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Executive Summary

Policymaking on transport requires an integrateglwviwith respect to the various alternative

options, their possible consequences for transgystem performance, and societal conditions for
implementation. The so called “adaptive policy nmgkiview”, focussing upon managing the

uncertainties, is adopted for IN-SAFETY.

The analysis of stakeholders’ interests and matiaab act according to policy recommendations
gives an overview of who is addressed:

e Legislation bodies on the EU and national level

e EU and national research funding bodies

e Public and private infrastructure owners and rogerators
e Standardisation bodies

e Insurance companies

The private sector is not directly addressed witlicg recommendations; nevertheless the IN-
SAFETY results are of interest for them as well.

The recommendations from IN-SAFETY project are sifeed according to work packages results:
e Recommendations from Application Guidelines anditamrResearch Issues
e Recommendation on pictograms and verbal messagesohtal and vertical signing
¢ Recommendations for Application Of Traffic Simutatiand Risk Modelling
e Lessons learnt from Pilot Tests
¢ Recommendations for Application Of the Operatorsivéd

¢ Recommendations from MCA-AHP and CBA assessmestleicted systems and
functions

For all recommendations described in this Delivierdbe objective of the policy recommendation
is listed, and the basic policy action. Then, a &\whe most relevant vulnerabilities are givent Fo
each vulnerability, mitigating or hedging action® aiven, along with the possible signposts,
triggers or actions.
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1 Introduction - Approach to policy recommendations"

According to Marchau et al (2007), policymaking wansport requires an integrated view with
respect to the various alternative options, thessible consequences for transport system
performance, and societal conditions for implemigmta The basis for such a view has been
provided by Walker (2000a). According to this vigmalicymaking, in essence, concerns making
choices regarding a system in order to changeyters outcomes in a desired way (see Figure 1).
At the heart of this concept lays the system cosmpgithe policy domain, in our case the transport
system. A transport system can be defined by djstghing its physical components (e.g. loads,
vehicles, and infrastructure) and their mutual raxtéons. The results of these interactions (the
system outputs) are calleditcomes of interest and refer to the characteristics of the system that
are considered as relevant criteria for the evalnaif policies. Thevaluation of outcomes refers

to the (relative) importance given to the outcotgsrucial stakeholders, including policymakers.
Two types of forces act on the systeeiternal forces and policies. Both types of forces are
developments outside the system that can affectsthecture of the system (and, hence, the
outcomes of interest to policymakers and otheredtaklers) External forces refer to forces that
are not controllable by the decision-maker but niafjuence the system significantly, i.e.
exogenous influences. Policy is a set of actions taken to control the systemhelp solve
problems within it or caused by it, or to help obthenefits from it.

Policies .__ Valuation of
/ outcomes
External System domain Outcomes of
forces —_ for policies - interest

An infegrated view of policymaking (Walker, 2000)

Figure 1: An integrated view of policymaking (Walker, 2000a)

Applying the framework shown in Fig. 1 to long-tetmansport policymaking reveals several
locations where uncertainties arise. First, theerewel forces are uncertain, since it is difficult t

! The introduction is based on Marchau et al (2007)
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identify which external developments will be relatdor long-term future transport system
performance (e.g., changes in demography, econteulnology) and, perhaps more important,
the size and direction of these changes. Secorah #vhere were certainty about the external
developments (that is, we knew how the transpastesy’'s external world would develop), there
might still be uncertainty about how the system ldaespond to those external developments,
since the key-relationships determining transpgstesn performance are uncertain because (some
of) the interactions within the transport systera gsufficiently known. Finally, the valuation of
the various outcomes is uncertain. Stakeholders ten have different opinions about the
importance of future transport problems. This rssuh different, often conflicting, opinions
regarding the various transport policies. As suble, willingness of stakeholders to accept (or
reject) outcomes of transport policies is uncertiinaddition, over time, new stakeholders might
emerge and/or current stakeholders might leave/oartide opinions of the current stakeholders
might change. Marchau et al (2007) therefore prepams Adaptive Policy making view. The
inevitable policy changes, resulting from changedhie external forces or the transport system
becoming part of a larger, recognized process amah@t forced to be made repeatedly on an ad-
hoc basis.

i II. Asgembling a basic policy

MNecessary conditions Paolicy actions
for success

o, Specifying rest of policy

Certain Mitigating actions |1

Wulnerahilities

U

' ) Hedging actions
1 Uncertai Uncertain
n

Figure : The adaptive policymaking process

Figure 2: The adaptive policymaking process (Marchau et al, 2007)

This specification should lead to a definition afceess, i.e. the specification of desirable
outcomes. In the next steppasic policy is assembled, consisting of the selected polidyonp
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and additional policy actions, together with an lempentation plan. It involves (a) the
specification of a promising policy and (b) thent&cation of the conditions needed for the basic
policy to succeed. These conditions should sugpmitymakers by providing an advance warning
in case of failure of policy actions.

In the third step of the adaptive policymaking e, theest of the policy is specified. These are
the pieces that make the policy adaptive. This stepased on identifying in advance the
vulnerabilities of the basic policy (the conditioos events that could makke policy fail), and
specifying actions to be taken in anticipation mrrésponse to them. This step involves (a) the
identification of the vulnerabilities, (b) definiractions to be taken immediately or in the future,
and (c) defining signposts that should be monitanearder to be sure that the underlying analyses
remain valid, that implementation is proceedinglyasid that any needed policy interventions are
taken in a timely and effective manner. Vulneraiei are possible developments that can reduce
the performance of a policy up to a point where gbcy is no longer successful. Actions are
defined related to the type of vulnerability andentthe action should be taken. Both certain and
uncertain vulnerabilities can be distinguished. t&@er vulnerabilities can be anticipated by
implementing mitigating actions — actions takemdvance to reduce the certain adverse effects of
a policy. Uncertain vulnerabilities are handledtwo ways. First, by implementing hedging
actions i.e. — actions taken in advance to reduapead the risk of possible adverse effects of a
policy. Second, by specifying possible future awsioFor the latter cases, signposts are defined
and a monitoring system established to determinenw#ctions are needed to guarantee the
progress and success of the policy. In particalatical values of signpost variables (triggersg ar
specified, beyond which actions should be implem@nd ensure that a policy keeps moving the
system in the right direction and at a proper spBlede that apart from vulnerabilities to the basic
policy, opportunities might also be considered imst step. Opportunities are external
developments that improve the performance of acpao that it is more successful than it would
have been without these external developments.eThpgortunities should be monitored as well
in order to take advantage of the developmentsfanihistance, expand the basic policy.

For IN-SAFETY the adaptive policy making view wile adopted, focussing upon managing the
uncertainties. Therefore, the Policy Recommendatiorall chapters described in this Deliverable
will be presented according to the following scHeduFirst, the objective of the policy
recommendation is listed, and the basic policy oactiThen, a few of the most relevant
vulnerabilities are given. For each vulnerabilityitigating or hedging actions are given, and the
possible signposts, triggers or actions.

2 Sakeholdersand their motivation

Several stakeholders have been identified who ddreasees by the results and (political)
recommendations of the IN-SAFETY project. Firstalf their motivation to act according to
political recommendations to achieve more traféitesy is analysed.
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Stakeholders to be addressed from the IN-SAFET Yitpudiview are:
e Legislation bodies on the EU and national level
e EU and national research funding bodies
e Public and private infrastructure owners and rgaerators
e Standardisation bodies
e Insurance companies

The private sector is not directly addressed witlicg recommendations; nevertheless the IN-
SAFETY results are of interest for them as well.

2.1 Motivation of EU and national legislation bodies

Legislation bodies on the EU-level as well as oe ttational level act on certain political
objectives — usually defined in political programs.

According to the WHITE PAPER "European transporligyofor 2010: time to decide" by the
European Commission a main political task is taeaha sustainable transport system. The White
Paper provides a statement of requirements on gzdds. Often cited from the White Paper is the
following sentence: “The European Union must, ahernext 10 years, pursue the ambitious goal
of reducing the number of deaths on the road b¥; tfak by way of integrated action taking
account of human and technical factors and desi¢medake the trans-European road network a
safer network.”

Evolution 1990 - 2010
EU fatalities
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Figure 3: Achieved road traffic safety according to EU mid term review (Source: European Road
Safety Action Program - Mid-term Review (COM(2006) 74 final)

In 2005 the EU published in the European Road $a#etion Programme - Mid-term Review a,
graph shown in Figure 3. Indicated by the orange Is a reduced number of fatalities, but it is
still above the blue line which indicates the aspireduced number of fatalities in the EU.
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As European accident statistics show, there isgh humber of traffic fatalities per year and
country. It is evident that each member state efEaropean Union considers traffic safety as a
high priority political issue.

2.2 Motivation of research funding bodies

EU and national research funding bodies investigatdurther research needs and co-ordinate
research actions to make sure that results aiststally significant and transparent as a basis fo

standardisation and legislation actions. A mairectiye of research funding bodies is to get to
know about solved and unsolved questions and ngidénks between the results of different

research projects. They are also interested inrggssupport to their future research programs.

The main objective of research funding bodies igam reliable results where good decisions can
be based upon. Their investments ought to be deéaidsely taking into consideration the latest
research results and needs.

European research funding bodies need a good ever@bout all European research activities.
National research funding bodies have a bettervewsr what research results are needed to
achieve national policy objectives or what innowatis needed to bring national interests forward.
They also check the transferability of results ational frameworks.

2.3 Motivation of infrastructureownersand road operators

Systems that provide efficient solutions for traffnanagement and increase safety are interesting
for public and private road operators. Fatalitiaase considerable economic damage. Public road
operators have to manage the impact of an accidéeir focus lies on accident prevention and
managing the accidents™ impact (traffic jam, resglaccidents). Many systems are proposed by
research projects to avoid accidents occurrencarebluce accidents severity. For a decision on
those investigations, proofed knowledge about castisefficiency of safety systems is needed.

Road operators and infrastructure owners face natemal cross-border traffic as a new and
increasing challenge. Road operators and infrastre@wner also have to discuss ITS-Systems
for cross-boarder traffic. An important objectives itechnical compatibility but also
comprehensibility for the user.
2.4 Motivation of standardisation bodies
Official standardisation bodies are at internatideael

e |SO (International Organization for Standardizafion

e |EC (International Electrotechnical Commission)

e |TU (International Telecommunication Union)
at European level:

e CEN (European Committee for Standardization)

e CENELEC (European Committee for Electrotechnicah8ardization)

e ETSI (European Telecommunication Standards Insjitut
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and corresponding standardisation bodies at natienal.

Standardisation is important for cost efficientgwotion, for open European wide markets and for
a Europe-wide implementation of systems. Standatidis is important, not only from the
economic point of view but also concerning the Safspect.

2.5 Motivation of insurance companies

Insurance companies are addressed because theyemested in the reduction of follow-up costs
of accidents. They also have a special interesisknassessments (e.g. to calculate subscription
fees or incentives).

For insurance companies, the amount of risk is legsortant than its predictability (Dr. W.
Reisinger, Wiener Stadtische Versicherung, Verkeltdstag 2007-09-21, Vienna). For
marketing reasons, insurance companies tend to fremyeently allow discounts of various types,
which refer to certain attributes of vehicle or @rnit might be considered to allow discounts for
safety features of the vehicle, as it is alreadyede.g. for vehicles with electronic stability caht
(ESC). From the road safety point of view, it istgdavourable that such discounts exist in order
to motivate purchasers to spend their money alsadditional safety features. To enable insurance
companies to calculate discounts on safety equipmra real micro-economic basis (instead of
marketing aspects), the reduced or additionalafdafety equipment has to be predictable.
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3 Recommendations from Application Guidelines and Further
Research | ssues

3.1 Objectives

IN-SAFETY Deliverable D5.3 includes a descriptiohguidelines and research proposals based
on experience of the IN-SAFETY partners and othgyees, with the aim to improve overall
knowledge on the complex character of forgiving aelf-explaining roads.

The result, a knowledge collection, is not onlyyatemisation of several national, international
guidelines and research outcome from IN-SAFETY athebr projects but also important for the
work done in IN-SAFETY due to the content of sonfetlme guidelines. For example the
“European statement of principles on the Human Melnterface (HMI)”, a guideline for safe
and efficient in-vehicle information and communioatsystems (HMI), are also important when
preparing ITS systems for pilot test. Also a loteaisting guidelines on Variable Message Signs
(VMS) are to be found on national level. The knadge collection is helpful for other researchers
with similar research tasks.

3.2 Approach

Many existing guidelines targeting the self-exptamgand forgiving nature of road environment
was collected with the help of questionnaires. @hestionnaires were filled out by experts from
various countries. They were asked to briefly dbscnational guidelines and research needs on
how to give roads a more forgiving and self-explagnquality, and to define gaps in knowledge
and potential regulation. Also included is knowledgpm a detailed literature analysis during the
whole IN-SAFETY project.

On the basis of collected responses a concludirtgxrad guidelines was created. Furthermore a
list of needs for the future research was created.

Geographical focus has been detected for spedaifdegnes on the:

e International (mostly European),
e National and
e Local levels.

A very important organisation scheme was a clasgion in

e Infrastructure related guidelines
e Guidelines on vehicle autonomous system
e Guidelines about co-operative system (vehicle-siftacture)

In addition a brief description to all guidelinasto be found in Deliverable D5.3.

3.3 Recommendations

The analysis of named existing guidelines in qoestaires and research results from IN-SAFETY
and other projects shows further research needso@se research needs are not only an outcome
of Deliverable D5.3, but are also based on IN-SAFIpfoject experiences.
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In terms of information sources, for most of alBlthere are three different approaches:

e Autonomous systems: The vehicle has any informateeded on board, operating system
and human-machine-interface (HMI) are also basdtanvehicle. Typical example: Anti-
lock braking systems (ABS).

e Infrastructure-based systems: All equipment is tledautside vehicles, at least an HMI is
located on site, there may also be sensors attéharsl control units may also be placed on
site or in a traffic management centre. Typicalnegke: variable speed signs.

e Co-operative systems: These are solutions, whette infrastructure- and vehicle-based
equipment co-operates, exchange information amrmfwarn or guide road users.

IN-SAFETY again revealed that for most of ITS apations there is more than one basic solution.
As an example, warning a driver approaching a cunay be done by infrastructure-based

equipment such as a road-side device that detacapproaching vehicle and activates a VMS in
case the vehicle is assumed being too fast. Onother hand, a digital map could provide

information on the radius of an oncoming curve cbysidering the usual behaviour of the driver,
calculating the recommended speed and warningrtierdn case of exceeding the personal limit

or even the physical limits of his vehicle. In aoperative solution, an in-vehicle device could

receive a speed recommendation from a road-sideoheaonsidering the usual behaviour of the
driver and then providing warning when required.

There are various other examples where there argeheric methods of providing one specific
service. Obviously, it is hardly efficient to proe one specific service in different ways. Policy
decisions should be taken to select the most apptegmethod for a service. Until this decision
can be taken, respective research should be fundemtder to determine feasibility, cost,

effectiveness, efficiency, reliability, etc. of thégferent solutions.

To calculate those parameters more data is neddedit is available today. Development of
ADAS/IVIS currently strongly considers technicalaggbility and market acceptance. Still, in
many cases there are only rough estimates abouaicingp road safety. In some cases, information
about implementation is even misleading: If systamesimplemented not isolated (e.g. VMS and
automatic enforcement together) it is not posstobladentify what one would have achieved
without the other. Therefore field operational $e$arge scale experiments or other research about
IVIS and ADAS are needed, which are representdtivdcurope’s population, infrastructure and
vehicles.

Apart from existing systems, the technologies adé today could and should be used for
developing new systems, either enhancing previowss,oor dealing with new functions and
preventing different kinds of dangers. Thereforgnatiion strategies ought to be developed how to
upgrade existing systems. Within IN-SAFETY, apaotti the scenarios that were developed based
on existing systems, two additional ones were desdrand rated, introducing the suggestion of
new systems [see IN-SAFETY D5.3]. These were tHeviong:

e Overtaking Assistant on roads with lane separdtjBlind spot")

e Overtaking Assistant on rural roads without langasation
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For both proposed systems the following could loememended:

Further research is needed around the potenti@ngbloying innovative technologies
dealing with Vehicle to Infrastructure (V2I), Inftaucture to Vehicle (12V) as well as
Vehicle to Vehicle (V2V) communication.

Integrated HMI prioritising warnings with differemisk origin is needed. Potential for
integration of haptic HMI's needs to be furtherestigated.

Personalisation of HMI warning strategies need$&danvestigated according to drivers
individual profile. In this way, specific driver gups (i.e. elderly drivers, novice drivers,
etc.) may be addressed. Self-adaptive and selfitearsystems, which would adapt

different driving patterns should be investigated.

¢ Intuitive HMIs should be developed addressing Bliges of overtaking.

e More research is needed for special infrastruceggments (i.e. curves) and special
visibility conditions (which may hinder the full dfor sufficient operation of vision

detection systems).

Table 1: Recommendations from Application Guidelines and Further Research Issues

Objective: It is very important not only to push and use IT{&tems as a very importa
instrument to improve road safety but also to est@uthem. Little is known about preci
number of target accidents, synergies between aleggstems, costs (public authority, us
society) and a quantitative evaluation of negagind positive impact of systems.

Pre-condition: The evaluation of ITS systems can not be done étieat but needs the cooperati
between researchers and infrastructure owners @adl operators as well as the assistanc
automotive industry and insurance companies. THepassess important information abg
costs, technical feasibility, road safety impaatd aauch more. It is to be clarified whether
parties are willing to open their databases unelairlife condition.

Policy action: The most important research need according to IIRESFE is the need to gain

more knowledge to evaluate ITS systems. This caddoe by evaluating existing ITS syste
and evaluation processes after implementing netes)s

ms

Vulnerabilities Mitigating/Hedging Actions Possible Signposts/ Triggers/Actions

Gained knowledge fromA database about evaluatipResearch about structure, possi
project evaluations staygesults could bring thecontent and how to use ti
unpublished and therefore ji&knowledge to a wider useratabase is necessary. It ought
useless for other researchersgroup. The data ought to bde discussed with all affecte
in simplified, standardisedparties.

format.

ble

ne
to
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3.4 Discussion and conclusions

The decision on innovative ITS systems ought toetakto consideration parameters like
feasibility, cost, effectiveness, efficiency, réligty, etc. of different solutions. Some national
guidelines provide methods to calculate quality effitiency of new measures. Today lack of
gualitative and quantitative data about cost arietpgaenvironmental and traffic effects make the
utilisation of methods like Cost-Benefit-Analysigfidult.

Approaches to gain more data about innovative 1ySemss were discussed and analysed and
suggestions for further research needs have bgen wgiithin IN-SAFETY. Field operational tests,
large scale experiments as well as simulation asid analysis models can help to gain more
knowledge about ITS systems. IN-SAFETY project repwend thatafter a decision has been taken
to implement a certain system, evaluations ougbieta matter of course and evaluation processes
after implementing new systems ought to be estaddisn order to handle lacking data.
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4 Recommendation on pictograms and ver bal messages, horizontal
and vertical signing

4.1 Objectives

In 2003 the TERN (Trans-European Road Network) oevel5 countries with 11 languages
spoken plus 3 additional states which are not EUnbes. These countries and languages,
together with 10 “new member states” with 9 offidenguages, were considered with the aim to
derive at feasible suggestions of the cross-languagd language independent display of
information on VMS (Variable Message Signs) andictaessage boards on motorways.

4.2 Approach

The following requirements on VMS have been idésdifand studied in Deliverable D2.3:
e physiological requirements with regard to consgicand discriminability,
e cognitive requirements with regard to understanding

e technical requirements with regard to the size gndlity of the presentation of the
information.

The elaborated symbols/pictograms, together witania Convention traffic signs, suitable for

application on VMS, static signs and in-car navgatlisplays meet all documented requirements.
So does the complementing Latin and Greek “TERIghabet versions which have already been
used for text elements in the renderings of thelyadesigned symbols/pictograms and the
modified Vienna Convention traffic signs requiradraotorways.

Apart from verbal messages elements like place sasmecific words and abbreviations have
been identified as “Europeanisms”, suitable for oamication across language barriers.

4.3 Recommendations

Deliverable D2.3 gives a summary of recommendatiamns follow-up activities (e.g.
Recommendation to the European Commission to amfmaex Il of Council Directive
91/439/EEC: Review the viability of 0,5 visual agi

Table 2 summarizes recommendations from DeliverB@e concerning pictograms and verbal
messages, horizontal and vertical signing.

Table 2: Recommendation on pictograms and verbal messages, horizontal and vertical signing

Objective: International understandable (language indepehderaffic signs/information
throughout Europe are useful to make “understaridessier for international traveller and
therefore are supposed to increase traffic safegytd less misunderstandings.

Pre-condition: The need of revision of the Vienna Convention omfflc Signs ought to bg
clarified. Investigations are necessary to spetliy negative impact of today’s situation |in
relation to what can be improved with harmonisati@ther positive and negative effects|of
harmonisation are to be taken into account besglbikty, comprehensibility before a decision

D
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on harmonisation can be taken.

Policy action: The results of Deliverable D2.3 provide a basisftother discussions on Europ
wide harmonization of verbal message elementdjdrsigns and VMS elements. It ought to
checked and decided on substitution of signs/ syshbmictograms or adding new sign
pictograms/ symbols/ Europeanisms to Vienna Comwentnformation systems such as in-(
traffic signing and information ought to be consetk as alternative to infrastructure sign

elements.

e_

be
s/
car
ng

Vulnerabilities

Mitigating/Hedging Actions

Possible Signposts/
Triggers/Actions

The IN-SAFETY results o
D3.2 are not jet verified if
real test installation.

N

f Initiations of pilot test and long term researchégded.

Not all Europeanism
proposed in D2.3 are likely t
be harmonised, because oft
the English version of
word, e.g. “exit” is use(
instead of national wordin
e.g. “Ausfahrt”).

Harmonisation of wording
could lead to confusion arn
misunderstanding. Especial
the meaning of abbreviatior
might cause confusion (e.
min = minimum = minute)

aallow language
| information.

information (analysed in D2.3
y If the dimension of traffic sign
cand VMS allows it tha
lbilingual information should b
1ssed (e.g. “Police / Polizei”
gSymbols and pictograms
always the most languag
independent way to transf
information.

sEuropeanisms should be usedlthough
owisely but could be useful inguidelines
erase no symbol is available toecommendations
independentlesign

OAn alternative are bilingugl'MPOssible

there are man
and
how 1
warning message
alarm sounds and so on, it
to design alar
messages suitable for
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were formulated on VMS
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4.4 Discussion and conclusions

The results of IN-SAFETY Task A2.3 can be considaas a first step towards systematizing and
harmonizing of verbal messages and traffic sigmesscEurope based on extensive investigations
concerning visibility and comprehensibility.

Not all traffic related aspects have been analygéuin this task (e.g. national legal frameworks).
Therefore it stays a long way to harmonisation raffic signs. Nevertheless the IN-SAFETY

results on pictograms, signing and verbal messagesa good starting point and basis for further
discussions and decisions. The authors of Deliverdal?.3 describe further recommended
activities in detail.
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5 Recommendations For Application Of Traffic Simulation and Risk
Modelling

5.1 Objectives

Safety and Risk analysis and assessments are h&lpfuake decisions on safe road and vehicle
systems. Simulation models are important for thalyams of existing situation of traffic system,
and for the answer of the question “what would teapf...?”. Application of traffic simulation
and risk modelling are used within IN-SAFETY to bsa& reasons for accident blackspots or
identifying gaps and imprecise regulations in stadd and to evaluate and verify different
alternatives of safety measures.

Simulation can help to measure the impact of thplementation of ITS-systems, their effects
(e.g. important for CBA and accident risk analysasd to compare alternative measures for a
certain problem. Since traffic safety depends omenous factors (e.g. human behaviour,
infrastructure, legal factors etc.) they all hawdé integrated into the analysis.

5.2 Approach

Several traffic simulation models were analysedNRSAFETY. They can be divided in two
groups: microscopic and macroscopic simulation risodéhe models contain state-of-the-art
approaches for simulation of traffic at variousgsts from the macroscopic view on networks and
the traffic streams on the links down to microscogpproach with the focus on the individual
driver and the vehicle. A description of the modéteir parameter and methods can be found in
Deliverable D3.1.

The existing models were analysed and additioni@tysaelevant parameters (such as time—to—
collision), adaptive objective function, new safatgicators (such as the shape of the headway
distribution) were integrated. Sample applicationthin IN-SAFETY show the potential of the
models for safety analyses.

Furthermore existing risk analysis methodology beesn further developed in D3.2. The so called
Darmstadt Risk Analysis Method (DRAM)) describe® tbause-and-effect chain of critical
situations taking into account the uncertaintiesttté system (especially human behaviour).
DRAM is able to analyse complex systems with urggety and non-linear relations. The analysis
may be done qualitative, quantitative and in a whifam. A tool called Darmstadt Risk Analysis
Tool (DRAT) is provided. DRAT is principally notrhiited to a certain number of dimensions and
elements and so restricted only by available coerpuiemory and calculation time, allowing the
model to evolve as needed. Additionally two scessarare analysed within IN-SAFETY:
~-approaching a sharp bend” and ,lane changing mares".

5.3 Recommendations

Simulation and risk analysis models can help toves@uestions without implementation of a
system in reality. This can help to save moneytand as well as to evaluate possible alternative
measures. It ought to be kept in mind that for age problem an appropriate model is needed
(sometimes adaptations of existing simulation askl analysis models are necessary) as well as a
reliable data input and parameters.
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It is necessary to analyse the long-term effeche infrastructure, regulations and accessories
with all-embracing risk analysis methods which atde to integrate the effects of human
behaviour and habits. A new endangerment regardiDgS systems may arise after the first
safety successes have become apparent: if sudnsystre useful and effective but not reliable,
new risks may arise if the user is trusting theteaysbut the system fails and the user has no
chance to remark the failure in time. It is difficto integrate these complex effects in a simatati
model in a reliable way, especially it is littledwan about parameters and their values.

It seems useful to build an overall covering maafethe road system as most of the behavioural
aspects are cross-linked throughout the systemniddaelling process may be started at different
points, letting the different parts gradually gréegether. The model may temporarily branch if

reliable knowledge is not yet available within e@mtsections. But always, the goal should be to
integrate all road related knowledge into one mdaed its adjacent database of knowledge). Such
a model could be used to enable and simplify thexgss of problem analysis, discussion of

variants and assessment of political recommendation

In-Safety successfully shows first steps and sohgtiin the direction of “an overall aspects
covering model” but there are still open issuesdile will always be a simplified picture of the
real world.

Table 3: Recommendations For Application Of Traffic Simulation and Risk Modelling

Objective: IN-SAFETY shows that the use of simulation modeld ask analysis tools can help
to model the ITS system impact both on traffic dibons and on road safety. The analysis of
traffic safety problems with the help of risk arsy models can help to systematically find
improvements and knowledge how to avoid safety lprob.

Pre-condition: An urgent need for all safety analysis based difidreimulation is research on the
relation between actual accident risks and thevddrisafety indicators. Today, researchers
assume that a change in the indicators correspond thange in accident risks. Reliable
parameters, data input for model calibration ad a®la detailed description of scenarios and
alternatives, which are to be analysed, are impofia reliable results of simulation and risk
analysis models. Cost-intensive model calibratieachto be done to gain reliable results, but on
the long-term the use of models is often less exiperthan real life test and the only way|of
coming to results.

Policy action: The use of simulation and risk analysis modelsexiibed in Deliverables D3.1.
and D3.2 in addition to conventional methods taulalte efficiency of certain measure/system is
recommended. IN-SAFETY shows a wide variety of oases of simulation and risk analysis
models and their advantages.

Vulnerabilities Mitigating/Hedging Actions Possible Signposts/ Triggers/Actions

Simulation models, bothA questionnaire survey shows the different weigtite main
micro and macro, as well agactors affecting route choice from the drivers rpoof view:
risk analysis tools can onlytravel-time, distance and safety level. Other pgmkses to gain
produce reliable anddata input is using results from pilot studies (®wedish pilot is
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realistic results if they argpused as input for so called “RuTSim model”). Thealepment of
calibrated wusing realistica worldwide database of knowledge also helps tlecthecessary
and representative data. | data from several projects. Precondition here isptomote
cooperation between projects, establish commonegioes, ta
interact between the researchers and this database.

5.4 Discussion and conclusions

To make use of simulation models it is importantinal the right model for the current problem.
Very often simulation models are developed for ate question, situation or premises. With the
right parameter values and data input the resa@ilsnaulations are very helpful to take decisions
on a certain ITS system, conflicting measures beioalternatives.

New ITS systems are supposed to influence therdyikehaviour (e.g. in terms of distance choice
and also by shorter reaction times). In simulataond risk analysis models the corresponding
parameters ought to indicate the effects of ITSesys on overall and individual safety. Today,
one can only assume that a change in the indicataisl correspond to a change in accident risks
in the same direction. Therefore an urgent needlf@afety analysis based on traffic simulation is
research on the relation between actual accideks rand the derived safety indicators. The
calculation is also complicated by driver assistasgstems that possibly change this relationship
between indicators and accident risks. For exaniiplehicles are equipped with reliable and fail
safe driver assistance systems that reduce reatiti@s then shorter TTCs could be accepted
without any increase in accident risks.

With the restricted sample sizes of critical siiia$ or accidents in reality, analysis often rums i
statistical problems. Microscopic traffic simulatiomodels create traffic flow as sum of
movements of individual vehicles — just like in Iiga In micro-simulation the sample size is
normally only restricted by practical limitatiorige run-time, but is generally larger than reéé-li
observations. Furthermore, it is possible to extsafety relevant parameters which indicate a
safety level on a larger sample size and theredoeestatistically more significant. Given such
surrogate parameters, micro-simulation can betstimate safety effects than other methods
relying on a small number of real-world safetyicat data provided that the input data and
behaviour modelling are realistic.

As seen in D3.2 “Road risk analysis tools” thera igsk analysis tool available which allows to
work with a huge amount of data and to integratmdmu behaviour into the analysis. It is not
necessary to reduce data to more or less arbittaayacteristic values, which normally over- or
underestimate risk systematically. The possibifity quantitative description and evaluation
principally allows any desired precision. The psem is only dependent on the availability and
the gathering of data. In fact, the traditional Inoets may be integrated into this methodology.

IN-SAFETY recommendation is that for the future rmadditional modelled scenarios (e.qg.
tunnel sections) should be added, to expand theesabthe modelled scenarios and to refine them
increasingly. Increased attention should be giwvenmnnternational and interdisciplinary work as
well as on quality of input data and parameters.
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6 Lessonslearnt from Pilot Tests

6.1 Objectives

The Pilots have primarily examined the effectivenasd usability of the selected implementation
scenarios and concepts of WP1 (forgiving roadsrenments) and WP2 (self-explanatory road
environments). The results have also been usedder do improve simulation models, risks
analysis tools and training schemes of WP3 (roddtysassessment). These tests used road
infrastructure elements and test vehicles equippdd ADAS and VIS functions, as well as IN-
SAFETY services and applications as defined aneldeed in WP1 and WP 2.

6.2 Approach
The IN-SAFETY Pilots sites are the following:

e ltaly (Turin) - field tests (CRF)

e Sweden (Linkdping) - simulator tests (VTI)
e Germany (Stuttgart) - field tests (IAT)

e Greece (Athens) - field tests (ICCS)

The aim of the IN-SAFETY Pilots was to determine tisers’ acceptance against the introduced
IN-SAFETY cooperative solutions, as well as to perf a detailed assessment of their foreseen
impacts. The evaluation of the effects of somehef $elected scenarios of forgiving and self-
explaining roads has been done in four differelatpirealized in four selected regions, but also in
an advanced moving base driving simulator in Sweden

The results of pilots were analysed and structuredorrespondence to the topics: technical
verification, impact assessment, user acceptaram®o-economic, guidelines. Deliverable D4.2
provides a summary over all pilots and results.

6.3 Recommendations

The overall IN-SAFETY pilot results showed that afiplications were seen as more useful than
the baseline defined as normal driving without (ReESAFETY systems. In some cases with low

usefulness scores there was often a reduced tettpedormance of the system involved. The

pilots have illustrated that there is an impaceneral of the IN-SAFETY scenarios.

The Swedish Pilot with a School bus ahead warnimgppa@ard system shows a decreasing speed
while the bus was approaching in comparison tofereéace scenario without the system. The
average passing speed was about 60 km/h whicl iedahigh to avoid severe accidents. Even in
this simulation environment drivers do not reaaiparly on such a warning. Research needs to
address the question of long term reaction and tomotivate drivers to act safely. Therefore
large field operational test would also help tolexi missing practical experience and data
especially how drivers react in long term.

A state-of-the-art Lane Departure Warning systers haen investigated in a German field
experiment with a subjective assessment. Empiresllts from 17 test subjects who drove more
than 5000 km show that lane departure warnings wenerally well accepted. Driving with the
Lane Departure Warning system tends to reduce uh#ar of lane departures and also educates
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drivers to use the indicators more often and eantgen changing lanes. However, the differences
were not big enough to be statistically significant

Table 4: Lessons learnt from Pilot Tests

Objective: Gain statistically significant results and longnteassessments about safety effects,
driver behaviour, market penetration, business fsoaled technical feasibility/reliability is very
important for further decisions on implementatid/iADAS.

Pre-condition: The definition of a set of systems/technologiedé¢otested and the test des|gn
(parameters, alternatives, testing method, reptases sample of participants) is important|to
prepare field operational test.

Policy action: It is recommended to do necessary field operaltimsa and long term assessments
with statistically significant number of tests asubjects.

Vulnerabilities Mitigating/Hedging Actions Possible Signposts/
Triggers/Actions
Field operational test take a lon@oth vulnerabilities Pre-test studies and |a

time (several years). It mightshould be addressed [mwompilation of methodologies,
happen that new importanthe field operational testknowledge and experiences
guestions arise and that others @design from the veryfrom previous projects can help
less important than it has begheginning. The to avoid problems occurring
predicted before the test started. | development of a set ofduring the field operational test

scenarios what mightbut also help to identify
Different causes might lead to théappen  during  testmissing solutions/ methods.
case that not all questions can qgeriod, could help to
answered in field operational testsestimate the described
risk (risk management).

6.4 Discussion and conclusions

Since empirical data from pilot tests are very imgat for the socio-economic evaluation they
play an important role in research projects. Datiéected in the pilots are also used as input for
the improvement and tests of the simulation modeM/P 3. The results from the pilots do not
only provide direct evaluation results but also dglines for future applications and
implementations of IN-SAFETY systems.

The four IN-SAFETY pilot tests were discussed innte of effectiveness, usability and
acceptance. Another important issue is the techrediability of the systems since this will most
surely be an important factor when evaluating thgeds’ opinions. Not all possible technical
solutions could be tested during the test periam,ne final recommendation on technical
performance of the systems exists.

The impact assessment of a selection of the IN-SM-BEcenarios shows a tendency towards
positive impacts on safety. It ought to be kepmind that no long term data are available and that
test persons tend to behave different in test tsitos than normally. Therefore long term
assessments are recommended in further reseaieltpro

February 2008 Page 24/34 BASt



IN-SAFETY Deliverable5.4 Contract N. 506716

User acceptance is studied with the help of thestiprenaires described in D4.1. The results show
a dependency between acceptance and technicatrparfoe. Lower rating could therefore be due
to technical problems.

Although the IN-SAFETY pilots have run successfdliyther in-depth research is needed to gain
statistically significant results and long term esssnents about safety effects, driver behaviour,
probable user acceptance, necessary market pémetrdiusiness models and technical

feasibility/reliability.
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7 Recommendationsfor Application of the Operators Manual

7.1 Objectives

A survey carried out within the framework of the-8AFETY project has shown that none of the
interviewed operator companies had an officialnirej scheme on innovative ITS systems for
their staff (operators), so current trainings ulsufdcuses on handling skills for the management/
information system used. Typically, today’s tramiis on the job, using a stepwise approach from
just watching experienced operators to working skdpendently in times of difficult traffic
conditions. None of these training schemes includegtasonable share of general knowledge
about traffic management, in-vehicle informatiorsteyns (IVIS) or advanced driver assistance
systems (ADAS).

The research project IN-SAFETY aims at using iigeht, intuitive and cost-efficient
combinations of new technologies and tradition&iastructure best practice applications, in order
to enhance the forgiving and self-explanatory reataf roads. The implementation of new
Intelligent Transport Systems and Services (ITSpliagtions will strongly depend on the
operators of Traffic Management and Traffic Infotrma Centres which are competent for
implementation and operation of these systems.

Currently, ITS are developed very rapidly. Bothcar- devices and infrastructure based systems
are implemented throughout Europe. The aim of rob#ie systems is to support the driver with
information and/or adequate warning. The systemesseseral different ways to communicate to
and with the driver. Too many systems therefore magily lead to an information overflow,
specifically if information is presented which tdever does not or not actually need. In IN-
SAFETY new methods to support the driver with infi@ation he/she actually needs and to
elaborate optimal ways of presenting such messagesdeveloped and summarized in an
“operators’ training manual’.

The training handbook is dedicated to all TMI (TiaManagement Information centre) and TMC
(Traffic Management Centre) operators (e.g. highway tunnel operators, traffic surveillance
centres, traffic information by mass media as raahd internet, urban traffic management and
surveillance, etc.), to their staff and to the ngg@maent as well. Main categories of users are road
operators (Urban/ Rural/ Highway/ Ring road), amgeerators (TMI/ TMC-Urban/ Rural/
Integrated), specific infrastructure operators ifelhbridge/ other) and generic.

7.2 Approach

The training is primarily dedicated to techniciamssponsible for the development and
incorporation of ITS systems on the high level raedwork and operators which control the
systems. The training includes information on il&ti@n, use and maintenance of state-of-the-art
technology.

Computer-Based Training (CBT) uses the computertrmning and instruction. CBT programs
are called "courseware" and provide interactivening sessions for all disciplines. CBT was
originally introduced on Laserdiscs, then CD-ROMsd,alater, online. CBT courseware is
typically developed with authoring languages thae adesigned to create interactive
guestion/answer sessions. Web Based Training (WBTdisseminated over the internet and
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provides added value through up-to-datedness amebrieng. IN-SAFETY’s “operators’ training
manual” is available as web based training.

7.3 Recommendations

Similar procedures for traffic management shouldapplied and rules should be implemented
according to common standards on TERN. Harmonisading for TMI/TMC operators
throughout Europe lays a basis for approaching gbisl without having to harmonise all the
official procedures. It may be assumed that decsstaken by different operators that are based on
equal information and education are likely to baikir and therefore familiar and understandable
for driver from the home country as well as frony ather origin.

The IN-SAFETY consortium proposes an "Operatorglining Manual" as a first step towards
convergence of operators' training, which has (@afiog to the goals of the IN-SAFETY project) a
particular focus on ADAS and IVIS. This manual ns&yve as a basis for developing a curriculum
for operators, which on the long run should be mhes to all staff providing public information
and traffic management.

The movement of people and goods across Europecisasingly hindered by congestion and
accidents on the road. Goal is the deployment wligent transport systems (ITS) to combat
these problems and move us towards efficient arfd sasmnagement of the trans-European
transport network.

Potential problems vary from region to region, wi#bme items common to many areas. For
instance, queuing to pay manually for use of moaysy bridges and tunnels causes delays and
increases the risk of accidents no matter where gwoa Other problems include vehicle
breakdowns and other incidents that can cause nrajdic disruptions at busy times as well as
traffic congestion in and around urban areas. éasof heavy traffic around cities and congested
regions uncertainty about journey times is a kesypesfor drivers. In addition, seasonal traffic
causes disruptions on motorways, with the difficultf international travellers unable to
understand traffic information in the local langaadgirivers may be faced with different
information in each country, which can be a probfemorry drivers as well as those on holiday.

The “operators’ training manual” describes a varmtreasons to use ITS systems. It can be seen
as a decision guidance on ITS systems and it isaagul to support improving the service quality
by giving background information both for the reulbusiness (strengthening the basis of
decision making) and for improvement of existinglevelopment of new services.
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Table 5: Recommendations For Application Of the Operators Manual

Objective: Intelligent Transport Systems and Services (ITS) save lives, time and money @as
well as reduce threats to our environment and eneeitv business opportunities.

Pre-condition: ITS already has a presence in everyone’s dayyouzbile activities, for example
active support systems such as vision enhancent@mt-keeping assistance and collisjon
warning systems but also collective ITS systemshsas coordinated traffic control, ramp
metering, variable message signs, and traffic aodient detection systems.

There is much qualitative knowledge about the bienahd positive impact of ITS systems. It is
to be seen as a pre-condition to quantitative ppmsitive and of course also negative (long
term) effects of ITS on drivers behaviour, enviremn) traffic efficiency and road safety.
Qualitative results are also important to fall dems on a rational basis like Cost-Benefit-
Analysis.

Policy action: The broader, appropriate use of ITS systems @metended.

Vulnerabilities Mitigating/Hedging Actions Possible Signposts/
Triggers/Actions

This handbook shall supparffraining based on this manual does not replaceparyof
improving the service quality byexisting training procedures; it is meant to acclshpthe
giving background information. [teducation of new staff and may be implemented @exteof
does not give any recommendatioretraining for existing staff.

for training on the use of existing
traffic management hard- and
software systems.

ITS systems are developing veryhe quality of a handbook depends on continuousiigsd
rapidly. The handbook might not
include all ITS systems.

7.4 Discussion and conclusions

The “operators’ training manual” was updated sdvemaes during the project, but ought to be
updated after the end of the IN-SAFETY projectsvadl. It covered a wide overview on today’s

ITS systems and ITS systems under development.rniafiton on installation, use and

maintenance of state of the art technology areuded. The handbook could be a decision
guidance on innovative ITS.

Apart from a necessary harmonisation of operatgusilification throughout Europe, the IN-
SAFETY operators training manual and training tadfer immediate benefits to operator
companies. In order to provide the best servicghatlowest cost, to improve safety and to
encourage further development, road owners andatgrsr will be interested to improve
qualification of their staff. This additional knosdge is necessary and useful

e to improve their quality of service under regulaaffic conditions, which for private
(commercial) road operators also means to improgattractiveness of their roads;
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e to improve performance of their staff in everydaginess;

e to improve management and/or information perforneanexceptional situations;

e to improve further development of their road mamaget hardware and processes;
e to improve international co-operation and impleraénh of best practice solutions

Moreover, apart from the strictly educative poiftview, the IN-SAFETY Operators’ Manual is
useful also as an everyday consulting tool in higéeel decision making procedures, in terms of
providing an overview of existing ITS applicatioaed a quick and easy way to find telematic
solutions to identified problems. Of course thiswdbbe the first step and the Manual does not
aim to provide all the necessary details one wawded to implement any of the suggested
measures. The application examples however couldarbaendicator of the impact of each
application in similar cases.
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8 Recommendationsfrom M CA-AHP and CBA assessment of
selected systems and functions

8.1 Objectives

A main objective for societal CBA sqcio-economic analysis) is to identify those
projects/measures/scenarios that will increase egge economic welfare as measured in
monetary terms. Societal interest is in that casaggregation of individual interests. The money
measure is given from projects net benefits (tb&alefits — total costs) or the benefit cost ratio
(total benefits divided by total costs).

The objective of the MCA-AHP (multi-criteria analys(MCA) — analytic hierarchy process
(AHP)) approach is to obtain a prioritisation fonamber of scenarios contributing to the creation
of a more forgiving road and self-explaining roatvieonment. In order to assess not only the
policy or societal priorities regarding these scmsa but to assess also their implementation
potential, an analysis needed to be performeddoh eelevant stakeholder, namely society, users
and manufacturers. The objective of the IN-SAFETWjgxt is to focus on the societal point of
view, since this represents the general interest, slhould be taken as a starting base for policy
purposes. The two other points view, hamely thdshe users (demand side) and manufacturers
(supply side), were considered important from apl@mentation perspective.

The aim of the MCA-AHP approach is broader thart tifaa strict cost-effectiveness analysis
(CEA) or cost-benefit analysis (CBA), since in tMCA approach the contribution of the
scenarios is assessed not only in terms of saffgte, but also in terms of a much larger number
of policy objectives, including inter alia, driveomfort, travel time duration, network efficiency,
environmental effects, liability risk, etc.

8.2 Approach

Ideally, a CBA should include all possible beneéital costs expected to result from the scenario
implementation. However, in many cases all effeots not easily quantified and/or not easily
monetised. In IN-SAFETY CBA only safety effects (expected injuries/fatalities) were included,
while other potential effects (on time use, envinemt, etc) were omitted from the calculations.
Thus, the CBA is partial. There are also large uac#ies related to the estimated safety effects
(that are based on an “error-based approach” whidsibly yields maximum potentials) and the
estimated costs (that may change a lot if the ntagkpands). However, even if the analyses in
Deliverable D5.2 are tagged to one country, theyukhrather be regarded as example studies.
The analyses are not intended for detailed politglyesis for the selected country, even if the
national injury/fatality data applied will influeecn the resulting estimates.

The approach followed in order to obtain the ptisation of scenarios is that a multi-actor MCA
(MAMCA) methodology was applied. The MAMCA is a sifec methodology within the entire
MCA methodology. It is a methodology which makepassible to obtain a prioritisation in terms
of what each stakeholder considered relevant. is @pplication of MAMCA, three specific
stakeholders were identified, namely society, uaatsmanufacturers.
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8.3 Recommendations

Table 6: Recommendations from MCA-AHP and CBA assessment of selected systems and functions

Objective: In preparation of the Cost-Benefit-Analysis todaylatabases on accidents were
analysed and it became clear that knowledge alaogétt accidents and benefits of a system is
not yet satisfying. To achieve reliable CBA-reswdts a basis for policy recommendations and

actions better databases on effects and costSEyBtems are needed.

Pre-condition: More research on innovative ITS-systems, espgataloperative systems is to be

seen as a pre-condition. Without detailed knowled@jeut system architectures, technology

solutions and business models it is impossiblessess costs.

Policy action: In European countries accident statistics showemdfit structures, differemnt

interpretations of collected data as well as d#fféramount of data. Therefore European jand
national legislation bodies ought to encourageonali road authorities to develop needed

databases on a common European level (better stBndaresult might even be a guideline f
the structure of national accident statistics.

Research projects dealing with rather technicaitsedf cooperative systems are needed. Or

or

the

other hand, since the cooperative systems dependf@structure and vehicle systems, public
authorities have to play a leading role in a paship with private sector. Those questions arg to

be discussed on round tables with all affectedgmrRound tables need initialisation, prefera
by national road authorities!

Vulnerabilities Mitigating/Hedging Actions Possible Signposts/
Triggers/Actions

Necessary data are noExpert group oughtto decide on obligatory corerimfation with
collectable (due to high costespect of performable actions (done by polic&catdent side
of detailed accident analysis)

CBA in IN-SAFETY shows When developing cooperative systems other use casg# to
high dependency of cost pbe integrated. In case that road-side beaconscatcbe used fg

bly

r

scenarios, especiallymore than one use case CB ratios became bettese Use cases
cooperative systems reacbught to be considered in the project (e.g. stafigation of
low CB ratios. interfaces, communication protocols).

IN-SAFETY describes The discussion on busines$he stakeholders contro-

possible business modelsmodels ought to be done Irversial rankings of scenarios
which are not to be seen pgparallel to technical developwas shown in Deliverablg

finalised. They are more |aments. Without common decisD5.3. It is therefore necessa
basis for discussions with alion on business models cpto clarify different
affected parties. operative systems won’'t workstandpoints of Stakeholde

Taking international transportand develop several busine

might be initialised on EU level} dis-/ advantages.

into consideration the discussiomodels alternatives, discuss
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8.4 Discussion and conclusions

The CBA results of IN-SAFETY project can be seety@s indicators by the authorities because
of too many undetermined parameters. The tendehows that vehicle equipments for the
scenarios are now being introduced to the marketernl by market forces. This process may lead
to considerable changes for a new societal econasgsessment within some few years. The cost
of vehicle systems represents the lion’s shareotdl tcosts. If many new cars will have the
necessary systems as standard, the item costhesl probably decrease substantially (in relative
terms). A future CBA will then be based on a nefenence situation with some share of vehicles
having the necessary equipment and lower costguopping new cars of the marks in the car park
that do not have the systems as standard. Thisdwaduce the costs of implementing such
scenarios.

On the other hand, since the scenarios are priynemibperative systems between infrastructure
and vehicles, the authorities have a role to pfag ipartnership, as indicated from the business
modelling.

The final prioritisation of selected scenarios show high discrepancy among stakeholder
priorities due to risks associated with reliabilagd open technical questions. More research on
innovative ITS is therefore needed. It is also necended to include more experts in the

discussion about scenario prioritisation.
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9 Conclusions

IN-SAFETY project describes innovative ITS solusai contribute to a more forgiving and self-
explaining road environment. On the basis of tosl&yiowledge, databases, project experiences
and pilot test the systems were evaluated. Thgh bafety potential was shown in practical tests
and cost-benefit-analysis. Especially a clever doatibn of some ITS solutions allow an efficient
implementation and success in road safety.

In-depth analysis and field operational testing aeeded to answer open questions, however,
deriving from the enormous cost for such effort&g samples are normally rather small and
extrapolation to whole of the European fleet antvedr population is rather imprecise. As a
consequence, the improvement of official natioreffic accident records should be supported and
international databases should be extended acgbydifurthermore IN-SAFETY shows the
potential of simulation and model based analysigetuce costs for evaluation and decision
process.

The IN-SAFETY project recommends that databasesjctwhare operated by vehicle
manufacturers, could also be used to provide datthis purpose.

e insurance companies might introduce ITS solutiosclv themselves collect data for
estimating the particular risk of one vehicle (engleage) in order to use this data for
calculating the premiums. Benefits might be givgrthe insurance companies to motivate
drivers to accept such new solutions, which atstrae time promote other very useful ITS
(as UNIQA does with its "SafeLine" program promgtie-Call and car finder);

e insurance companies should collect and provide fitatanalysis by road safety experts
(with a focus on property-damage-only accidents);

e specific ITS features of the vehicle should beudeld in police reports on injury accidents;
e alternatively, in-depth accident analysis shoula¢éeied out;
e such research should be funded by the relevanebodi

The overall problem of lacking data can be addeksséth more co-operations between
stakeholders. With their help not only a wider datse on positive and negative impacts of
systems can be established but also organisatimél operational issues of innovative ITS
systems can be discussed. It cannot be expectddathaguestions concerning cost and
effectiveness, technical details or organisatiassilies can be solved within a research project.
European legislation bodies ought to raise awarewésopen questions and bring parties like
national road authorities, industrial partners, oedbile clubs etc. together (“round table
principle”). IN-SAFETY shows solutions to go furthiewards forgiving and self-explaining road
with the help of intelligent infrastructure and IE8lutions.
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