Hand held computer

0016.700025.00

Electronic diary

011.116.700000

Note. 1 = Males and females aged 40 to 64 (Forward Collision Warning); 2 = Males and females aged 65 + (Lane
Departure Warning); 3 = Males and females aged 25 to 39 (Forward Collision Warning); 4 = Males aged 25 to 39 and40 to 64 (Emergency Notification (MaydaJ1 System & Electronic Driver's Licence; 5 = Males and females aged 25 to39 (Intelligent Speed Adaptation); 6 = Males aged 18 to 24 and 25 to 39 (Alcohol Sniffer & Interlock Systems); 7 =Males and females aged 18 to 24 (Lane Departure Warning & Fatigue Monitoring System); 8 = Males and femalesaged 18 to 24 (Intelligent Speed Adaptation)
Taken together, these results indicate that participants' level of exposure to, and use oftechnologies, was similar across the focus groups.
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6.2.3 DrivingExperienceandExposure

Participants were also asked several questions pertaining to their driving experience and
driving exposure. Information regarding participants' driving experience is summarised in
Table 6.6. Here, driving experience is measured in terms of licence type, average age of
participants when they were fIrst licensed to drive and the number of years spent driving.

Table 6.6. Number of focus group participants who hold a full or probationary car driver's
licence, average age when car driver's licence was first obtained and average number of yearsspent driving, as a function of focus group

Focus GroupDriving experience measure

12345678

L icerKe type Probationary

00000013

Full

79666734

A~ dJtairBilicerKe 6wrsJ Mean

2024.418.819.318.317.417.818.4

SD

2.5102.562.940.520.980.51.13

~experim:e()WrSJ Mean

30.847.612.320.815.59.43.32.9

SD

8.68.74.49.44.56.61.02.3

~ (a) 1= Males and females aged 40 to 64 (Forward Collision Waming); 2 = Males and females aged 65+ (Lane
Depamu-e Waming); 3 •• Males and females aged 25 to 39 (Forward Collision Waming); 4 = Males aged 25 to 39 and
40 to 64 (Emergency Notification (Mayda~ System & Electronic Driver's Licence; 5 = Males and females aged 25 to
39 (InteIIigent Speed Adaptation); 6 = Males aged 18 to 24 and 25 to 39 (Alcohol Sniffer & Interlock Systems); 7 =
Males and females aged 18 to 24 (Lane Departure Warning & Fatigue Monitoring System); 8 = Males and females
aged 18 to 24 (Intelligent Speed Adaptation)

(b) The mean age at which a licence was obtained in focus groups 6 and 7 is lower than that at which a licence can be
obtained in ViCtOria. Although not known, it is assumed that some of these people either obtained their licence in a
state or territory other than Victoria or provided the age at which they obtained their learner's permit.

From Table 6.6 it can be seen that most participants had obtained their full car driver's licence.
The four participants who were still on their probationary licence were in focus groups
comprised of 18 to 24 year olds. The average age of the participants when they obtained their
driver's licence was similar across the groups, although, the age at which drivers in focus
group 2 (comprised of 65+ year olds), obtained their driver's licence was slightly older than
the other groups on average. Not surprisingly, average years spent driving varied as a function
of age across focus groups. Participants in focus group 2 (comprised of drivers aged 65+), had
been driving for the greatest number of years, while participants in focus groups 7 and 8
(comprising 18 to 24 year old drivers only) had been driving for the least number of years.

In order to gain an insight into participants' travel exposure as a driver, focus group
participants were asked to specify the number of hours, on average, that they spend driving a
car each week for work purposes and for private purposes. The reason for distinguishing
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between driving for work and private purposes was because some people may only drive
because of the type of work that they do. As can be seen in Table 6.7, across focus groups,
participants drove a similar number of hours on average per week for private pwposes 
although, participants in group 3, comprised of males and females aged 25 to 39 years, spent
the least amount of time driving for private purposes, while participants in group 4 (comprised
of males aged 25 to 64) spent the most time driving for private purposes. With regard to the
number of hours per week spent driving for work, participants in group 5 (comprised of males
and females aged 25 to 39) spent the most time driving for work per week out of all focus
groups. Participants in group 2 (comprising males and females 65 years and over) spent the
least amount of time driving for work. This is not surprising since most participants in this
group were retired. Most groups, with the exception of group 5, spent more hours on average
driving for private pwposes than for work purposes. Taken together, these data suggest that in
none of the focus groups were participants averse to driving whether it be for work or for
private purposes.

Table 6.7. Number of hours spent as a driver per week on average for work and for private
purposes Focus GroupDriving exposure

12345678

A 7£raf!! bans as a dri7£r far
7JJJYk Mean

3.20.24.89.025.34.60.52.4

SD

4.60.74.511.037.45.91.02.0

A 7£raf!! bans as a chit.er far priulte pttrfXY5Mean

7.99.06.812.38.19.37.88.4

SD

4.66.54.69.63.02.44.45.1

Note. 1 == Males and females aged 40 to 64 (Forward Collision Warning); 2 == Males and females aged 65+ (Lane
Departure Warning); 3 == Males and females aged 25 to 39 (Forward Collision Warning); 4 == Males aged 25 to 39 and
40 to 64 (Emergency Notification (MaydaJ?System & Electronic Driver's Licence; 5 == Males and females aged 25 to
39 (Intelligent Speed Adaptation); 6 •• Ma1esaged 18 to 24 and 25 to 39 (Alcohol Sniffer & Interlock Systems); 7 ""
Males and females aged 18 to 24 (Lane Departure Warning & Fatigue Monitoring System); 8 == Males and females
aged 18 to 24 (Intelligent Speed Adaptation)

75 Report by Monash University Accident Research Centre



6.2.4 Driving Infringement and CrashRecord

It is not known to what extent a history of traffic violations and/or crash history impacts on an
individual's acceptability of a given technology. For this reason, it was important to collect
information on participants' history of traffic infringements and crashes, to determine whether
the frequency and type of traffic infringements and crashes varied substantially across the
focus groups.

Across the eight focus groups, 10 participants indicated that they had been booked for
speeding within the past 12 months. Of these participants, four were male and six were female.
Of the males, two were aged between 18 and 24 years and two were aged between 25 and 39
years. Both 18 to 24 year old males were in the group discussing the Alcohol Interlock and
Sniffer systems. One of the 25 to 39 year old males was in a group discussing Intelligent
Speed Adaptation and the other 25 to 39 year old male who had been booked for speeding
participated in the discussion on Forward Collision Warning. Among the females, four were
aged between 25 and 39 years, one was aged between 40 and 64 years, and one was aged 65
years or above. Critically, not all four females who had been booked for speeding were in the
same group - two participated in the discussion on Intelligent Speed Adaptation and the
remaining two participated in the Forward Collision Warning discussion. Of the 10
participants who indicated that they had been booked for speeding, the majority responded that
they had only been booked once in the past 12 months, while two of the females aged 25 to 39
indicated that they had been booked on two occasions in the past 12 months.

Across all eight focus groups, no participants indicated that they had been fined for running a
red light in the last 12 months and no participants reported that they had been fined for having
a BAC above 0.05 while driving .

A total of five participants from across all eight focus groups indicated that they had been
involved in a car crash within the last 12 months. Of these participants, four were male and
one was female. The female was aged between 40 and 64 years, while two of the males were
aged between 25 and 39 years, one male was aged between 18 and 24 years, and one male was
aged 65+. Each participant was involved in only one crash in the last 12 months and this was
as the driver, not as a passenger. Four of the five crashes were rear-end crashes, while the fifth
crash was characterised by the driver reversing into a tree. The driver in this case was the 18 to
24 year old male .

In summary, there was little evidence to suggest that the type and occurrence of traffic
infringements and crashes varied substantially across the groups.

6.2.5 Driver Behaviour

Focus group participants were also administered the 32-item Driver Behaviour Questionnaire
(DBQ; Aberg & Rimmo, 1998). The purpose of administering the DBQ was to enable the
project team to assess whether participants' driving styles were similar across groups. This is
important since different driving styles might influence perceptions of acceptability.

As mentioned in the previous chapter, according to Aberg & Rimmo (1998), four factors are
said to underlie unsafe driver behaviour: violations, mistakes, lapses due to inattention and
lapses due to inexperience. Provided the reliability of scores on items comprising each of these
factors is high, then it is permissible to use the same factor structure for further analysis. In the
current study, the internal consistency of items comprising each factor was high (violations a
= 0.87; mistakes a = 0.86; inattention lapses a = 0.81; inexperience lapses a = 0.75).
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Mean scores were calculated for each of the four factors as a function of focus group. These
data are shown in Table 6.8. A multivariate analysis of variance (MANOV A) was conducted
to determine whether there were any differences between focus groups on any of the four
measures of driver behaviour. MANOV A revealed that the extent to which a particular driver
behaviour is undertaken differed significantly between focus groups (F (281, 149) = 2.54,
p<O.OOI). However, separate ANOV As undertaken for each of the four driver behaviour
measures revealed significant differences between focus groups for violations (F (7,44) = 4.79,
p<O.OOI),mistakes (F (7,44) = 4.75, p<O.OOI)and lapses due to inexperience (F (7,44) = 3.65,
p<O.OI), but not for lapses due to inattention (F (7,44) = 1.82, p>O.05). Post-hoc analysis using
Tukey's test revealed the sources of the differences between groups for each of the violations,
mistakes, and lapses due to inexperience factors.

As can be seen in Table 6.8, participants in group 8 (comprising males and females aged 18 to
24 years) committed violations more often than participants in any other group. This was
significantly greater than the extent to which violations were reported to be committed by
participants in focus groups 1 (males and females aged 40 to 64 years), 2 (males and females
aged 65 and over), 5 (males and females aged 25 to 39 years) and 7 (males and females aged
18 to 24 years). A similar pattern of outcomes can be seen for mistakes and lapses due to
inexperience. The frequency for which mistakes were made was significantly greater for
participants in focus group 8 (males and females aged 18 to 24 years) than in all other focus
groups with the exception of focus group 3, which was comprised of males and females aged
25 to 39 years. The frequency for which lapses due to inexperience were made was
significantly greater for participants in focus group 8 than for participants in focus groups 2
(males and females aged 65+), 5 (males and females aged 25 to 39 years) and 7 (males and
females aged 18 to 24 years).

In summary, these results revealed that focus group participants were not equivalent in terms
of the extent to which violations, mistakes and lapses due to inexperience were reported to be
made. However, this outcome is not entirely unexpected given that there was also variation
across the groups in terms of age and gender composition. Aberg and Rimmo (1998) have
reported that driving styles are largely gender and age dependent. For example, the frequency
of violations and mistakes has been shown to decrease with age and to be greater for males
than for females. For the most part, where differences in driving style between the groups
occurred, they were in the predicted direction. For example, for the "violations" factor, group
2 (comprising the 65+ age group) reported committing fewer violations than group 8
(comprising the 18 to 24 year old group) where the technology under consideration was ISA.
Similarly, for the same factor, group 8 reported committing more violations that group 7,
which is not surprising given that there were proportionately more females than males in
group 7 than in group 8.
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Table 6.8 Mean factor scores as a function of driver behaviour measure (from the Driver
Behaviour Questionnaire - Aberg & Rimmo, 1998)and focus group

Focus Group

Driver behaviour measure 1 2 3 4 5 6 7 8

Violations 1.3a LOb 2.0 1.6 IS 1.7 Lld 2.8abcd

Mistakes OS O.sb 0.9 OS OAd 0.6e 0.6f l.sabcdef

Lapses due to inattention 1.3 1.1 1.0 1.1 0.9 0.8 1.2 1.7

Lapses due to inexperience 0.8 0.6a lA 0.8 O.sb OS 1.1 1.4abc

~. (a) 1 = Males and females aged 40 to 64 (Forward Collision Warning); 2 -= Males and females aged 65+ (Lane
Departure Warning); 3 = Males and females aged 25 to 39 (Forward Collision Warning); 4 = Males aged 25 to 39 and
40 to 64 (Emergency Notification (Mayda~ System & Electronic Driver's Licence; 5 = Males and females aged 25 to
39 (Intelligent Speed Adaptation); 6 = Males aged 18 to 24 and 25 to 39 (Alcohol Sniffer & Interlock Systems); 7 =
Males and females aged 18 to 24 (Lane Departure Warning & Fatigue Monitoring System); 8 .••Males and females
aged 18 to 24 (Intelligent Speed Adaptation)
(b) Identical superscripts in a given row indicate that these means differ significantly

6.3 Resultsof the Focus Group Discussions
As defined in the current study, to be acceptable a system must be: effective, useful, easy to
use (usable) and affordable. These factors, among others, will influence a potential user's
willingness to buy the technology. Issues pertaining to social acceptability are also important
and will impact on user acceptance of an ITS in some way.

For each technology, themes arising from the discussion on that technology are addressed
under the following headings: Effectiveness, Usefulness, Usability, Willingness to Buy and
Social Acceptability. Often the purpose of acceptability evaluations in the design process is to
identify barriers to successful deployment and rectify the problems before the system actually
becomes available on the market. To this end, for each system suggested design changes to
enhance system acceptability, as gleaned from the discussion, are also discussed.

The materials and procedures employed in conducting the focus groups, including functional
descriptions of the ITS technologies and the list of questions presented to participants, are
contained in Chapter 5 of this report.

6.3.1 Forward CoUisionWarning

Forward Collision Warning is designed to minimise the number and severity of rear-end. Two
focus groups were conducted in which Forward Collision Warning was the technology under
discussion. In one group, participants were males and females aged between 40 and 64 years.
In the other group, participants were males and females aged between 25 and 39 years.

Effectiveness

Participants raised many concerns about how well the system works. The technical capabilities
and limitations of the system were a key point for discussion. For example:

Ifbrakes haven't been serviced is that going to affect the operation of the system?
- what about different weather conditions?
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Does the system take account of cars with different braking profiles? - one car
may need less distance to stop than another car - also people have different
reaction times to respond to warnings - does the system allow for that? An older
person may need a longer distance to stop than a younger person who can react
quicker.

Of particular concern in both groups was how the system would cope with different road
conditions and different weather conditions in particular. That is, when the road is slippery,
does the system automatically know to warn drivers that a crash is imminent at a greater
following distance than when the road is dry because it takes longer to stop? For example:

Is this system going to be able to pick up differences in road conditions? You can
be warned, but if you brake and its gravel you've got no chance anyway versus
bitumen sealed road where you perhaps would have the time to stop. Same with
whether it is icy or wet - you wouldn't be able to distinguish between' weather
conditions each of which require different stopping distances ... May not give you
enough time in some circumstances.

Even if it (the system) can tell that it is raining because the windscreen wipers are
on, it can't tell me if it has been raining and therefore, the road is slippery.

Hence, according to participants, for the Forward Collision Warning System to be effective
reliability is critical. The system would need to demonstrate high utility in a range of road
conditions. Nevertheless, there was the overriding feeling expressed by some that the driver is
ultimately responsible and must trust hislher own judgement. Hence, a system that is not 100%
reliable (but functional) could be tolerated in some circumstances.

Don't think that anything is 100% reliable. It might help in some of the situations
that you might be in - that would be good - but you have to rely on yourself as a
driver.

Another participant felt that the system would never be smart enough to cope with differences
in road conditions and, as such, the reliability of the system will always be put into question.
This is an important limitation of the system and a potential purchase barrier for those users
who look to buy systems that have a very high level of reliability.

Wouldn't be able to put up with a system unless it was 100% reliable or close to it
- would have to work in all sorts of road conditions.

Indeed, one participant commented that if the system could be smart enough to be able to
adjust for different weather conditions then it would be more appealing.

The impact of false alarms on the overall effectiveness of the system was also of concern for
some participants. There was concern that false alarms could give rise to a dangerous situation
with adverse effects on safety. For example:

Through the tunnel it could be quite dangerous. You could hear the beep slam on
your brakes and cars run up the back of you. How would you know if it is a false
or a real warning because you can't see that well as you go into the tunnel?

Furthermore, with repeated false alarms, there is the potential that drivers lose faith in the
system so that when a real warning is issued, drivers are less likely to respond appropriately to
the warning. For example:
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More often it warns you about things that are not really a danger, then you
become desensitised

The potential for over-reliance on the system was a concern expressed by a number of
participants. This would have negative safety implications if the system failed to issue a
warning when it otherwise should have, because of poor reliability or system malfunction. For
example:

The more we rely on gadgets the less alert we are - more alert in a manual car
than (in an) automatic because you have to change gears

Thinking of young drivers who might be brought in with the technology - they
might become more reliant - they might not brake until the thing comes on - then
they might brake suddenly.

In terms of the technology you look at ABS, airbags, etc - has that really made us
drive any safer or has it had the opposite effects because we've got those
protective mechanisms in place - we will take more risks, therefore, expose
ourselves more to danger - this will have the same effect where you know you can
drive a bit faster because you get this warning.

If it doesn't detect pedestrians coming from the side of the road this is a problem,
because if we get too used to waiting for the warning we might become
complacent and stop looking out for hazards - you would need to be aware of
what it can and can't distinguish - cars and pedestrians or cars only?

This fmal comment also demonstrates concern over whether the system is smart enough to
detect pedestrians. According to the participant who made this comment, the perceived
effectiveness of the system would be compromised if pedestrians could not be detected.

Despite these concerns, many felt that in principle the system would make them safer drivers.
One person commented that, to reach its full potential as a safety enhancing device, the
Forward Collision Warning system would need to be in every car on the road. Another
participant drew on his experience with a manual speed alert device

I would say that it would make me drive differently - My friend has a manual
speed alert device - sets it to the speed limit - as soon as he hears the beep he
knows to back off-it has changed his driving.

A second participant made the point that while the system would make her husband tailgate
less, it would not change her driving because she does not tail gate.

Just thinking about the way I drive compared to the way my husband drives, I'm
not a tailgater, but my husband is - he is shocking. People will be slowing down
and he will speed up to get past them. With the speed alert, it often reminds him
that he is going too fast - wakes him up a little bit and I think that this system will
have the same effect on him. It will let him know that he is just getting that little
too close to the car in front. For me, I probably wouldn't need it, but for my
husband, I would find it usefUlfor him.

This comment highlights that the technology may only be effective for those drivers who have
a use for it. For someone who does not drive too closely to the car in front the technology may
not issue enough warnings to induce a change in behaviour.
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Many felt that the system would be effective because of issues pertaining to the system's
usability. For example:

...if you hear the beep all the time, then eventually, you'd say I'll change my
driver behaviour to avoid hearing the beep - so it would make you a safer driver.

Another participant commented that whether the system will be effective for a given person
will depend on that person's personality.

Different driving habits can affect the effectiveness of this device - psychological
make-up of people will influence how people react to and use this device - some
people are more cautious and some people might over-rely on the system to tell
them when to brake - so the system may help for some but not for others.

In the 40 to 64 year old group, participants were indifferent as to how their passengers would
react to this system. Clearly this was not an issue for the 40 to 64 year olds, with many holding
the view that their passengers would warn them that they are travelling too close to the car in
front before the system! The 25 to 39 year old group on the other hand, felt that their
passengers would feel a lot more relaxed and safer travelling in a car where this system was
installed. For example:

Real benefit is as a passenger - you're not going to be sitting there thinking
"STOP".

In terms of whether participants felt that driving a car with this technology would make them
drive other cars differently, there was a sense from participants in the 40 to 64 year old group
that they would drive the car not fitted with the technology more carefully. However, it was
uncertain whether more careful driving would be attributed to exercising greater caution in an
unfamiliar car regardless of whether the technology is installed or because of positive transfer
effects. There was disagreement among participants in the 25 to 39 year old age group as to
what effect transferring from one car that does have the technology to another car that does not
have the technology will have on their driving performance. One participant felt that they
would be more vigilant in the car without the technology - she would be more aware that she
was a. = too close to the car in front. Another participant felt that she would be complacent in
the car without the technology because she would be expecting the system to issue warnings as
appropriate.

Usefulness

Several uses were identified for this technology. Namely:

• It would minimise tail gating for those drivers who do tail gate;

• It would alert drivers who are distracted or fatigued;

• It would alert drivers if someone were to suddenly brake ahead; and

• It would assist drivers when they do not have a clear view ahead, for example, if there is
fog.

In general, participants felt that the system would be useful in principle, particularly for
drivers who are distracted and regardless of whether they tail gate. However, there was some
concern about whether the technology would be able to accommodate for different road
situations and how it would work in situations where the system might not be so useful. For
example, in bumper to bumper city traffic where the driver's only choice is to keep up with the
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traffic. Under such circumstances, repetitive and unwarranted warnings might become so
annoying that the driver's perception of the system is adversely affected.

I think that it would be really usefUl - I try to keep back a decent distance
according to the 2 second rule, but there are times when you get distracted and
there are times when cars suddenly stop - a truck might be infront of you and you
can't see ahead and so, it would be usefUl in those circumstances to have this
device - would depend on how the technology is implemented whether it is going
to warn you at times when you really don't need it or whether it is going to be
able to accommodate different road situations, but in principle, I think that it is a
great idea

Participants also expressed that the system would only be used as a back up - that the
technology is only a tool. Nevertheless, there was some concern that some drivers might
become too reliant on the system .

Like computers it is a tool. The computer can't write the novel, you write the
novel. Similarly, you have to drive the car; the computer can't do that for you. It
has to be a tool that is usefUlfor you - to assist you in your driving. It is purely
and utterly a tool.. .

Participants felt that the technology would be of most use to them on the freeway or on long
drives. In terms of freeway driving, high speed increases the risk of sustaining an injury in a
crash and there are frequent occurrences where cars cut in front of other cars and might
suddenly brake. For example:

More helpfUl on the freeway because people are belting along and if you leave a
big enough gap, people will cut in and you can't anticipate what is up ahead

It would be usefUl on the freeway because on the freeway it is not apparent why
traffic suddenly stops

The risk of injury on the freeway might be greater because cars are traveling at
faster speeds, so if that is what the system is for then perhaps freeways and
similar areas are better for the system

There was also concern that drivers are less attentive when travelling over longer distances
than when travelling in city areas. Consequently, on long drives when concentration is
compromised, the driver would benefit from a system that warns if there is a car in front. For
example:

I think that it is better for long-distance driving - less likely to concentrate over
long distances. It is a relaxed environment ... In the metro there is a lot of traffic
so you have to concentrate on the traffic, therefore, in those circumstances it
won't have much use

Usability

Regarding issues pertaining to the usability of the Forward Collision Warning system, much
discussion was centred on the advantages and disadvantages of the visual and audio warnings.
Compatibility issues with other systems was raised as a concern for the audio warning in that
it might be difficult to distinguish between the audio warnings of two or more distinct systems.
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If you have this system in your car in addition to a manual speed alert, then you
would have another beep and you would have to tell the difference between the
beeps - could lead to compatibility issues of how systems work together and how
people react

Might be a problem having lots of different beeps in the car - unless they change
the way the speed alert works

There was also concern that the audio warning could be masked by the radio. For example:

Many people would drive with their car radios too loud. Would the audio warning
cut through the radio?

If you have got your radio on full blast you might not hear the audio warning
unless it somehow overrides everything else - cuts out the radio .

Indeed, some participants suggested that a way to get around the masking of the audio warning
by the radio would be to override the radio system. The radio would automatically switch off
while the audio warning was issued.

There were mixed views among participants as to whether there should be a visual warning
only, an audio warning only, or both warning types. Some felt that the visual warning would
be a distraction, while others felt that the audio warning would be a distraction. In either case,
the effectiveness of the system might be adversely affected.

My concern with the audio warning, it's the same as the speed alert, whenever I
drive a car with a speed alert I always turn the thing off because it just gets so
annoying and potentially that means that I'm going faster than I should be and I
think that it would be the same thing particularly in heavy traffic it could
potentially be going continuously. I think that it wouldjust get too distracting ...

On the other hand, visual warning would distract you from what it is you are
really supposed to be focusing on - if you all of a sudden have a visual warning
popping up and I think "oh my god, I've got to look at the car infront, I've got to
brake" - its just another intrusion really

Moreover, one person commented that it is a bit of a paradox to have a visual warning if the
driver is distracted and as such is not paying attention to what is going on in front of his/her
vehicle:

Isn't that funny, we put a visual warning in for someone who is not paying
attention to what is going on visually in front of them - it is a bit of a paradox
because they are not paying attention to what is going on to put a warning in
place that they then have to pay attention to - bit silly in a way

This comment puts into question the purpose of the visual warning. Consequently, an audio
warning may make more sense than a visual warning.

Concerns with the usability of a system raise the issue of whether drivers would try to cheat
the system. Participants felt that the system could be cheated by ignoring it, pulling out the
relevant wires, blocking the radar that monitors the following distance from the car in front,
and setting the system manually to react only to a certain closing distance or speed (provided
this were an option). This last option was analogous to the scenario with manual speed alert
devices where drivers might set the system to warn them that they are speeding at 50
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kilometres per hour above the actual speed limit. In both cases, the point of the system is
defeated.

Willingness to Buy

Price and proven effectiveness were the two factors considered to be the critical detenninants
of whether someone would be willing to buy this system. However, for many cost was the
overriding factor:

What is the cost? /fit saves your life it is priceless. But to add another $1000 to
$2000 for a $30,000 car cuts it out for a lot of people ...

I think that at the end of the day there is also going to be a cost factor involved, so
if you ask "is it appealing?" well yes it is, but ifit is going to cost me $50,000
then it no longer has that appeal. All these things that we are talking about sound
very sophisticated and intelligent, but then if you are going to have to pay
exorbitant sums of money to have them, then it is more of a luxury and I think a lot
of people will be turned off

Many participants were unsure of how much they would be willing to pay to purchase the
system. In both groups, participants were willing to pay up to $1,500 for the system, basing
how much they would be willing to pay on how much a rear-end collision would cost. Several
participants in the 25 to 39 year old age group commented that they might never have the
option of purchasing the system if it were only available in luxury cars. However, if the
system were a standard feature in a car, which was within their price range, then the system
would make the car more appealing to them. This was provided the system had been proven to
be effective in reducing rear-end collisions. That is, aside from cost participants in both groups
felt that they would need to know that the technology has been proven to be effective before
they would consider purchasing it. For example:

Need to be convinced that it could work under all circumstances - effective under
all situations - it needs thorough testing

Want to see some research first that it cuts down accidents

/f I were absolutely convinced that it was effective, then I would consider buying
the system. As long as research had demonstrated that 90% or so of the sort of
crashes had been reduced because of the technology, I would buy it, but only once
I knew that

An interesting comment raised in the 25 to 39 year old group was that an added incentive to
purchase the technology would be to offer reductions in insurance premiums. All participants
in the group considered this a good idea.

Another factor believed to influence a driver's willingness to buy the technology was how the
technology was marketed. This issue was raised in the 25 to 39 year old group. The point was
made that the technology needs to be made appealing to drivers. That is, drivers need to be
made aware that the technology is designed to address a problem and that they need to be
made aware that there is a problem. It would not help however, to tell drivers that the problem
is a result of them doing something wrong:

/f we knew under what conditions rear-end collisions happened in, i.e. 90% occur
in city driving, then it could be justified (to purchase the system) and we might
think - maybe I have been complacent in the situations that have the greatest need
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- it would be good if it (the system) came with that info. I think that most of us
might think that we don't need it until we actually run into the back of someone.

Need to be a little bit careful with how it is marketed because at the end of the day
saying that you're doing something wrong and the alarm is going off because
you're too close to the car in front. Its (marketing campaign) is not going to work
if it says that you are a bad driver.

There was also concern in the 25 to 39 year old group about how much it would cost to
maintain the system. The implication was that, if the system were expensive to maintain or if it
were malfunctioning, then a lot of people would not bother getting the system fixed.

Social Acceptability

There are three general issues that were raised under the rubric of Social Acceptability. First,
should the technology be compulsory? Second, how much control can be taken away from the
driver with such a system? Third, are there any legal implications in using this system?

There were mixed opinions as to whether the technology should be compulsory. Some
participants felt that the technology should be optional only, because some people would not
be able to afford to purchase the system. One person felt that there would be no point in
making it compulsory because not everyone will need it. Others felt that if it were shown that
the system were effective, then they could put up with the system being compulsory. The
following two comments are noteworthy:

If it were shown that it saved lives then I think that eventually it should be made
compulsory like airbags. If it proves itself-shown that it cuts at least half of these
crashes, then it would be worth it

There is no such system that suits everyone. But if there is a technology that helps
those drivers at one end avoid a collision, then I think it would be good. If it is
proven that it will actually reduce car accidents then I am willing to put up with a
slight inconvenience if everybody in the end is safer. While we may be in control
of our vehicle, we are not in control of other drivers - some of them are idiots 
who might do stupid things ...

One participant in the 25 to 39 year old group suggested that the technology be compulsory
only for certain sub-groups - drivers who are in a high accident risk group like young drivers,
or drivers who have many rear-end collisions. As part of their rehabilitation, it was suggested
that drivers who have been involved in a number of rear-end collisions would be required to
drive a vehicle with the technology for a period of time. The following comments were made
in relation to the potential benefits of the technology for young novice drivers. In particular,
the technology would assist young novice drivers to understand what a safe following distance
looks like as opposed to an unsafe following distance.

Interested to see if could look at certain risk groups e.g., P-platers take more risks
than others, males especially - maybe a useful bit of technology for that group to
get them through that period of time where they are most likely to get killed and
then hopefully they start to get a bit mature and their driving habits start to
change

Should even have it as a L driver, because if you're no good at judging distances
it is actually judging itfor you - so you learn what is a good distance
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When you start driving you're not sure of your abilities in the car - you're not
sure of what is safe - you might over-compensate for safe distances. I think it
would be great as a learner driver to be able to quantify what would be a safe
distance - that is, (know) what safe looks like

The second issue under Social Acceptability was concerned with how participants would feel
about the system taking their control away as a driver. Do they prefer an informative system
that issues warnings, or do they prefer an active system that automatically brakes for the driver
when the system detects that a collision is imminent? There was a clear difference between the
25 to 39 year old group and the 40 to 64 year old group on this issue. Participants in the 40 to
64 year old group were unanimously in favour of the more active variant of the system. For
participants in this age group, the disadvantage with the passive system was that they might
not be able to react in time to the imminent collision warning, whereas with the active variant
participants felt confident that the system would respond in enough time for them. For
example:

Yes - would help to have a car brake in case you can't react in time

Should slow your car down without having the driver having to apply the foot on
the brake

I would prefer having that system in my car with the auto brake - would be better
than just a system that beeps at you - you know that ifyou get too close something
is going to be done about itfor you

From a safety point of view, I think that the car should slow down for you.

Nevertheless, one participant in the 40 to 64 year old group wanted to ensure that there was an
override mechanism in place with the active system in case the system malfunctioned at a
critical time:

Worried that a system that automatically brakes on you might fail at a critical
time - you would need an override button

In contrast, the 25 to 39 year old group in general perceived the active variant of the system to
be detrimental to safety rather than advantageous. In some situations, braking may not be the
most appropriate response. Moreover, the driver should always be the one who is in control of
his/her vehicle. For example:

Find it a bit insulting - don't like that decision being taken away from you 
implying that you can't make the decision, therefore, I'll make itfor you ...

If the car in front of you brakes suddenly and you apply your brakes sometimes
you are just not going to stop. You might need to accelerate out of it (instead)

Prefer system that does not brake for you in case you need to get out of a critical
situation

I wouldn't be comfortable with it. I am comfortable with cruise control because I
can override it. I think its just taking too much control away from the person that
should be in control of the car

Another issue drawn out of the discussions related to the tendering as evidence in a court of
law of system performance data. The following two comments illustrate this issue:
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Could you use it in a court of law to say that I had an accident because it didn't
go off?

Has it got capabilities for storing the data, so if you have an accident it gets to
court you might be able to provide it as evidence to say that my alarm did go off
and I did brake, whereas the other driver might say that you didn't brake at all

Suggested Design Changes to Enhance System Acceptability

With a view to enhancing the acceptability of the Forward Collision Warning system,
participants suggested the following changes to the design of the system that had been
functionally described to them at the beginning of each focus group:

You should be able to adjust it (the system) for different driving conditions - in
peak traffic you would set it to stop at a shorter distance, but on the highway
you've got loads of room so you would set itfor a longer distance

You would need to be able to override it. Because mechanical and electrical

failure will happen at any time. There might be situations where you need to
accelerate to get out of the situation (all agree).

Making it (the system) more reliable, so it doesn't go off (issue false warnings) in
tunnels

In addition, many felt that the driver should have the option of turning the system on when
they need it. This demonstrates a relationship between perceived effectiveness and perceived
usefulness - the system will only be effective in situations where people consider it to be of
use. Why have the system enabled when there is no need for it?

Have optional on/off where you can choose road conditions in which to use it (the
system)

Driver can determine whether the traffic warrants the system

Would have to be an option because it would annoy me in built-up traffic going on
and off all of the time (i.e. beeping all the time)

One person however, expressed some concern with the driver having the option of enabling
the system himselflherself - that it would never be enabled because the driver would either
forget or decide that he/she prefers not to have it.

But don't you think that people would forget to turn it on. So then, in situations
when it would be useful, it is not on. I would worry about being able to turn it off
because most people will forget to turn it back on, or deliberately not turn it on,
particularly young people who wouldn't want it to be there in the first place. Most
people don't think "I want to avoid a collision, therefore, I have to turn this thing
on " - not everybody remembers to switch their headlights off.

Participants in the 25 to 39 year old group were in favour of a system that issues graded
warnings as the vehicle gets closer to the vehicle in front. However, there was a preference for
a system that combined graded warnings with the collision warning system. As expressed
earlier, participants in the 40 to 64 year old group expressed preference for a system that
automatically brakes instead of one that issues passive warnings.
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Summary of Main Issues

The Forward Collision Warning system was perceived to be effective by participants.
However, it was felt that the system would only be effective for those who had a use for the
system, such as tail-gaters. In addition, participants raised some concerns over the reliability of
the system, the negative safety impact of potential over-reliance on the technology and of false
alarms. Nevertheless, the system was deemed useful - it would alert distracted drivers and
help to minimise the incidence of intentional tailgating. The system was felt to be more useful
on freeways and long 'drives, but not in dense traffic, where repetitive warnings would not be
looked on favourably. In terms of usability, participants debated the relative value of the visual
versus the audio warning, whether the audio warning could be heard over the radio, and
whether there would be any difficulty in distinguishing between warnings if there were
multiple systems in the car, each designed to do a different thing. Cost and proven
effectiveness were the key determinants of participants' willingness to buy the system.
However, cost was the overriding factor. In terms of social acceptability, participants
expressed mixed views as to whether the system should be compulsory. It was suggested that
the system should only be compulsory for particular driver sub-groups, such as young drivers
who may be over-involved in rear-end collisions.

There was an apparent age difference as to whether the technology was best as a passive
system (warning only) or as an active system that warns the driver of an imminent collision
and brakes automatically. The 25 to 39 year old group were in favour of a passive system, and
the 40 to 64 year old group argued for an active system, believing this to be the safer of the
two variants. Another global issue raised was whether data from the system might become
available that could be used as evidence in a court of law to shed light on the cause of a rear
end collision. While overall response to the system was positive, some design changes were
recommended, including the provision of an override button and the ability to turn the system
on and off so that drivers have the option of disabling the system in dense traffic where it was
perceived to be of less use. The 25 to 39 year old drivers also liked the idea of a system that
combines graded following distance warnings as the car approaches a car in front followed by
an imminent collision warning if required.

6.3.2 IntelligentSpeedAdaptation
Two focus groups were held to discuss drivers' acceptability of the Intelligent Speed
Adaptation System. The first session comprised males and females aged 25 to 39 years. The
second session involved a group of younger drivers - males and females aged 18 to 24 years.
In general, Intelligent Speed Adaptation is designed to discourage or prevent speeding,
whether this is inadvertent or intentional. In discussing the technology, participants were
asked to contrast two variants of the system: an alerting system, which issues visual and
auditory warnings when the driver exceeds the speed limit, and a limiting system, which
restricts fuel flow to the engine so that the driver cannot accelerate any further. The speed
limiting system is the more controlling system of the two and, as such, it was envisaged that
there would be some discussion as to how participants would feel about having some of their
control taken away from them as drivers with this type of system.

Effectiveness

The majority of participants saw the technology in a positive light. They reported that they
would slow down in response to the warnings and that, in the long term, the technology would
make them safer drivers. The technology would increase their awareness and make them more
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alert, allowing them to concentrate more on the road ahead since they would no longer need to
monitor the speedometer as closely. For example:

It would give you more confidence that you are doing the right thing without
having to constantly check and removing your eyes from the road to check the
speed

This raises the issue of whether there is potential for drivers to become too reliant on the
technology. For participants in the 25 to 39 year old group, the risk of over-reliance on the
technology was perceived to be minimal, with one exception (see below). Participants in the
18 to 24 year old group saw some potential for drivers to become over-reliant on the
technology. Concern was expressed that some drivers might no longer monitor their speed for
themselves and no longer bother to look out for speed signs.

One participant in the 25 to 39 year old group felt that the technology would make him
complacent and that this effect would negate any potential advantage of the technology on his
behaviour as a driver. Essentially, he felt that the responsibility that comes with driving would
be taken away from the driver through use of this technology .

... it would make me lazy - now when I drive, I look for the signs, when I see the
sign or when I don't see one it is usually not long before there is one, so I think
that knowing what the speed limit is not such a big issue - and I find that this
system would just drive me crazy and make me lazy - I think when you are driving
you should be aware of your surroundings and the speed limits, so you are
actively looking for the speed signs and not something telling you what speed it is
and giving you a warning

Despite the general feeling among participants that in response to system warnings they would
slow down, there was the general perception among participants that the system would not
change the behaviour of drivers who deliberately speed the majority of the time. It was also
felt that for drivers who might intentionally speed only in certain situations, for example, on
their way to work when they are running late or when overtaking, the system would have little
effect on their behaviour in those situations since they would ignore the warnings and continue
to speed.

I don't think that it is going to help those people at all - If people deliberately
speed then they are going to deliberately speed and if they are going to crash and
kill themselves - well they are still going to do that whether they get a warning or
not

'" it is a good idea, but it is up to the driver - if they are running latefor work they
will just put up the radio listen to the music and drown out the audio warning.

There was general consensus among participants that only drivers who speed inadvertently
would benefit from the system, since they would be the ones to slow down in response to the
warnings. Some felt that they would slow down because they would get sick of hearing the
audio warning, whereas others felt that they would slow down because they just did not realise
that they were speeding because their attention was directed elsewhere or because they were
not aware of the speed limit. For example:

If you drove it everyday you would get sick of it - there would be times that you
wouldn't listen to it - but overall, if you are going to go for an hour-long trip you
don't want to listen to thatfor an hour - so you slow down
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I think that it would make me a safer driver - it would make me slow down 
because I would get really annoyed with the sound

I think that it would make me a safer driver, because sometimes I am over the
limit, but I didn't realise it

It would help if you don't know what the speed limit is orfor inadvertent speeding

It is interesting to note, nonetheless, that despite concerns expressed by the majority of
participants that the system would not minimise speeding by intentional speeders, a couple of
participants in the 18 to 24 year old group who confessed to deliberately speeding commented
that they would slow down in response to hearing the warnings repeatedly over time.

After a while you would realise that you are not supposed to be speeding, so you
would slow down

While the technology may not have an immediate effect on intentional speeders, it still may be
beneficial to them in the long term. Many participants commented, however, that people who
intentionally speed are not the ones that are going to be buying the technology. Further, if the
technology were compulsory, then intentional speeders might be the ones who will try to
circumvent the technology. Hence, any positive effect of the technology will never have the
opportunity to eventuate.

Participants had the opportunity to compare the perceived effectiveness of the speed limiting
device with that of the speed alerting device. Across both groups, participants were unanimous
in thinking that the speed limiter would be the less effective of the two variants of Intelligent
Speed Adaptation under study. All participants perceived the speed limiter to be potentially
dangerous and that it might even cause more accidents. Many participants expressed the
opinion that in certain situations exceeding the speed limit may be justified, for example in an
emergency or when overtaking. The speed limiter, however, would not allow this to occur
unless it had an override button which the driver could activate in such a situation.

The speed limiter is dangerous, ... whenever you overtake it is likely that you have
to speed a little bit - maybe even if you are in a 60 zone and the car in front of you
is traveling 55you probably have to go about 65 to overtake the car safely

With the speed limiting system ... ifit stops petrol going to the engine so that you
can't increase speed - it could potentially cause an accident. I'm guessing that if
you do overtake and you have gone over the speed limit and you can't accelerate
anymore - it could possibly cause more accidents because you can't increase
speed and there are other cars coming upfrom behind you.

Participants were most in favour of the speed alerting system with the visual and audio
warning. Participants were also asked for their thoughts on an alerting system that, instead of
an audio warning, provided them with upward pressure on the accelerator pedal. While
participants preferred it to the speed limiting system, some felt that it was still taking too much
control away from the driver. There was also some concern that the accelerator would require
more maintenance, which could be costly. Many felt that receiving an audio warning is
enough for drivers to understand that they are doing something wrong and react accordingly .
The following additional points were made about the active accelerator:

I'd think that there was something wrong with my car

Some people may not be that good at picking it up - at sensing it
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It is pretty intrusive - you feel as though you are about to lose control of your car

Might not be enough pressure for some people

Perhaps the biggest issue influencing the perceived effectiveness of the technology among the
25 to 39 year old group, and to a lesser extent among the 18 to 24 year old group, was the
reliability of the system - does the CD ROM of speed limits exactly match the speed limits on
the actual road network? As the comment below suggests, mismatches between the system and
the actual road network would, for some, reduce the perceived effectiveness of the system:

It would take away people's confidence in the system if they knew that they
weren't working with up-to-date information

This issue was of particular relevance to participants who felt that the main use of the
technology was not to reduce road trauma attributed to speeding, but to eliminate their
speeding fmes. There were incidences of participants who received a speeding fine because
they were not aware that the speed limit of a road that they travelled on frequently had been
recently reduced by 10 kilometres per hour.

Following on from this issue were concerns regarding how often the CD ROM of speed limits
would be updated (given that new roads are created all of the time) and how consumers could
access the updates. Moreover, the question was raised as to how the system would deal with
road works where the speed limit is reduced temporarily. The system failing to recognise
altered speed limits where there are road works could be potentially problematic for a driver
who over-relies on the system. The effectiveness of the system under those circumstances
would be compromised as a result. Indeed:

It (the system) seems to be for perfect driving conditions and that is not really
when you need a safety system. You need it when there are road works, etc - I
want the safety system to kick in when it is dangerous

In both groups it was thought that the technology would give passengers greater reason to quiz
drivers on the speed limit at which their drivers are travelling. That is, the technology would
empower passengers to moderate the speeding behaviour of the driver. One participant
commented that passengers would feel more relaxed in the car knowing that the system was
there. This is important feedback given what is known about the elevated crash risk for young
drivers associated with carrying one or more young passengers. In part, this has been
attributed to the increased propensity of young drivers to take risks in the presence of their
young passengers (Regan & Mitsopoulos, 2001). The comments from the group are
encouraging, as they suggest that a technology such as Intelligent Speed Adaptation may help
to minimise this negative effect on crash risk for young passengers who travel with young
drivers.

Also encouraging was the feeling among many participants that the positive effects on safety
of using this technology would transfer with them when driving cars not equipped with the
technology. This is because when driving the car equipped with the technology drivers would
get a sense of what different speeds feel like. Hence when they drive a car not equipped with
the technology, they would sense when they were exceeding the speed limit. This would be a
long term benefit of the technology.
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Usefulness

Across the two discussion groups there appeared to be three different views regarding the
perceived usefulness of the technology:

1. no use

2. reduce speed related crashes, therefore, save lives

3. reduce speed frnes

A single participant, who was in the 25 to 39 year old group, felt that he had no purpose for
this device. He argued that he was already a safe driver and that the device would take away
the enjoyment of driving.

1 really love to drive - something telling you always that you might be breaking
the speed limits takes away the enjoyment of driving - it becomes a chore - you
know that the warnings will go off when you drive - that is not appealing to me at
all

People that speed are always going to speed. If you are the person that is going to
buy it (the system) then you are a person that is making a conscious effort not to
break the speed limit for whatever reason - so you want to buy that system to help
you out because you realise that sometimes you go over the speed limit - therefore
you want it to remind you - But 1feel that 1am aware of my speed anyway - 1am
responsible enough - 1like having complete control

Many participants felt that drivers who speed deliberately would hold a similar view.
Intentional speeders are not going to see a use for this system because they want to speed 
being able to speed is part of the enjoyment of driving. In contrast, drivers who have a
tendency to speed inadvertently would see a use for the technology .

...1 think that the majority of speeding that is done is people who know that they
are speeding and they do it because they are running late or something - they are
conscious about it - these people are not going to buy the system if they want to
speed

People that drive will drive because they enjoy driving - if you set so many rules
you will lose the enjoyment of driving - you are just doing work - that is the issue,
especially for young men, maybe sometimes they like speeding because they enjoy
driving - they know that they are speeding because they get a fine, but they still do
it - 1believe that 10 or 20 kilometers above the limit is acceptable - so if you set
so many rules 1will not buy the car with that system because 1will lose the
enjoyment of driving.

1 think that people who do not enjoy driving, who see driving as a necessity, will
buy the system - it will help them. Some people will like the system, but some
people will not like it ...

There was much debate, particularly in the discussion involving the 25 to 39 year old drivers,
about whether the real use for the system would be in saving people's lives or as a device to
reduce speeding fines. The following two comments were made by a participant who felt that
the main use of the system was as an anti-speed fine device:
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This is about people getting caught speeding - people who cause accidents will
speed deliberately - this system is more to account for the inadvertent speeding,
which is the revenue raiser

I think it depends on where you drive - If you drive the same route to work
everyday and drive home - it is not going to be so important to you because you
know the speed limits in that area, but there are some people who drive in
different areas and if they concentrate on different things rather than what the
speed limit is at the time - I mean I just think it is an anti-speed fine device rather
than an anti-trauma device.

In contrast, the following two comments came from a participant who saw the main use of the
technology as an anti-crash and trauma device:

Reducing speed fines is one thing, but I think it is the fear of hurting som.eone that
is the real issue of why you would want this system

If I hit someone and I didn't know that I was doing 60 in a 50 zone - I just
couldn't remember - and I knew that I could've been alerted to that and made

sure that I was doing 50 it would have been a whole different story.

Of the participants that felt that the technology would be helpful, many felt that the technology
would be helpful in all road environments (in contrast to Forward Collision Warning,
discussed previously). Nevertheless, some participants did comment on particular situations
where the technology would be of greatest use.

A couple of participants commented that the system would be particularly helpful to them
when they have passengers who might be distracting.

I think that for people that have other people in the car to distract them, it would
help. I also think that there are certain people it will work for and certain people
that it would not work ... I travel all distances and have a four year old in the car
and I find it really difficult because you are trying to tell her to be quiet while you
concentrate - so you miss the speed sign and it is a new area - so I think it would
be fabulous for controlling inadvertent speeding and when you have lots of
distractions.

Some participants felt that the technology would be more useful on "cruising speeds", for
example, on the freeway, because this is where you are more likely to speed inadvertently.

I think that it would be more useful on cruising speeds where you are not paying
as much attention to your speed - you are cruising at 100, you might be going
downhill so your speed increases without you realising it, because you are quite
relaxed - but I think, when you are in traffic, it would drive you nuts ...

Others felt that the system would be more helpful in the country, or on long monotonous
drives. For example:

I think that it will work in the country - My parents live in the country - a three
hour drive away - and because it takes so long and you tend to get tired and your
mind starts wandering the speed starts to creep up on you and so in that
circumstance particularly, it would be helpful because it brings your mind back
and makes you more alert about other things as well
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In this last comment, the participant only saw use for the technology along particular stretches
of road where police are well known to monitor speeding behaviour and issue fines .

... when you are traveling to Sydney along the Hume highway you know there are
a lot of police there - it is good to have a system to warn you - So, I would
definitely want one for then ... your foot won't be stable and sometimes you drift
over the speed limit - you don't realise ... if I was going to and from work I would
want to turn it off - I don't want to be late for work

Implicit in these comments is that the usefulness of the device depends partly on the range of
traffic and personal scenarios in which the technology could work. The technology relies on
an on-board map of the road network containing all speed limits for that area. An issue, raised
by several participants, was whether a CD ROM is only available for metropolitan Melbourne
or whether the contents of the CD ROM include country Victoria and interstate. If the CD
ROM does not apply outside Melbourne, then the system is going to lose its appeal for people
who see a use for the technology on roads outside Melbourne .

Usability

Immediate concern was expressed among participants about whether the perceived
effectiveness of the technology would be compromised if the audio warning could not be
heard because the radio was on too loud. One participant suggested that turning up the radio
was a way to ignore the system. It was suggested that the radio could fade at the same time
that the audio warning is initiated.

In the 25 to 39 year old group, there was also concern regarding the visual warning. Some
participants deemed the visual warning to be too detailed creating distraction for the driver.

I don't know about having the "60" in it - maybe it should be enough just to have
a little light - any extra stuff you are giving to someone, the more detail in it, the
more distracting it is.

It was felt that anything adding to the complexity of the warning is too distracting - there
would be too much to process, enhancing the workload of the driver. Consequently, it was
suggested that all that was required was a flashing light that is flashing continuously while the
driver is exceeding the speed limit. This would be sufficient to alert the driver. It was added
that if the light starts to flash at the same time that the audio warning comes on then the driver
is not going to misinterpret the purpose of the flashing light.

While participants in the 18 to 24 year old group did not see the visual warning as a
distraction, they felt that the audio warning would be the more effective of the two warnings if
the driver's attention was directed elsewhere.

The audio would probably alert me more though, because if you are inadvertently
speeding you are not really looking out for the visual warning - you are in a
daydream

Across the two groups, most participants felt that both the audio and visual warnings of the
alerting system were required. This was considered particularly important for hearing impaired
drivers. Others felt that drivers should have the choice of whether the driver receives visual

only, audio only, or both types of warnings, since the audio warning might really irritate some
people or the visual might be a source of distraction for some. The threshold at which the
warnings are initiated should be about 3 kilometres per hour over the speed limit. If the
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threshold for issuing warnings were at the speed limit or even one kilometre per hour above
the speed limit, driver's tolerance of the system might be adversely affected.

With regard to the active variant of the speed alerting system, there was concern that the
accelerator pedal might not issue enough pressure for some people. It was felt that some
drivers may not be sensitive to the level of pressure. This would impact on the effectiveness of
the system.

The CD ROM of the road network presented an ongoing problem for some participants. In
terms of usability, there was concern that users would be required to change CD RaMs as they
moved from one jurisdiction to the next. This might prove frightening to potential users who
might not feel comfortable with certain technologies that require user intervention in order to
function. If the system were not appropriately maintained, the effectiveness of the technology
would be compromised. The following comments were made with respect to the CD ROM and
ease of use:

You could just press a button to change a CD - if you have all the CDs in a CD
stacker

Do you have to add the CD ROM yourself!

Not everybody is computer literate and so, will not be able to use it - people will
be terrified of it and will want to stay away from it - they would be scared of
breaking something

The idea of technology is frightening to some people - it is another thing they
have to learn

I think that my mum will think that it is great, but she has to have someone that
can set it all up and maintain it for her - it has to be there like the air
conditioning - all you have to do is press a button

Has to be user friendly, effortless - and then just get check up as part of routine
service

Willingness to Buy

Perceived usefulness was the overriding factor influencing participants' willingness to buy.
Cost, effectiveness and ease of use were also important factors. Moreover, participants only
expressed interest in purchasing the alerting variant of the system.

To want to purchase the system it has to be useful. Participants who felt that they would have
no use for the system did not express any desire to purchase it - regardless of the system's
cost. The same was argued to be the case for drivers who are intentional speeders. For those
participants who felt that the system did serve some purpose, whether this is as a device to
reduce speed fines or a device to reduce road trauma, cost was the overriding factor. For those
participants who felt that the effectiveness of the system resides in its ability to save lives, the
effectiveness of the system would need to be proved before they would be willing to buy it.
For those participants who felt that the system would reduce their speed fines, it was important
that the system was reliable with regard to posted speed limits.

In terms of cost, it was not only cost of the system that was important, but also the cost of the
CD ROM updates and the cost of maintaining the system.
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It (the system) needs to be affordable to the average person - and to P-platers too
- to uni students

The system might be thrown in as a new car deal, but then the person has to be
able to afford to maintain it

Because, if the system isn't working - then it's not going to do you any good

It would have to be able to be maintained by people who service their own car

To reduce some of the costs involved, participants liked the idea of insurance companies
giving drivers a discount for insuring a car that has the system installed .

The amount participants were willing to pay for the system varied. In general, participants
were willing to pay between $100 and $400 for the system. An additional $20 was also
deemed to be an agreeable amount to pay at each car service to have the system serviced and
tested to ensure that it was still working as it should be working.

In relation to the cost of the system a thought provoking comment was raised in the 18 to 24 year
old group. It was suggested that, if the system were standard in a car, there should be no extra
cost involved in purchasing the car with the system. This is because cars would not have to be
built with as much power since the system would never permit the driver to travel at speeds that
would require a great deal of power. .As a result the costs of the car would come down,
compensating for the cost of the system.

Social Acceptability

In terms of social acceptability, an issue that arose early in the discussion was whether there
was a place in society for speed systems such as Intelligent Speed Adaptation. The argument
was that we have speed limits for a reason and if people do not obey the limits it is their fault.

... they've got speed limits out there for a reason - if you don't obey them it is
pretty much your fault if you get a speedingfine - so ifit were up to me I wouldn't
waste my money- speed limits are there and so, you shouldjust obey them ...

This issue ties in very closely with the issue of control and how much control drivers are
willing to have taken away from them as drivers. Several participants expressed the view that
the responsibility of driving lies with the driver and that the system could potentially take
some of this responsibility away. Participants felt that, ultimately, it should be the driver's
choice as to whether the driver speeds or not. Ultimately, it is the driver's responsibility.
Given these initial remarks, it was not surprising that participants were more in favour of the
speed alerting system than the speed limiting system. All participants felt that the speed
limiting system was too dangerous and would "limit" them in reacting as they see fit in a given
situation.

What happens if you actually need to get away? - it is just too dangerous

For example, overtaking - I know that it is illegal to overtake if you are doing 100
on a highway - it is illegal to exceed the speed limit while overtaking, but if
someone is doing 90 or 95, to overtake safely, you need to go at 110 so something
that limits your speed is not good

I had the opposite, where I wasn't going over the speed limit, but I must have been
in the blind spot of a car with a trailer that was trying to come into my lane - I
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had to put my foot down to get around them - this was some years ago and I did
get a speeding fine - but if I didn't I would've hit a pole.

Youjust never know when you are going to have to speed to get out of a situation
like that

... you would think there is something wrong with your car - you would end up
putting the brake on and before you know it someone is slamming into the back of
your car

While participants were more in favour of an alerting than a limiting system, they were also
more in favour of an alerting system with an audio warning than an alerting system that
provided upward pressure on the accelerator pedal. Nevertheless, the more "active" alerting
system was viewed more favourably than the limiting system.

There was still concern that the active alerting system would take driver control away. There
was the added concern that some drivers might not sense the pressure - that it may not offer
enough resistance for some people. This was identified as an important usability issue.

The mode of deployment of Intelligent Speed Adaptation was another key issue that arose in
the discussion. Should the technology be compulsory? Should it be available in new cars only
or should it be made available for people to retrofit to old vehicles? With regard to the first
question, views were mixed.

Some people felt that the technology should be compulsory and that this would be the only
way to ensure that the system would have the desired effect on the road toll. The majority of
participants, however, felt that there was no point in making the technology compulsory since
drivers who wished to speed would try to cheat the technology or ignore it. It was suggested
that cheating the system could be achieved by cutting a wire, asking a mechanic to remove it,
or by removing the CD ROM. Some participants felt that drivers could also learn to ignore the
warnings in the alerting system if they wished to avoid the system.

I don't think it should be made compulsory. If you don't like the system, you are
not going to use it or (you will) try to cheat it - so what is the point in having it
there - should have the option

I'm sure people would take it to the mechanic and get it pulled out or cut the wires
- if it is made compulsory in every vehicle then people will want to get rid of it

One participant suggested that the technology should be compulsory for drivers who are
caught speeding repeatedly. However, this may be a pointless exercise given the comments
above that intentional speeders are the most likely not to use the technology and to attempt to
circumvent it.

There were mixed views among participants as to whether the technology should be made
available on new cars only or whether the system also should be made available to retrofit to
old cars. Participants felt that everyone should have the opportunity to have the system and, as
such, it should be made available for old cars as well as new vehicles.

I think that it would have to be available to all cars rather than just to brand new
cars, because people drive older cars for all sorts of reasons. Not everyone goes
out and buys a new car every 3 or 4 years.
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However, there was concern that there might be mechanical problems with installing the
system in old cars and that, as a consequence, the system may not work as intended. There was
also the concern that it would be too expensive to retrofit old cars and that young drivers in
particular might not be able to afford it. Even though many young drivers would like to have
the system, as evidenced from the current research, many of them may not be able to afford
the system even if it is made available for retrofitting to old cars. This is problematic given
that young drivers are as a group, over-represented in speed-related crashes.

In the 25 to 39 year old group another issue raised during the discussion was the legal
implications of the system. This issue arose in the context of the consequences of the system
not having the most up to date information available to it regarding speed limits on the road
network. Further, in the event of an accident, who is to blame - the system or the driver?
Nevertheless, synonymous with the discussion on control, it was argued that the responsibility
lies with the driver and that, as a driver, you cannot rely on the system to do all of the work.

...you have to rely on yourself to some degree - you can't rely on the system
totally to do the work for you - if you are in an accident, do you blame the
system? - it didn't work - we need to be responsible for our actions .

If the system didn't warn you in a particular area and you got a speeding ticket,
could you blame the system? What would happen if you went to court?

Suggested Design Changes to Enhance System Acceptability

For participants in the 25 to 39 year old group, the potential need to update the CD ROM and
the associated cost and effort was a major cause of concern. Also of concern for participants in
that group was the degree of consistency between actual speed limits and the speed limits on
the CD ROM for corresponding roads. It came as no swprise, therefore, that these participants
would like a system that does not rely on a CD ROM and that is consistent with posted speed
limits. It was suggested that some device be implemented in speed signs that can transmit
information regarding the current speed limit to the vehicle as it approaches the speed sign.
The idea of speed signs transmitting signals to cars to update speed limits was well received.

Is it possible to go another way for this system - say there are intelligent speed
sign devices with some kind of electronic transmitter in the road sign that
transmits the signals to the car to update it that way - is it possible to design
some sort of system that does that, especially for road works

That's the perfect time - the speed sign sends out the signal to the car so it knows
that you are now in a 40 zone - end road works, so it sends out another signal to
let the car know that it is back in a 100 zone

That would have to be so much easier to install and to maintain - the speed signs
would just need some sort of chip in them

Or maybe if they had some strip in the road to let you know that there has been a
change in speed at road works

Several participants in the 25 to 39 year old group felt that the visual warning icon was too
big. Instead, they liked the idea of a little flashing light at the bottom of the console,
suggesting that it would work to attract attention and that that was all that was required
Nevertheless, participants still liked the idea of the speed limit display. However, it was
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suggested that the speed limit be displayed permanently and that it update as the driver enters
a new speed zone, or that the driver be able to press a button which results in a display of the
current speed limit.

But, I don't mind being able to find out the actual speed - that makes it more
relevant - have something there all the time or that can get at by pressing a
button that lets me know what the current speed limit is - just in case I'm
distracted from looking out for speed signs by the kids - but it doesn't have to be
in the form of the speed sign - just something small in the console area

A couple of participants in the 18 to 24 year old group said that the system would be made
more appealing to them if the driver had the option of enabling and disabling the system.
Other members of the group perceived this to defeat the purpose of the system. Nevertheless,
the participants in favour of the on/off facility said that it would be useful to be able to turn the
system off in situations where repeated warnings would be annoying and where they choose to
speed. On the other hand, they could turn the system on in situations when they do not wish to
get a speeding fme, such as driving along the Hume Highway. Indeed, these participants
perceived the system more as an anti-speeding fine device rather than an anti-trauma device. It
is not surprising, therefore, that those who were not in favour of the on/off facility saw the
system as a system that would be used for minimising crashes due to speeding.

Finally, participants in both groups liked the idea of having an override facility, regardless of
whether the system was of the alerting or limiting type. This would help in the event of
system malfunction.

Summary of Main Issues

The majority of participants felt that the system would make them safer drivers. However, it
was felt that the technology would not change the behaviour of drivers who speed deliberately.
If the technology were made compulsory, these drivers would be the ones to try to circumvent
the technology. It was thought that the technology would be of most benefit to people who
speed inadvertently or are not aware of the speed limits in a given area. For many participants,
reliability of the system was a major issue influencing the perceived effectiveness of the
system. To be effective, the on-board map of the road network and speed limits needs to be
100 percent consistent with speed limits on the actual road network. In terms of effectiveness
of the system, there was also some concern regarding how often the CD ROM of speed limits
would be updated and how the system deals with fluctuating speed limits in the vicinity of
road works and other areas of the road network.

In terms of perceived usefulness of the system, there were three contrasting views. A minority
of participants felt that the technology would have no use. The majority of participants were
divided as to whether the main use of the technology was to reduce speed related crashes and
therefore save lives, or to reduce speed fines. In general, participants felt that the technology
would help in all types of road environments, however it would be most useful on long
monotonous drives where it is easy to lose concentration and to drift over the speed limit.
However, if the CD ROM does not apply outside Melbourne, then the system is going to lose
its appeal for people who see a use for the technology in other areas.

In terms of usability, there was much discussion that the visual warning could be a distraction
for some if it is too detailed. It was argued that all that would be required would be a flashing
light in the console. Others expressed concern that the audio warning would not be able to be
heard above the radio. Nevertheless, there was a consensus that, while both the audio and
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visual warning were necessary, the audio warning might be the more alerting of the two if
drivers have their attention diverted elsewhere. There was also much discussion about what

would be required in changing CD ROMs and whether this in fact would be necessary as
people drive from one jurisdiction to the next. There was also concern that, the more difficult
the system is to use and to maintain, the less appealing it will be to potential users.

Perceived usefulness was the overriding factor influencing participants' willingness to buy. It
was argued that a person who sees no use for the technology, such as a driver who chooses to
speed deliberately, will have no desire to buy the technology regardless of the cost, since the
warnings would be a nuisance and would take away the enjoyment of driving. Other important
factors influencing participants' willingness to buy the technology were:

• cost- cost of the system, cost of CD ROM updates, and cost of maintenance;

• effectiveness of the system in minimising crashes;

• reliability of the system in terms of whether there is a complete match between actual
speed limits and the CD ROM of speed limits; and

• ease of use.

Several issues arose under the heading of social acceptability - namely, the issue of driver
control. Participants were unanimous in their preference for the speed alerting system over the
speed limiting system. Participants felt that, ultimately, it should be the driver's choice as to
whether they speed or not. They also felt that the speed limiting system was dangerous and
would "limit" them in reacting as they see fit in a given situation. A second issue was whether
the technology should be compulsory. Views were mixed among participants. It was felt that
the only way to ensure that the system had the desired effect on the road toll would be to make
it compulsory. The concern with this, however, was that drivers who choose to speed and are
responsible for more crashes are the ones who are going to try and circumvent or ignore the
technology. Another issue concerning deployment options was whether the technology should
be available on new cars only. Participants felt that it was important to be able to retrofit the
system to older cars since not all people choose to buy a new car every few years. There was
concern, however, that there might be compatibility issues in trying to retrofit the system to
older cars and that the process of retrofitting might be expensive and, as such, be out of the
price range for some drivers (e.g. young drivers).

To make the system more appealing to them, participants in the 25 to 39 year old group liked
the idea of a system that did not rely on a CD-ROM of speed limits but rather on speed signs
transmitting signals to cars. This would solve concerns with reliability, ease of use, and
usefulness associated with the CD ROM. Participants in the 25 to 39 year old group also liked
the idea of a visual warning that comprised a flashing light. Nevertheless, they liked the idea
of knowing what the speed limit was, and suggested that some sort of speed request facility
become part of the system. Finally, a couple of participants in the 18 to 24 year old group
suggested that there be an on/off facility so that they can enable the system when they please.
However, this suggestion was not well received by the rest of the participants who felt that an
on/off facility would defeat the purpose of the system.
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6.3.3 EmergencyNotification(Mayday)System

The Emergency Notification (Mayday) system detects when a vehicle has been involved in a
serious accident and automatically contacts emergency services to advise them of the exact
location of the vehicle. Part of a focus group was devoted to discussing the acceptability of the
Mayday system. The participants in this group consisted of males aged between 25 and 64
years.

Effectiveness

While there was a general consensus among participants that the Mayday system was a good
idea, the participants did raise a number of concerns regarding the system's capabilities,
reliability and limitations. Of particular concern was that the reception range of the mobile
phone system in the car might be limited, particularly when driving in country areas. For
example:

One limiting factor is the mobile phone system because there are limitations to
that depending on where you are. Does it work in the city area? It wouldn't work
in Black Rock, as there is no mobile service there because they are not allowed to
build towers

An issue is if you are out of range and in the country, because lots of accidents
happen in the country and lots of dead spots in the country in that they do not
have mobile phone coverage.

Participants also raised concerns over the reliability of the Mayday system under certain crash
conditions. A number of participants commented that the system would need to be able to
function under a range of different accident conditions. For example:

Would the unit be destroyed in a crash?

What happens if you end up in water? What happens to the electronics? They
need to be able to work.

Another issue raised by the participants was whether the system could only be activated
automatically after the air bag has been deployed or the car has rolled, or whether it could also
be manually activated. One participant commented that if the system could be activated
manually, then it would be open to misuse.

Does it (the system) only become activated after an air bag or some other system
has set it off, or is it open to abuse, meaning can it be activated manually even
when there has been no accident? Thefirst thing that came to my mind is that it is
open to abuse by idiots if it doesn't need an air bag to activate the unit.

One participant was also concerned about the system activating when the vehicle hit an object,
but was not actually involved in a crash.

I do a lot of country driving. If I hit a kangaroo will the system automatically dial
up emergency services?

Another issue that raised concern among participants was who the system contacted in the
event of a crash: whether the regular emergency services were contacted, or a separate group;
whether there was constant contact between the emergency services and the occupants of the
vehicle following a crash; and what happens in the event that vehicle occupants cannot
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communicate with the emergency services. These concerns are illustrated in the following
comments:

Does it go to the regular emergency services or to a separate group?

If you press the button is the lady at the other end in constant contact with you
until emergency services arrive? Because it is important that they are in constant
communication.

Does it also have a system if you are unable to talk through nerves, shock, etc,
then you press a button to answer questions and convey information (e.g., if you
can't talk, press the "sJXlnner" button)?

Wouldn't emergency services have to react even if they do not hear a voice at the
other end?

Usefulness

Participants identified a number of different uses for this technology. These were:

It would be most useful in rural areas where there is less chance of other people
seeing and reporting the accident.

It could also be useful in life-threatening situations, such as in the event of a heart
attack or road rage .

The Information button would be of use to help find something.

There was a general consensus among participants that the system would be most useful when
driving in rural or country areas as opposed to urban areas. However, several participants
commented that the system would only be useful if there was a wide range of mobile phone
coverage in rural areas. For example:

More useful in rural areas where no one else to see you, but in urban areas if
someone sees you they call "000".

Provided it has the coverage, most useful in rural areas.

It wouldn't affect my purchase of the vehicle if I saw that system in there. It's nice,
but as an urban driver, the likelihood that it would increase response time to an
accident seems small. If I were driving in other areas then it would be different.

Usability

Participants raised several issues regarding the usability of the Mayday system. Some
participants commented on the physical appearance of the system claiming that it looked out
of date or that it may look out of place in older vehicles. Other participants were concerned
with the location of the touch pad and the fact that it had many buttons and functions.

Physical appearance is out of date. Looks very 50 's160's.

Where does your mobile phone go? I actually have my mobile phone where that
unit is located. Obviously the best place to put it - so location is an important
issue.
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The fact that it has so many buttonslfunctions would concern me. Seems dubious
to mix functions - back to the reservation about being able to manually trigger it.
SOS button should be quite separate from rest.

One participant also raised concern over what would happen if the driver was deaf or mute and
was unable to communicate with the emergency services. Other participants mentioned that
automatic deployment of services to the vehicle would be of benefit in such instances.

When asked whether they would want to cheat the system, all participants agreed that the
Mayday system is the type of system which you would not want to cheat. However,
participants highlighted that this may not be the case with younger age groups.

Willingness to Buy

The cost of the system and the cost of calls to the emergency services were the major
determinants influencing participants' decision to purchase the system. One participant was
concerned with whether people would also have to buy and fit an air bag to their car if it was
not equipped with one already. Many participants were also concerned with the call charges
each time the emergency services were dialled and whether the system ran on regular mobile
phone rates. For example:

What is the current charge every time you press the SOS button?

Does it cost you every time you hit the button?

Does it work on mobile rates - if they are constantly connected and talking to you
while you are in the vehicle until the services arrive, can you be charged and
when do they hang up?

Are the sensors included in the price? You would have tofit an airbag if you don't
already have one.

When asked how much they would be willing to pay for the system if it were not a standard
feature, participants generally agreed that they would pay approximately $300. However,
some participants commented that the fmal decision regarding whether to purchase the system
would rest upon yearly maintenance costs and whether they could justify these costs. Another
participant mentioned that if the system were part of RACV membership then it would be
more appealing.

!fit were part of RACV membership it would be good, that is, to have SOS plus
breakdown service combined if you were an existing RACV member. I would
probably use it because I don't own a mobile and it would be hard to contact
RA CV otherwise for breakdown assistance. I would like that feature a lot and it
would be an incentive to pay a bit more.

Social Acceptability

Two issues pertaining to social acceptability were discussed. These were, whether the system
should be compulsory and the legal implications arising out of use of this system.

The participants generally agreed that the Mayday system should not be compulsory and if it
were, it would need to be subsidised. One participant also raised the concern that fitting this
system to older cars would be difficult, as many older cars do not have airbags and these
would need to be fitted for the system to function fully.
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With regard to the legal implications of using the system, a number of participants mentioned
that they would be concerned that their speed was being monitored. They were also concerned
that information given to emergency services may be used against them as evidence of
speeding or reckless driving if legal action were to result because of the crash.

Suggested Design Changes to Enhance System Acceptability

The following changes to the design of the system were mentioned by participants in order to
enhance the acceptability of the system:

Make the physical appearance of the user interface more modem looking.

Have a mobile phone indicator of coverage in an area.

Another SOS button in the back seat for people in the back to access.

Have the SOS combined with RACV breakdown service.

Summary of Main Issues

Participants generally liked the idea of the system. However, there was some concern over
whether the system would function reliably in areas where mobile phone reception is generally
poor or non-existent. The system must also be able to confirm to the driver (if conscious) that
a distress signal has been received, and maintain constant contact between vehicle occupants
and emergency services until help arrives. Participants expressed a desire that the unit be
physically appealing, that the number of buttons on the unit be kept to a minimum and that
their function be clear, and that the unit be located within the driver's reach. The cost of the
system, maintenance and calls to emergency services was the main determinant influencing
participants' willingness to buy the system. Participants felt that the system should not be
compulsory in all vehicles, but if it were the costs would need to be subsidised. In addition,
participants expressed that drivers would be reluctant to embrace the technology if the drivers
believed that the system could be used by authorities to monitor drivers' speed and location on
the road network.

6.3.4 ElectronicLicence

The Electronic Licensing system works by asking the driver to insert a card into a slot (card
reader) on the dashboard so that the driver can drive the car. This "smart" card replaces the
key to start the car and contains information about the driver - their name, age, licence type
(including restrictions and endorsements), any driving related offences and so on. The smart
card is combined with a pin numbering system or fingerprint recognition system such that the
car will not start unless the driver is recognised as the authorised driver and the driver is
authorised to drive the car according to the licence information stored electronically on the
card.

Part of a focus group session was devoted to discussing the acceptability of the Electronic
Licensing system. The participants in this group consisted of 25 to 64 year old males.

Effectiveness

Participants raised several concerns over how well the system would work, and about the
system's reliability and limitations. For example:

How does it work? Is the computer actually in the car?

ACCEPTABILITY OF IN-VEHICLE INTEWGENT TRANSPORT SYSTEMS TO VICTORIAN CAR DRIVERS

104

..J

"I-

,-

i ~
......••

I .~-
I ,

......i

I'-i

i 1
......••



How is information on the card updated?

Do you have to plug in a PIN number?

What happens if you lose your card? Someone else can start using it and then how
are you going to start your car? Do you have a spare card like you have a spare
set of keys?

Other reliability concerns raised by participants included what happens if the system does not
register your card or how cards could be matched to people to avoid others stealing and using
your card. One participant questioned the advantage of this technology over other technologies
that are available, while another participant stated that the card was simply taking over the
function of the key.

Usefulness

The participants identified a range of uses for the Electronic Licensing system, including:

Prevention of vehicle theft;

Prevention of unlicensed driving;

Prevent repeat drink driving offenders from driving; and

It could be used in company cars if a monitoring facility were available as well.

Generally, participants felt that the system would be useful, particularly as a protection device.
However, they also felt that there were many areas in which it could be abused. There was also
some confusion among participants regarding the actual motivation and aims behind the
system.

Usability

Several concerns were raised over the usability of the system. For example, how would drivers
start their car if they lost their smart card and how would cards be matched to their owner to
prevent other people from using their card? There was also some confusion regarding the
functioning of the system, including whether the smart card has to stay in its slot while the car
is being driven.

There was also a great deal of concern that this system is easy to cheat and will be abused by
some drivers:

What is to stop me from putting my licence into someone else's car and letting
another person drive even though they have accrued too many demerit points?

No way of matching the card to the person.

If you were unlicensed drivers, you would get someone else's licence. It would
make it more difficult, but would not be a deterrent.

Willingness to Buy

There was a general consensus among participants that they would be reluctant to buy the
Electronic Licensing system unless it were compulsory, or unless it were fitted to a very
expensive car that could be easily stolen. The cost of the system and the fact that it has not
been previously tested on the general public were the main determinants influencing
participants' general unwillingness to purchase the system. For example:
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New system - something else to go wrong.

Someone could still steal your card like they could steal your keys.

Would be an advantage, but would have to be on something that was extremely
valuable and that could be easily knocked off.

Social Acceptability

The participants raised two general issues regarding the social acceptability of the system .
These were whether the system should be compulsory, and the legal implications of using
these systems. With regard to whether the participants felt that the system should be
compulsory, there was general agreement that this would depend on the complexity of the
system. However, if it were a simple system (e.g. stopped unlicensed drivers only) then the
participants agreed that they would accept it as a compulsory system.

In addition, there was a great deal of discussion among participants regarding the legal
implications of using this system. In particular, the participants were concerned about demerit
points and how these would be stored and used by the card. Several participants were also
concerned that the system might be able to monitor the car's speed.

So ifyou have too many demerit points, I presume you can't drive the car.

How do points get added to the card? For example, say you get a speeding fine
and a demerit point, how does it update your details?

You would be more worried about speeding because it might pick up that.

Does it monitor your speed? It is not going to spit out an automatic speeding
ticket?

Suggested Design Changes to Enhance System Acceptability

The participants recommended several design changes to the system to enhance its
acceptability:

Give you updates of how many demerit points have accrued.

Keen on idea of having a breathalyser device as an addition.

Limit it to a couple of aspects (e.g., drink driving, theft, unlicensed driving, maybe
even limit younger drivers from exceeding 100 km/h). All other aspects in relation
to demerit points are getting too Big Brother like.

Finger printing system as well, so you know the people who can't drive the car.
Add as required the drivers who you would want to be able to use your car. Then
delete them from the list as required.

Need to make it simple.

Summary of Main Issues

Overall, the participants voiced many concerns over the use of this system including how the
technology would work, the potential for the system to be cheated and misused by some
drivers, and the legal implications that might result from use of the system. The participants
did, however, agree that the system would be useful in preventing drink driving, theft and
unlicensed driving. Despite these uses, there was a general consensus among participants that
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they would only be willing to buy the system if it were compulsory or if it were for a very
expensive vehicle as an anti-theft device.

6.3.5 AlcoholSnifterandInterlockSystems

Two variants of in-vehicle breathalyser units were discussed: the so-called "sniffer" system
and the alcohol ignition interlock system. These systems are designed to stop people from
driving if they register breath alcohol readings that are above the legal blood alcohol
concentration. The sniffer system allows the car to be started and driven as normal. As the
person is driving, however, the sniffer sensor analyses the driver's breath for traces of alcohol.
If alcohol is detected, a voice message is issued instructing the driver to blow into the
breathalyser unit located in the car. If the alcohol reading is over the legal limit, the voice
message informs the driver that he/she has two minutes to pull over and park the car before the
engine stops. The Alcohol Interlock system, on the other hand, works by not allowing the
engine to be started until the driver has blown into the breathalyser unit. If the driver blows
over the legal limit, the car will not start. One focus group was conducted where the
acceptability of the alcohol sniffer and interlock systems was the topic for discussion. This
group consisted of males aged 18 to 39 years.

Effectiveness

Participants raised several concerns over how the two alcohol systems would function, the
reliability of the systems, and the limitations of the systems. For example:

If you blow over 0.05 will it let you wait an hour or so before you blow into it
again? Or can you blow into it every five minutes until you are under 0.05?

Will it register mouthwash and Cherry Ripes? That would befrustrating.

Of particular concern to participants were the potential dangers associated with the sniffer
system stopping the car's engine while the car is being driven. There was a general consensus
among participants that this aspect of the sniffer system could cause more problems than it
potentially eliminates:

Could be quite dangerous if after two minutes you haven't pulled over and the
engine stops - the steering wheel locks - you're going down hill- can't brake.

Could be a million reasons why you could not stop where you are - you could be
on the freeway.

Panic of being told that you have to stop might cause more problems than it is
worth ifyou weren't fit to drive in thefirst place.

It's the amount of time that it takes to detect that you are over the limit - by the
time that happens you could be on thefreeway.

Much discussion centred on whether the sniffer system or the interlock system is the more
effective system to prevent drink driving. Some participants regarded the sniffer system as less
intrusive, since drivers do not have to blow into the breathalyser unit each time they drive their
car. As a consequence, this variant of the technology might be better received than the
interlock and, therefore, taken on by more people. The number of people who have exposure
to the system would be greater than with the interlock. Other participants, however, felt that
the sniffer system is dangerous and that it leaves a window of opportunity for drunk drivers to
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begin driving their car. Hence, the interlock would be the more effective system in the long
term.

Would prefer sniffer version because you don't have to blow into breathalyser at
the start of each trip. Much rather see a voluntary version where it gives you the
option of testing but does not connect to the engine - maybe you can log it so that
you know that you are driving over the limit - you've taken the responsibility .

The one with the delay would be better (sniffer) - people more likely to take it on
because when they hop into the car they are not going to be tested straight away 
they may well get picked up.

Even though the sniffer is designed to do that, the problem with the sniffer system
is that it leaves that window of opportunity for the drunk driver - you have so
many seconds or minutes before it detects your breath and then you have an extra
two minutes of driving before the engine stops.

There were mixed reactions over the importance of reliability of the two systems to an
individual's perceived effectiveness of the technologies. Some participants indicated that it
was important that the systems be 100% reliable, while others claimed that it is not essential
that the systems be 100% reliable as long as the systems automatically disable in the event of a
malfunction. For example:

You would want the technology to be lOO%. Electronics don't last that long and
things become obsolete.

It is a machine and it is going to break down every now and then. So if you are in
a hurry to get somewhere and your interlock is busted it won't let you drive.

Unless it is failsafe so that if it did malfunction it automatically disables itself

If it is a voluntary system - if it is promoted as a device that might be helpfUl then
it is not as essential that it is 100% reliable .

It shouldn't be able to stop the car - if it becomes unreliable - that way you've got
peace of mind.

The impact of false alarms on the effectiveness of the systems was also of concern to the
participants. In particular, a number of participants were concerned with the sniffer system
detecting alcohol on the passenger's breath and activating the warnings even though the driver
had not been drinking. For example:

The thing with the sniffer system is that if someone else in the car has been
drinking it might pick it up.

It might be a bit annoying if it picks up alcohol because of the passenger .

Yes, I agree, there is no doubt that there will be false alarms all the time - you
will be stuck down the road until you work out what to do to beat the system.

False alarms would be a problem with the sniffer system. You've got a drunken
passenger in the back - you are the sober one, but you are still the one that will
have to stop in two minutes.

When asked if using the alcohol sniffer and interlock systems would make them drive any
differently, participants generally claimed that these systems would not make them drive any
differently but, rather, that the systems would impact on whether they do or do not drive. The
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technology might make drivers more vigilant to their drink driving behaviour such that they
think twice before they drive if they have been drinking. The result, nevertheless, would be
enhanced safety on the roads and, in the long term, fewer crashes attributed to drink driving.

Won't make me drive any differently, but it would make me drive less - either
walk or catch public transport - be more cautious - wouldn't attempt to start to
drive a car.

Won't impact on the way you drive - just whether you drive or not.

In addition, there were mixed opinions among participants regarding whether driving a car
fitted with an Alcohol Interlock or sniffer system would make them drive other cars any
differently. Some participants indicated that it would not impact on the way they drive other
cars or that it would make them more cautious because they do not know their current blood
alcohol concentration. Others claimed that they may be less vigilant about drink driving
without the system and may even take advantage of the fact that the car did not have an
interlock or sniffer system.

Usefulness

The participants identified a number of different uses for the Alcohol Interlock and sniffer
systems, including:

It would keep repeat offenders off the road if drunk Protects me as a driver.

It might be useful for courier companies to have one in every car in their fleet to
make sure that their drivers aren't drink driving.

It would be useful in taxis too. I'd be happy knowing that taxi drivers weren't
drunk - but the sniffer system wouldn't work though because there would be too
many drunken passengers in the car.

The participants agreed that the two systems would have the greatest benefit in keeping repeat
drink drivers off the roads. However, for people who do not drink, having to blow into the
breathalyser every time they get into the car may become somewhat of an inconvenience.
Some participants suggested that a voluntary system, which the driver can turn on and off
according to whether they want to use it or not, would overcome this problem.

Usability

In terms of usability, participants raised a number of concerns with the physical appearance
and design of the breathalyser unit. Several participants commented that the unit was "a big
clunky device - a huge thing to have sitting in the middle of your car along with the gear
stick". However, others commented that the unit did not look that much bigger than a hands
free mobile car kit and that the unit would probably get smaller over time.

When asked about how people might cheat the systems, the participants made several
suggestions. These included having one of the passengers blow into the breathalyser unit in the
case of the interlock system or opening the car windows in the case of the sniffer unit. For
example:

Can't see how it would work every time because there would be ways to get
around it or get a friend to blow into it.
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Opening the window and turning on the fan would pretty much get rid of the
alcohol in the air - so you can get around it (the sniffer) that way -just open the
windows.

If the interlock system only has the breathalyser unit then it is too easy to beat
provided you have someone else to blow into it or some contraption that can blow
air into it - the thing you use topump up the tyres.

Cut the wires.

Willingness to Buy

Participants stated that the cost of the systems, and the fact that it would be a hindrance to
them to have to blow into a breathalyser unit, were the main reasons why participants would
not be willing to buy either one of the systems. A number of participants indicated that they
would be more willing to buy these systems if they were able to switch them on or off as they
pleased. Other reasons why the participants would not be willing to buy one of the systems
included cost of installation of the system and concerns that the system might fail.

When asked what would encourage them to buy the systems the participants suggested several
reasons, namely peace of mind that they would not be risking lives and would not lose their
licence through drink driving. Either system would provide a check as to whether the driver
were above the legal blood alcohol limit and, hence, not in a position to drive safely. Parents
of young drivers might wish to purchase the system for their children - since the system would
ensure that their children are not drink driving .

Knowing that there would be no chance that I would be over (the limit) .

I'd feel more secure in knowing that everyone else on the road has got one.

The assurance that you wouldn't lose your licence for drink driving.

If I drank a lot, I probably would buy it - it is the safety factor that I have itjust in
case - it is the second opinion.

Knowing that kids are not going to drive it if they have been drinking - probably
the biggest market .

There were mixed opinions among participants regarding whether a car, which had one of the
two systems as a standard feature, would be more appealing than a car without one of these
systems. Several participants agreed, however, that if the systems were not a standard feature
they would not purchase them, because they could not justify spending money on a system
designed to prevent drink driving when they don't drink drive in the fIrst place. Hence, for
some perceived usefulness of the technology was another important factor influencing
willingness to buy .

When asked how much they would be willing to pay for the Alcohol Interlock system,
participants generally agreed that they would pay between $80 and $200. However, they also
stated that they would be willing to pay more for it if their car was expensive .

Social Acceptability

There were three general issues pertaining to social acceptability that were raised by
participants. These were whether the systems should be compulsory, whether the systems
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should take control away from the driver and whether the system would become publicly
acceptable over time.

With regard to whether the systems should be compulsory, the participants agreed that the
systems should not be compulsory for every road user, just for repeat drink driving offenders:

Certainly could not have everyone having that sort of system - could offer it as an
alternative to someone who wants to be really sensible and be stopped from
driving in those circumstances. You couldn't tell people to have that system in
their car unless there was some background.

Not for everyone - start with repeat offenders.

Can't see it happening in the short term - would need to start with offenders and
repeat offenders.

One participant suggested that there should be a flashing visual warning to inform drivers
whether there is alcohol in the car. It was argued that this "passive" warning should be
compulsory, but that the more active or intrusive components of the system, that is the
breathalyser and the engine immobiliser, should not be compulsory.

As long as you could switch off the audio alarm - just have a flashing visual
warning - this would let you know that there is alcohol in the car - purely for
information purposes - the reminder would be okay to be compulsory, but the
breathalyser and immobiliser would need to be voluntary.

This comment raises the issue of how drivers feel about their control being taken away for
them, and to what extent drivers feel that the sniffer and/or interlock systems take the
responsibility of driving safely away from the driver. Participants generally agreed that, as
currently designed, the sniffer and interlock systems take control away from the driver and that
this is not desirable - although, for repeat drink driving offenders, taking away driver control
might be justified. The participants also stated that they felt that a voluntary system, which can
be turned on and off as desired, or a system that simply warned drivers that they were over the
limit but did not actually immobilise the car, would be a lot less controlling and more
acceptable to drivers. For example:

I think that ethically the passive (snifJer) system poses no problems - to just have
a little beep, but as soon as it starts controlling you that is where the problems
begin.

It would take away my ability to make a decision for myself.

Participants also raised concerns that the systems would not be socially accepted and that
blowing into a breathalyser unit might be embarrassing for some drivers in the presence of
their peers or work colleagues. Other participants, however, argued that peoples' perceptions
of the technology would become more positive over time.

But if it is an acceptable part of society down the track, then what is the problem
with blowing into a breathalyser - 20 odd years ago people didn't want to wear
seat belts - if you make it acceptable to society then there is no shame in blowing
into a breathalyser when you get into a car with your boss.

Might just be one of those things that takes awhile to become socially accepted 
but I'd probably prefer to have a couple of uncomfortable years and be
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embarrassed occasionally by the interlock, than get cleaned up by someone who
has just run a red light.

Suggested Design Changes to Enhance System Acceptability

The participants suggested the following design changes to the alcohol sniffer and/or interlock
systems in order to improve their acceptability:

GPS transmitter in every car linked to mobile phone to send message to police
saying that this person is over the limit - so ifperson does not stop in two minutes
the police will know where to pick the person up - person is still doing something
wrong.

The hazard lights could flash to let everyone else know that you are over the limit
and that you are supposed to pull over - to let everyone else know around you
that you have been hitting the grog and that you are pretty dangerous to be
around.

Design it such that the car could not go over a certain speed - at around 20 or 30
km/h - you would look pretty silly and other people would know what is going on
- encourage them to pull over.

Many participants felt that the systems should be designed so that drivers have the option of
turning the systems on and off as they please. For example, if drivers have been drinking, the
systems could be enabled. However, if drivers have not had anything to drink, then there
would be no need to enable the system. The responsibility is with the driver as to whether or
not to enable the system and, in turn, whether or not to drive if the system detects that he/she is
over the legal blood alcohol limit. Many participants also suggested that the engine
immobilising function of the sniffer system be omitted from the system's functionality. In this
way, the technology would be purely informative. Nevertheless, the immobilising function
should be reserved for repeat drink drivers only.

Optimal design would be a simple, voluntary breathalyser, because most of the
time you don't know if you are over the limit and that way people can take the
responsibility for themselves whether they drive or not.

If it is a voluntary system, I wouldn't make it disable the car - I'd have that as a
step that is enforceable for someone that is convicted of drink driving - I'd be
quite attracted to something that is information giving.

Summary of Main Issues

Overall, the participants agreed that these systems would be useful, particularly for repeat
drink driving offenders. There was concern, however, that the sniffer system might pose a
potential danger to car occupants when it disables the car's engine two minutes or more into
the drive. Perceived usefulness and effectiveness of the systems was also tempered by
concerns that drivers could easily circumvent the systems, that the systems could issue false
positives or that the systems could fail. Participants expressed a general reluctance to having
either system in their car. Participants suggested that a voluntary sniffer or interlock system,
which drivers can choose to disable, would be more acceptable and more appealing to buy
than a mandatory system which cannot be turned offby the driver.
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6.3.6 FatigueMonitoringSystem

Fatigue Monitoring systems warn drivers when they are showing signs of falling asleep at the
wheel - for example, erratic steering wheel movements, a decrease in blinking, closed eyes and
relaxed grip on the steering wheel. Part of a focus group session was devoted to discussing the
acceptability of the fatigue warning system. The participants involved in the discussion were
aged 18 to 24 years.

Effectiveness

The system's capabilities and limitations were the focus of much discussion in this group. One
issue raised was the potential for the system to falsely detect signs of fatigue and to issue false
alarms as a result. This is because signs of fatigue might vary from individual to individual
and as such loosening one's grip on the steering wheel, for example, might not necessarily
indicate that a person is fatigued but rather that the driver is trying to "loosen up" and relax.
Hence, the effectiveness of the system in correctly identifying signs of fatigue in each case
was perceived to be questionable by this group of participants

I am not a bigfan of using grip on the steering wheel as an indicator - it wouldn't
be reliable enough.

I don't always keep the same grip on the steering wheel regardless of whether I
am tired or not - if I get stressed and I am gripping the wheel, I tell myself to
relax and so I loosen my grip.

What happens if you sneeze and one hand comes off the steering wheel to cover
your mouth?

Blinking isn't a good indicator either - if the air conditioner is on and it is
pointed at your face, you blink more.

Hence, for participants in this group the reliability of the system was very important in their
judgement of the perceived effectiveness of the Fatigue Monitoring system. All participants
agreed that the system would need to be 100% reliable otherwise it would not be worth using.
False alarms would annoy drivers and, at worst, might result in drivers ignoring the warnings
when the warnings are actually valid.

When asked whether they would drive differently in a car equipped with the system the
participants stated that they would not drive any differently, but that the system would make
them feel safer. The participants also raised the concern that some people may become too
reliant on the system:

I can see some people relying on the system too much - waiting until they hear a
warning before they pull over.

Reliability and false alarms would be the biggest concerns, because if you came to
rely on it too much and it didn't work, it might result in a lawsuit.

In addition, the participants felt that their passengers would approve of the system and would
feel safer driving in a car equipped with the fatigue warning system. For example:

I think I would feel safer as a passenger because I could say: "You are obviously
tired, let me drive ", and they can't argue with that.

If the driver hasn't registered it (the warning), but it has woken you up, you could
get the driver's attention.
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Usefulness

The participants identified several uses for the Fatigue Warning system, including reducing the
crash rate of people who do a lot of driving such as truck drivers. The participants also felt that
the system would be most useful for them on long trips where there is more chance of drivers
becoming fatigued. The technology was perceived to be of little use to drivers who might only
drive short distances in urban areas. One participant also commented that parents with young
children might be particularly attracted to this technology for its perceived safety value.

Usability

Participants raised several issues pertaining to the usability of the Fatigue Warning system.
One participant indicated that they would prefer a different audio warning to the "fatigue
warning" message. Another participant felt uncomfortable at the idea of having a camera in an
obvious place in the car where the driver can easily see it. There was also some concern with
the citrus spray warning that might be implemented in some variants of the system. The
concern was that some people might be allergic to some of the ingredients in the spray, which
could be potentially dangerous if the driver were to have an allergic reaction to the citrus spray
while driving .

Such concerns with the usability of the system raise the issue of whether drivers would want to
cheat the system. The participants stated that whether they would try to cheat the system
would depend on the reliability of the system and how far away they were from home. That is,
if they were only five minutes from home then they would ignore the warnings. However, the
general consensus among the participants was that they would not try to cheat or abuse the
system.

Willingness to Buy

The reliability of the system, how invasive the system was and the cost of the system were the
main factors identified by participants as important in influencing their willingness to buy the
fatigue warning system. All participants agreed that the cost of the system relative to its
usefulness is an important issue that would influence their willingness to purchase the system.
The participants indicated that they would be prepared to pay more for the system if they felt
that it would be useful in reducing their risk of having a fatigue related accident. One
participant also indicated that they would not buy the system unless they knew exactly how it
worked and was confident that it would not issue false alarms. Hence, proven effectiveness of
the technology, including high reliability, was another important factor influencing
participants' willingness to buy the Fatigue Monitoring system. Participants also stated that
they would be more likely to buy the system if they had experienced a number of "close calls"
because of feeling drowsy while driving or because they actually fell asleep at the wheel.

The participants also agreed that if the system were a standard feature it would make a car
more appealing. However, this was only the case if the system were reliable. If the system
were not reliable and issued false warnings then the participants indicated that they would not
want the system even if they did not have to pay for it, because the false warnings would be a
nuisance and potentially distracting. If the system were not a standard feature, the participants
indicated that their decision to purchase the system for installation in their vehicle would be
based on the cost of the system. The participants also indicated, however, that they would only
buy the system if they were buying a new car and would not fit it to an older car. This has
implications for young drivers who are not likely to buy a new car until they are much older.
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When asked how much they would pay for the system the participants commented that they
would pay around $200 to $300 for the system. However, if the participants were purchasing a
system that takes control of the car and stops the engine, they would expect to pay up to
$1,000 in order to ensure that the quality of the system was high.

Social Acceptability

Two issues pertaining to the social acceptability of the system emerged during the discussion.
These were whether the system should be compulsory and whether the system should be able
to take control away from the driver. The participants stated that they would not mind if the
system were compulsory as long as it was not too expensive and was subsidised. The
participants also stated that they would expect insurance costs to come down if the system
were compulsory to off set the cost of purchasing and maintaining the system.

If the technology were made compulsory, participants raised the issue of how authorities
would enforce that all cars get fitted with the technology. Enforcement was deemed important
because participants did not like the idea of an "unsafe" (and unlicensed) driver being on the
road putting others' lives at risks because he/she might be driving while fatigued. It was
suggested that enforcement of compulsory instalment of the Fatigue Monitoring system could
occur as part of the roadworthy test. That is, to be classed as roadworthy, a car must be fitted
with a Fatigue Monitoring system.

You'd also want to know how they would monitor that every car had the system
installed - maybe as part of the roadworthiness test - everybody around you
could be so safe but one person who is unsafe and has lost their licence - and they
could get away with it

However, it was also suggested that installing the system to a car that is over 20 years old
might not be worthwhile. Apart from potential incompatibility issues in trying to fit a new
technology to an old car, it might prove costly to fit the technology to a car that might soon
"expire" and then have to purchase the system again to fit to the new (used) car. Consequently,
it was also suggested that, to legally sell a used car, the car must have been fitted with the
technology. This condition could then be easily checked as part of the roadworthy test, which
already is a mandatory requirement for all cars that are to be sold second-hand.

If you had a 30 year old car and you had tofit it to that car and that car died and
you had to buy another car and the previous owner hadn't fitted it to that car
whether you would get a further government subsidy. (This followed on from the
suggestion that purchase and installment of the system be government subsidised.)

They could make it such that if you are selling a car you have to fit it to your car
before selling it - that way if you are buying a new c.aryou know that it has the
system there otherwise you cannot legally sell it and the car wouldn't get its
roadworthy certificate.

Maybe say that you only have to fit it to cars made after 1980, and if the car is to
be sold, it has to have the system in it in order to pass its roadworthy

There was general agreement among the participants that they would not want the system to
take control away from them as a driver. The participants also stated that they felt the system
which takes control of the car could be very dangerous unless it were 100% accurate and could
be overridden. For example:
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You would have to be sure that in pulling you off the side of the road you weren't
going to be hitting any other cars or a tree

If the system were taking control away from the driver it would have to be 100%
accurate.

The participants all agreed that they would find the system that only warns the driver that they
are showing signs of fatigue more appealing than the system that takes away driver control.

Suggested Design Changes to Enhance System Acceptance

The following design changes were suggested by the participants in order to increase the
acceptability of the Fatigue Warning system:

Maybe the way they monitor fatigue could be different because it would be so easy
to get it wrong.

Instead of citrus spray (as a warning), the air conditioner could be turned on
automatically - if it were blowing in your face that would wake you up.

Some sort of graded response, such that if it beeped once you could press a button
and it would recognise that you are alert, but then, if you pressed it a second or a
third time, the warning would be more urgent, for example, louder beeps.

Summary of Main Issues

Overall, the participants thought that the system was a good idea and would be effective in
reducing fatigue related accidents, particularly for those drivers who drive over long distances.
Concerns were raised, however, over the ability of the system to accurately detect when the
driver was showing signs of fatigue. The reliability of the system which takes over driver
control of the car was also of concern to participants, as they felt that this system had the
potential to be very dangerous. Finally, the participants indicated that they would be more
willing to buy the less controlling of the two fatigue warning systems, but only if it were
useful to them as a driver, reliable and reasonably priced. Nevertheless, participants were not
against compulsory introduction of the technology for cars less than 20 years old provided it
was government subsidised and provided mandatory installation of the technology was well
enforced. This could be achieved through the roadworthy test and, hence, would ensure that all
cars to be sold second-hand that are less than 20 years old have been fitted with the technology
before they can be legally sold.

6.3.7 LaneDepartureWarning

The Lane Departure Warning system detects if a vehicle is about to veer off the road. This
may be, for example, because the driver is fatigued or because the driver is distracted. Two
focus groups were conducted where the acceptability of the Lane Departure Warning system
was the focus of discussion. In one session, participants comprised males and female aged 65
years and over. In the other session, participants were males and females aged 18 to 24 years.

Effectiveness

A number of concerns were raised by participants regarding how the system operates, the
reliability and the limitations of the system. There was much uncertainty among participants,
particularly in the 65+ group, about how the system operates. For example:
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Can you override it and switch it off?

In addition to giving a warning, does it also activate your indicators to let other
drivers know that you are drifting out of your lane?

The question that comes out of this is how do you want the system to work? Do
you want it to indicate the grass verge? Do you want it to indicate that there is an
obstacle there? Or is the merely picking up two dotted white lines indicating that
you are drifting out of your lane?

Of particular concern was whether the system would work effectively on all types of road
surfaces and in different weather conditions. Participants were concerned that the system may
not be able to detect that the car was drifting off roads where there were no lane markings or in
weather conditions where visibility might be poor, such as in fog, heavy rain or bright
sunlight. For example:

If you were on a road without white lines on, like on an un-sUlfaced road, would it
activate the warnings?

Does the system need to see the white lines in order to work?

There is also the situation where you are merging on to thefreeway and your lane
is about to end - I think there is a big question as to what information is being
analysed -lines or geographic features?

Would this work infog? If it did, then I would really want to have one.

In direct sunlight too, where it is hard to see - would the mechanism be able to
cope with that too?

For the system to be perceived as effective, participants in the 65+ group wanted to be sure
that the system would warn them quickly enough in the event that their vehicle did drift out of
its lane.

The crash into the oncoming vehicle because someone fails to attend - is it (the
system) really going to be able to react quickly enough?

What I would have liked to have seen in that video was a camera where the driver

was and to see what the camera was showing - what it was taking in as you went
along various roads. You want to know how it reacts to various situations - we
might want it to react faster.

Relative protection - if it is effective - if it is going to warn me quickly that I am
drifting into the next lane and there is something coming, or if it is going to tell
me five minutes after I have hit something.

There were mixed opinions among participants as to whether the system would have to be
reliable 100% of the time. Some participants felt that it would need to be 100% reliable,
mainly because false alarms would become very annoying and compromise the effectiveness
of the system. Others felt that 100% reliability was less important because it is only a back-up
system and it is ultimately up to the driver to watch the road. One participant did, however,
state that an indicator should also be titted to cars to inform drivers when the system is
malfunctioning.
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In general, participants felt that, to be effective, the system would have to be able to function
under various road and weather conditions and would need to be fairly reliable. One
participant summed up this general feeling as follows:

In terms of its effectiveness we would want to know if it was effective in a variety
of weather conditions, variety of light circumstances, what its response time is 
in order to determine how valuable it might be - as far as the user is concerned
my summary statement would be that I don't see much potential for it around the
city, but for long haul driving it could be excellent.

When asked if using the Lane Departure Warning system would make them drive any
differently, the participants all agreed that they would not drive any differently with this
system, mainly because they view it as a back up system. However, there was concern,
particularly among the 18 to 24 year old participants, that some drivers may become too
reliant on the technology:

You might end up relying on it too much. So in the car without the technology you
might find yourself off the road because you are waiting for it too beep.

People may become too dependent on it - to think: "I'm tired, it will wake me up
if I fall asleep and drift off".

In the 65+-year-old group, the participants felt that their passengers would not react to the
system or be bothered by it in any way. The 18 to 24 year old participants, however, stated that
they felt their passengers would be uncomfortable about the system, particularly if it just
began beeping. These participants were also worried that their passengers would think that
they were bad drivers if the system kept on issuing warnings to them .

Usefulness

Several uses for this technology were identified. These were:

Sounds good for long monotonous driving - it sounds as if it would be an
extraordinarily expensive thing for people who did most of their driving within a
few kilometers or within an hour from their home.

The drift part I see on country roads and yes, I think it would have a use there.

On long country trips - that is when you need additional information to keep you
on the road.

I can see it serving the same purpose as the rumble strip on the side of the road
and that is useful.

Truck drivers could definitely use it. I do a lot of interstate driving and they must
get tired and don't realise that they are close next to you .

Might be usefUl in situations where you are inadvertently drifting even if you are
not dozing.

It is obvious from the above comments that the participants felt that the system was going to
be the most useful when driving in the country or on long trips where driving while fatigued or
becoming easily distracted might be a problem.
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Usability

The participants raised several issues regarding the usability of the Lane Departure Warning
system. A large amount of this discussion centred on the relative value of the visual and
auditory warnings. The participants generally agreed that the visual warnings would be a
distraction and could even be dangerous and that they would prefer a system that only issued
auditory warnings.

One of the things I am not keen on is the visual warning. I would rather have two
sounds - one to say look out you are going left and one to say you are going right.

I would support not having the visual distraction while driving - the sound yes 
the rumble noise - that would be invaluable - the visual warning could be quite a
danger.

The audio warning is good. Part of the problem on the road is that we miss so
many visual cues because of one thing or another - so I think that something that
sounds out the warning is good.

Distraction of visual warning - things happen so quickly - you could be looking
at the visual warning and miss something out infront of you.

The visual warning might be a bit of a distraction, but not the audio warning.

I would prefer it without the visual - I prefer the audio on its own - I've got
enough to concentrate on visually as it is.

One participant, however, raised the issue that the audio warning may not be heard over the
radio:

Another point we touched on is whether people want a visual indicator. I know a
lot of people who would not hear the rumble over the hi-fi - the audio warning
would have to be at 120dB to be able to drown out the hi-fi.

Another participant suggested that one way to overcome this problem would be to have the
audio warning override and shut down the radio.

In addition, a participant in the 65+ group stated that he/she would want to be able to control
the volume of the audio warnings. This was so people with hearing aides can adjust the
warnings to suit their needs. Several other participants also suggested that a tactile warning,
such as a vibrating steering wheel, in addition to the auditory warning would be beneficial.

The participants also raised some concerns with the physical appearance of the visual display
unit, stating that is was too big and that its location would distract the driver and impede their
VISIon:

An obstruction like that would stop my wife from buying a car - would need
something that is not in the direct line of view.

It looks like a big impediment.

I wouldn't want it anywhere on my dashboard.

If it were behind the column it would be better, because it doesn't need to be that
big.

I can't stand things on my dash.
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When asked if they would want to cheat the system, participants in both groups all agreed that
this system is not the type of system that you would want to cheat. The participants in the 18
to 24 year old group did, however, state that they might want to cheat the system if it were
malfunctioning.

Willingness to Buy

The price of the system and its perceived usefulness were the two main determinants
influencing participants' decision to want to purchase the system. For the 18 to 24 year old
group cost was the overriding factor determining whether they would buy the system, while
for the 65+ group the perceived usefulness of the system was the main factor influencing their
purchase decision.

When asked what they would be willing to pay for the system, the 65+ participants stated that
they would be prepared to pay around $200 for the system; however, this would depend on the
fmancial worth of their car and on the perceived usefulness of the system. For example:

If it were only a few hundred dollars I would probably buy it, but if it were up to a
thousand dollars then I would have to think very carefUlly.

For a $20, 000 to $30,000 car, $100 would be a lot, but $20 would be nothing.

I would probably pay $250 if I were buying a new car, but $1000 - no way.

The two things that come to me are: if I were no longer doing the country drives it
would no longer be relevant, and if it costs a bucket to put it on then I could do
without it - cost and perceived usefUlness.

The 18 to 24 year old participants indicated that they would be willing to pay up to $500 for
the system, but this depended on the perceived value of the system to the driver and on how
much money they had to spend.

Participants also indicated that several things would prevent them from buying the system,
including:

If it is not simple - keep it simple and stupid.

Probably also if it weren't 100% reliable - if you knew that it worked just most of
the time - I'd probably wait a few years until the system isperfected.

If you had to wait a week for it to be installed it would be a real hassle - does not
seem worth itfor a system that will just beep at you ifyour car is off the road.

Taken together, these comments suggest that, to be willing to purchase the system, participants
would want the technology to be easy to use, affordable, they would want to be travelling long
distances, the system would need to be highly reliable and installation of the system should not
be a lengthy process or an inconvenience to the driver.

Nevertheless, participants indicated that, if the system were a standard feature in a new
vehicle, it would make the car more appealing. If it were not a standard feature, the
participants stated that their decision to buy the new vehicle would be based on the added cost
of the system and on whether the system would serve a purpose for them.
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Social Acceptability

Two general issues pertaining to social acceptability were raised by the participants. These
were whether the system should be compulsory and whether the system should take control
away from the driver.

With regard to whether the system should be compulsory, the participants expressed mixed
feelings. Some indicated that the system should not be compulsory, others did not care if the
system were compulsory and others thought that the system should be compulsory, but only
for younger drivers or truck drivers and provided that it had proven effectiveness. Many of the
participants agreed, however, that, if the system were to become compulsory, it should be
subsidised and only be compulsory for new vehicles and should not be retrofitted to older cars.
However, this means that some people may never be in the market for such a technology, for
example, young drivers who often purchase a second hand car as their first car, drivers who
cannot afford new cars and drivers who choose not to purchase new cars for some reason other
than cost.

Another participant raised the concern that fitting such a system to cheaper cars may lead to
these cars becoming less reliable. Consequently, this technology should only be fitted to more
expensive cars as suggested in the following comment:

I'm a little concerned with all these gadgets on the lower level cars. They are
turning them out as fast as they can so they can make a profit - there is not much
margin for profit on these small cars. If they start putting gadgets on the small
cars it will mean the prices will have to go up, which they will try to resist and so
the quality will come down and how reliable will the cars be then? I hope all this
extraordinary stuff will go on Mercedes and other luxury cars.

The second issue raised by participants concerned the amount of control the system should
take away from the driver. All participants felt that this system was only a warning system and
should not take away responsibility or control from the driver. Furthermore, participants
expressed concern that a more controlling variant of the system, such as one that steers the car
back into the correct lane, might be dangerous and, hence, not at all desirable.

If you were to indicate that you are going to go outside of your lane it does not
warn you - you can't take away total driver responsibility.

None of these things will override driver control- they are only an indicator.

I think that these systems should not be relied upon

The most variable issue in this business is individual driver capacity and if this
system can sharpen that just a little bit then fine. We cannot take away from the
driver either the control or the responsibility because at the end of the day the
driver is in charge - lets have these aides, but lets not think that they will take
over everything.

I wouldn't mind a passive system but something that took over - if you couldn't in
any way override it, then I wouldn't want it at all - it would be dangerous.

It may not be safe to do that. You may have had to swerve because somebody has
done something stupid next to you and if your car is trying to steer you back into
the car that swerved towards you - that could be dangerous.
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Suggested Design Changes to Enhance System Acceptability

The participants suggested several design changes to the Lane Departure Warning system in
order to enhance its acceptability:

One extra feature - if I turn my indicator on to the left it tells me if there is a car
in my blind spot.

I think it would be much more useful as an integrated system that looks forward,
looks backward and sideways.

If you could use it for more - such that it could tell you about distance from the
car infront - so you could up-grade the system.

The above comments indicate that participants liked the idea of the technology being able to
do more than currently specified. The option here is that, in addition to a Lane Departure
Warning, drivers might also want to install a following distance warning in their car rather
than changing the functionality of the Lane Departure Warning system.

The majority of participants felt that the visual warning should be omitted and that there be an
audio warning only. (Although, a couple of participants liked the idea of a vibrating steering
wheel as a warning.) Participants in the 18 to 24 year old group felt that much of the cost of
the system would be in the visual warning. Consequently, one participant in the 18 to 24 year
old group suggested that there be two options: a cheaper system with an audio warning only,
and a more expensive system with a visual and audio warning for those who want a visual
warning also and who can afford to spend the extra money. By having a cheaper option
available, the technology may become more affordable to young drivers.

There could be two options for those who prefer to have a visual warning as well
but at a higher price, might be more appealing to someone who can't hear very
well - and at a lower price, the audio system - most people would go for the
audio - but have the option to meet different price market.

Summary of Main Issues

Overall, the participants felt that the system was a good idea and would be useful, particularly
for country driving and when driving for long periods of time. They did, however, raise some
concerns as to whether the system would function effectively on different road types and
under different weather conditions. With regard to the usability of the system, the participants
felt that the visual warning would be distracting to the driver and possibly even dangerous and
that the size and location of the visual display would also pose similar problems. The
participants indicated, however, that they would be prepared to purchase the system, but only
if it were reasonably priced and of use to them in the first instance.

In this chapter, the fmdings of the focus group discussions on the acceptability of various ITS
technologies were presented and discussed. In Chapter 7, the fmal chapter of this report, the
practical implications of the findings for the reduction of road trauma in Victoria are
discussed.
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7.0 GENERAL DISCUSSION

This report describes the outcomes of a study commissioned by the RACV to gauge Victorian
drivers' views on a number of in-vehicle ITS technologies with high estimated safety potential
that are currently available in Australia or are almost ready to enter the market. The purpose of
the study was to assess how acceptable these technologies are likely to be to Victorian car
drivers. This was achieved by conducting eight focus groups involving a total of 52 Victorian
drivers varying in age from 18 to 83 years who, from examination of Victorian crash data,
were likely to derive the greatest safety benefit from the selected ITS technologies.

It was asserted at the beginning of this report that failure to accept a device, or opposition to a
device, may result in drivers not using it, circumventing it, or purchasing a vehicle that is not
fitted with the device. If the safety benefits of in-vehicle ITS technologies are to be realised
therefore, it is critical that barriers preventing them from being purchased and used in the
intended manner be identified.

In this fmal chapter of the report the general findings that emerged from this study are
discussed. The initial part of the chapter, following from the preceding discussion, will focus
on barriers that might be expected to prevent each of the technologies examined from being
purchased and used in the manner intended by system developers. Following this, other
relevant issues are discussed.

7.1 Barriers to Acceptance of In-vehicle ITS

In Chapter 6 the fmdings that emerged from the focus groups were discussed under the general
headings of effectiveness, usefulness, usability, willingness to buy and social acceptability. In
addition, changes suggested by participants to enhance the design of the systems were
discussed. On the basis of the information derived from the focus groups, it is possible to
identify the key barriers that could be expected to prevent each of the systems discussed here
from being purchased and used by Victorian drivers in the manner intended by system
developers. It is likely that these same barriers will affect the acceptability of some in-vehicle
ITS technologies not addressed in this study. The key barriers that emerged can be
summarised as follows.

• Drivers generally are not in favour of systems that take away driver control, especially if
they perceive that systems that take away driver control might compromise driver safety.
(Although, there is evidence from the study that drivers in the 40 to 64 year age group may
be amenable to a Forward Collision Warning system that incorporates active braking.)

• Drivers are aware that over-reliance on ITS technologies may compromise driver safety if
the system malfunctions or if they drive vehicles not equipped with the systems on which
they come to rely. It is important, therefore, that operating manuals and other educational
and training materials stress that ITS technologies are driver support systems and that
ultimate responsibility for safe driving rests with the driver.

• Drivers have expectations of the degree of functionality that should be incorporated into
proposed systems. For example, the participants in the current study had expectations that
Forward Collision Warning systems should not only detect the likelihood of colliding with
other vehicles ahead, but also the likelihood of colliding with other objects, including
pedestrians and vulnerable road users. This is important feedback to system developers in
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detennining the capabilities of the next generation of forward obstacle warning and
avoidance systems.

• Drivers are reluctant to embrace a technology with low reliability. Where the technology
cannot function with total reliability, it is imperative that the capabilities and limitations of
the system are conveyed to drivers through user operating manuals and training materials.
In addition, the findings from this study suggest that road authorities and other key
stakeholders need to provide the necessary infrastructure to support the reliable operation
of in-vehicle technologies - for example, the development of ITS architectures that enable
the automatic transmission in real time of speed data from the road network to vehicle
digital maps where there are transient changes in posted speed limits.

• Drivers are reluctant to embrace a technology with a high false alarm rate. It is important,
therefore, that systems are optimised to minimise false alarms and that operating manuals
and training materials highlight conditions under which false alarms can be expected, as
knowledge of these is likely to make the systems more acceptable to users.

• Drivers will only embrace a technology that is perceived to be useful to them. However, at
the same time, the fmdings from this study suggest that drivers often under-rate the
potential usefulness of ITS technologies because of a fundamental lack of understanding of
the crash types which are capable of being addressed by those technologies. It is important
therefore, that in stimulating demand for these products consumers are made aware of the
traffic scenarios in which the systems will actually have the greatest safety benefit.

• Drivers are acutely sensitive to poor human-machine interface design and generally desire
the option to override system warnings as required. The participants in this study made
various recommendations for improving the design of certain systems. The two systems
that stand out as ones requiring particular thought from a design point of view are the
Alcohol Interlock and sniffer systems as these systems have significant potential, if
properly designed, to be both effective in reducing road trauma and acceptable to users. It
is critical therefore, that system suppliers and vehicle manufacturers incorporate good
ergonomic design into the ITS technologies that they develop.

• Drivers generally need firm scientific evidence that a system is effective before they will
use it. This suggests the obvious need for long-term field studies, such as the TAC SafeCar
Project, to determine the actual effectiveness of these systems in reducing the incidence
and severity of crashes. Furthermore, this information needs to be disseminated widely to
the community.

• Cost to purchase and maintain a system is a critical factor influencing drivers' willingness
to buy and use a technology - drivers are willing to pay very little (generally only a few
hundred dollars) for an ITS, even if the technology is considered to be highly acceptable.

• Drivers are willing to accept compulsory fitting of some technologies to vehicles,
especially where purchase and installation costs can be subsidised and where the system is
reliable and has been proven (e.g. as with airbags) to save lives on the roads.

• Drivers in their capacity as passengers are likely to embrace ITS technologies as a means
of empowering them to speak up when the driver they are accompanying is exceeding the
speed limit. It is known from previous research (e.g. Regan & Mitsopoulos, 2000) that
passengers can have a negative influence on drivers, particularly if both driver and
passenger are young peers. This suggests that the marketing of ITS systems should focus
not only on drivers but also on passengers and the parents of young drivers and passengers.

ACCEPTABILITY OF IN-VEHICLE INTELLIGENT TRANSPORT SYSTEMS TO VICTORIAN CAR DRIVERS

124

,
......•

,
--"

"-
"-"'

. ~-
•-

,It-

I~.-I

1~.-I

,,~
....•

''I
-"'"

'>1\

....•

'"-



• Drivers are unlikely to accept ITS technologies which give them the feeling that "Big
Brother" is monitoring their activities, and invading their privacy. This suggests the need
for the suppliers of systems to make it clear to potential purchasers the exact conditions
governing the operation of the system.

• Drivers are unlikely to embrace ITS technologies which they believe can be circumvented.
A case in point is the Electronic Driver's Licence. It is important, therefore, that suppliers
and manufacturers of systems consider ways in which their systems can be circumvented
and develop measures to prevent this from occurring. In addition, operating manuals and
other documents supplied with ITS technologies should make it clear that the system in
question has been designed to minimize the possibility of circumvention.

• At this stage in the evolution of ITS technologies there is very little segmentation of the
market to cater for the differing requirements of drivers of different age and gender groups.
The fmdings from this study, however, suggest that drivers in these different groups have
different needs which will need to be met if systems are to be acceptable to them. It is
important that these needs are identified and that system developers are aware of them in
designing and marketing systems.

• Perceived acceptability of informative Intelligent Speed Adaptation systems was relatively
high in the present study. Given that this is one of the more mature and reliable systems,
and that it is likely to confer to the community significant safety benefits, the Victorian
road safety community should be giving a high priority to promoting and preparing for the
deployment of this system.

• It is important to note that the fmdings that have emerged from this study may not be
totally representative of the views of broader society given that the participants
interviewed in this study were small in number and were not representative of all drivers in
Victoria for whom the systems discussed are likely to have the greatest benefit. The study
and the findings deriving from it, therefore, should be regarded as exploratory.
Nevertheless, important issues were raised in the current report that should be brought to
the attention of the relevant authorities who are in a position to influence the design and
uptake of ITS technologies.

7.2 Estimated Crash Number and Cost Savings

• The Alcohol Interlock was predicted to lead to the greatest reduction in crash numbers and
costs, preventing 906 crashes and saving $263 million per year. The saving in crash costs
estimated for the Alcohol Interlock is almost double that of any of the other ITS
technologies. The other technologies with relatively large predicted savings in crash
numbers and costs are the Electronic Licence and Intelligent Speed Adaptation.

• Estimates of the likely initial acceptability of the ITS technologies were used to calculate
annual savings in crash numbers and costs associated with the deployment of the various
ITS technologies. The "acceptability factors" used in these calculations were the same as
those used by Harrison and Fitzgerald (1999) for those systems that were also addressed
by Harrison and Fitzgerald (1999) (i.e. Intelligent Speed Adaptation, Forward Collision
Warning, Alcohol Interlock). Similar estimates were used for the remaining systems.
Noteworthy is the fact that the estimated acceptability factor scores used by Harrison and
Fitzgerald (1999) were very high. On a scale of 0 to 1, where 1 denotes the highest level of
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perceived acceptability of the technologies, the estimates used by Harrison and Fitzgerald
(2000) ranged from 0.9 to 1.0.

• It is interesting, then, to revisit these acceptability factor scores in light of the focus group
findings reported here. Participants in the focus groups were not able to provide a relative
judgement of their perceived level of acceptability of the various technologies, as they
were exposed to only a sub-set of the technologies under consideration. It is clear,
however, from what has been said that the acceptability of some of the technologies
discussed was very much lower than the acceptability factor scores used to calculate
annual savings in crash numbers and costs associated with deployment of the various
technologies. As an interpretive exercise, the two senior authors each made a relative
subjective judgement, based on the fmdings deriving from the focus groups, of the
perceived acceptability to participants of the technologies discussed. Both authors were
involved in the conduct of the focus groups and in the interpretation of the data deriving
from them. Their judgements (out of a score of 10) were categorised as low (0 to 2), low to
medium (3 to 4), medium (5 to 6), medium to high (7 to 8), and high (9 to 10). Table 7.1
provides the two senior authors' agreed relative ratings of participants' perceived level of
acceptability of each of the technologies discussed. The third column in Table 7.1
compares the authors' subjective rankings with the acceptability factor scores used to
derive estimated cost savings.
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Table 7.1. Acceptability factor scores and subjective estimates of relative perceived level of
acceptability of each ITS technology

Technology Acceptability
factor score
used to derive
estimated cost

savmgs

Forward Collision Warning 1.0MediumLower

Intelligent Speed Adaptation

0.9Medium to highLower

Mayday System

0.9MediumLower

Electronic Licence

0.9Low Lower

Alcohol Interlock

0.9Low to mediumLower

Fatigue Monitoring

0.8Medium to highLower

Lane Departure Warning

1.0MediumLower
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From Table 7.1 it can be seen that, generally, the authors' subjective judgements of drivers'
acceptability of all of the technologies were lower than the acceptability factor scores used to
derive estimated cost savings. The implication of this is that the estimated cost savings
reported earlier in this report may be less than originally predicted. Paradoxically, the two
technologies that would appear to have the greatest benefit in reducing road trauma, the
Electronic Licence and the Alcohol Interlock, had the lowest perceived level of acceptability
among the participants in this study. The implication of this finding, in particular, is
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significant. It suggests that, unless appropriate mechanisms are put in place to increase the
perceived acceptability to drivers of these systems, the high potential crash and cost savings
that could be derived from these systems will never be realised. As previously discussed, the
findings from the focus groups highlight some of the salient issues that need to be considered
in increasing the acceptability to drivers of these systems.

Another important point to note about Table 7.1 is that Intelligent Speed Adaptation, which is
the technology that is most likely after the Electronic Licence and the Alcohol Interlock to
reduce road trauma, appears to be relatively more acceptable to consumers than the other
technologies studied (with the exception of the Fatigue Monitoring system). Given that
Intelligent Speed Adaptation appears to be relatively acceptable to drivers and given that it is
both more mature and inexpensive compared to some other technologies (such as Forward
Collision Warning), road authorities and other stakeholders should be investing resources in
developing the necessary infrastructure to support this system and prepare society for
deployment of it. While perceived acceptability of the Fatigue Monitoring system was
relatively high, it is unlikely, in the opinion of the authors, that a reliable system will enter the
local market for another three or four years. In the meantime, additional research is required to
determine, for a much larger sample of drivers, those factors that are potential barriers to the
successful implementation of these and other in-vehicle ITS and how these barriers can best be
overcome.

7.3 The Present Findings in Cortext

It is appropriate to consider the fmdings from the present study in the light of the previous
research on acceptability reviewed earlier in this report.

It is difficult to compare the fmdings from this study with those obtained seven years ago by
Cairney (1995), even for the two technologies, Mayday and Fatigue Monitoring, that are
common to both studies. The main reason is that Caimey (1995) did not provide a description
of the technologies that were discussed in his focus groups. Hence, it cannot be ascertained
whether the participants in Caimey's (1995) study were in fact commenting on the same
systems functionally as those discussed in the current study.

The technology of interest in the study undertaken by Harrison et al. (2000) was the Seat Belt
Reminder System. Unlike in the Harrison et al. (2000) and the Caimey (1995) studies, there
was no attempt in the current study to measure before and after the focus group discussions
any changes in attitudes and opinions about the technologies discussed. This was an
intentional decision, as the two earlier studies had found little or no change in attitudes and
opinions as a result of the group discussions. Harrison et al. (2000) had postulated that the
focus groups would simulate the social processes that might occur with the introduction of
Seat Belt Reminder systems and that this might have an effect on attitudes and opinions.
Evidently, short duration focus groups are not sufficient for this to occur.

The only other study conducted in Australia examining acceptability issues is the study
reported by Gray (2001), which gauged via a telephone survey user opinions about Intelligent
Speed Adaptation, Forward Collision Warning and Route Guidance systems. It is not
appropriate to attempt to compare the Gray (2001) study with the present study given that the
former did not involve the use of focus groups and hence there was no opportunity in that
study for people to debate with each other the pros and cons of the various technologies.
Nevertheless, it is interesting to note that, as in the present study, drivers in Gray's (2001)
study appeared to be very reluctant to embrace speed limiting technologies.
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It is difficult to compare· the findings from the current study with acceptability studies
conducted overseas given differences in user populations, differences in methodology,
differences in the systems investigated, and uncertainty regarding the definition of
acceptability that was used in the studies conducted overseas. Nevertheless, for the one system
for which it is possible to make a meaningful comparison - Intelligent Speed Adaptation - the
present study supports the fmdings of overseas studies that users are more accepting of speed
alerting than speed limiting technologies (e.g. Varhelyi, 2001).
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7.4 Methodological Issues

7.4.1 RecruitmentofParticipants
The recruitment strategy used in the current study was biased towards the recruitment of
drivers living in close proximity to Monash University's Clayton Campus to enhance the
likelihood of participants attending the focus group sessions. Consequently, nearly three
quarters of respondents were from South-Eastern metropolitan Melbourne. Nevertheless,
within this sample there was a wide spread of occupations, educational levels and type of work
undertaken by the respondents. While the geographical area from which potential focus group
participants were recruited extended out as far as Hallam it did not include respondents from
rural areas of Victoria, although many participants in the focus groups commented that they
did considerable driving outside Metropolitan Melbourne. While it would have been desirable
to have sampled drivers from rural areas, this was not logistically possible in order to complete
the study on time. Based on the fmdings of the present study, however, it is predicted that rural
participants, compared to metropolitan participants, may have rated as relatively more
acceptable the Mayday, Lane Departure Warning and Fatigue Monitoring systems.
Respondents in the present study frequently commented on the usefulness of these systems in
rural environments. This is, however, said with some caution in the absence of further
research.

The fmal sample of participants in the focus groups was similar in socio-economic
composition to the people invited by telephone to participate in the focus groups. The only
difference was that in the focus groups there was a greater proportion of participants with
postgraduate university qualifications than in the broader sample telephoned. While this may
have had an effect on the perceived acceptability of the system investigated, particularly in
relation to willingness to purchase the systems and social acceptability, it is not known how
great this effect might have been. Certainly, the present study controlled more stringently for
this factor than the Caimey (1995) and Harrison et al (2000) studies. Unfortunately, such self
selection bias is almost impossible to control for in studies of this kind in which, for ethical
reasons, it is a requirement that all participants be volunteers.

Finally, it was not possible in the time available to recruit as many 18 to 24 year old males as
was originally desired given that people in this age group were found to be less likely than
drivers in other age groups to commit to attending a focus group. Nevertheless, the smaller
than desired number of participants in this age group contributed very actively and
constructively to the discussions.

ACCEPTABIUlY OF IN-VEHICLE INTElliGENT TRANSPORT SYSTEMS TO VICTORIAN CAR DRIVERS

128

•
.-1/1

'''I

.....••

'''I
.....••



7.4.2 EffectofDriverBehaviouronDriverAcceptability

The 32-item Driver Behaviour Questionnaire (DBQ) was administered as part of a larger
questionnaire to participants at the beginning of the focus group sessions. The purpose of
administering the DBQ was to assess whether participants' driving styles were similar across
groups, since it is not known to what extent different driving styles are likely to influence
perceptions of acceptability. Analysis of the DBQ responses, however, revealed that there
were significant differences between some groups on all except one of the four underlying
DBQ dimensions defined by Aberg and Rimmo (1998). It is not clear to what extent the few
differences in driving style between groups that were observed may have affected perceptions
of acceptability. In order to resolve this issue, it would be necessary to conduct a study with a
much larger sample of people in which driving style could be examined as an independent
variable.

7.4.3 EffectonAcceptabilityof InteractionwithITS

The participants in the present study, like those in the Caimey (1995) and Harrison et al (2000)
studies, had no physical interaction with the systems that were discussed. It is not known,
therefore, to what extent participants' acceptability of the systems examined in this study may
have changed over time if they had interacted with them. Some previous studies, for example,
have shown that respondent viewpoints can change once "hands on" experience with an ITS
technology is attained (e.g. Becker et al., 1995, cited in Brackstone & McDonald, 2000).
Obviously there is a need for further research to determine which dimensions of acceptability
are most amenable to change over time and which ones are most likely to be accurately
measured in short duration focus group discussions of the kind conducted here. Until such
research is carried out, studies such as the present one can at least provide system designers
and relevant stakeholders with initial insights into the issues that are likely to be of most
concern to potential users of the systems.

7.5 Future Research

The findings from the present study suggest the need for further research. The following
suggestions are made .

• It is important to carry out further research involving a larger and more representative
sample of people (including rural drivers) to identify the full range of issues that are
important to Victorian drivers in judging the acceptability of in-vehicle ITS, which have
significant potential to enhance their safety. The immediate focus for such research in
Victoria should be on the Electronic Licence and Alcohol Interlock/Sniffer systems, as
these appear to be least acceptable to drivers, but appear to offer the highest potential
safety benefits .

• Further research is needed to determine the most effective strategies for enhancing the
acceptability to drivers of the systems investigated in this study, particularly those which
have high estimated safety benefit but low perceived acceptability. Some such strategies
have already been suggested earlier in this discussion. The development of such strategies
will require the cooperation of vehicle manufacturers, designers and suppliers of ITS
systems, the road safety community and other key stakeholders such as ITS Australia
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• The focus of attention in this study has been on car drivers. Clearly, there is a need to
conduct research along similar lines to gauge community acceptance of emerging ITS
technologies that are being designed in North America, Europe and Japan for other
members of the road user community such as motorcyclists, pedestrians, bicyclists, and
drivers of heavy vehicles.

• Further research is needed to better understand how individual factors such as age, gender,
socioeconomic status and driving style affect drivers' perceptions of acceptability of in
vehicle ITS technologies in Australia

• Acceptance is still a poorly dermed and understood construct in the ITS domain. There is a
need for further research to better understand the constructs that underlie it, to determine
which dimensions of acceptability are of most importance to consumers in choosing
particular ITS products and to determine which constructs underlying acceptability are
most amenable to change over time .

• An important research priority is the development of a general tool that can be used to
validly and reliably measure all of the various constructs that underlie acceptability.

• Finally, in this study, the focus of attention has been on the acceptability of in-vehicle ITS
technologies. To the knowledge of the authors, no research has been conducted in
Australia (or elsewhere) to gauge driver acceptance of the vast range of out-of-vehicle ITS
technologies that are starting to emerge to improve safety and mobility. It seems to be
taken for granted that road authorities and system developers know what the public wants
in these systems. The findings from this research suggest, however, that this may not be so.
Thus, to ensure emerging systems are effective and commercially viable it is critical that
further research be undertaken to determine what the community deems acceptable in such
systems.
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APPENDIX A: INVENTORY OF IN-VEHICLE ITS

Application Safety Benefits Stage of development

t Applications that minimise & prevent crashes Intelligent Speed

Both VJaIIling and limiting system typesAdvanced prototype systems
Adaptation

have great potential to reduce fatal andtested in Europe, and
(ISA) - Warning

non-fatal accidents. The speed limitingfonhcoming trials in Australia.
and Limiting

systems, in particular dynamic rnther than
fixed, have the greatest safety potential(59% for fatal accidents).

Following

Shown to increase headways in US &Tested in US and Isr.aeli studies,
Distance

Isr.aeli studies. to be trailed in Australia.

Warning (FDW) Forward

Estimated reduction of 40-80% in rear endCommercial systems are
Collision

collisions due to inattention or followingavailable. ACAS trials in US.

Warning
too closely.

Lane Departure

Potential to reduce run-off-road crnshes byAvailable in trucks (US),
Warning

24%. prototypes available in Europe
&Japan.Lane O1ange

Potential to reduce lane change crnshes byCommercially available, but not
Avoidance

37%. currently capable of sensing
rnpidly ovenaking vehicles.Driver

For the SAVE system, predicted 10-15%Commercially available vigilance
Impairment

reduction in fatalities related to drivermonitoring and warning systems
Monitoring

impairment (stress, alcohol, medications,in trucks. The SAVE system is
(SAVE system)

inattention, etc). about 3 years from being
commercially available.Seat-Belt

Despite high compliance with restrnint use,Available.
Reminder

1 in 5 occupants killed in unrestrnined
System

Safety benefits not yet quantified.

Reverse

Low safety benefit for encroachmentAvailable for encroachment
Collision

crnshes ~owspeed). Unknown safetycrashes. Prototypes being
Warning(R~

benefit for imminent crossing path crnshes.developed for crossing path
crashes.

Srnan Restraint

Reduce serious injuries by up to 20%.

Systems Pedestrian

Predicted but unknown benefitsPrototype systems available in
Detection

Japan.

VISion

Predicted but unknown benefitsAvailable in 2000 Cadillac

•.•nn~lnc~ ~_•.
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Enhancement Deville's and Jaguar XKR

Vehicle

Predicted but unknown benefitsCommercially available.

Diagnostics Adaptive Guise

For speeds above 50 kmlh up to 29%Commerciallyavailable since
Control

reduction in rear-end crashes for cars fitted1995 Gapan).

with it. Recognised as more of a comfort than safety feature.Vehicle-Road

Prevents collisions with forward obstacles,Prototype developed in Japan.
Infrastructure

overshooting on CUlVes,crossing collisions,
Communication

right-turn crashes, pedestrians, lane
departures. Benefits not quantifiedElectronic

Build up image of other road users. SafetyPrototypes available
Mirrors

benefits unknown

Automatic

Minimal safety benefits estimatedCommercially available

Cockpit Configuration
2. Applications that minimise crash consequencesEmergency

Improved link to emergency and roadsideCommercially available.
Alerting Systems

services. Potential to prevent up to 11% of
road fatalities.

OashData

Demonstrable but not yet quantified safetyCommercially available.
Recorder

benefits.

3. Applications that influence traffic exposureElectronic driver

Useful in enforcing driver licenceEarly prototype phase.
licences

restrictions. High estimated benefits, e.g.,
saving of 100 lives and 2500 injuries peryear in Sweden.Route

Reduce exposure, but small benefitsSome systems available.
Navigation

expected
Systems Alcohol

36% reduction in drink-driving offencesInterlocks commercially
Detection and

when interlock fitted available. Sniffer systems under
Interlocks

development.

Location

Demonstrable safety benefits, dependingCommercially available
Specific Alert &

on the type warning.
Warning

Vehicle Stability

Unknown, but probable safety benefitsCommercially available
Warning & Assistance

Car Multimedia

Unknown, but probably safety disbenefitsCommercially available
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APPENDIX B: RECRUITMENT SURVEY
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APPENDIX C: SURVEY ADMINISTRATION

Sampling Area

Calls were made to households in the South-Eastern suburbs of Melbourne. This area VIaS chosen

in order to maximise the likelihood of survey respondents expressing interest in participating in a
focus group, since the focus groups were being held at the Oayton campus of Monash University
in South-Eastern Melbourne. There 'WaS some concern that restricting survey administration to a
cenain area would lead to biases in the sample in tenns of socio-economic status. However, after
due consideration, it 'WaS felt that the suburbs to be targeted did in fact cover a range of socio
economic backgrounds. Nevertheless, questions were added to the survey to gauge the, spread of
the sample in tenus of occupation, work type, and level of education, which are often used as
indicators of socio-economic status.

Generation of Telephone Numbers

Initially, calls were made with numbers that were randomly generated by computer. However,
after two nights of administration the response rate 'WaS very low. The problem VIaS that the
majority of numbers were not to homes, but to businesses, fax machines, and to disconnected
numbers. Moreover, there were several complaints from people with unlisted numbers. As an
alternative strategy, calls were made to numbers that had been selected randomly from the Telstra
White Pages. As predicted, the response rate improved (see below). Consequently, this second set
of telephone numbers VIaS used during the remainder of the survey administration period.

Target Recruitment Sample

It VIaS envisaged that a maximum of 10 participants be recruited for each focus group - that is,
five participants from each of the two sub-groups being represented in a given focus group.
Hence, across eight focus groups, the target sample size VIaS 80 participants. For each sub-group,
the target sample size is shown in Table 4.1. To safeguard against attrition, it was desirable to
recruit an additional participant per sub-group for each focus group.
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Sample size

15

10

20

10

10

5

5

5

Number of focus groups

3

2

4

2

2

1
1

1

Table c.t. Sample size to be recruited for each driver sub-group based on the number of focus
groups

Driver sub-group

Males aged 18 to 24

Females aged 18 to 24

Males aged 25 to 39

Females aged 25 to 39

Males aged 40 to 64

Females aged 40 to 64

Males aged 65 and over

Females aged 65 and over

To ensure that recruitment was carried out efficiently, it was decided that, initially, all participants
over the age of 18 years who wished to undertake the telephone survey be allowed to participate,
but that once the quota had been filled for a particular group respondents from that group no
longer be required to undertake the full survey. For example, once the quota for female drivers 65
years of age and over had been filled, survey respondents in this group would no longer be asked
whether they would be interested in attending a focus group. Hence, in this case, the survey
would have ended after Section D - Demographics. This procedure continued until only two
sub-groups were left where the quota had not yet been filled At this point, the interviewer was
instruCted to ask specifically during the introduction whether there were any members in that sub
group (or in those sub-groups) in the household who would be interested in undeItaking a short
survey. For example, if participants were still required from the male 18 to 24 year old and male
25 to 39 year old sub-groups, then the introduction to potential participants would read as
follows:

Hi. My name is XXXXXX and I'm calling from the Monash University Accident
Research Centre here in Melbourne. We are conducting an important survey for
the RA CV that takes less than five minutes to complete. Your phone number was
randomly generated by computer, and we would greatly appreciate it if there is
someone in your household who is a male aged between 18 and 39 years who
would be able to help us out by amwering afew questions ...

This procedure was not adopted until members from only one or two sub-groups were still
required, because it would have been cumbersome to have specified five or so sub-groups that
were still required Moreover, if this procedure were adopted when the quota had not yet been
filled for most sub-groups, potential participants in the sub-group for which the quota had been
filled were more likelyto feel slighted by not being asked to participate than if this procedure were
adopted when only one or two sub-groups were the only groups that were still required
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Response Rates

To determine survey response rates, surveyadrninistration 'W'a.S divided into three phases. Phase 1
'W'a.S where the phone numbers randomly generated by a computer program were used. In both
Phases 2 and 3, the phone nwnbers randomly selected from the Telstra White Pages were used
However, Phase 3 marked the point when interviewers were instructed to recruit only from a sub
set of sub-groups. It is imponant to distinguish between the three phases, otherwise the response
rates would be distoned due to different methods of administration used in each phase.
Therefore, in reponing response rates, it 'W'a.S impottant to preserve the distinction between the
phases.

In Phase 1, numbers were taken from a pool of 6,000 randomly generated phone numbers.
During Phase 1, a total of 709 calls were initiated, of which 125 resulted in contact with a
potential participant. Of these, eight resulted in a panicipant being recruited for a focus group
(6.4%),31 resulted in a completed interview (but not recruited for a focus group) (24.8%),68 calls
were refusals (54.4%), six were cases where the respondent did not hold a current car driver's
licence (4.8%), nine were cases where the panicipant did not currently drive a car (7.2%), one case
'W'a.S where the panicipant drove a motorcycle or a truck for more than 20 percent of his/her
driving time (0.8%), and two calls were tenninated by the panicipant pan way during
administration (1.6%). No direct contact 'W'a.S made with a potential panicipant in the remaining
584 calls. These comprised: 103 unanswered calls (17.6%),46 calls to answering machines (7.9%),
37 calls where the line 'W'a.S engaged (6.3%), 349 calls where the line 'W'a.S disconnected (59.8%),
and 49 calls to a wrong number (e.g. fax machine) (8.4%).

In Phases 2 and 3 of survey administration, numbers were taken from a pool of 3,152 numbers.
In Phase 2, a total of 253 calls were initiated of which 109 resulted in direct contact with a

potential panicipant. Of these calls, 21 resulted in a panicipant being recruited for a focus group
(19.3%), 28 surveys resulted in completed intervie'WS (25.7%), 53 calls were refusals (48.6%), 6
were cases where the respondent did not hold a current car driver's licence, did not currently drive
a car or drove a motorcycle or a truck for more than 20 percent of his/her time spent driving
(5.5%) and one call 'W'a.S terminated by a panicipant during administration (0.9%). No direct
contact 'W'a.S made with a potential panicipant in the remaining 144 calls. These comprised.: 27 calls
to answering machines (18.8%),45 calls to unanswered numbers (31.2%), 14 calls to homes where
the line 'W'a.S engaged (9.7%), 44 calls to disconnected numbers (30.6%), and 14 calls to a wrong
number (9.7%).

In Phase 3 of survey administration, 2,719 calls were initiated, with 1,469 resulting in contact with
a potential panicipant. These comprised: 58 calls where a focus group panicipant 'W'a.S recruited
(3.9%),97 completed intervie'WS (6.6%),510 refusals (34.7%), six calls where the respondent did
not hold a current car driver's licence (0.5%), 16 calls where the panicipant did not currently drive
a car, seven calls where the main form of tranSpon 'W'a.S a motorcycle or a truck, and six were
cases where the call 'W'a.S terminated by the panicipant (0.5%). Another 769 calls were made to
households where the potential panicipant 'W'a.S not in the required driver sub-group (52.3%). No
direct contact 'W'a.S made with a potential panicipant in the remaining 1250 calls. These consisted
of: 408 calls where there 'W'a.S no answer (32.6%), 281 calls to answering machines (22.5%), 107
calls to households where the line 'W'a.S engaged (8.6%), 354 calls to disconnected numbers

(28.3%), and 100 calls to wrong numbers (8.0%%).
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APPENDIX D: INFORMATION TO FOCUS GROUP PARTICIPANTS

Explanatory Statement

Acceptability of In- Vehicle Intelligent T r.msport Systems by Car Drivers

Dr. Michael Regan of the Monash University Accident Research Centre in Oayton, Victoria is
conducting research investigating the acceptability of new in·vehicle systems. While these new
systems have the potential to reduce road crashes and injury, they are unlikely to have a positive
effect on driver behaviour if they are not acceptable to drivers. It is therefore important that the
development of these new systems be accompanied by research to investigate factors that
influence their acceptability among road users.

If you agree to take part in the project, you will be asked to participate in a srnall discussion group,
which will be led by an experienced and trained researcher. The discussion group will begin with
an explanation of the rationale behind the project, and some detail about the types of new systems
that may be introduced into new cars. This will be followed by a group discussion of views
relating to the potential use and acceptability of these new systems. The group discussion will take
approximately 2 hours. You will be offered $30 to compensate you for your time and any
expenses involved in travelling to the session.

No findings that could identify any individual participant will be published. Only members of the
research group will see the infonnation you provide. To ensure the accurate recording of
infonnation, the discussion group will be videotaped, but the tapes will be erased at the end of the
project. No names will be put into any written records of the group discussion, with all names
replaced with numerical codes. All other data from this project will be kept at the Monash
University Accident Research Centre. Only members of the research group will have access to
this data, which must be stored for five years under university regulations, without any identifying
infonnation.

Participation in this research is entirelyvoluntaty, and you are free to withdraw at any time and for
any reason. If you agree to participate could you please sign the attached consent form and bring
it with you to your discussion group. If you have any queries, or would like to be informed of the
aggregate research findings, please do not hesitate to contact me on telephone (03) 9905 1838 or
email michaeLregan@general.monash.edu.au. Alternatively, you can contact Eve Mitsopoulos on
telephone (03) 9905 1900 or email eve.mitsopouloS@general.monash.edu.au .

Should you have any complaint concerning the manner in 'Whichthis research (project 2001/463)
is conducted, please do not hesitate to contact The Standing Committee on Ethics in Research
Involving Humans at the following address:
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The Secretary
The Standing Committee on Ethics in Research Involving Humans
Monash University
Oayton Victoria 3800

Telephone (03) 99052052 Fax (03) 99051420
Email: SCERH@admmonash.edu.au

Thank you

Or Michael Regan
Senior Research Fellow

Consent Form

Acceptability of In-Vehicle Intelligent Transport Systems by Car Drivers

I agree to take part in the above Monash University research project. I have had the project
explained to me, and I have read the Explanatory Statement, which I keep for my records. I
understand that agreeing to take part means that I am willing to:

• Take part in a discussion group concerning the acceptability of intelligent tranSport system
applications, and

• Allow the group discussion to be videotaped

I understand that any information I provide is confidential and that no information that could
lead to the identification of any individual will be disclosed in any reports on the project, or to any
other party.

I also understand that my participation is voluntary, that I can choose not to participate in part or
all of the project, and that I can withdraw at any stage of the project without being penalised or
disadvantaged in anyway.

Participant's Name: (please print)

Signature: Date: .
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APPENDIX E: FOCUS GROUP DISCUSSION GUIDE

1. What are your first impressions of the technology?

• What do you like about the technology?

• What don't you like about the technology?

2. Do you think that driving a car with this system will make you drive any differently?

• Will it make you a safer driver? In what ways? Under what conditions? (ie. different speed
zones; residential versus freeway, etc.)

• Will it make you a less safe driver? In what ways? Under what conditions?

3. HOwusifidwould you find the technology? Would it serve a pwpose for you?

• In what ways?

• Under what conditions? (ie. different speed zones; residential vs freeway, etc.)

4. HOw do you think your passengers would react to the system?

• Do you think that they would find it distracting?

• Or do you think that they might be more relaxed because they might think of the
technology as an extra set of eyes?

5. Would you want to cheat the system? Can you think of anyways to cheat the system?

6. Can you think of any potential problems or concerns that you might have in using the system?

• Do you think it could be a distraction?

• Do you think that you might end up relying on it too much?

• Reliabilityproblems

• False alarms

• Maintenance issues

7. Would you be able to put up with the system even if were not 100% reliable? Or if it issued
false warnings? Or if there were potential problems or concerns with maintenance?

8. HOw would you feel about the system taking control away from you as the driver?
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(Give example specific to system. eg Larr Departure W~ al11./aIly stm'-pt b:uJea1tO the 'YO'Jd as
cppaai to S)Stemthat ~ -pt a ~ that -pt areif!trade.)

9. What would stop you from buying the system?

• Cost

• Hard to use and understand

• Perceived usefulness

• Perceived effectiveness

10. What would encourage you to buy the system?

• Avoid traffic fines (where relevant)

• May save my life

• May save passenger and other lives

11. If you were buying a car and the system was a standard feature, would it make the car more
appealing?

12. If you were buying a car and the system were not a standard feature, would you buy the
system? If so, how much would you be willing to pay for it?

13. How do you think the system could be better designed to make it more appealing to you?

13. Would driving a car with this system make you drive other cars that are not equipped with this
system any differently?

• In what "W'c1ys?

14. How would you feel if it were compulsory for you to fit this technology to your vehicle?
Should it be compulsory?

16. Any other comments or issues?
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APPENDIX F: FOCUS GROUP QUESTIONNAIRE

Participant code:

Date:

MONASH
(' !\ I V E 1<. SIT Y

Accident Research Centre

Acceptability of In- vehicle Intelligent Trnnsport Systems by Car Drivers

Questionmire

Thank you for corning along today. Your involvement is greatly appreciated. We would also be
grateful if you could take a few minutes to answer the following questions. We are interested in
your honest opinion, and remember, all of the information that you provide will be kept
confidential.

Part A - Personal Details

1. What is your age in years?

2. Are you male or female? D Male DFemale

3. Are you:

D
D
D
D
D

A student in tertiary education

In full time employment

In part time employment

Retired

Involved in full time home duties

D Unemployed

D
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4.

5.

Other, please specify

If you are in Full time or Pan time employment, what type of work do you do?

What is the highest level of education you have so far completed?

D Year 11 or less - did not complete Year 12

D
Year 12 or equivalent

D
Trade certificate

D
Other certificate

D
Associate diploma

D
Bachelor's degree

D Honours year or Graduate diploma

D
Masters and! or PhD

D
Other, Please specify
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Part B - Driving experience and record

1. Do you currently hold a Probationary or a Full car driver's licence?

D Probationary

2. How old "Wereyou when you were first licensed to drive a car?

3. On average, how many hours do you spend driving a car each "Week,including "Weekends,
for work purposes? This does not include the time that you might spend driving to and
from work..

4. On average, how many hours do you spend driving a car each "Week,including "Weekends,
for private purposes? This does include the time that you might spend driving to and
from work..

5. In the last twelve months have you been booked for.

Speeding?

DYes
D No

If YES, on how many occasions?

[

Parking?

DYesD No

If YES, on how many occasions?

I

Running a red light?

DYesD No

If YES, on how many occasions?

[
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Having a blood alcohol concentration at or above O.OS?

..J

OYes

6.

If YES, on how many occasions?

In the last twelve months, have you been involved in a crnsh(es) as either a driver or as a
passenger?

,
-",

'Ill-

If YES, how many times were the driver and how many times were you the passenger?

OYes

o Driver oPassenger

III-
11-
III

-"'"

"'-

7.

If YES, what type of crnsh(es)? (e.g. rear-end, head-on, lost control of vehicle on a bend)

Each of the statements below is a situation in everyday driving. Your taSk is to state how
often the descnbed situation has happened to you before by ticking one of the boxes
provided These boxes are intended to give a scale from never on the left to very often on
the right. '1-
Deliberately disregard speed limit to follow traffic flow

Often Very often

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
,~-
'''I

---

I~-

"'~-
i'~--
'.--
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Overtake when the car in front is lowering its speed approaching a speed-limited area

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

Fail to notice" green arroW' at traffic signal allowingyou to turn

D
DDDDD

Never

Very seldomRather seldomSometimesOftenVery often

Forget to loosen the parking brake when driving off D
DDDDD

Never

Very seldomRather seldomSometimesOftenVery often

Drive especially close to the car in front as a signal to its driver to go faster or to get out
of the way

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

Forget to dip the lights -when driving during dark hours and are reminded to do so by
other drivers flashing their lights

D DDDDD
Never

Very seldomRather seldomSometimesOftenVery often

Speed up at traffic signals at a green or yellowphase D
DDDDD

Never

Very seldomRather seldomSometimesOftenVery often
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Deliberately park your car against parking rules in order to run an errand

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

,.-

Drive by mistake against a sign (e.g. drive through a "STOP" sign) because you didn't
notice it before

D DDDDD
Never

Very seldomRather seldomSometimesOftenVery often

Misread signs and find yourself lost D
DDDDD

Never

Very seldomRather seldomSometimesOftenVery often

Fail to notice when a traffic-signal turns green D
DDDDD

Never

Very seldomRather seldomSometimesOftenVery often

Deliberately exceed speed limit on main roads during low traffic D
DDDDD

Never

Very seldomRather seldomSometimesOftenVery often

Find yourself driving in the fourth gear even though you are driving fast enough to be in
fifth gear (answer only if applicable)

'~-

11-
'lI!--'

"-

"

-"'"

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

",
_.J

".-
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Uncenain where you left your car in a large parking lot

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

Intend to reverse and find that the car is moving forward because it is in the wrong gear

D D DDDD
Never

Very seldomRather seldomSometimesOftenVery often

Deliberately exceed the speed limit when overtaking D
D DDDD

Never

Very seldomRather seldomSometimesOftenVery often

Fail to notice the traffic sign telling you that the road is temporarily closed

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

Intend to drive to destination A, only to suddenly find yourself on the road to destination
B, perhaps because the latter is your more usual destination

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

Miss your exit on a freeway and have to make a lengthy detour

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often
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Misjudge the road surlace and -whenbraking find the distance to stop to be longer than
you expected

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

'Ill-
Shift into the wrong geanvhile driving (answer only if applicable)

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

Switch on the wipers for example, -whenyou meant to switch on something else, such as
the head lights

It
-"'"

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

III

_.J

Forget which gear you are currently in and have to check with your hand (answer only if
applicable)

"',-
,~--

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

Deliberately turn onto a main road just in front of an oncoming vehicle even though no
other traffic is approaching

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

".---

Misjudge the gap to the oncoming vehicle while overtaking and are forced to just sweep in
front of the vehicle you overtake

I'~-
D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often "~.-

"~
.....•
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Turn right onto a main road into the path of an oncoming vehicle that you hadn't seen, or
whose speed you misjudged

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

Try to shift into a higher gear even though you're already in the highest gear (answer only
if applicable)

D D DDDD
Never

Very seldomRather seldomSometimesOftenVery often

Park against parking rules because you can't find a parking space D
D DDDD

Never

Very seldomRather seldomSometimesOftenVery often

Misjudge your speed when you exit from a main road and have to slam on the brakes

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

Occasionally cut into the opposing lane when driving around sharp bends in rural areas
even though you can't see all that far ahead

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often

Misjudge the gap to an oncoming vehicle when you are turning right and force the
oncoming vehicle to slam on the brakes

D
Never

D
Very seldom

D
Rather seldom

D
Sometimes

D D
Often Very often
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Underestimate the speed of an oncoming vehicle when overtaking

"

......•

·w-

D
Never

D
Very seldom

o
Rather seldom

D
Sometimes

D D
Often Veryoften

'~
.....••

Part C - Use of Technologies

1. Do you currently own a car? OYes

2.

If YES, what type of car do you drive?

What influenced your decision to purchase this car?

If you own your own car, which of the following do you have in your car?

D Air conditioning

D ABSbrakesD Driver air bagD Passenger air bagDGlralannD ffiplayerD Hands free mobile phone kit
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3. Have you ever owned or driven a car equipped with the following technologies?

D In- vehicle route navigation

D Guise control

D Adaptive cruise control

D Reverse parking aid

D Speed alert

4. Which of the following facilities do you access at least once a week?

D Cable television

D Personal computer at home

D Mobile phone

D EmailIInternet at home

D Automatic Teller Machines

D Telephone banking

D Internet banking

D Hand held computers (e.g. Palm Pilot, Compaq iPAQ)

D Electronic diary
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APPENDIX G: ITS FUNCTIONAL DESCRIPTIONS

Intelligent Speed Adaptation - Alerting and Limiting
Systems

Technologies have been developed that 'WaIllyou if you exceed the speed limit or prevent you
from exceeding the speed limit.

Speed alerting or warning systems, as the name implies, 'WaIllyou if you exceed the speed limit
and it is up to you to decide whether or not to slow down when a warning is issued by the system.
Usually these systems give the driver a visual warning when the speed limit is exceeded If the
visual warning is ignored - perhaps because the driver failed to see the visual warning - then the
system issues an audio warning a shon time later. The audio warning keeps sounding until the
driver slo"WSthe car down to below the speed limit.

Speed limiting systems, on the other hand, physicallyprevent you from exceeding the speed limit.
Usually these systems give the driver a visual warning when the car is approaching the speed limit.
If the person continues to speed, the system prevents fuel from reaching the engine and the
brakes are automatically applied so that the speed limit is not exceeded

The technology behind these systems is fairly simple. Each vehicle has a global positioning
system, so that the car kno"WSexactly where it is in Melbourne. The car also has a CD ROM
containing an electronic map of Melbourne with all of the roads and the speed limits on those
roads. So when the car passes a speed sign, the car kno"WSwhere it is and what the new speed limit
is and either warns the driver or slo"WSthe car down automatically if it is speeding.

Forward Collision Warning System

Special technologies have been developed that 'WaIllyou if you are about to collide with a
stationary or slow moving object ahead of you. These are known as Forward Collision Warning
systems.

Pretend you are driving on a road with two lanes in each direction - like Warrigal road - and
pretend that you are in the right lane. Pretend that you have a truck in front of you and that there
is a car in front of the truck - but that you can't see the car in front of the truck All of a sudden
the car in front of the truck decides to turn right into a side street and slo"WSdown rapidly. In
turn, the truck ahead of you slams on its brakes. If you weren't watching what was going on, you
would crash into the back of the truck - that's how many rear end crashes happen. However, if
you had a Forward Collision Warning system, it would detect that you were rapidly approaching
the truck in front and 'WaIllyou early enough to give you enough time to brake and avoid a
collision with the truck These systems usuallygive you an aggressive audio warning to spring you
into action.

These systems rely on a special radar unit that is mounted at the front of the vehicle. The radar
unit send out radar beams that hit the car in front and then bounce back to the radar unit. The
rate at which these beams bounce back tells the car how rapidly it is approaching the vehicle in
front. A computer in the vehicle warns the driver if the radar beams indicate that a collision is
likelyto occur.
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Lane Departure Warning System

Special technologies have been developed that are capable of detecting if you are about to drive
off the road - for example if you are falling asleep or drive too fast around a corner - and warn
you early enough to give you enough time to react. These are known as Lane Departure Warning
systems.

These systems usually rely on video cameras mounted at the front of the vehicle that take
continuous video footage of the road ahead, particularly of the lines on either side of the road. A
computer in the vehicle constantly analyses the video footage and issues a warning if it looks like
the car is drifting out of its lane. The warning is usually an audio warning and it normally sounds
like the rumbling sound you hear when you drive over a rumble strip on the edge of a freeway.

Fatigue Monitoring System

Special technologies have been developed that detect if you are showing signs of falling asleep at
the wheel of the car and issue a warning to wake you up. These are known as fatigue warning
systems.

People behave in predictable ways when they become fatigued - their steering wheel movements
become more erratic; they blink more slowly;they close their eyes for longer, they relax their grip
on the steering wheel; and so on. Fatigue Monitoring systems monitor these vital signs using
video cameras and other sensing devices. If they detect that a person is becoming fatigued, they
usually sound audio warnings. Some systems also release refreshing citrus fragrances - and some
even make the seat and the steering wheel VIbrate.

Emergency Notification "Mayday" System

Imagine that you have been involved in a serious car crash and that you are lying unconscious in
the car. Special technologies have been developed which detect that your car has crashed and then
immediately telephone emergency services to advise them of the exact location of your vehicle.
These systems are known as Mayday systems.

The technology behind these systems is fairly simple. Each vehicle has a global positioning
system, so that the car knows exactly where it is in Melbourne. The car also has sensors which
detect when an airbag has been deployed and when the car has rolled over. When activated, these
sensors send the GPS coordinates of the car to emergency services using a mobile phone
connection in the car.

These systems have the potential to save many lives by getting an ambulance to the crash scene as
soon as possible.

Electronic Licence

Pretend that you hop into a car and drive it away even though you are not licensed to drive a car.

Nowadays, there is really nothing to stop a person from engaging in unlicensed driving. All they
have to do is hope that, while they a driving, they don't get pulled over by a police officer and
asked to produce their licence.
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But let's pretend that cars will be different in the future. Pretend that instead of using a key to
stan a car, you have to use a smart card that looks like a credit card In the car of the future you
insert the smart card into a small slot in the dashboard of the car - just like inserting your credit
card into an A1M to withdraw money.

The smart card contains personal information about you like your name, your age, whether you
are a learner, a P-plater or a full licence holder; and so on. It might also contain information about
how many demerit points you have accumulated When you insert the card, the on-board
computer reads the information on the card - and if the computer decides that you are licensed to
drive the car - the car will automatically stan. If not, the car will not start.

Let's pretend that the car is even more sophisticated. Perhaps you have been involved in multiple
drink driving offences and that this information is recorded on your smart card The smart card
could be programmed so that when you insert your smart card, you are instructed to blow into a
breathalyser unit in the car - if there is no alcohol on your breath, the car will start. Otherwise, it
will not stan.

Smart cards like this are known as Electronic Licences and the technology already exists to enable
them to be used as car ignition keys.

Alcohol Snifter IInterlock

Pretend that you hop into a car after you have had a heavy drinking session with your friends at a
nightclub. You are byyourself.

When you hop into the car, there is a special breathalyser unit, called a "sniffer", which you
cannot see. You stan the car and drive off.

As you breathe, the sniffer sensor silently analyses your breath to determine if there is alcohol in
it. If alcohol is detected on your breath, a voice message from the car tells you to blow into a
special breathalyser unit in the car just like the one the Police use for random breath testing.

If your alcohol reading is over the legal limit after you take the breath test, a voice message tells
you that you have got 2 minutes to pull over and park the car before the engine stops.

Now pretend again that you hop into a car after you have had a heavy drinking session with your
friends at a nightclub. You are by yourself. The car is more stubborn this time. When you try to
stan the engine, it won't start. A voice message from the car tells you to blow into a special
breathalyser unit located in the car which is a bit like the one the Police use for random breath
testing. If your alcohol reading is over the legal limit, the car won't start.

This, more stubborn, version of the technology is called an Alcohol Interlock and they already
eXlSt.
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