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Abbreviations and Definitions

Abbreviation Definition

ACC Adaptive Cruise Control

ADAS Advanced Driver Assistant Systems

CFEF Cooperative Fleet & Freight Applications
CINT Cooperative Interurban Applications
COMO Cooperative Monitoring

CTA Cooperative Traveller Assistance

CURB Cooperative Urban Applications

CVIS Cooperative Vehicle-Infrastructure Systems
DEPN Deployment Enablers

EDA Enhanced Driver Awareness

ESC, Electronic Stability Control

FCD Floating Car Data

HMI Human Machine Interface

ITS Intelligent Transport Systems

LDW L ane Departure Warning

RWS Rijkswaterstaat

SP Sub Project (of CVIS) e.a. COMM, FOAM, CURSB...
SUMMITS Sustainable Mobility Methodologies for Intelligent Transport
T™MC Traffic Management Centre

ucC Use Case

UN User Need

V2l Vehicle to Infrastructure

V2V Vehicleto Vehicle

VMS Variable Message Signs
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Summary

This deliverable describes the utility, usability and user acceptance analysis of the
Cooperative Vehicle-Infrastructure Systems (CV1S) applications.

To investigate the successful implementation of CVIS systems, it is important to consider
the acceptance and the workload of the CVIS systems from an end-user’s point of view.
Analysis were made for three stakeholders:

the driver;
the manufacturer;

the road operator.

Thedriver

The user acceptance analysis of the CVIS systems provides a list of human factor
reguirements for cooperative systems. The acceptance was investigated by 3 studies:

1. RACC performed a questionnaire study where a large group of potential end users
were asked how useful several CVIS applications would be (see aso deliverable
4.1a);

2. TNO performed a driving simulator study where a small group would actually
experience a few of the CVIS systems in a driving ssmulator (see also deliverable
4.1b).

3. TNO performed a survey among users of the CVIS applications after their
experience at the ITSworld congressin Stockholm.

The user acceptance studies were focused on three scenarios:

1. Speed advice via in-vehicle display or dynamic traffic signs. Presentation of speed
advice for asmooth traffic flow and/or speed limit;

2. Routing and rerouting Real-time traffic information and route planning with travel
time prediction and rerouting;

3. Infotainment scenario where information that is not directly related to the driving
task. Examples are internet information, e-mail messages, but also parking spot
reservation confirmation and other logistics based confirmations/information.

The results from the questionnaire study showed that CVIS applications are generally well
accepted by the end user. In general, more than 50% of the Europeans think they are quite
or very useful. For the future implementation of CVIS Applications it is important to avoid
the use of driver’s personal data, or to provide a clear benefit for the driver. In generdl,
European drivers (60%) are willing to collaborate with some restrictions, for instance, as
long as no personal dataisinvolved.

From the small scale driving simulator study it was concluded that the participants would
like to have accurate travel information. If congestions or accidents occur on the route, the
participants preferred to choose a new route from aternative routes, calculated by the CVIS
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system instead of |etting the system decide what new route would be chosen.

The user survey at ITS Stockholm showed that all CVIS systems were neutrally to
positively evaluated. Overall, most positive evaluations in terms of usefulness, easiness to
use and wish to have were attributed to the Road charging system, the Warning for ghost
driver system and the Access control system. The Lane change detector and the Carpool
matcher were evaluated the least positively. Willingness to pay was overal low, being the
highest for the Parking reservation system.

From all studies it could be concluded that the participants found the CVIS applications
that were described very useful. It seemed that the CVIS applications that provide the
driver with accurate travel time and traffic information and will aso provide navigation
alternatives were indicated as most useful applications.

The manufacturer

The utility analysis was made by a survey, with the purpose to collect a feedback on CVIS
systems from the manufacturer perspective. The survey was directed to groups and
individuals engaged in the field of Cooperative Systems and expected to have considerable
influence on the future of those systems and servicesin order to have a valuable estimation.

An on-line questionnaire was prepared and administered via internet. The structure of the
questionnaire was as follows:

1. Manufacturer needs (Questions related to the possible benefits for the
manufacturers, the optimal CV 1S configuration and the possible competitors.);

2. Deployment aspects (Questions aimed at defining some preliminary deployment
guidelinesfor CV1S.);

3. Market penetration (Questions related to the potential of the market for CVIS
system, with a future estimation about its market penetration rates for the years
2015, 2020, 2030.);

4. Manufacturer typology (Category/type of organization, most important market area,
familiarity degree with these topics.).

This survey tried to gather as many CVIS cooperative related issues as possible from
different manufacturers in different countries. A first analysis of the relevant aspects that
could represent strengths or weaknesses was made. Most of the respondents chose to a
great extent the introduction of CVIS for everyone. Concerning the target vehicles, the best
solution would be to equip all the vehicles with CVIS system. The aim for the majority of
respondents is to have CVIS aong al road types. The mgority of the respondents think
that introducing additional financial instruments (Discount, Tax Reduction/Financial
Incentives, Extended Warranty, etc) the possible market penetration increasing could be
comprised between 20% and 38%.
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Theroad operator

In the CVIS project representatives of European road operators were invited to react to a
questionnaire. The questionnaire consisted of four parts:

1. apart with questions per topic that are considered as relevant to road operators;
2. apart on anumber of example CVIS applications;

3. apart with guestions on the deployment of cooperative systems and

4

a pat with questions on the characteristics of the persons responding to the
guestionnaire.

The respondents consider road safety as the most important topic for their organisations.
Traffic management is at a second place. In comparison to these two topics, congestion
management and road maintenance are considered as less important. Related to the topics
mentioned, a large majority of the organisations already use intelligent/cooperative
systems. Mostly used are signal control with dynamic optimisation, real time incident
management, variable message signs, real-time information via websites, variable speed
limits and lane control signals. From these systems variable message signs are the most
popular for ailmost all purposes.

In the questionnaire the inquirers presented nine example applications of cooperative
systems. The magority of the respondents consider seven of these nine applications
beneficial to road traffic and six of them useful to road operators. In almost all cases a
majority of the respondents consider it as beneficial, that drivers dispose of information in-
car. However, respondents often mention, that the information should not be in-car
exclusively. More than half of the respondents think that the applications presented, cannot
replace existing systems used by operators at the moment.

All respondents think that the number of cars with cooperative devices will increase. The
respondents expect that in 2030 more than half of the vehicles have most of the nine
applications presented. To stimulate these developments, a mgority of the respondents
think that road operators should play an important role in implementing and using
cooperative applications. However, they think the roles of car manufactures, the
government and service providers are even more important. Regarding the initia
investments for cooperative systems, most of the respondents think the public authority has
the most important role.

Almost al respondents consider cooperation among stakeholders important or even
indispensable for the deployment of cooperative systems. A magjority thinks that the lack of
cooperation is the biggest barrier for implementing cooperative systems (more important
than the lack of funding). More than half of the respondents think that cooperating with the
deployment of systems for road charging would also be beneficial.

Installing systems in cars as standard equipment (instead of optional) is seen as the most
useful instrument to promote cooperative systems. Other important instruments are field
operational tests and cooperative research. Financial instruments mentioned the most are
tax reduction, market package (car plus starting insurance formula), insurance reduction
and direct subsidies.
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1. Introduction

1.1. Cooperative Systems

The mobility of people and goods generates high societa costs in terms of traffic
congestion, pollution, noise, fatalities and injuries. New technologies may contribute to
reducing these negative effects. E.g., road safety can benefit from the development of
driver assistance applications that use sensor technologies to perceive the traffic situation
around the vehicle and, in case of danger, warn the driver.

Intelligent cooperative systems based on vehicle-to-vehicle (V2V) and vehicle-to-
infrastructure (V2I) communications hold the promise of great improvements both in the
efficiency of the transport systems and in the safety of al road users. These systems will
allow vehicles to cooperate directly with nearby vehicles, with the immediate roadside
infrastructure, and with the Traffic Management Control Centre, sharing information on the
latest traffic information for greater safety, efficiency and a better environment. Each
equipped vehicle will be able to connect and communicate via local ad-hoc networks of
vehicles and roadside equipment in the vicinity, and via an aways-on network connection
to access awide range of travel support and other services.

1.2. CVIS

This deliverable describes the utility, usability and user acceptance analysis of the
Cooperative Vehicle-Infrastructure Systems (CV1S) applications. These analyses were done
for the European 6™ Framework CVIS project. In this project new technologies will be
designed, developed and tested for communication and cooperation between vehicle and
infrastructure to improve traffic safety and traffic throughpui.

In short, the CVIS objectives are:

to create a unified technical solution alowing all vehicles and infrastructure elements
to communicate with each other;

to enable awide range of potential cooperative services,

to define and validate an open architecture and system concept for a number of
cooperative system applications;

to address issues such as user acceptance, data privacy, interoperability, risk and
liability, public policy needs, cost/benefit and business models, and roll-out plans for
implementation.

In the CVIS project there are four different types of application oriented subprojects,
Cooperative Urban Applications (CURB), Cooperative Interurban Applications (CINT),
Cooperative Fleet & Freight Applications (CFF) and Cooperative Monitoring (COMO). For
each of these subprojects specific use cases were defined from which the most important
use cases are shown in Figure 1.
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Figure 1: CVIS applicationsor use cases, as defined by the sub projects.

This Figure 1 shows the most important use cases of the different CVIS applications and
the communication between the infrastructure and the vehicle and the vehicle to vehicle
communication. However, the communication between the vehicle or infrastructure and the
end-user, which could be the driver or for example the traffic manager, seems to be
missing. When the end-user will be included, questions will arise, like what is the
acceptance of these systems from the end-user’ s point of view? What information should be
presented to the end-user? How will this be presented and when will this be presented? Are
there any privacy issues?

1.3. Utility, usability and user acceptance
The objectives of the utility, usability and user acceptance anaysis of the CVIS project are:

make a utility analysis for each principal stakeholder in CVIS, including specificaly
the driver, the vehicle manufacturer, the road/traffic system operator, the service
provider, the mobile communications network operator; do this for each application
developed in the CVIS sub-projects and identify the individual utilities to be treated in
CVIS business modelling;

make a usability analysis of the developed CVIS applications from end-user (driver,
vehicle operator) point of view, devise recommendations for system design;

devise scenarios of CVIS use by individual drivers, and carry out a consultation with a
sample of potential users to assess their needs and requirements;, make
recommendations as input to the system and application design work in CVIS sub-
proj ects,

identify data privacy requirements of individual users, make recommendations for
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operational guarantees and system safeguards to be incorporated in system and
application development.

This document describes the results of the analysis for the following three stakeholders:
the driver;
the manufacturer;
the road operator.

In the following chapters a summary of the studies for each stakeholder is given. The
complete studies can be found in their separate reports. (Working Document:
D.DEPN.4.1a, Working Document: D.DEPN.4.1b, DEPN_WP4 3 v3 CRF.doc, CVIS
DEPN 4.3.3 Utility Analysis Road Operators Results v0.30, CVIS training evaluation
questionnaire).
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2. Stakeholder — The driver

Currently, the difficulty of adding new applications and services to an existing in-vehicle
system often means that stand-alone solutions are introduced, each with its own Human
Machine Interface (HMI). As the number of new intelligent services increases, therefore, so
does the number of human-machine interfaces. This may lead to potentially dangerous
situations given that each application competes for the driver® attention and that the driver
may be distracted by the HMI® blinking, beeping or speech (see Figure 2). In current
practice, services provide information to the driver automatically. In other words, the driver
cannot decide whether information comes in at the appropriate moment. That is, a a
moment that will not cause distraction and when the primary driving task has a sufficiently
low workload. Secondly, not al information is equally essential at the same time.

Figure 2: A lot of new intelligent services compete for the driver’s attention, which
may cause dangerous situations.

Take for example the speed advice system. This system could give speed advice based on
green wave driving, but also based on the presence of emergency cars, or just based on the
current speed limit. How are al these advices going to be combined? Because they
originate, technically spoken, from different services, each service has no idea about the
advice of another service. So, the green wave speed advice does not know what the speed
advice is from the emergency car detection. In practise, it may turn out that the HMI is
showing different speed advicesto the driver at the same time, or that the HM1 is constantly
flipping between advised speeds. Thiswill at least lead to confusion for the driver, whichin
turn might lead to less smooth driving behaviour. Whereas speed advice originally is meant
to increase smooth driving and traffic throughput.

Also within CVIS, the presented infotainment systems (email and internet access etc.) are
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now independent on what environment the driver is driving through. It may be clear that in
some situations it is very dangerous to read or write email during driving, but in othersit is
not.

It is therefore of vital importance that the individual CVIS services do take notice of the
other CVIS services and of the changing environment they are used in.

2.1. Utility, usability and user acceptance analysis

To investigate these human factor issues for a successful implementation of CVIS systems,
it is important to consider the acceptance and the workload of the CVIS systems from an
end-user’s point of view.

Acceptance could be divided into
The utility or usefulness of the system from the driver’s point of view
The usability of or satisfaction with the system

The utility or the usefulness of the system provides information about the enthusiasm of the
people driving with the system towards the support that the system is providing with
respect to driving without the system. The usability of or satisfaction with the system
describes the amount of comfort when using the system. This focuses more on the design of
a certain system with respect to the design of other systems with the same functionality.

The user acceptance of the CVIS systems was investigated by a questionnaire study where
a large group of potential end users were asked how useful several CVIS applications
would be and by a driving simulator study where a small group would actually experience a
few of the CVIS systemsin adriving simulator.

In the following chapter the two studies and their concluding results were shortly described.
From these conclusions, recommendations were drawn that are described together with a
list of human factor requirements for the CVIS systems and their human machine interfaces
in chapter 3.

2.2. User acceptance studies

This chapter summarises the user acceptance studies that were conducted for Work
Package 1.3 DEPN Topic 4 Utility, Usability and User acceptance.

Section 2.1 describes the scenarios that were chosen for the user acceptance studies. These
scenarios summarise the main important use cases of the different CVIS applications from
an end-user's point of view. Section 2.2 summarises the questionnaire study that is
described in more detail in Del 4.1a“ Stakeholder utility, data privacy and usability analysis
and recommendations for operational guarantees and system safeguards’ for the 12
European countries together and for all the separate countries. Section 2.3 summarises the
results of the small scale driving simulator acceptance study that is described in more detail
in Del 4.1b.

2.2.1. Thechosen scenarios

For the user acceptance study, the sketched scenarios must be all-embracing and consider
both driver and traffic manager’s perspective. Therefore the scenarios are close to the use
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cases of the CINT, CURB, CFF and COMO. The following scenarios were defined:

1. Speed advice via in-vehicle display or dynamic traffic signs. Presentation of speed
advice for a smooth traffic flow and/or speed limit.

This scenario describes the possibility of providing up-to-date information about speed
advice for a smooth journey to have a good harmonization with other traffic, the maximum
allowed velocity on the driven trgjectory and information about oncoming obstacles and
road blocks. In the scenario, the driver will get a speed advice to have the green wave at the
traffic lights trgjectory. The driver is closing in on alorry that is waiting for ared light. A
police car comes from the left and is heading to an emergency situation. The right turn is
blocked.

A navigation system is available to know the direction that the driver is heading. This
information is important to calculate the right advice speed for the driver to have a green
traffic light. The traffic light for turning right or left could be green at another time than the
light for going straight ahead. The information display also shows the maximum velocity
that is alowed on the road where the driver is driving. This information is also necessary to
calculate the speed advice, because it may never exceed this maximum velocity to have a
green wave. The speed advice can aso be provided for sharp corners and during cueing.

Specia groups of traffic e.g. emergency vehicles, public transport, taxi’s etc. have priority
at atraffic light. This changes the information that the driver receives to have a green light
and the driver should be notified of this.

In this scenario it is also taken into account that there is information available about all
other traffic in the near surroundings of the vehicle. With thisinformation the driver is able
to follow up the advice without colliding into a car in front of him/her. Next to thisiit is
important that the driver realizes at all time that this speed advice is an advice. This should
be clear from the HMI. The driver should be constantly aware of the traffic around him/her
to avoid collisions when for example a car pullsin on his’/her stroke.

What is aso important to consider, is the acceptance of the driver when he/she adapts
his/her speed to the speed given by the traffic manager (to have an optimal traffic flow),
and another vehicle is overtaking, not adapting to the desired speed for optimal traffic flow.
The other vehicle is only considering its personal interest instead of the collaborative
interest. Because the other vehicle is overtaking and is now in front of the line of vehicles
driving with adapted speed, the speed advice will aso decrease to alower speed.

2. Routing and rerouting Real-time traffic information and route planning with travel
time prediction and rerouting.

The driver, when connected to the CVIS service, will enter a destination in the navigation
system. The navigation system calculates the traveling time for the fastest route by taking
into account all obstacles that are known at that moment:

Collisions

Traffic lights

Traffic jams

Road blocks

One way roads
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During the journey the system will get rea-time information about the situation of the
traffic flow. The system will continually calculate the fastest route and will provide an
alternative route when obstacles occur. The driver should be able to accept an aternative
route as the new route or the driver could give this authority to the system so that the
system constantly chooses the fastest route. If the second option has been chosen, the driver
will get anotification if an alternative route has been chosen. If the driver decides to change
his/her destination, the navigation system will calculate the fastest route again. The driver
could also use the bus laneif the driver is authorized/licensed.

The information will be displayed on the navigation system display. Specia attention will
be paid to the user needs for HMI and the usability of the system.

3. Infotainment scenario where information that is not directly related to the driving
task. Examples are internet information, e-mail messages, but also parking spot
reservation confirmation and other logistics based confirmations/information.

The vehicle provides different entertainment and information for the driver and the
passengers. The vehicle provides internet by the wireless network. The driver has the
possibility to make phone calls, listen to music and the passengers can watch videos. The
driver and passengers are able to check their e-mail, the news, weather forecast, but also
desired facilities that are nearby or on the route like petrol stations, parking spots,
restaurants, hotels, maintenance facilities, shops, camping’'s etc. There is adso the
possibility to make reservations for restaurants, hotels, camping’'s etc. The driver is also
able to book a parking spot near the desired destination. To avoid empty car spots, the
driver will automatically pay per hour. If the car is not at the spot at the reserved time, the
booking will be canceled. The driver will be charged for the reservation. When the driver
returns to his’her parked car, the driver will also pay the reservation fee. If the driver only
made a reservation but did not show up, an invoice is sent to his’her address or the costs
will be added on his/her account if he/she has one.

The important issue with infotainment is that it should not distract the driver during the
driving task. Therefore it is important that this information is only available when the
driving task alows this. When the driver has to pay full attention to the driving task, the
HMI should support the driver in this task and no infotainment should be available. Also
the transition from infotainment to driving task related signals (warnings for EDA) should
be considered.

In this scenario the driver makes a reservation for a parking spot. While the driver is
making the reservation, the traffic situation is changing. An accident has occurred on the
desired route and the driver has to have his/her full attention to the driving task. The system
warns the driver about the accident to have the full attention of the driver on the road.
When the driver has passed the place of the accident and the situation has become less
“dangerous’, the driver continues with the parking spot reservation.

4. Emergency call — dynamic safety messages, emergency messages to emergency
coor dinator

5. Ghost-driver intrusion based scenario
The first three scenarios are the three most important scenarios that sketch the main use of
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the CVIS service and are shown in Figure 3. The user acceptance studies were focused on
these three scenarios. The last two scenarios, emergency call and ghost-driver intrusion

based scenarios could occur on a non-regular base. These two were not studied in the user
acceptance study.
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Figure 3: Schematic representations of the three main CVIS scenarios with potential
availableinformation.
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2.2.2. Acceptance study of alarge group of potential usersby questionnaires

Application descriptions
This subsection shows the descriptions of the different CVIS applications that were used in
the questionnaire study.

Obstacle Warning

Goal: To increase driver’s awareness of obstacles by receiving live information (e.g. video)
from other vehicles or roadside units.

Road Status Report

Goal: To alert other drivers (and infrastructure) about road conditions / incidents (e.g. by
image sharing and possibly by store and forward).
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Flexible Lane Allocation

Goal: To increase the capacity on certain road sections in and around towns by allowing the
use of bus lanes, without causing any disturbance to the public transport.

Area Routing and Control

God: To offer alternative routes in towns in the event of an accident or incident.

Cooperative Traveller Assistance (CTA)
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Goal: To give support to drivers by planning a personalised route to follow, and to help the
roadside manager to predict traffic congestion and delays as well.

Personalised route planning based on expected travel times

Goal: To provide drivers with a personalised route to follow and to help the roadside
manager to predict traffic congestion and delays.

Urban Parking Zones

Goa: To alow advanced booking of urban parking lots (to professional and particular
drivers).

Questionnaireresults

Within the framework of the CVIS project and its DEPN subproject, a survey was made
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among 7,687 European motorists in order to analyse the end-user’ s sense of usefulness and
acceptance of 9 proposed future applications by the EU funded project CVIS. Moreover,
issues about data privacy for individual users are also examined in this document.

With the aim of getting a representative sample that will alow drawing objective and
significant conclusions on the attitudes and assessments of European motorists as regards
the CVIS applications, the survey was distributed among automobile clubs of 12 European
countries (Norway, Croatia, UK, Switzerland, Germany, The Netherlands, France,
Portugal, Belgium, Spain, Austria and Italy). The survey was also translated into 10
different languages (English, Portuguese, Italian, French, German, Dutch, Croatian,
Norwegian, Catalan and Spanish).

The survey has collected data by means of an Internet-based questionnaire that was |oaded
during 8 weeks (March and April 2007) on the web-pages of 13 Automobile Clubs
belonging to 12 European countries (Norway, Croatia, UK, Switzerland, Germany, The
Netherlands, France, Portugal, Belgium, Spain, Austria and Italy). The profile per country
was anaysed, based on the responses received within each country. With their
corresponding weightings (according to the population of each country), the profiles were
used to calculate a European average. The following graphs show a summary of the
mentioned response distribution and weighted European average, by country.
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In order to get a profile of the surveyed motorists, they were asked for their age, driving

experience and number of children.

73.7% of those surveyed were male, 82.3% were between 22 and 60 years of age, and
89.5% had more than 6 years of driving experience. 90.5% of those surveyed drive their
own car (43.4% owns acar 5 years or older), and 58.4% have children.

The two graphs below show the results. These variables were chosen considering that they
are the most representative when comparing results over countries. Of those surveyed, the
youngest drivers with less driving experience are in Croatia and Portugal, while the older
drivers with more experience come from Belgium, Germany and Austria.

AGE (European-Average)

I = .5
-

0% 5% 10% 15% 20% 25%

DRIVING EXPERIENCE (European-Average)

| |

|
|

|
:l 1-5years
m | don't have
any drivin:g
experience

0% 10% 20% 30%

40% 50%

End User and Cooperative Vehicle-Infrastructure Systems

European drivers were asked about their priorities when buying a new car.

The next graph

shows that safety is the priority number one, followed by price, reliability and

consumption.
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WHICH ARE YOUR PRIORITIES WHEN BUYING ANEW CAR?
(European-Average)

Safety W 73,05%

Price W63,74%

|

|
mW57,83%

|

m 49,683%

Reliability

Fuel consumption

Comfort W 36,94%
Design

Size

|
Exhaust gas W 1556% |

Colour
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Safety is said to be more important than price (within the vehicle segment that the
consumer can afford) and the rest of priorities such as reliability and consumption.

European drivers consider safety the most important factor when buying a new car and they
are willing to fit their cars with new systems if they imply a significant increase in safety;
probably even if this means an increase of the car price, a concept that was considered as
second priority among the drivers.

End user Global values and feelings regarding car driving

European drivers were asked about different aspects in order to know their opinion and the
level of consciousness regarding road safety and driving attitudes. The most relevant
aspects of the profile of an average European driver are stated below:

The European driver considers that accidents and their derived problems are too
obvious to continue doing nothing. The number of accidents is too high and the
responsibility to reduce them lies most of al in the driver’s own hands and in the
hands of other drivers.

The European driver considers that driving is fun, although one should be careful,
and that living without a car would be amajor restriction in hig’her live.

The European driver trusts his own abilities to avoid an accident, athough he has no
prejudice to trust in an operational safety system, considering the fact that this
system will increase his driving comfort.

Usefulness vs. willingness to pay
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The evaluation made by users regarding the CVIS applications is quite positive. 7 of the 9
systems under study are considered very or quite useful by over 56% of the European
respondents. However, percentages decrease when drivers surveyed had to pay for these
systems.

As shown in the next graph, personalised route planning was the application that was rated
to be worse in terms of usefulness, being considered of no or little use by more than 25% of
the sample.

HOW DO YOU RATE THESE SYSTEMS IN TERMS OF USEFULNESS? /
WHAT DO YOU THINK THEY WOULD BE WORTH IF YOU HAD TO PAY FOR THEM? (European average)
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Area Routing Cooperative In-Vehicle Obstacle Road Status Urban Parking Flexible Lane In-Vehicle Personalised
and Control Traveller Map Updates Warning Report Zones Allocation Internet route planning
Assistance
@ Very useful o quite useful | Very worth or Quite worth to pay for them

Regarding the willingness to pay, the percentages are not as high as for usefulness. The six
applications more valued are considered quite or very worth to pay for by over 40% of the
respondents. The other 3 applications, Flexible Lane Allocation, In-Vehicle Internet and
Personalised Route Planning are considered not worth to pay for by more than 45% of
respondents.

CVIS applications are generally well accepted by the end user. In general, more than 50%
of the Europeans think they are quite or very useful.

It is concluded that the usefulness of the CVIS applications is higher than the willingness to
pay for. The percentage of acceptance decreases 25% on average when the end user is
asked about the willingness to pay for the systems. Nevertheless, around 40% state that
they would accept to pay for them, which means that there can be a positive business case
in most of the systems.

Some users may not pay for these applications even if they consider them useful. The fact
that, in al cases at least 1/3 of respondents would be willing to pay ensures the future
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implementation of most systems, athough price reveas to be a restrictive factor for a
widespread of the services among road users.

Personalised route planning is the less accepted CVIS application. This is due to a
combination of factors, firstly it is more difficult to plan daily activities in advance and,
secondly, the interviewed don't like to send persona data about their habits and
preferences. Thisis a privacy issue that could be a potential problem in some of the future
acceptance of CVIS applications.

Flexible use of bus lanes and end user planning habits

Users expressed their level of acceptance to an application that would allow the flexible use
of bus lanes by paying an annua fee. As shown in the next graph, 68% of respondents
considered it to be unfair that only some drivers can use bus lanes, (public infrastructure),
just because they can pay for it, even if that would reduce traffic congestion.

TO WHAT EXTENT DO YOU AGREE ABOUT THE FOLLOWING STATEMENTS RELATED TO THE SERVICE THAT
WOULD ALLOW USING BUS LANES AFTER PAYING AN ANNUAL FEE.

DO Don't agree m2 @3 @4 W Agree

I think itis fair thatif some
people pay for it they have the 44,5% 10,9% 16,7% 11,5% 16,4%
rightto use them

Although I don'tthink itis fair, |
wouldn't mind because it would 35,7% 14,2% 24,2% 13,2% 12,7%
reduce traffic congestion

| think it would be very unfair that
onlysome drivers would use

bus lanes, public infrastructure,

just because they can pay for it

14,3%  [CRSECHNN VL) 12,5% 54,6%

T T T T T T T T T 1
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

In general, European respondents consider it to be unfair that only some drivers can use
public infrastructure just because they pay for it, as proposed with the flexible lane
allocation. Thiskind of system should be defined to avoid unfairness among road users.

Users were aso asked about their habits when planning a route. 73,8% of respondents are
used to plan their trips in advance.
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ARE YOU USED TO PLANNING YOUR ROUTE BEFOREHAND (ALTERNATIVE
ROUTES, WEATHER FORECAST, STATE OF THE ROAD? (European
average)

I [y pl tri
normally plan my trips 73.8%
in advance
No, | just trust my 13.9%
navigation device 970
No, | don't normally plan
0
my trips in advance 12,3%
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These results match with the fact that “Cooperative Traveller Assistance” has been the
CVIS application rated second best. It can be concluded thisis a very appreciated service.
73,8% of respondents normally plan their trips in advance, so CTA system, as a planning
trips complement while the user is on the road, is perceived as highly useful.

Evaluation of the utility of the possible information shown

European drivers were also asked about the utility of the information to be shown in their
cars. As shown in the next graph, car travelling on wrong side of road, warning messages
5km ahead of an accident and current traffic flow information are considered the most
useful data by more than 85% of respondents.

More than 90% of European drivers consider the information about a car travelling on the
wrong side of the road (ghost driver) to be the most useful (very dangerous situation),
followed by the warning messages of an accident 5Km ahead and the information about
current traffic flow. This kind of information can be used to prevent and avoid accidents
due to unexpected conditions on the road ahead, or to choose aternative routes to avoid
possible congestion.
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HOW DO YOU PERCEIVE THE USEFULNESS OF RECEIVING THE FOLLOWING
INFORMATION IN YOUR CAR?
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Data privacy and coverage

When drivers were asked about data privacy issues. As shown in the next graph, around
60% of them expressed that they wouldn’'t use these systems in case they would invade
their privacy. Only 23% of respondents don’'t mind the fact that the systems could invade
their privacy since they consider the systems very useful.

However, when only car data is involved (no persona data), 60% of respondents would
agree to be geographically located.

DATA PRIVACY (1)
O Don't agree B2 @3 @4 W Agree

I would be interested in these systems even throuth they might
not be operative all the time (travelling by different countries, |11, 7% [EMLZ 27,9% 26,4% 19,9%
areas with no technical infrastructure, etc)

Ifthese systems invade my privacy, | don'twantto use them |12,5% WNONSTZMINeLZMM (1 by /) 45%

Although these systems could invade my privacy | wouldn't mind

0, 0, () 0, 0,
because | think they are very useful 41,9% 17,3% | 17,6% [12,8%110,4%

I would agree to be geographically located onlyif no personal

% 3 0
data is involved (only car data) 14,1% Ao 22,3% SRR
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%

For the future implementation of CVIS Applications it is important to avoid the use of
driver's persona data, or to provide a clear benefit for the driver. In general, European
drivers (60%) are willing to collaborate with some restrictions, for instance, as long as no
personal dataisinvolved.
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Drivers were aso asked about the kind of information they would accept to be sent from
their car. As shown in the next graph, users accept mainly to send information about their
warning lights or their position data (64% and 54% of respondents, respectively). Their
availability to give information about their habits and preferences has the lowest percentage

DATA PRIVACY (II)

ONotatal m2m3 @4 mAccept

My warning lights (to be used for locating emergency events) | 13,6% JLLMENLZ) 20,8% 43,4%
My position/navigation data (to be used for location of traffic RETR10,2%  20,4% 22.1% 32.1%
delays)
My lights (to be used for locating poor visitility conditions) 19,8%  [ELNN K RLT 19,2% 34,3%
My wipers (to be used for detection of rain) 20,5% SREMANECNOCZ) 18,6% 33,6%
My acceleration (to be used for detecting the end of traffic jams 21,5%  PRORSEZI AN L} 19,2% 26,3%

My speed (to be used for gauging congestion) 11,5% 20,5% 18,0% 25,0%

My travel time (to be used for travel time prediction) 24,5% 11,1% 21,9% 18,0% 24,6%

My habits and preferences (to be used for travel time predictions

- ) 38,6% 13,6% = 19,2% 11,8%| 16,8%
and preparing personalised routes
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%

2.2.3. Small scaledriving simulator acceptance study

This section describes the small scale driving simulator user acceptance study that was
conducted and which is described in more detail in D4.1b. The goa of this small scale
driving simulator study is to assess the acceptance and workload from the end user's
perspective of a number of important CVIS scenarios. To design systems that only provide
information that the driver considers to be useful and informative, different concept designs
of the three types of CVIS systems were simulated and analyzed.

Applications description

The scenarios were:
Speed advice for green wave at traffic lights
Routing and rerouting to avoid traffic congestion and optimize traffic throughput
Infotainment: Auditory messages, e.g. e-mail, hotel reservations etc.

This assessment was used for the Human Machine Interface (HMI) requirements of CVIS
systems in the defined scenarios. The scenarios are shown in Figure: 4.

23/02/2010 28 Version 2.0



‘(« cv s User Acceptance Study

Figure: 4 Small scale driving simulator scenarios.

Results of the Small scaledriving simulator user acceptance study

Soeed advice for green wave

Before driving in the actual scenario, participants filled in an acceptance questionnaire on
how their acceptance was before actually experiencing the system. For the speed advice
scenario it was found that before experiencing the dynamic traffic signs or the in-car
display the participants provided higher scores on ‘usefulness and ‘satisfying’ than
afterwards. No statistically significant difference was found between the dynamic traffic
signs and the in-car display.

The green-wave speed showed on the in-car display was experienced as more persona than
the advisory speed showed on the dynamic traffic signs.

The Peripheral Detection Task (PDT) measured the on-line workload. The results show that
using dynamic traffic signs resulted in a higher workload than without a system used for
green-wave information.

Routing & rerouting

For the routing and rerouting scenario it was found that the rerouting navigation system that
allowed the participants to choose an alternative route seemed to be a more useful and
satisfying system compared to a conventional navigation system without a rerouting
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function. For all different navigation conditions it was found that the usefulness and
satisfaction was rated positive.

The subjective workload of the system that automatically rerouted and did not provide
information and the system that allowed the driver to choose the alternative route was
lower than the experienced workload of the conventional navigation system. The average
workload for al systems seemed to be low.

Infotai nment system

The usefulness of the different message systems was not significantly different and was
rated positive for al systems. The satisfaction of the system that provided the message at
once when it arrived and of the system that provided the message when the participant
touched the button on the display seemed to be higher than the satisfaction of the system
that only provided a message if the participant stopped the car. The satisfaction for all
systems was positive.

For the overall judgment, before and after the systems were experienced, it was concluded
that the message system that forced the driver to stop was the least desired compared to all
other systems. The system that provided the message when the participant touched the
button on the display seemed to be more desired than the system that provided the message
at once when it arrived.

When the subjective workload was considered it seemed that there was no significant
difference between the four infotainment designs.

2.2.4. Evaluation survey at I TS Stockholm

The CVIS evaluation questionnaire was used to evaluate systems developed within the
CVIS project by possible future users. Participants of the survey first made a guided test
drive with a CVIS equipped car. After the drive, participants were asked to fill out a
guestionnaire. The test drive as well as the survey were conducted at the ITS conference in
Stockholm. Participants were visitors of the conference who took part in the demonstration
drive based on personal or professional interest. The systems demonstrated to the
participants were:

Lane change detector: indicates in which lane you are driving.

Road charging: indicates whether you enter aroad toll road and the amount of toll to
be paid.

Train schedule: provides information on train departure times.

Access control: indicates whether you are allowed to enter an area (considering the
maximum permitted load or load characteristic, vehicle height etc.).

Warning for ghost driver: provides awarning in case another vehicle is approaching
from the wrong direction.

Carpool matcher: triesto find a match with other drivers travelling to the same
destination.

Advertisement petrol station: indicates where a petrol station can be found on your
route.

Warning dangerous crossing: provides awarning when you approach a dangerous
(complex) crossing.
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Parking reservation service: using this application a parking place can be reserved in advance
and automatically charged afterwards from your account.

In total 84 participants filled out the questionnaire. If participants indicated that they had
not seen a system during the demonstration drive, data for this particular system and
participant were excluded from the analyses.

Results of the Evaluation survey

The first part of the questionnaire concerned demographic data. In the second part,
statements were presented to the participants which could be evaluated with 1 (I do not
agree) up to 5 (I fully agree). Scores of 2,5 or lower are considered negative evaluations,
scores between 2,5 and 3,5 are considered neutral and scores higher than 3,5 are considered
positive evaluations.

The statements that had to be evaluated, which were the same for each system, were the
following: 1. | think this application is useful 2. | think this application is easy to use 3. |
would have this application in my own car 4. | would be willing to pay for this application.

Demographic data

In total 84 participants filled out the questionnaire. Most participants of the survey were
between 35 and 54 year old. 79% of the participants were male while 21% were female (see
figure 1 and 2).

Age Gender

Figure 5. Age distributions of Figure 6: Gender distribution of
survey participants. survey participants.

Willingness to provide personal information

In order to use most of the CVIS systems it is hecessary that information of individual cars
is available. Therefore an important question is whether consumers would be willing to
share this information. The mean evaluation of the statement: ‘1 would be happy to share
(personal/vehicle) information to support these applications was 4.0 which indicates that
people are quite willing to provide this personal information. 7% evauated the statement
with a1l or a2, which makes thisissue still apoint of attention.
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CVISsystems

Before evaluating each system separately, participants were asked to evaluate the general
introduction of the systems within CVIS (before the testdrive). They had to rate the
statement ‘ After the introduction it was clear to me how each of the systems worked'. This
statement was rated with a mean value of 4.3. Nobody evaluated it with a0 (I do not agree)
and only one person with a 1, which indicates that most people found the introduction clear.

L ane change detector

Whereas the lane change detector was evaluated as easy to use, its usefulness or the extent
to which people would like to have such a system in their own car is rated as more neutral.
Willingness to pay for this systemislow.

Lane change detector

| fully
(6]

»
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I do not agree - 5

evaluation (1

usefull easy to use like to have willing to pay

Road charging
The road charging system is evaluated as useful and easy to use. People would like to have
this system but are neutral concerning their willingness to pay for this application.

Road charging
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I do not agree - 5
agree)

o I N w »
o Uk N U WU AT oa
R— I

evaluation (1:

usefull easy to use like to have willing to pay

Train schedule
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This application is rated as useful, easy to use and people indicated that they would like to
have this application. Willingness to pay is however not accordingly positive.

Train schedule
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Access control

Also access control is an application that people in general would like to have and is also
rated positively concerning its usefulness and easiness to use. Again willingness to pay is
evaluated as neutral.

Access control

| fully

agree)

Ido not agree - 5

o I N w »
o v kr N U wu A~UT oG
.

evaluation (1

usefull easy to use like to have willing to pay

Warning for ghost driver
Whereas participants were again neutral towards paying for this system, they rated the
system as useful, easy to use and they would like to haveit.
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Warning for ghost driver
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Carpool matcher

The carpool matcher is rated moderately positive concerning easiness to use and usefulness.
Participants were neutral towards the statement that they would like to have such a system.
In general participants are not willing to pay for this device.

Carpool matcher

(%))

| fully
N
(6]

Ido not agree - 5

agree)

o = N w 4
o Uk N U W U A
A . A

evaluation (1

usefull easy to use like to have willing to pay

Advertisement petrol station

This application was rated moderately positive concerning easiness to use and usefulness.
Participants were neutral towards the statement that they would like to have such a system.
In general participants are not willing to pay for this device.
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Advertisement petrol station
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War ning danger ous crossing
Whereas participants were neutral towards paying for this system, they rated the system as
useful, easy to use and they would like to haveit.

Warning dangerous crossing
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Parking reservation service

Participants rated this device as useful and easy to use. They were moderate positive when
evaluating the statement ‘| would like to have this application’. Willingness to pay is again
neutral .
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Parking reservation service
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Figure 7: Evaluation of statement ‘I think this application is useful’ for all CVIS
systems.

I think this application is easy to use
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Figure 8: Evaluation of statement ‘I think this application is easy to use’ for all CVIS
systems.
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Iwould be willing to pay for this application
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Figure 9: Evaluation of statement ‘I would be willing to pay for this application’ for
all CVIS systems.

Since for some systems the neutral approach towards willingness to pay is caused by a
more or less equal distribution of answers over the answer categories, table 6 demonstrates
the distribution of answersfor ‘Willingnessto pay’.

I would be willing to pay for | 1 2 3 4 5

this application | do not | fully
agree agree
Lane Change Detector 27% 37% 22% 6% 8%
Road Charging
18% 23% 24% 16% 19%
Train schedule 9% 14% 32% 27% 18%
Access control 22% 18% 41% 14% 5%
Warning for ghost driver 12% 23% 22% 20% 23%
Carpool matcher 38% 24% 17% 8% 13%
Advertisement petrol station 23% 33% 20% 10% 14%
Warning dangerous crossing 18% 18% 27% 18% 19%
Parking reservation service

9% 17% 26% 28% 21%

Figure 10: Distribution of evaluations of the statement ‘I would be willing to pay for
thisapplication’ for all CVIS applications.
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I'would like to have this application
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Figure 11: Evaluation of statement ‘I would like to have this application’ for all CVIS
systems.

All CVIS systems were neutrally to positively evauated. In general, evauations of
usefulness of the Lane change detector as well as the Carpool matcher were neutral. Thisis
possibly the case because the usage of these systems does not directly generate a perceived
persona advantage. Systems evaluated as most useful were the Road charging application
and the Warning for ghost driver devices. Both these systems, together with the Lane
change detector, were also evaluated most positively when participants had to indicate
whether participants thought the application was easy to use. Access control as well as the
Carpool matcher was evaluated as the least easy to use. Warning for ghost driver and
Warning dangerous crossing were indicated most positively when participants had to
indicate whether they would like to have the application, whereas the Carpool matcher
received the lowest evauation at this point. Whereas in general the willingness to pay is
low, this is the lowest for the Lane change detector and the Carpool matcher, probable
related to the relatively low evaluation of their usefulness. People are least unwilling to pay
for the Parking reservation system. It has to be mentioned that the mean neutral evaluation
for willingness to pay for Road charging and Warning dangerous crossing, is caused by a
more or less equal distribution of participants over the different answer categories (see
Figure 10). From this it can be concluded that part of the participants are very willing to
pay for the applications whereas part of the participants is not. Nevertheless, for the Lane
change detector, Carpool matcher, Advertisement petrol station and Access control, this
was not the case. For these systems very few participants evaluated the statement ‘1 would
be willing to pay for this application’ with ‘I fully agree’.

2.3. Conclusions and recommendations

From both studies it could be concluded that the participants found the CVIS applications
that were described very useful. It seemed that the CVIS applications that provide the
driver with accurate travel time and traffic information and aso provide navigation
aternatives were indicated as most useful applications. From the small scale driving
simulator study it was concluded that the participants would like to have accurate travel
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information. If congestion or accidents occur on the route, the participants preferred to
choose a new route from alternative routes, calculated by the CVIS system instead of
letting the system decide what new route would be chosen.

Next to the routing and rerouting information systems, the participants in both studies
found the applications that provided speed advice were very useful as well as information
that was not directly related to the driving task like for example internet, infotainment and
urban parking zones.

The participants were positive about the speed advice for green wave. Considering the
acceptance and the workload, the participants seemed to prefer the dynamic traffic signs
instead of the in-car display for green wave, but the dynamic traffic signs also seemed to
give a higher workload than driving without a speed advice. To consider what speed advice
system is the best system further research is needed.

For the rerouting system the system in which the driver chooses the aternative route
seemed to be most preferable, but also the system that rerouted automatically and did not
provide information seemed to have a positive acceptance and low workload. The system
that rerouted automatically and provided information was also well accepted. The least
desired system was the conventional navigation system. For the combined CV IS scenarios
it is recommended to ask the driver to choose an alternative route if the traffic situation is
“simple’. In a“complex” traffic situation navigation information is not the main priority
and it is not recommended to reroute. In that case the driver will get the opportunity to
choose an aternative route if the traffic situation is “simple” again. Another option could
be that the system could automatically choose the fastest route in a more complex situation.
This condition in which the system rerouted automatically without (or with) information
was aso accepted and showed low workload. This could however influence the driver
behaviour in such way that the traffic safety will decrease, e.g. changing lanes at the last
minute. To verify this further research is needed.

For the message system the system in which the participant had to touch the display to hear
the message seemed to be most preferable. Also the message at a safe spot seemed to be
highly accepted. In a “complex” traffic situation, the messages could be stored and
presented in amore “simple” traffic situation.

A schematic presentation of the previous recommendationsis shown in Figure 12.
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Figure 12: Schematic presentation of HMI for combined CVIS scenarios.

The CVIS project mainly focuses on applications for a better traffic throughput, however,
this is closely related to traffic safety. Therefore there is a strong link between the CVIS
project and the SafeSpot project that develops cooperative safety applications to prevent
accidents. For the information that will be provided to the driver it isimportant to prioritize
this information and send only the most important information in critical complex traffic
situations. The information that concerns traffic safety will in that case be more important
than for example navigation information.
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3. Stakeholder — The manufacturer

This chapter shows the results from the Utility survey, whose purpose was to collect a
feedback on CVIS systems from the manufacturer perspective. The outcomes will be
relevant and used as input for further analysis inside D.E.P.N SP (WP5 - Costs, Benefits
and Business Models; WP7 - CVIS and policy; WP8 - Deployment Road Map) and outside
(Technical Sub Projects).

3.1. Methodology

The selected approach from the literature is the BMW Approach. In the Eva-Dorothea
Ruediger approach, through an Internet questionnaire, well informed people indicated their
needs and their point of views about future perspectives of deployment and market for
advanced Cooperative Systems. Its objective was to evaluate the views and expectations of
the parties involved with this matter. The survey was directed to groups and individuals
engaged in the field of Cooperative Systems and expected to have considerable influence
on the future of those systems and services in order to have a valuable estimation.

Survey Structure

The CVIS team aimed to collect around 100 questionnaires. An on-line questionnairel was
prepared and administered via internet. The structure of the questionnaire (29 questions
grouped in 4 chapters) is as follows:

1. Manufacturer needs

Questions related to the possible benefits for the manufacturers, the optimal CVIS
configuration and the possible competitors.

2. Deployment aspects
Questions aimed at defining some preliminary deployment guidelines for CVIS.
3. Market penetration

Questions related to the potential of the market for CVIS system, with a future estimation
about its market penetration rates for the years 2015, 2020, 2030.

4. Manufacturer typology
Category (type of organization);
Most important market areg;

Familiarity degree with these topics.

3.2. Thesample
The goa of the survey was to collect responses from several countries. An extensive and

! The survey has been available for 12 weeks, (From July 2009 to September 2009).
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representative survey for the whole of the EU-27 manufacturers was not foreseen and
would not have been affordable within the resources available for this sub-task. The overall
idea was not to address a specific differentiation among European countries but to consider
at this stage the sample of European manufacturers on the same level, without looking for
specific differences among countries.

We tried to address different typologies of respondents, so that they could represent al the
manufacturers involved in CVIS deployment, with different background, perspectives and
ideas.

The CVIS team used a two-step approach:

First, 250 relevant manufacturers from several EU countries have been contacted via
an “on-line” survey. They received an on-line invitation letter with the survey link. The
respondents got four weeks time to answer the questionnaire. They were reminded to
send the answers back. In addition the survey has been publicised on the CVIS
website, with an accompanying text where have been explained: the purpose, who
should fill it in, etc, together with the link where they could fill it in. At the end we
were able to collect 89 complete questionnaires.

Then (second step) 15 “face to face” interviews with relevant car and trucks
managers/experts, in different fields (Marketing, R&D, etc), have been held, in order to
validate the first step results and to capture further relevant information.

As Questionnaire's addressees were selected European System Producers2 that generally
take part on European research Projects connected with ITS and safety topics. Three Sub
groups have been defined: Car Manufacturers, Truck and Buses Manufacturers and
Suppliers.

It is important to underline a positive CVIS evauation and a convergence about these
results among all the different manufacturers.

The results of the survey can be used for this anaysis, taking into account that in the CVIS
project timeframe we are till at this early stage. Further usage of the data should be limited
and treated with care, taking into account the limitations mentioned.

3.3. Description of CVIS Sfunctions

CVIS functions are based on radio communication between neighbouring vehicles, and also
between vehicles and the infrastructure.

To explain the different CVIS Systems, the descriptions made in the CVIS End User
Questionnaire have been used. It was decided not to use any pictures to describe them in
order to avoid influencing manufacturer’ attitude and perception towards the functions.

2 The method and the addresses list has been shared with all the D.E.P.N. partners through email exchanges, conference-
calls and during the meeting held in Brussels on October 271" 2008.
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Thisis how the applications are explained:

1. In-Vehicle_ Map_updates. Goal: To receive map updates and live traffic or road
infrastructure status data, along with other relevant local information overlaysin cars.

2. In-Vehicle_Internet_Mobile_Office Goal: To provide Internet services onboard in cars
that could be used by the driver when the car is stopped or by the passengers with the car
running.

3. Obstacle Warning Goal: To enhances driver’s awareness of obstacles by receiving live
sensor information (e.g. video) from other vehicles or aroadside units.

4. Road_Status Report Goal: Alerts other drivers (and infrastructure) of road conditions /
incidents (e.g. by image sharing and possibly by store and forward).

5. FHexible_Lane_Allocation Goal: To increase the capacity on certain road sections of the
urban network by providing the use of bus lanes to selected other vehicles, without
causing disturbances to the public transport.

6. Area Routing_and_Control Goal: To offer in case of incidents alternative routes for
urban areas to the end users of the application.

7. Cooperative Traveller_ Assistance (CTA) Goa: To give support to drivers to plan
voyages (e.g. traffic situation, events and crowdedness at the places destination) before
and during the trip as updates)

8. Personalised_route planning_based on_expected travel times Goal: To provide to
drivers a planned personalised route to follow and to help the roadside manager to predict
traffic perturbations

9. Urban_Parking_zones Goal: To allow booking in advance urban parking spots (to
professionals and particular drivers).

3.4. Response and composition of the manufacturers group

We obtained 104 answers (Suppliers 41.9%, Car Manufacturers 37.1%, and Truck and
Buses Manufactures 21%) from different European countries. Figure 13 shows the most
represented categories.

From a statistical analysis, there are no differences between the three sub-groups with
respect to their answers to the questionnaires. Thus, in the following, the anaysis will be
related to the whole European manufacturers group, without distinctions.
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Figure 13: Manufacturers typology.

3.5. Conclusions and recommendations — Manufacturer study

This survey tried to gather as many CVIS cooperative related issues as possible from
different manufacturers in different countries. The main results are:

The stakeholders that are expected to finance the system are the The Public Authority,
together with the Road Manager/Operator. As regards how to finance CVIS's system
introduction, the use of tax money/ governmental subsides seems to be the best
solution, followed by own profit/loss responsibility.

Most of the respondents think that in order to reach a certain level of CVIS diffusion it
would be preferable to follow a double approach, which sums the intervention of the
government (with the introduction of common rules and common standards) to a
market driven solution.

The Awareness campaigns would be a good incentive for CVIS potential users
especially for increasing the user awareness and confidence in a completely new
system like CVIS (especidly in a market-driven scenario). System as standard
equipment instead of optional is also considered very important, here we can make
same considerations about the difficulties in installing the device on all the vehicles.
For similar reasons, the system should aso be promoted via Field Operational Tests.

We made a first analysis of the relevant aspects that could represent strengths or
weaknesses. The issues that most of the manufacturers interviewed consider strengths
are:

- Attractiveness/Acceptability for user

- Attractiveness/ acceptability for the system installer/financer
- Ease of implementation

- Reliability

- Possibility of customization

- Technological feasibility
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- Performance in efficiency, emissions reduction

- Universality (possibility of usein every road and weather situation, etc.)
- HM1 aspects

- Possihility of integration with other existing safety devices

- Possibility of updating

- Possihility of retrofitting

The aspects that are considered weaknesses for CVIS are:

- Investment costs

- Operating costs

- Market penetration

- Liability/responsibility in case of malfunctioning

- Time to market (availability of the solution on a short or long term)

- Price of the system

- Liability problems when an accident happens or for violations of a breakdown
- Time for renewal of the vehicle fleet

Most of the respondents chose to a great extent the introduction of CVIS for everyone.
In fact they think that every driver should have it on board, but if they had to select a
category of drivers who'd better have CVIS for first, they would indicate professional
and Novice drivers.

Concerning the target vehicles, the best solution would be to equip al the vehicles with
CVIS system. The category of vehicles on which CVIS should be installed at first is
the freight transport.

Finally, the aim for the mgjority of respondentsisto have CVIS dong all road types. In
an earlier phase, Motorways and Interurban roads are the typologies on which the
system installation could be more urgent.

Market Penetration has been also investigated:

- The car average market penetration goes from a 12% - 20% in 2015, growing up to
the 26%-40% in 2020 and increasing in 2030 with a 44%-63%.

- The truck average market penetration shows lower values, starting from a 15%-22%
penetration in 2015, growing up to the 30%-38% in 2020 and increasing in 2030 with
a44%-56%.

- In addition three possible scenarios3 of penetration for selected CVIS applications,
for both the car and the truck markets, have been devel oped.

The majority of the respondents think that introducing additional financial instruments
(Discount, Tax Reduction/Financial Incentives, Extended Warranty, etc) the possible
market penetration increasing with respect to the percentages indicated above could be

3The “pessimistic” (sceptics), the “intermediate” (bystanders), and the “optimistic” (enablers)
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comprised between 20% and 38%.
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4. Stakeholder — The road operator

Within the framework of the CVIS project (DEPN subproject), a survey was sent out to
more than 200 representatives of European road operators in order to investigate their
opinions on the introduction of cooperative systems in transport. The survey consisted of
questions on the relevance of cooperative systems for topics such as road safety, traffic
management and road maintenance, questions on the usefulness and acceptance of nine
examples of future applications and questions on the deployment of the systems. The next
sections describe the results from the survey among road operators.

4.1. Questionnaire

The questionnaire consists of four parts:

5. apart with questions per topic that are considered as relevant to road operators;
6. apart on anumber of example CVIS applications,

7. apart with questions on the deployment of cooperative systems and

8

a pat with questions on the characteristics of the persons responding to the
questionnaire.

This section gives abrief description of the questionsin the four parts.

4.1.1. Topics

Using the document from Damaris Omasits and Peter Saleh (lit.3) on scenarios for the road
operators as a base, the following topics were distinguished. These topics are considered to
be relevant for the present and future tasks of the road operator:

1. traffic management;

2. congestion management;
3. road safety;

4. road maintenance.

The inquirers asked the road operators to rank the importance of these topics to their
organisations and if (and how) intelligent or cooperative systems are used and will be used
for these topics.

4.1.2. CVISapplications

Part 2 of the questionnaire addresses a number of example CVIS applications. The
questionnaire gives a description of the example application and for each application a
number of questions on the benefit to road traffic, usefulness to road operators, etc.

4.1.3. Deployment
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Part 3 of the questionnaire focuses on the deployment of the applications. Investigated was
the role road operators think they or others groups should play in the implementing process.
In addition, there are questions regarding financing and promoting future devel opments.

4.1.4. Characteristicsof the respondents

Part 4 of the questionnaire focuses on the characteristics of the contacts of the road
operators who responded to the questionnaire and the organisations they are working for.
There are questions on the type of organisation, the geographical scope, the role of the
respondent in the organisation, the number of years of experience, etc.

In addition, the respondent from the road operator was voluntary asked to leave higher
contact details.

4.2. Respondents

Over 200 contacts received an e-mail with a link to the questionnaire directly. These
contacts are from 24 European countries, as shown in the figure below (Figure 14). As the
survey was organised by a Dutch organisation, a big part of the contacts, which was
approached directly, is from The Netherlands. In addition, probably at least as many
contacts (from the whole of Europe) recelved an invitation to take part in the survey
indirectly. The persons approached indirectly are not in the figure below.

( Austria; 1 ™
contaCts per Country Belgium; 3 Cyprus; 3
Switzerland; 2 .y
Slovakia; 7 .
Sweden; 5 Czech Republic; 10
Portugal; 1
Denmark; 2 .
Norway; 2 Estonia; 1
Germany; 9
Finland; 2
France; 6

Greece; 5

Hungary; 2

Ireland; 5

Lithuania; 1

Luxemburg; 1
AN S

Figure 14: Contacts per country.

Totally 174 visited the website of which 76 started filling out the questionnaire. In the end,
42 persons completely filled out the questionnaire.
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4.3. Conclusionsand recommendations - Road operator study

4.3.1. Characteristicsof the respondents

The majority of the respondents work for public road operators (88%) and operators
working nationwide (77%).

Approximately one third of the respondents are managers (35%) and one third are
advisors (33%). Over 75% have more than 6 years of experience within aroad operator
organisation, while about the same percentage indicate to have above average
familiarity with cooperative systems.

4.3.2. Topics

The respondents to the questionnaire consider road safety as the most important topic
for their organisations. The topic traffic management is at a second place. In
comparison to these two topics congestion management and road maintenance are
considered as less important.

A large mgjority of the respondents indicate that intelligent/cooperative systems are
already in use in their organisation. The highest percentage (80%) is found for traffic
management purposes, the lowest for road maintenance (68%).

The mostly used systems for al purposes are signal control with dynamic
optimalisation, real time incident management, variable message signs, real time
information via websites, variable speed limits and lane control signals. From these
systems variable message signs are the most popular for almost all purposes.

A large mgority of the respondents indicate that cooperative systems can have an
important role in traffic management, congestion management and road safety. About
three-quarters of the respondentsis also willing to invest in systems for these purposes.

4.3.3. CVISapplications

Seven of the nine applications presented are considered beneficia to road traffic by a
majority of the respondents (> 50%), while five of these are considered beneficial by
even around 75-80% of the respondents. These five applications are: In-vehicle map
updates, Obstacle warning, Road status report, Area routing and control and
Cooperative Traveller Assistance.

Six of the nine applications presented are considered useful to road operators by a
majority of the respondents (> 50%), while three of these are considered useful by
around 70-75% of the respondents. These three applications are: Obstacle warning,
Arearouting and control and cooperative traveller assistance.

Four of the nine applications presented are considered worthy of investments by
around half of the respondents (> 44%), while one of these is considered worthy by
almost two third of the respondents (65%). This application is: Obstacle warning.

In amost all cases a majority of the respondents consider it as beneficia that drivers
dispose of information in-car. However, respondents often mention that the
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information should not be in-car exclusively. More than half of the respondents (56%)
think that the applications presented, cannot replace existing systems used by operators
at the moment.

Based on a ranking by the respondents looking at the willingness to invest, the
applications can be divided in three groups. The applications Road status report and
Obstacle warning are considered the most important. The applications Area routing
and control, Cooperative traveller assistance, In-vehicle map updates and Personalised
route planning are in a middle category. The applications Flexible lane allocation,
Urban parking zones and in-vehicle internet/mobile office are the least interesting or
desirableto invest in.

4.3.4. Deployment

All respondents think that the number of cars equipped with cooperative devices will
increase. The respondents expect that in 2030 more than half of the vehicles have most
of the nine applications presented. The respondents expect the biggest growth for the
application In-vehicle updates.

More than half of the respondents think that road operators should play an important
role in implementing and using cooperative applications. However, the respondents
think that the role of car manufacturers, the government and service providers is even
more important.

Almost all respondents consider cooperation among stakeholders important or even
indispensable for the deployment of cooperative systems. A mgority of the
respondents think that the lack of cooperation is the biggest barrier for implementing
cooperative systems (more important than the lack of funding).

A majority of the respondents think the public authority has the most important role
regarding the initial investments in cooperative systems. Other important investors
mentioned are car manufactures, service providers and road operators.

The respondents consider installing systems in cars as standard equipment (instead of
optional) as the most useful instrument to promote cooperative systems. Other
important instruments are field operational tests and cooperative research.

The respondents see tax reduction, market package (car plus starting insurance
formula), insurance reduction and direct subsidies as the most important financial
Instruments.

A majority of the respondents considers the development of systems for road charging
beneficial for the deployment of (other) cooperative systems and thinks that there
should be cooperation in the deployment of the systems.
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