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1 Executive summary

The project analysis methodol ogy developed an extensi

and quan titative to be addressed both by in -depth national studies and at a European level.
The methodology also developed six clusters of countries based on a range of indicators.

Questionnaires were sent at European level and approximately 1/3 were completed t 0 some
degree. Some useful descriptive information about eCall in various countries was made

available but little useful information was provided concerning the key benefits arising from

casualty savings. Similarly, concerning costs, some information about infrastructure side
was provided but the key commercial stakeholders deemed this sort of information difficult

and commercially sensitive. Little new material was provided concerning legal issues

although a few concerns were raised. For the ethical issue s, many stakeholders felt
unequipped to respond.

A study on the impacts of eCall was carried out in four in  -depth studies : UK, Netherlands,
Finland and Hungary. In the UK interviews, traffic and environmental modelling, accident

analysis including in -dept h fatal case studies and cost -benefit calculations were made as
well as a critical analysis of a previous UK study. In the Netherlands, workshops and

interviews were held and, contact with emergency services established. Traffic modelling
and other studies  were used to estimate congestion. In Finland previous studies were re -
visited and reanalysed to investigate i mpact on incident management , congestion and
secondary accidents , i mpact on the rescue operations, processes and organisations, impact
on injury r eduction and o ther socio -economic impacts. Also a workshop with relevant
stakeholder was organised. In Hungary detailed analysis of accident statistics and fatal case
studies were analysed. Traffic and environmental modelling was used to estimate

congesti on saving and implementation issues were studied.

Data was collected from all 27 EU -countries and some non -EU-countries. The results from
the in-depth studies were scaled up to the 27 countries of the EU based on the clustering
approach .

Issues concerning macro economics and ethics were typicaly r egarded as fAtoo

many Stakeholders to engage with and they see this domain as one for policy experts.
d&/ision Z erodis an innovative  philosophical approach which is highly recognised but most
nationa | governments still use social cost -benefit as a starting point for policy development

for decision making. An e thical critique of  Social Cost Benefit (SCB) calculations can be
developed to argue that it is demonstrably unsatisfactory and there are, for ex ample, wide
national variations in treatment of costs and treatment of benefits . Many frameworks exist
that explicitly recognise gualitative as well as quantitative factors and public acceptability is
often a decisive factor in deliverability of policies . Ultimately, e very public policy decision is
political and depends on factors beyond the purely economic ones

In relation to the introduction of eCall potential liability questions primarily relate to damage
as a result of an unsuccessful or corrupted e Call (aggravated injuries or death) and damage
as result of false alarms (the costs of unnecessary dispatch of emergency services) . After

examining legal liability issues from a Dutch and English law perspective, and some specific
case studies, i tcan be ¢ oncluded that the legal issues appear to be manageable in terms of
further development and roll -out of eCall such that they are not expected to be a barrier to
deployment. Similarly, privacy issues are also not expected to be a barrier.

Three scenarios for eCall implementation were defined as:

1) Do nothing: Just left to the market with no further action from the
Commission/eSafety Forum.

11
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2) Voluntary approach: All European vehicle manufacturers, all member states and

the EC agree by mid -2010 to provide eCall by signing an MoU (Memorandum of
Understanding) on eCall deployment by 2015. The MoU sets specific responsibilities

and timelines for the stakeholders signing the MoU.

3) Mandatory introduction: EC will produce an EU directive mandating eCall device S
in all new vehicles by the end of 2014 and the member states to set up facilities for
receiving and processing eCalls at PSAPs by the same date.

In order to estimate impacts in each of these three scenarios, some assumptions/values
have to be chosen. The costs and benefits of the eCall implementation depend on the

penetration rate of t he system. I n t he 6do not hingo
estimated at 6%, in the voluntary approach the penetration rate is estimated at 23% and in

the mandatory intr oduction scenario at 42 % in 2020. The average fleet of vehicles between

2014 and 2020 is estimated at around 330 million venhicles, including passenger cars, trucks

and buses.

For each scenario, the price of eCall is different for various installation opt ions as the price

depends on the quantity of eCall installations. The costs are highest in the do nothing
situation, due to less users and thus higher unit prices. In the do nothing scenario, the OEM

price is 1000 euros and in the voluntary approach 450 eu ros. For OEM ecCall, the cost of
installation to new car (in the manufacturing phase) is estimated at 60 euros in the
mandatory introduction scenario. For the nomadic device 30 euros cost is expected in all
scenarios, as it is assumed that it is part of a service package. Standalone price is expected
to be approximately 200 euros. For aftermarket device 200 euros is estimated in the do

nothing and voluntary approach and 70 euros in the mandatory introduction is expected if

the eCall is part of a service pac kage.

Based on the casualty, congestion and other benefits identified for individual countries and

the infrastructure costs for individual countries, an overall i s naps tosttbénefit ratio for
the EU -27 has been estimated for the three scenarios taking account of the in -year costs
and benefits in 2020 and 2030

Benefit -cost ratio /Year 2020 2030

Do nothing scenario: 0.06 0.08

Voluntary approach: 0.15 0.15

Mandatory introduction  : 0.53 131
According to this analysis and with the assumptions outline d above, only the mandatory
introduction  scenario achieve s a cost -benefit greater than 1 by 2030 . Note that this is an
overall European -level analysis using a particular economic calculation technique and at a
national level with these assumptions or with different calculation methods the Benefit -Cost

ratios may be substantially higher or lower.

Beyond the quantifiable benefits of eCall a humber of additional potential benefits can be
noted which were not (or not fully) been taken into account in the analy sis.

e Mandatory eCall would mean that the public investment in eCall infrastructure was
shared more equitably between citizens rather than the benefit of public investment
falling preferentially on citizens who can afford optional in -vehicle equipment.

12
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e The in-vehicle eCall equipment could form the basis for an in -vehicle platform that
could support additional public or private telematic services giving further safety and
economic benefits. For example, tracking of hazardous goods is one opportunity.

e eCall would reduce the amount of underreporting of crashes, which is a problem in
some countries, thus increasing the robustness of accident statistics.

e eCall may have a positive or negative effect on false alarms. Automatically triggered
eCall is likely to have  a lower false alarm rate compared with conventional
emergency calls. Also, future fAconsolidatingodo softw
arising from the same incident with reference to geographic location. All this could
increase PSAP efficiency.

e eCall provi des benefit to road users travelling abroad who may be unfamiliar with the
roads and their exact location. eCall also allows emergency calls to be made without
language difficulties by virtue of the digital data. This is likely to reduce
misunderstanding  and stress. Thus , European implementation of eCall benefits
foreign visitors.

e eCall may highlight the need for improved mobile network coverage along roads and
cross - network co - operation to route emergency calls (some countries do not yet
have such agreeme nts between rival mobile network service operators).

¢ Implementation of eCall on a widespread basis would generate employment (or
displace employment from other areas) involved in building and installing equipment.
There may also be economic activity rela ted to additional services on the eCall
platform.

e European -wide implementation (rather than national initiatives) would involve
economies of scale in terms of, for example, equipment costs and education

campaigns.
A series of recommendation for further technical work is also provided in the report. These
include:
e Furtheri nvestigat ion of the time between an accident and it being report ed. This

can use data sources such as emergency services logs, accident investigation files
and press reports.

e A substa ntial study of accident case studies to improve the robustness of the
estimates of the impact of more rapid medical attention on injured road users

¢ International agreement to clarify the definition of serious injuries ( some countries
define severity of i  njury in terms of trauma sustained and some define severity in
terms of outcome ).

e Further exploration of the con gestion saving impacts of eCall.

e Further analysis and agreement concerning the process of cost -benefit calculation
(ast his study has revealed d ifferent approaches to social cost benefit calculations in
different count ries and at a European level)

13
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2

Introduction

The European Commission has contracted a consortium to carry out an assessment of the
| service in Europe. The consortium is led by

potential impact of the introduction of the eCal

TRL with the following partners:

The specific objectives of the work are to:

TNO (Netherlands)

VTT (Finland)

ERTICO (Belgium/pan European)
Inter -utXXl (Hungary)
eSafetyAware (Belgium)

Vrije Universitiet (Netherlands)

assess all impacts and benefits of eCall, also fully covering the indirect benefits due
to lessened congestion, fewer secondary accidents, improved operations of rescue
services, traffic management, national economy, etc;

assess all costs of eCall;

assess all other key deployment issues related to eCall; and

to compare the three scenarios of do nothing/voluntary agreement/mandatory
-economic profitability.

instalment with regard to their socio

The longer term objectives of the work to the European Co mmission are to:

utilise the results in deciding on further steps to accelerate the deployment of pan

European eCall; and

solve the urgent deployment issues requiring to be settled.

This Final Report has been prepared

requirements of the specification. It

for the

European Commission according to the

describes the methods used an d the results of the

analysis. The report includes a review of previous studies and the Methodology for analysis.

The results of four in

-depth country studies for Finland, United Kin gdom, Netherlands and

Hungary are examined as well as data from other European countries. The ethical, moral
and economic issues are covered in addition to the legal and liability ones. Finally a socio

economic assessment of the policy options and resultin

Commission is made.

g recommendations to the European

14
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3 Review of Previous Studies

3.1 Objectives

The review had two main objectives: to identify previous national or regional studies
providing information related to the impact assessment of eCall and to summa rize the
results of these studies related to safety, efficiency, environmental and economical impacts

as well as other implementations issues such as ethical, moral, financial or legal issues. The

results of previous studies provide d input to the impact as  sessment of eCall on a European
scale.

3.2 Approach

Studies and other material related to the impacts and implementation of eCall were

collected with a literature survey and directly from project partners. All studies specified in

the project proposal (eIMPACT TRACE, AINO, SEISS, SBD, Dutch
Veerkehrsveiligheidskansen eCall, Austrian eCall study, ADAC study, E -MERGE review and
Austrian eCall study) were obtained for review.

The literature survey was carried out by making a literature search on ITRD, TRIS, PubM ed
and ScienceDirect databases. In addition to the database search, search engines available

on the Internet and web sites known to the authors were used to find studies related to the

impacts of eCall.

Only a few publications focusing on the ethical, mora | or other issues related to the
implementation of eCall were found during the literature survey. For this reason, issues

known to the authors from their earlier work with eCall were included in these sections of

the report.

3.3 Impacts of eCall

The literature  search yielded a handful of studies related to the effects of eCall. Most of the

studies were focused on the safety effects of eCall while the impacts on congestion were
considered only in few studies. The impact categories analysed in various studies hav e been
summarized in  Table 1.
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Table 1: Effects covered by different studies

Effects covered by different studies
Evaluated impacts
Effects on
Safety traffic Environmental| Economic
Title effects efficiency effects impacts Notes
Socio-economic Impact Assessment of Stand-alone eIMPACT
and Co-operative Intelligent Vehicle Safety Systems
(IVSS) in Europe, Cost-Benefit Analyses for X X - X
standalone and co-operative Intelligent Vehicle
Safety Systems
TRACE
The effectiveness of Advanced Automatic Crash X - - X
Notification systems in reducing road crash fatalities
A priori evaluation of safety functions effectiveness - X TRACE
Results on safety increments
AINO study
Automaattisen hataviestijarjestelman vaikutukset
onnettomuustilanteessa [Impacts of an automatic X ) ) X
emergency call system on accident consequences].
Exploratory Study on the potential socio-economic SEiSS
impact of the introduction of Intelligent Safety X X - X
Systems in Road Vehicles
eCall T The Case for Dep SBD
X - - X
report
E-call en Verkeersveiligheidskansen, DEEL 4: De Dutch eCall study
verwachte directe en indirecte effecten van e-call in X
Nederland
eCall Emergency Call System - For More Safety on ADAC Study
European Roads, leaflet ) ) ) )
E-MERGE Compiled evaluation results X - - X E-MERGE review
Ex-ante evaluation of an emergency call system (e- X ) ) X Czech eCall study
Call)
Ekonomisk vardering av eCall i Sverige [Socio- Swedish eCall
. ) . X X - X .
economic benefits of eCall in Sweden] evaluation
eCall pilot in Osterreich - - - - Austrian eCall pilot
X ) ) ) Western New York
Erie county automatic collision notification field test field test
Cost-benefit assessment and prioritisation of vehicle X EC2006
safety technologies, Final report
3.4 Impacts on traffic safety
The traffic safety impacts of eCall were analysed in 10 studies. Some of the studies were

restricted to one country while others made conclusions for impacts at the European level.

The studies were also based on different methods and assumptions about various factors.

This means that the results can only be compared with caution. The main findings of the
studies are presented below.

3.4.1 E- MERGE Review
The objective of the E -MERGE project was to provide the proof -of-concept testing to show
the feasibility of eCall in a pan -European context. As a part of the project, the most

significant potenti al effects of eCall on traffic safety were estimated on the basis of the
golden hour principle and a questionnaire targeted to experts working at PSAPs (Geels &
Lotgerink 2004).

The questionnaire was sent to all E -MERGE test sites in Italy, Spain, Germany, Netherlands,
Sweden and UK. On the basis of the results of the questionnaire answered by PSAP experts,

16
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eCall was estimated to decrease the number of fatalities in road accidents by 5 - 10% in EU -
15 countries (2000 to 4000 lives in a year in EU -15 countrie s in 2002).

According to the results of the questionnaire, there will be cases where the normal GSM

location information will be sufficient but in situations where there are no other people

around in quiet times and in more remote areas the benefits from emergency call system
demonstrated in E - MERGE system will be significant (Geels & Lotgerink 2004).

A5 - 10% reduction in the number of serious injuries was concluded by the authors on the
basis of the results of the questionnaire. The results of the study showed no positive effect
on slight injuries.

The E-MERGE project used also the results of the German STORM (Stuttgart Transport
Operation by Regional Management) project to estimate the impact of eCall on the time
between accident detection and arrival o f emergency services . The results of the STORM
project indicated that the rescue time would be reduced from 21,2 to 11,7 minutes in rural

areas and from 13 to 8 minutes in urban areas. (Bouler 2009)

3.4.2 AINO Study

The objective of the AINO study was to estimat e the effects on eCall on consequences of
road traffic accidents in Finland. The annual number of fatalities that could be avoided using

the eCall system, the effects of eCall on emergency response times and the effects of real -
time information about the v ehicle location and accident type on the consequences of the
accident were estimated in the study (Virtanen 2005).

The study concluded that the eCall system could very probably have prevented 4.7% of
fatalities in road accidents involving motor vehicle occ upants. eCall was estimated to reduce
the number of road fatalities in Finland by 4 - 8%.

The effect of eCall on the number of fatalites was evaluated by medical doctors
(traumatology experts) on the basis of case reports of Road Accident Investigation Te ams.
When calculating the results, 100% penetration of eCall in the vehicle fleet was assumed

and eCall was expected to function correctly in all relevant accidents.

The effects of eCall on the number of fatalities was evaluated on the basis of injuries
suffered by persons involved in fatal accidents and assessment of whether there had been
any delay in notifying the emergency services.

The time interval between the accident and notification of the emergency response centre

was evaluated using three methods . based on the case reports of the Road Accident
Investigation Teams, based on a questionnaire from the operators of emergency response
centres, and by comparing the time of the accident estimated by the Road Accident
Investigation Teams with the phone log of emergency response centres.

3.4.3 eIMPACT

eIMPACT was a European project whose aim was to assess the socio -economic effects on
intelligent vehicle safety systems (IVSS) and their effects on traffic safety and efficiency.

The project analysed the costs and be nefits of 12 applications in which eCall was included
(Baum et al 2008, Wilmink et al 2008).

eCall was estimated to reduce the number of fatalities in road accidents in EU25 countries
by 5.8%, if 100% of the passenger vehicle fleet were equipped with eCall (low: 3.6%, high:
7.3%). eCall was found to cause a very small increase (0.1%) in the number of injuries
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caused by road accidents as most of the fatalities are turned into injuries, and not many
injuries are avoided.

The expected percentage changes in the number of fatalities on different accident categories
were mostly based on the Finnish AINO study (Virtanen 2005). The percentages obtained

with Finnish data were transformed into EU -25 accident data with different distribution of
accidents in various acc  ident types.

3.4.4 SEiSS

SEISS (Exploratory Study on the potential socio -economic impact of the introduction of
Intelligent Safety Systems in Road Vehicles) was a project whose aim was to provide a

survey of current approaches to assess the impact of new IVSS, p rovide factors for
estimating the socio -economic benefits of IVSS, identify the major indicators influencing
market deployment and develop deployment scenarios for selected technologies or regions.

The developed methods for evaluation were tested with thre e case studies. Exemplary
calculations were made for eCall, safe following (ACC), lane departure warning and lane

change assistance (Abele et al 2006).

The study estimated that 2,492 - 7,477 road fatalities would be changed to severe injuries

and 30,013 - 45,019 severe injuries would be changed to slight injuries in EU -25 countries
in a year in 2002 as a result of the introduction of eCall. This means that the number of

serious injuries would reduce by 27,521 - 37,542 injuries in a year.

The estimates abov e assumed a 100% eCall penetration in the European passenger car

fleet. The results are based on the assumptions that the number of fatalities in all types of

road accidents and all road user groups decrease by 5 - 15%, and 10 - 15% of serious
injuries wil | be changed to slight injuries. These assumptions are mostly based on the

results of the E -MERGE project (http://www.e - merge.org).

3.4.5 TRACE

The i mpact of On St ar ( GMb6 s proprietary automatic col
number of road fatalities in Au stralia was studied as a part of the European TRACE project
(Traffic accident causation in Europe) (Lahausse et al 2007, Pappas et al 2008).

The results of the study pointed towards a 10.5% reduction in the number of road fatalities
that could potentially be influenced by OnStar in urban areas and 12% in rural areas. 40.7
fatalities in urban areas and 63.0 fatalities in rural areas were predicted to be saved by
OnStar in Australia in a year. This saving corresponds to 2.2% of the total of passenger
vehicle occupants involved in crashes in Australia.

The elasticity of fatalities on rural roads with respect to the accident notification time was
assumed to be 0.14 (Evanco 1999). OnStar was also assumed to reduce the time from
accident to notification to one m inute (Evanco 1999) from an average value of four minutes
in urban areas and seven minutes in rural areas (Champion et al 1999).

OnStar was assumed to detect the accident, notify emergency services and determine its
location successfully in 95% of the acci dents. OnStar was assumed to reduce only the
notification period (i.e. crash -to - EMS natification).
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3.4.6 SBD
The socio -economic benefits and costs of eCall in the UK have been evaluated in a study
which surveyed also barriers to deployment and impact of other in itiatives using in  -vehicle

equipment (McClure & Graham 2006).

eCall was found to have potential to reduce by 3% the number of all road fatalities in UK
(around 70 lives saved per year) in 2020. eCall was also found to have potential to reduce
by 2% the num ber of all serious injuries in road accidents in UK in 2020 (around 490 people
per year). These results are based on assumption that two thirds of all compatible vehicles
on the road will have eCall at that time.

The effects of eCall on the number of fatal ities and serious injuries were estimated on the
basis of the reduction in the time between accident and natification of emergency services,
classification of accidents on the basis of road type and time of accident and classification of
casualties potenti  ally benefiting from eCall or not.

At first, all road accidents except pedestrian and motorcycle accidents were included in

analysis. Accidents were then classified by road type and time (daytime/night) into ‘high’,

'medium’, ‘low' and 'none' scenarios in regards of probable benefits of eCall. The authors
assumed that eCall could improve total response times by 10 minutes and that all casualties

with heart or respiratory failures will die with or without eCall (about 50% of fatalities). The

other 50% of fa talities, where the cause of death is through massive bleeding, generally

occur between 10 and 60 minutes after the accident. For these fatalities each minute that

the total response time can be reduced, 2% of these fatalities were assumed to be
prevented.

A similar O6medi um benefitsd reduction of 10% from se
assumed, based onthe  German STORM project.

When calculating the results, 90% success rate for eCalls in 2010 and 98% success rate in
2020 was assumed.

3.4.7 Erie county au  tomatic collision notification field test

A field test was organised in Erie County located in western New York State in USA to
demonstrate the technical feasibility of in -vehicle automatic collision notification system and

its benefits to victims of motor vehicle crashes (Bachman and Preziotti 2001) . The field test
involved about 700 vehicles equipped with automatic collision notification (ACN) system and
it lasted three years between July 1997 and August 2000. At the same time, 2500 vehicles

were equipped with collision event timers to measure the response times of emergency

services for crashes involving vehicles not equipped with ACN system.

During the test period there were 16 ACN crashes and 15 of them were available for crash

event time analysis. Att  he same time, the vehicles equipped with collision event timers had

25 crashes which were available to crash event time analysis. The average notification time
from the occurrence of accident to reception of call by appropriate emergency centre was

0,5 min utes for vehicles with ACN equipment and 5,6 minutes for vehicles with collision

event timer but no ACN. However, the numbers of both types of crashes were too small to

provide statistically significant results.

The potential of injury and fatality reducti on of ACN was estimated by first defining the
times between vehicle crash and medical response. The type of injuries resulting from

vehicle crashes was then investigated with a literature study to establish a qualitative time
dependence of trauma . Finally, the reduction in injuries and fatalities was estimated on the
basis of studies found in medical publications. The qualitative analysis of earlier research
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showed that the benefits of ACN would be largest in rural areas. The study estimated that
ACN system s have potential to reduce the number of fatalities in road vehicle collisions by
approximately 20%. This result was obtained by extrapolating from the results of air

transport fatality reduction studies (Baxt, W. G. & Moody, P. 1983; Urdaneta et. al 1984)
conducted in 1980s.

3.4.8 Austrian eCall study

An eCall pilot was organised in Austria a couple of years ago (Anonymous 2006). The results

were published as a research report after the project was completed (Girtlich & Zweiler

2007). The pilot study focused on testing voice call and SMS as alarm mediums, studying

soci al cognitions and interpretations, potenti al user s
other ITS services and the use of the information transmitted from the vehicle. No estimate

for the effec ts of eCall on traffic safety was provided in the study.

3.4.9 Czech eCall study

A national study on the most probable socio -economical effects of eCall has been conducted
in the Czech Republic in 2006. The original report was published in Czech, but a TEMPO
rep ort of the evaluation results was available from the authors (Riley, Holubova 2006).

eCall was estimated to reduce by 3 - 9% the number of fatalities in accidents on Czech
motorways and roads. The reduction in the number of serious injuries was estimated t obeb
- 10%.

The effect on the number of fatalities was calculated on the basis of the classification of
casualties in traffic accidents, reduced time between accident and notification of emergency

services and the relation between the accident consequenc es and response time of
emergency services.

The national rescue service resource was utilized in defining the time elapsed between the
accident and time of reporting accident. The time from the accident to the beginning of the
emergency call was estimated to be reduced to  less than one minute. The eCall system was
assumed to save time in a range of 3 - 5 minutes.

The impact of time delays after accident to severity of injuries was estimated on the basis of
an American study carried out by Paul R. G. Cunnin gham.

It was determined that the rescue response time could not be on average under 11

minutes. For this reason, calculation of possible impacts was focused on casualties involving
cessation of respiration. 10 - 30% of all fatalities on motorways and road s (951 fatalities)
were assumed to be cases with respiration trauma, which means 95 - 285 victims could
have benefited from the eCall system.

3.4.10 Swedish eCall study

Socio -economic benefits of eCall in Sweden have been estimated in a paper published on
the eSa fetySupport.org web site (Anonymous 2005). eCall was estimated to reduce the

number of road traffic fatalities by 10 - 20 annually in Sweden, which corresponds to a 2 -
4% reduction in the number of fatalities. eCall was also estimated to reduce the number of
serious injuries by 3 - 4%.

The results of the Swedish eCall evaluation were based on the results of earlier research
such as E -MERGE, SEiSS and STORM, the golden hour principle and Swedish statistics of
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traffic accidents. The relation between the pro bability of survival and the time between
accident and medical attention was obtained from a Swedish research report (Handell &

Dahl 1996) and the golden hour principle. On the basis of the results of the STORM project
eCall was assumed to reduce the time between accident and arrival of emergency services

from 20 minutes to 10 minutes in urban areas and from 9 to 5 minutes outside urban areas.

3.4.11 Dutch eCall study

A direct reduction of 1 - 2% of the number of fatalities in the traffic was expected on the
basi s of the results of the study, because eCall enables immediate detection and location of
accidents (Donkers & Scholten 2008). The severity of injuries was expected to be reduced
for about 1% of the injured people brought into hospitals.

The estimate for th e reduction of fatalities was obtained by analysing a set of accidents. Of

all fatal accidents on the road (involving potentially eCall equipped vehicles) they looked at

all in which the fatal cases were not killed instantly but died shortly after the acci dent (at
the incident location or at the hospital). The data contained the number of events in which

eCall could have helped to inform the emergency services more rapidly. From those,
eventually fatally injured, a certain percentage could be saved thanks t o0 eCall because of
quicker treatment.

3.4.12 Summary of individual studies

The impacts of eCall on the number of road traffic fatalities have been summarised in Table
2 and the Impact of eCall on the number of serious injuries summarised in

Table 3.
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Table 2: Impact of eCall on the number of road traffic fatalities

Impact of eCall on the number of road traffic fatalities

Study

Reported effect on the number of fatalities

Socio-economic Impact Assessment of Stand-
alone and Co-operative Intelligent Vehicle Safety
Systems (IVSS) in Europe, Cost-Benefit Analyses
for standalone and co-operative Intelligent Vehicle
Safety Systems

eCall reduces the number of fatalities in road accidents in EU25
countries by 5.8%, if 100% of the passenger vehicle fleet is
equipped with eCall (low: 3.6%, high: 7.3%)

The effectiveness of Advanced Automatic Crash
Notification systems in reducing road crash
fatalities

- 10.5% reduction in the number of road fatalities that could
potentially be influenced by OnStar in urban areas and 12% in
rural areas. 40.7 fatalities in urban areas and 63.0 fatalities in
rural areas were predicted to be saved by OnStar in Australia in a
year.

- This saving corresponds to 2.2% of the total cost of passenger
vehicle occupants involved in crashes

Automaattisen hataviestijarjestelman vaikutukset
onnettomuustilanteessa [Impacts of an automatic
emergency call system on accident
consequences].

- The eCall system could very probably have prevented 4.7% of
the fatalities in accidents involving motor vehicle occupants.

- ecCall system was estimated t
fatalities in Finland.

Exploratory Study on the potential socio-economic
impact of the introduction of Intelligent Safety
Systems in Road Vehicles

- 2492-7477 road fatalities would be changed to severe injuries in
EU-25 countries in a year in 2002

- 30013-45019 severe injuries would be changed to slight injuries
in EU-25 countries in a year in 2002

- According to E-Merge, 5% to 15% of road fatalities can be
reduced to severe injuries and 10% to

15% of severe injuries can be reduced to slight injuries (E-Merge,
Compiled evaluation results)

eCal | T
report

The Case for De

- eCall was found to have potential to reduce by 3% the number of
all road fatalities in UK (around 70 lives saved per year) in 2020.
Two thirds of all compatible vehicles on the road were assumed to
have eCall at that time.

E-call en Verkeersveiligheidskansen, DEEL 4: De
verwachte directe en indirecte effecten van e-call in
Nederland

- A direct reduction of 1-2% of the number of fatalities in the traffic
was expected on the basis of the results of the study, because
eCall enables immediate recognition of accidents

eCall Emergency Call System - For More Safety on
European Roads, leaflet

not discussed

E-MERGE Compiled evaluation results

- 5-10% decrease (2000 to 4000 lives in a year in EU-15 countries
in 2002) in the number of road fatalities was assumed on the
basis of the questionnaire answered by PSAP experts

Ex-ante evaluation of an emergency call system (e-
Call)

- eCall was estimated to reduce by 3-9% the number of fatalities
in accidents on Czech motorways and roads

Ekonomisk vardering av eCall i Sverige [Socio-
economic benefits of eCall in Sweden]

- eCall was estimated to reduce the number of fatalites by 10-20
in a year in Sweden, which is about 2-4% of all fatalities in a year

Erie county automatic collision notification field test

- Automatic collision notification was estimated to have the
potential to reduce by 20% the number of fatalities in motor
vehicle collisions

eCall pilot in Osterreich

- not analysed in the study

Cost-benefit assessment and prioritisation of
vehicle safety technologies, Final report

- eCall was assumed to change 4% of fatal accidents to accidents
with severe injury.
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Table 3: Impact of eCall on the number of serious injuries

Impact of eCall on the number of serious injuries
Study Reported effect on the number of injuries

Socio-economic Impact Assessment of Stand-
alone and Co-operative Intelligent Vehicle Safety
Systems (IVSS) in Europe, Cost-Benefit Analyses |- eCall was found to cause a small increase (0.1%) in the number
for standalone and co-operative Intelligent Vehicle |of injuries caused by road accidents (because of fatalities

Safety Systems changed to injuries because of eCall)

The effectiveness of Advanced Automatic Crash
Notification systems in reducing road crash
fatalities - Impact on the number of serious injuries not analysed

Automaattisen hataviestijarjestelman vaikutukset
onnettomuustilanteessa [Impacts of an automatic
emergency call system on accident

consequences]. - Impact on the number of serious injuries not analysed
Exploratory Study on the potential socio-economic

impact of the introduction of Intelligent Safety - eCall was estimate to reduce the number of serious injuries by
Systems in Road Vehicles 27521-37542 injuries in EU25 countries in a year in 2002

- eCall was found to have potential to reduce by 2% the number of
all serious injuries in road accidents in UK in 2020 (around 490
eCal | i The Case f or De|peopleperyear). Two thirds of all compatible vehicles on the road
report were assumed to have eCall at that time.

E-call en Verkeersveiligheidskansen, DEEL 4: De
verwachte directe en indirecte effecten van e-call in|- The severity of injuries will be reduced for about 1% of the

Nederland injured people brought into hospitals
eCall Emergency Call System - For More Safety on
European Roads, leaflet - Impact on the number of serious injuries not analyzed

- 5-10% decrease (2000 to 4000 injuries in a year in EU-15
countries in 2002) in the number of serious injuries in road
accidents was assumed on the basis of the questionnaire

E-MERGE Compiled evaluation results answered by PSAP experts

Ex-ante evaluation of an emergency call system (e-

Call) - Impact on the number of serious injuries not analysed
Ekonomisk véardering av eCall i Sverige [Socio- - eCall was estimated to reduce the number of serious injuries in
economic benefits of eCall in Sweden] road accidents by 3-4% in Sweden

Erie county automatic collision notification field test|- Impact on the number of serious injuries not analysed

eCall pilot in Osterreich - Impact on the number of serious injuries not analysed
Cost-benefit assessment and prioritisation of - eCall was estimated to change 7% of accidents with severe
vehicle safety technologies, Final report injury to accidents with slight injury.

3.5 Impacts on congestion

35.1 eIMPACT

The ef fects of eCall on congestion were considered to be low, because eCall was expected to

be most effective in low traffic densities e.g. roads with low traffic volumes and dark periods

of the day (Wilmink et al 2008). In other words, eCall was assumed to be m ost effective for
reaching accidents more quickly in the night and during off -peak hours when accidents are
more likely to go unnoticed.

When analysing the effect on congestion, eCall was considered to be most effective on rural
roads where there is less t  raffic and therefore it is more probable that accidents happen
without eyewitnesses, and it will take more time before a non -involved road user will come
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to the accident site. eCall was expected to be less effective on motorways and hardly
effective on urb an roads.

The cost -unit rate for congestion due to an accident with fatality was estimated at 9,473
euro and the one due to an accident with injury was estimated at 3,101 euro. With the

previous assumptions and the estimated safety effects, the avoided con gestion costs were
estimatedtobe 5 - 7 million euros in 2020 in EU25 countries.

3.5.2 SEiSS

The study estimated eCall to reduce congestion time related to an accident by 10 - 20%.

With 1,365,598 accidents in 2002 and an average time cost unit rate for each acc ident of

15,000 ua, the total costs of del ays was estimated to
delay due to an accident was expected to be 100 minutes. The socio -economic benefits

related to reduced congestion and delays were then calculated to be 2 - 4 billion euro (Abele

et al 2006).

The authors of the SEISS study noted, that the estimate presented above may be too
optimistic, because it is not probable that eCall will be used successfully in all accidents.

Therefore, an alternative way to calculate congestion cost savings was formulated. The
study estimated that congestion caused by accidents can be reduced by 15 - 30%, which
leads to congestion cost savings of 170 - 469 million euros in EU25 countries (Abele et al
2006).

3.5.3 Swedish eCall evaluation

No calculations about the most probable effects of eCall on congestion in Sweden were
performed in the paper, but an expert opinion about the possible socio -economic benefits
was provided (Anonymous 2005).

The effect of eCall on delays was considered possible on roads with dense traffic. The
amount of time saved between accident and notification of emergency services was
considered marginal on these roads, because Sweden has high mobile telephone
penetration. The authors also expected that eCall has only margi nal effect on the accident
clear -up time.

The socio -economical effects of eCall on congestion were estimated to be 5 - 10 million
Swedish crowns in a year in Sweden. These figures were based on the expert opinion
expressed by the authors.

3.6 Impacts on enviro nment

None of the studies reported any effects on environment. However, reduced congestion can
be expected to have a slight positive effect on emissions and local air quality.

3.7 Socio -economic profitability

The socio -economic profitability of eCall was analy sed in several studies. Some of the
studies covered only one country while others included several European countries. The
methods used in the studies differed in some points. There were differences also in
assumptions needed to calculate the benefit -cost ratio (BCR).
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Because of limited space and resources, exact description of methods of the different
studies and assumptions made to calculate the results is outside the scope of this report.
The main aspects of each study are described below.

371 eIMPACT

The s ocio-economic costs and benefits of eCall were estimated by the eIMPACT project in

2008 (Baum et al 2008). The starting points for analysis were expected situations in 2010

and 2020. In 2010, 0.1 - 0.3% and in 2020 35.6 - 46.9% of vehicles were assumed to be
equipped with eCall. The shares of vehicle kilometres driven by vehicles equipped with eCall

were expected to be 0.2 - 0.5% and 44.6 - 61.2%, respectively. Because penetration rates

were estimated to be low in 2010, no cost -benefit analysis was performe d for that year.

The cost of an eCall in  -vehicle system was assumed to be 61 euro in 2010 and 60 euro in
2020. The cost of the infrastructure needed by eCall was assumed to be 29.4 million euro in

a year in Europe. This estimate is based on the results of the SEISS study and the cost
estimate presented in the Finnish AINO study for eCall infrastructure costs in Sweden. When

the cost estimate for Sweden is scaled with the population of EU - 25 countries, the result for
EU25 level is 19 million Euros in a year. The SEIiSS study provided two values for
infrastructure  costs in EU -25 countries: 29.9 million euro and 49.9 million euro (mean: 39.9

million euro).  For eIMPACT the mean of both studies was taken: 29.4 million euro .

eCall was assumed to change 535 - 728 fa talities to serious injuries in 2020 with 35.6 -
49.8% fleet penetration. The net reduction in the number of serious injuries was estimated

to be 4,003 - 5,413. The socio -economical benefits related to the reduction in the number of
fatalities were foundt o be 869.6 - 1,183.4 million euros in a year. Benefits related to the

net reduction in the number of serious injuries were estimated to be 756.6 - 1,023.0 million
euros annually. The safety benefits were then calculated by summing together these two

figure s (1,626.2 - 2,206.4 million euros annually).

Benefits related to decreased congestion were calculated to be substantially smaller. eCall

was estimated to save 3.4 - 4.6 million euros in congestion costs in Europe in 2020. The
unit cost for congestion due to an accident with fatality was estimated at 9,473 euro and the
one due to an accident with injury was estimated at 3,101 euro.

The benefit -cost ratios were then calculated for the scenarios of high and low fleet
penetrations. In the case of low fleet pen etration (35.6%), the calculated benefit -cost ratio
was 2.4, and in the high fleet penetration (49.8%) case 2.3.

Because the benefit -cost ratio was considered low, further analysis on the socio -economic
profitability was made. A potential case, a pessimis tic scenario and an optimistic scenario
were defined, and benefit  -cost ratios were calculated for these cases. The fleet penetration

was assumed to be 100% in the potential case.

In 2010, the benefit -cost ratio is 2.7 in the potential case. This figure was calculated by
dividing the benefits of 4,558 million euro with costs of 1,710 million euro (274.2 million

vehicles * 6.13 euro per system and year + 29.4 million euro for infrastructure). In year

2020, the BCR is 1.9. The figure was calculated by dividing the benefits of 3,542 million
euro with costs of 1,878 million euro.

The benefit -cost ratio of eCall was found to decrease over time for various reasons. The first

reason was the expected decrease in the number of accidents which results in less fatalitie S
and serious injuries avoided with eCall. The second cause was found to be the growth of

vehicle fleet while the cost of an eCall in -vehicle system and the benefits were expected to

stay the same.
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In the pessimistic scenario, the potential of eCall in av oiding accidents was assumed to be
lower (3.6%). The benefit -cost ratio was found to be 1.5 for the year 2010 and 1.1 for the

year 2020 in this scenario in the potential case. The safety effect was assumed to be 7.3%

in avoiding fatalities in the optimisti ¢ scenario. The benefit -cost ratio for the optimistic case
was found to be 3.6 for the year 2010 and 2.5 for the year 2020.

Considering the pessimistic and the optimistic scenario, the BCR of the potential case is
between 1.5 and 3.6 in the year 2010 and b etween 1.1 and 2.5 in the year 2020.

3.7.2 TRACE

The OnStar automatic collision notification service was estimated to reduce the number of
road fatalities in urban areas by 40.7 and in rural areas by 63.0 per annum in Australia
(Lahausse et al 2007). The unit co st for a traffic fatality was assumed to be 1,872,000
Australian dollars. The benefits were calculated by multiplying the number of fatalities saved

by OnStar with the unit cost of a road fatality.

The costs were then calculated by multiplying the costs pe r vehicle by the number of
registered passenger vehicles in Australia. The installation cost per vehicle was assumed to

be 843 Australian dollars, which includes also the first year subscription fee of the service.

The annual subscription fee was assumed t 0 be 243 Australian dollars now and in the
future.

The benefit -cost ratio was then calculated in various cases. When vehicle life was assumed
to be 15 or 25 years, the benefit -cost ratio was found to be 0.05:1 and 0.03:1 respectively,
using a 5% discount  rate. The mandatory installation of OnStar in all passenger vehicles
was found not to be a very cost -effective measure (Lahausse et al 2007). It should be
noted, however, that the eCall functionality is not the only one in OnStar. Thereby, either

the benef its of the other functionalities should also be included in the calculation or only a
part of the costs should be allocated for the eCall functionality and thereby included in the
calculation.

3.7.3 AINO study

The probable impacts and socio  -economic profitabilit y of eCall in Finland were studied as a
part of Finnish AINO programme in 2005 (Virtanen 2005). The benefit -cost ratio was
calculated for both pessimistic and optimistic cases.

The benefits related to fatalities changed to various types of injuries were es timated to be
between 22.30 and 44.33 million euro annually in Finland. Based on Swedish figures,
benefits related to serious injuries changed to less severe were estimated to be between

31.71 and 42.35 million euro per year in Finland. Finnish unit cost v alues were used for
fatalities and various types of injuries (death: 1.9 million euro, non -temporary serious
injury: 1.1 million euro, temporary serious injury: 0.26 million euro, slight injury: 0.050

million euro). Savings in congestion costs were evaluat ed on the basis of a Swedish
estimate. eCall was estimated to reduce congestion costs by 0.28 -0.63 million  euros

annually in Finland.

The costs of eCall in -vehicle equipment were calculated by assuming that the cost of a
retrofitted eCall system is 200 eur 0, which includes installation, and that the unit cost of
OEM equipment is 75 euro. The costs were calculated with equipment life of eight years and

3% discount rate. The operating costs on the PSAP side were assumed to be 0.37 million
euro in a year.
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The benefit -cost ratio of the eCall system examined in the study was 0.5 12.3. It was
highlighted, that the benefit -cost ratio would have been higher if the indirect benefits of the
eCall system could have been taken into consideration.

3.74 SEiSS

The SEISS study an alysed the socio -economic profitability of eCall deployment in EU -25
countries. The study provided two benefit -cost ratios for eCall: the lower value was
calculated with higher costs and lower benefits while the higher value was based on

optimistic estimat e for benefits and lower estimates for the costs of eCall. The benefit -cost

ratio of eCall was found to be between 1.3 and 8.5.

Savings in accident costs were calculated with two sets of unit cost values for accidents

involving death, severe injury or slig ht injury. According to European cost unit rates for
accident evaluation, the average cost of a fatal accident is 1,000,000 euro, and the
corresponding figures for accidents involving severe or slight injuries are 135,000 and

15,000 euro. The savings in ac cident costs were calculated to be 5,700 T 11,800 million
euros annually.

However, the E -MERGE project and the eCall driving group had suggested somewhat
different unit cost values for different types of traffic accidents. The suggested unit cost

values we re 977,000 euro for an accident with fatalities, 502,109 euro for an accident with

severe injuries and 93,546 for an accident with slight injuries. The annual savings in

accident costs were calculated to be 13,400 T 21,900 million euros when these unit cos t
values were used.

The lowest value (5,700 million euro) for the annual savings in accident costs was used to

calculate the benefit -cost ratio in the pessimistic case (1.3). The highest calculated value

(21,900 million euro) was used in the optimistic ca se, whose result was the benefit -cost
ratio of 8.5.

3.75 SBD

The viability of public eCall service in the UK has been analysed in a report published in
2006 (McClure & Graham 2006). The report addressed the business case for eCall, issues

and barriers to deploy ment and impact of eCall on other initiatives and implications to
British government. A range for the benefit -cost ratio of eCall deployment in the UK was
also calculated for a period of ten years between 2010 and 2020.

eCall was found to have potential to reduce by 3% the number of all road fatalities in UK
(around 70 lives saved per year) in 2020. The potential to reduce the number of serious
injuries was found to be 2% in UK in 2020 (around 490 people per year). Two thirds of all
compatible vehicles ont he road were assumed to have eCall at that time. Unit cost values
defined by UK Department for Transport were used to value the benefits calculated in the
study. The unit cost values for a fatality and a serious injury were £1,384,437 and
£155,527.

Three values for the socio -economical costs of eCall were calculated: low, mean and high

costs. In the low cost scenario, the cost of an eCall in -vehicle unit was assumed to be £100
and the operational costs £5m per year in the UK. For the mean and high cost sce narios,
the corresponding figures were £250 and £7.5m (mean) and £400 and £10m.

The monetary values for the benefits of eCall between years 2010 and 2020 were calculated
in three deployment scenarios: eCall fitted in all new vehicles, all type -approved ve hicle
models equipped with eCall and market -based slower take -up. The values of the safety
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benefits in these scenarios were found to be £1,121m, £578m and £389m between years
2010 and 2020. Benefit value is split roughly equally from reducing fatalities an d reducing
the number of serious injuries (which are more numerous but with a lower value).

To deal with the uncertainty related to the benefits and costs, the range for the benefit -cost
ratio was calculated. The lower boundary value was calculated by divi ding the low estimate
for annual benefits by the high estimate for annual costs. The higher boundary value was

calculated the opposite way. The monetary values of benefits were discounted to year 2010.

The socio -economical benefit -cost ratio was found to b e in the range of 0.1 - 0.7 in the UK
with the assumptions and analytical framework described above. The authors concluded

that none of the scenarios included in the study gives a robust business case and that eCall

always costs the British government and users more than it gives benefits.

3.7.6 E- MERGE review

The E-MERGE review focused on the business case from eCall on the viewpoints of various
stakeholder groups such as governments, private companies and individual drivers (Geels,
Lotgerink 2004). The benefits and costs for the various stakeholder groups were quantified,
but no cost -benefit analysis was made.

3.7.7 Czech eCall study

The impact of eCall system on reduction of fatalities was estimated to be in a range of 3 -
9% and impact on reduction of severe injuri es was assigned to be in a range of 5 - 10%.

The estimate for the reduction in the number of severe injuries was based on the E -MERGE

study (Geels, Lotgerink 2004). Travel time savings was roughly calculated around 2 million
Czech crowns per year (ca. 750 00 euro).

A cost of 80 euro was assumed for a piece of OEM -installed eCall in  -vehicle equipment, and

160 euro for a retrofitted one. The initial investment cost related to software development

and licenses needed in PSAPs was estimated to be about 3.7 mill ion euro in the Czech

Republic. Annual operating costs were assumed to consist of the mobile subscriptions of in -

vehicle terminals (30 4/year), service charges of PSAP
cost of the training of PSAP staff (42,000 a4/year).

Monetary values of safety benefits and travel time savings were calculated on the basis of

Czech unit cost values. The monetary value used to represent the loss of well -being in
society was 330,392 euro for a fatality, 110,974 euro for a severe injury and 1 2,467 euro
for a slight injury.

The benefit -cost ratio of the eCall examined in this study was estimated to be in a range of

0.29 -0.59. The benefit -cost ratio would have been higher if the indirect benefits of the eCall
system could have been taken into co nsideration. The low benefit  -cost ratio was also a
result from low unit cost values related to human fatalities and injuries.

3.7.8 Swedish eCall evaluation

The benefits, costs and socio  -economic profitability of eCall in Sweden were analysed in a

paper publishe d on the eSafetysupport web site (Anonymous 2005). eCall was estimated to

reduce the number of fatalities by 2 - 4% in Sweden and reduce the severity of injuries in 3

- 4%. The monetary values for the benefits were calculated on the basis of unit cost valu es
defined by Swedish Road Authority (Vagverket).
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The unit cost value used in the study for a road fatality was 17.5 million Swedish crowns,

3.1 million crowns for a serious injury and 0.175 million crowns for a slight injury. Fatalities

were assumed to ¢ hange to serious injuries and serious injuries to slight injuries. Benefits
from reduced delay to other road users were estimated to be between 5 and 10 million
Swedish crowns in a year.

When calculating the benefits, 100% fleet penetration was assumed. Th e total value of
socio -economical benefits was found to be in the range of 550 - 830 Swedish crowns in a
year. This estimated was compared against the results of the Finnish AINO study, in which

the yearly socio -economical benefits in Finland were estimate d to be of the same level (91
million euro or 830 million Swedish crowns).

The cost of eCall in  -vehicle equipment was estimated to be 500 - 750 Swedish crowns for a
vehicle. This cost estimate refers to the case in which eCall is provided as a standard opt ion
in new cars. With equipment life of eight years, 4.9 million registered vehicles and 3%

discount rate, the annual cost of in -vehicle equipment was calculated to be 350 - 500
Swedish crowns.

Costs related to upgrading of PSAPs were found to be much sma ller. SOS Alarm AB - a
Swedish government -owned company operating PSAPs in Sweden I estimated that the

implementation of eCall in PSAPs is possible with an annual cost of 3.5 million Swedish
Crowns.

The benefit -cost ratio for eCall in Sweden was calculated for two cases: a pessimistic case
with high costs and low benefits and an optimistic case with high benefits and low costs. In

the pessimistic scenario, the benefit cost ratio was found to be 1.1. For the optimistic
scenario, the paper provides a benefit -cost ratio of 4.2. However, by dividing the higher
estimate of yearly benefits (830 million crowns) by the lower estimate for costs (350 million

crowns), one obtains 2.4 instead or 4.2.

The conclusion was that eCall will be socio -economically profitable in Sweden even if its
costs turn out to be high and the benefits will be low. If costs were low and benefits were
large, eCall would be clearly socio -economically profitable.

3.7.9 Cost - benefit assessment and prioritisation of vehicle safety technologies

The socio -economic profitability of various vehicle safety technologies was analysed in a

report prepared for European Commission and published in 2006 (Bggelund et al 2006). The

report involved 16 ITS applications and four other technologies including eCall. When

estimating the most probable effects of eCall, results of previous research such as E -
MERGE, SEiSS and AINO studies and Swedish eCall evaluation were reviewed in the report.

eCall was assumed to change 4% of fatal accidents to accidents with severe injury and 7%
of accidents with severe injury to accidents with slight injury.

When calculating the monetary values of safety benefits, unit cost values defined in

Directive 1999/62/EC (Annex Ill) were used as a starting point. The unit cost value defined

in the directive was 1000,000 euro for a fatality, 135,000 euro for a severe injury and

15,000 euro for a slight injury. Because these were unit costs for fatalities and injuries,

conversion factors were needed to calculate the unit cost values for accidents invo lving
fatalities or serious or slight injuries. The authors assumed that there were 1.36 injuries per

injury -causing crash and 1.15 fatalities per fatal crash (ICF 2003).

The socio -economical benefits and costs of eCall between years 2006 and 2025 were
calculated and discounted to year 2005 with 5% discount rate before the benefit -cost ratio
was calculated. The benefit  -cost ratio of eCall was calculated for two scenarios. The cost of

an eCall in -vehicle unit was assumed to be 400 euro in the high -cost scena rio. The second
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scenario was the low -cost scenario in which the cost of an in -vehicle unit was assumed to be

90 euro.

The study estimated also the costs related to implementation of eCall at PSAPs and other

call centres and cost related to the training of PSAP staff. Cost of the implementation of
eCall was estimated to be 40,000 euro per call centre and the number of call centres in
Europe was estimated to be 1,500. Costs related to training of the PSAP staff was expected

to be 900 euro per employee per ye ar and an average PSAP was expected to have 60

employees. The costs for mobile network operators were not included in the calculation of
costs because they were considered impossible to quantify. The net present value of the
costs of eCall between years 20 06 and 2025 was calculated to be 107,258 million euro

(106, 271-vMdthiiche systems + 54 caédties a-d j9u3s2t iMlg tcraalilni ng of
staff)inthehigh -cost scenari o and 20, 115 mi-Vehicleosysterasutrsd (19, 129
MU adjustcentges €a®82 MO training of P-8o&tRcematioaf f) i n the |

The effects of eCall were estimated to increase with the fleet penetration over time. eCall

was estimated to reduce the number of fatalities by 1,392 and the number of serious

injuries by 27,48 5 in 2020, when 100% fleet penetration was expected. The number of

slight injuries was expected to increase because serious injuries will be changed to slight

injuries.

The net present value of savings in accident costs between 2006 and 2025 was estimated to
be 41,127 million euro of which 12,858 million euro was estimated to be related to the

reduction in the number of fatalities and 34,059 million euro to the decrease in the number

of serious injuries. The value of the increase in the number of slight inj uries (5,790 million
euro) was then subtracted from the sum of the two previous figures.

The benefit -cost ratio of eCall was estimated to be 0.4 in the high -cost scenario and 2.0 in
the low -cost scenario. The authors concluded that that it is highly uncert ain whether eCall is
a cost - effective measure for improving road safety.

3.8 Other Implementation Issues

3.8.1 Ethical issues

The objective of eCall is to improve the safety of road users. Private sector organisations

may set their objectives themselves, but public sector is usually committed to the values of
social equality. In addition to equality, fair sharing of the costs and benefits has to be taken

into account.

The effect in in -vehicle safety systems (IVSS) on income distribution was studied in the
SEISS study (Abele et al 2006). The study mentions that people with high incomes tend to
purchase more expensive cars more commonly equipped with ITS systems. The owners of
vehicles equipped with IVSS systems get most of the benefits, but they pay also most of the
costs of IVSS. In most cases, other stakeholders who do not participate in costs of IVSS
also benefit from these systems.

It is possible that at least during the first years of deployment eCall may be available only

to motorists who can afford high -end model s of new cars. On the other hand, these vehicle
owners also pay most of the costs of eCall, but at least some funding from public sector is

still needed to implement eCall in PSAPs. The question, whether it is justified to spend

public money to implement a n application which benefits only some relatively well -off part
of the whole society at least in the first years, can be raised only when the introduction of
eCall is left to market forces. In case of mandatory introduction of the system, the take up
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rate would increase exponentially and thus issues related to infrastructure investments
would be surpassed early in the deployment proces.

3.8.2 Moral

One possibility is to make eCall mandatory in all new passenger vehicles. However, this
approach requires political decisions which will have various impacts to European citizen and
different stakeholders.

It is widely accepted that national governments or international organisations may set

regulations to improve traffic safety and that those regulations may make some safety
features or systems mandatory in vehicles even if this causes costs to be paid by vehicle
manufacturer or buyers of new vehicles. These kinds of decisions are usually best accepted,

when the evidence about the benefits of the proposed system is cle ar and understood by
the public, the technical and other risks are managed, costs and benefits are shared fairly

between various stakeholders, and the rights of an individual citizen are respected.

Thus, the end -users should be given a realistic view on th e functionality and effects of eCall
product they are choosing as well as the level of service which can be expected. For
example, proposed inexpensive crash notification solutions such as airbags paired with a

mobile phone by Bluetooth (Hansson, Bartz 200 8) offer a more restricted functionality and
probably also lower performance than fully functional eCall solutions implemented as a

separate telematic box installed in a car. If eCall is sold as a service, the end - user should be
given adequate and correct information about the content, coverage and benefits of the
service.

The vendors of eCall products are also responsible for educating their customers and

making sure that their products are implemented with a quality suitable for purpose.

However, the vend ors of consumer eCall devices and services probably have an incentive to
maximise their sales and to bring their products to market as early as possible. These goals

may turn out to be in conflict with the objective of educating the end -users and provide o nly
products partially services of high quality.

The question of whether information collected by in -vehicle eCall equipment can be used for
other purposes than supporting rescue services is somewhat open. Law enforcement
organisations, accident investigat ion teams and insurance companies are naturally

interested to know as many details as possible about road accidents. It is also probable that

this information might be used against an individual who has driven a car with eCall
equipment involved in an acci dent. The result is linked to the question of whether it is
acceptable to make the use of eCall mandatory i even in cases in which it may produce
self -incriminating evidence against an individual. Privacy and data protection issues related
to eCall are dis cussed in detail in chapter 7.

3.8.3 Legislation

The literature review raised several guestions which may have an impact on the present
legislation of the EC or the Member States. Legal issues related to eCall may be found in the
domains of privacy and data prot ection, regulation of emergency services, regulation of
telecommunications, consumer protection and product liability. As mentioned above, in
some cases eCall may also produce self -incriminating evidence against an individual.
Liability issues and question s related to privacy and data protection are discussed further in
chapter 7.

31



Project Report

3.8.4 Technical and organisational issues

The literature review provided no answer to the question of how reliable the future
European eCall service will be. eCall as well as other kind s of alarm systems have the same
objective: to report correctly all events in question and at the same time generate as few

false alarms as possible.

In case of other in -vehicle automatic collision notification systems or services, little
information about  the achieved reliability levels was available. Most studies on the impacts
of European eCall service assumed that eCall would function as intended in all accidents,
and thereby it would probably have a positive effect on safety.

The reliability of an auto  matic collision natification similar to eCall was assessed in a study
which evaluated the automatic collision notification system tested in Erie County, New York,
USA (Kanianthra 2000). The field operational test started in late 1990s and it ended in 2000

after about three years. The in -vehicle equipment was installed into 850 cars, and the local
sheriffés office was equipped with systems needed to r
test cars. The in -vehicle equipment detected correctly 76% of collisio ns during the test

period, and 20 accidents above the notification threshold were successfully reported to the
PSAP. The five observed failures were caused by insufficient cellular network coverage, in -
vehicle equipment damaged during the crash or problems in power supply to the in  -vehicle
equipment, disconnected telephone line to the modem at the PSAP and one unknown cause.

A number of false alarms were also observed. The number of false alarms during the test

period was 31 of which most were related to fa ulty accelerometer mounting in the in -vehicle
system or unstable or intermittent power supply to the in -vehicle equipment.

The organisation of service provision affects the reliability of eCall and the time between

accident and actions taken by emergency services. In the pan European eCall case both
MSD and the voice connection are received by the local PSAP directly from the end -user.
There are also Third Party Supplier (TPS) models in which the data set orand the voice call

is received first by a service centre operated by a private service provider.

Organisational issues and operating protocols related to automatic collision notification

systems have been briefly reviewed in a paper (Benson & Cima 1996), which was written on

the basis of the results of PuSHMe project (Puget Sound Help Me). The authors stated that a
service centre should have a clear understanding of what services it will provide and what
technologies will be used as well as documented internal protocols. A service centre should

also be a ble to communicate with existing service providers and be able to refine its service

to best interface with the operating procedures and technologies of its operating area. The

authors concluded that a service centre should be able to transfer a call it ha S received to
other parties because PSAPs often prefer a direct voice contact with the caller in case of an
emergency.

eCall may also have indirect benefits. It is possible that eCall will be implemented with a

shared in -vehicle telematic platform which ca n be used by several applications. This means
that eCall may accelerate the deployment of other in -vehicle telematic applications such as
usage -based insurance, tracking of stolen vehicles, floating vehicle data collection and
various traveller information services.

3.9 Discussion and analysis

The literature survey yielded several studies focused on the impacts of eCall and automatic
collision notification systems. However, some of them relied on other studies in determining
the magnitude of impacts, so all the obtained studies were not independent from each
other. For example, results of the E -MERGE study were used by several other studies.
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In some impact studies the success rate with which eCall detects accidents and transmits

the MSD to the correct PSAP hasb  een assumed to be 100% or near that figure. In practice,

this can be questioned because there are some points in which there is a certain probability

of failure. For example, mobile network coverage may not be perfect, in -vehicle equipment
may be damaged i n acrash or the in -vehicle system may not detect an accident because of
sensor faults or other problems such as failed backup battery. In some cases, there is also a

possibility that the MSD and the voice connection are not received in time by the

appropr iate PSAP.

The probable number of false alarms and their implications to the effects of eCall and PSAP
performance have not been analysed in detail in earlier research. It can be reasonably
expected that the ratio of false alarms to real ones has an effect on the ways the PSAPs deal
with automatic or manual eCall alarms. For example, if there are many false automatic
alarms or the manual alarm function of eCall is widely abused, calls from eCall devices may

be given a low priority in relation to other emerg ency calls received by a PSAP.

If an emergency call is received from a mobile phone, the PSAP can usually obtain the

call erdéds position from the mobile network operator.
the basis of the cell ID, while more accurate te chnologies such as TDOA (time difference of

arrival) are implemented in some GSM and UMTS networks. The accuracy of already
implemented network  -based emergency call location techniques and the way the PSAPs use
them have an effect on the amount of time whi ch can be saved by eCall. However, the
accuracy of present network  -based positioning technologies and the way PSAPs use them
are specific to a country or an operating environment inside a country.

The golden hour principle has not been questioned in any of the studies. However, there are
differences between studies in the causal links between notification time and accident
outcomes. For example, different patient groups have been expected to benefit from faster
accident notification in different studies. Th e SBD study assumed that the patient group
suffering from massive bleeding would benefit most from eCall while the Czech eCall study
assumed that also patients with respiratory failure would be the ones whose chances of
survival are affected.

There is cons iderable variation in the estimates of the time between accident and arrival of
emergency services saved because of eCall. This can be partly explained by differences in

the operating practises of PSAPs and emergency services and physical environment betwe en
countries.

Most of the studies present no single figure for either reduction in fatalities or injuries or the

benefit -cost ratio of eCall. The reason for this is the uncertainty which is related to these
estimates. However, the benefit -cost ratio of eC all has been estimated to be above 1 in
many of the studies reviewed in this report.

The studies present no single answer to the question of the cost of full -scale ecCall
deployment. There is considerable variation in the estimates for the costs of in -vehic le
equipment as well as costs on the PSAP side. Because the number of passenger vehicles is

large, the overall cost is sensitive to the cost of the in -vehicle equipment. Providing accurate
estimates for the costs involved in the PSAP side is problematic, b ecause there are large
differences between European countries in both the number of PSAPs and the level of their

existing equipment and staff.

The obtained benefit -cost ratio of eCall or the ACN system under analysis has been more

than 1 in all but two st  udies. Low benefit -cost ratio obtained in Czech eCall study can be

explained by the low unit cost values for fatalities and injuries used in the study. The results

of the SBD study candt be explained by any single
was at the same level as other studies, but unit costs for eCall in -vehicle equipment were
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considerably higher than other studies such as eIMPACT or AINO study. The costs estimated
for PSAP were also higher in the SBD study than in the Swedish eCall paper. The SBD
approach will be further analysed in the in -depth UK study . Some remarks to the analysed
studies have been collected in Table 4 below.

Table 4: Remarks to previous studies

Remarks to previous studies

Study Remarks
Accident risk per vehicle kilometre was expected to decrease
eIMPACT and vehicle fleet was assumed to grow over time.
The consumer price of OnStar in-vehicle equipment was used
TRACE as the unit cost of an in-vehicle ACN system.
Estimates for the effects of eCall based on assessment made
AINO by medical doctors.
SEiSS -
SBD The unit cost of an in-vehicle unit was assumed to be £400.

eCall was assumed to affect only the time between reception of
information at PSAP and arrival of emergency services to the
Dutch eCall study |accident site.

Estimates for the effects of eCall based on a questionnaire
E-MERGE answered by PSAP experts.

Unit cost values lower than in other studies were used for
Czech eCall study [human injuries and fatalities.

Swedish unit cost values used for valuation of safety effects.
Swedish eCall  |Magnitude of safety effects comparable to the results of AINO

evaluation study.
Unit cost values defined in Directive 1999/62/EC used for
EC2006 valuation of safety effects.

3.10 Conclusio ns

The socio -economic profitability of eCall is quite sensitive to the magnitude of its safety

effects also because of the large number of vehicles to be equipped. This can be expected,

because the socio -economical benefits of eCall are directly related to the number of
fatalities changed to serious injuries and the number of serious injuries changed to slight

injuries (as well as the unit cost values used to obtain the monetary values).

The safety effects of eCall are different in European countries and wi thin regi ons of
countrie s. The most probable reasons for variation are differences in physical environment,

population density, road density, operating practices of PSAPs and emergency services,
availability and accuracy of network -based positioning techno logies and the current accident
rate.

The existence of the positive safety effects has not been questioned in any of the studies
reviewed in this report. All studies in which safety effects were estimated reported
reductions in the number of fatalities.

The cost side of the equation is most sensitive to the unit cost of eCall in -vehicle system.
Because the needed functionality and other requirements for the eCall in -vehicle system
have not been defined, the tolerance of the cost estimates is in the range of tens of

percents. Some studies such as SEISS and eIMPACT have explicitly specified the costs of
the system rather than its price to the end user, whereas some studies evidently use the
price of the system in the cost calculations. As the price may be two to three times higher
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than the cost, this will cause major differences in the calculations. Costs on the PSAP side
were marginal compared to the costs of in -vehicle equipment in scenarios of large or full -
scale deployment of eCall.

At present, there are un  certainties on both the benefit and cost side of eCall. The benefits of

eCall have been analysed in several studies, but information about the probable costs of

eCall is still of limited accuracy. Because the specifications and regulations for the eCall in -
vehicle unit are still under preparation, it is challenging to provide an accurate estimate for

the costs of production, installation and maintenance of the eCall in -vehicle unit.

Before the requirements for the eCall in -vehicle unit have been defined, o ne can only

calculate the unit cost values for the in -vehicle unit in a transparent way based on

assumptions. It is also recommended that different unit cost values are calculated for

different deployment scenarios. For example, the cost of retrofitted eCa Il system is different

from a system integrated in the vehicle, and the cost of a single unit is heavily dependent

on volumes achieved in manufacturing. Finally, the probable costs of eCall functionality

Obundl edd in a navigator wo uylofithelzasts maported in th@studies t han an
analysed.
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4 Method for Europe an Analysis

4.1 Objectives

The objectives were to develop an assessment framework for this study to cover all required
aspects of the eCall impact assessment to:

0 define the assessment criteria and indicators for all assessment topics;
0 determine the data to be collected; and
0 prepare a template for compiling the results and other output in a consistent manner
from Stakeholder consultation
The assessment and methods covered both individual EU member states and the whole EU -

27.

4.2 Approach

In de veloping these areas , special concern was given to covering also all indirect impacts
and benefits of eCall such as improved traffic and incident management, impacts on
vehicles beyond cars (e.g. motorcycles), generally improved processes and operations of
emergency centres, re  scue operators, police, and traffic centre operators as well as reduced
number of secondary accidents and thereby reduced congestion, national economy impacts,

etc. The areas agreed upon were the following:

e Safety

e Congestion

e Environment

e Energy

e Incidentand rescue management chain
e Other benefits

e Investment costs
e Other costs

e Financial aspects
e Ethical issues

e legalissues

e Institutional issues

e Technical issues

For each assessment area, the relevant indicators for assessing the impacts and
implementation issues of eCall were defined. On the basis of the indicators, a common
template for data collection from the case countries , other countries and stakeholder was
defined and is shown in Annex 1 . This template has also been used in the Sta keholder
Consultation for the preparation of a questionnaire aiming at collecting the data necessary

for the assessment. A dedicated questionnaire has been produced for every group of
stakeholders as follows:
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¢ Questionnaire for the Car Makers
e Questionnaire for the Service Providers,
e Questionnaire for the Mobile Network Operatots
e Questionnaire for the eCall Suppliers
e Questionnaire for the Member States
¢ Questionnaire for the PSAPs
e Questionnaire for the Insurances
An copy of the Member States questionnaire is i ncluded in  Annex 2 .

The information collected in the literature review was analysed for gaps and reliability of
information. The information was checked against each assessment area and its indicators
Cases of lacking, incomplete or unreliable information w ere used as a basis for definition of
information required from the countries.

The data collection aim ed to collect values of  a similar level of reliability and validity for the
indicators from all EU  -27 countries, where possibl e data from the year 2007 was used . In
the case of missing or deviant data, the data was created or interpolated on the basis of
comparisons with similar countries, consultation with the country contacts, and/or

consortium round table judgement. The actual information collection took place mostly in
the country studies , concentrating in terms of resources largely in the case countries, but

also in later work . The collected data was used to carry out the in-depth studies and  socio -
economic assessment

The following table gives an overview of t he stakehol der sd pa
guestionnaires:

Table 5: Responses to stakeholder questionnaire

Sent Received

Service Providers 34 10

Member States 42 19

PSAP 35 12

eCall Suppliers 28 11

Insurances 13 4

MNO 1 0

Automotive

Manufacturers 1 1*

Total 154 57
For managing missing data and extending the results of case studies to all countries , the
basic variables defining the operating environment for eCall were used in clustering the

countries. Our hypothesis for the clustering was that all countries within one cluster would
have a similar enough operating environment for eCall and hence similar enough impacts,
costs and i mplementation issues.

! It appears like only 1 automotive manufacturer has been contacted because all European car makers
wanted to participate to the study by providing a common input through ACEA. Therefore the
guestionnaire has been sent only to ACEA.

39



Project Report

The clusters was planned to be formed wit h the Self Organising Maps (SOM) neural network

tool (Kohonen 2001). However, it was noticed that the amount of variables and
observations was too low for the model and no clear and logical clusters were formed. The
aim was to have at least one case countr y (Finland, Hungary, the Netherlands, and the

United Kingdom) in each cluster and thereby preferably four clusters.

4.3 Methods for collecting data through in -depth studies

The method presented below was an odeal 6 plan for <col | eedepthstgudigsat a t hr ¢
and there was lot of country -specific variation because of available data and resources. The

country -specific methods are described in i n-depth country studies . The method described

in this chapter can be used in further studies as a guideline.

The r esults from the in  -depth case country studies were scaled up to the 27 countries of the

EU based on the clustering approach. Based on the casualty, congestion and other benefits
identified for individual case countries, an overall cost -benefit ratio for th e EU-27 was
estimated. The methodology for calculating the  overall cost -benefit ratio for the EU  -27 is
explained in Chapter 9.

Notification delays

The time delay from the moment the accident took place and the PSAP was contacted is
difficult to estimate. T he range of this time can vary from few seconds to several hours or
more.

One possibility to estimate the time delay between accident occurrence and notification of
the PSAP is to compare the information of the phone log of the PSAP (time of the
emergency call) and the information provided by the road accident investigation teams
(time of the accident). Because of the inaccuracies embedded in the method, it is proposed
to classify the delays in the following categories:
T less than 5 min
T 5715 min
i 15730 min
i 30760 min
i morethan1h our
T no knowledge
i no reference to emergency notification but at least one witness reported in the in -
depth data set (rationale: if there is a witness, the delay cannot have been long)
T no reference to emergency notificat ion and no eye -witness, the first road user
passing the location called emergency authorities (rationale: longer delay is possible)
i no emergency notification was made.

The accidents within each category can be further classified according to whether the
accident had had an eye -witness and whether the accident involved persons, who had
received only slight or no injuries at the accident.

Location information

The delays in the rescue service chain can be estimated based on information received from

operator s of emergency response centre s. The survey canbe sent, e.g. by e -mail, to all
emergency response centres. In the letter r  ecipients of the forms are requested to deliver
one to each operator. The questions in the survey deal with accuracy and potential er rors in
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the definition of the accident site by emergency callers, as well as potential problems of the
rescue units in finding the accident site. However, it is noteworthy that the questions

concern all types of severe road accidents, because operators do not know, at the time of
the emergency call, whether the accident resulted in fatalities or not.

Examples of potential questions:

- How frequently a caller cannot locate the accident site sufficiently accurately?

- How frequently a caller locates the accident incorrectly?

- How frequently the rescue units request additional location information while driving
to the scene of accident?

- How frequently the rescue unit gets lost because of insufficient or incorrect location
information?

- How frequently there are delays in arrival at the accident site because of insufficient
or incorrect location information?

Alternative responses: Al ways/ al most al ways, quite often, sometim
know

Basic PSAP -information

The same survey also  caninclude questionto the head of the PSAP concerning overall PSAP
performance.

- Average phone answering time in PSAP (seconds/accident)

- Average time between answering the emergency call and notifying the rescue
services and police (Alert time of rescue brigade) (minutes/accide nt)

- Average time between notifying the rescue services and police and their arriving at
the scene (travel time) (minutes/accident).

Safety: Fatalities

The estimated number of fatalities that could be avoided using the eCall sy stem is proposed
to be estima ted based on the case reports made by the road accident investigation teams in

recent years, during which the cellular phone ownership rate has already reached the 100%

level. For statistical reasons, o  bjective is to have circa 1 000 fatal road accidentsi n the in -
depth database. However, in this study the amount was not possible taken into account the

available resources.

The reports of the road accident investigation teams normally include information such as

the following: a detailed description of the e vent, the location and situation -related
information, the use of safety devices, information about the users and the vehicles, a

police report of the accident, description of injuries and the total extent of the injuries.

Diseases and conditions are docume nted as well.

For the safety evaluation, the accide nt data is classified by type of fatally injured person(s):

(a) motor -vehicle occupant and (b) unprotected road user. Furthermore, both categories are
divided in two sub -categories as follows. The first c ategory involving motor  -vehicle
occupants is classified by the type of vehicle involved: (1) one or more motor vehicles for

which eCall has been designed (i.e., cars, vans, lorries and buses) and (2) only one or more

vehicles for which the current version of eCall has not been designed (i.e., single -vehicle
accidents involving motorcycles, mopeds and snowmobiles, as well as accidents involving
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one of these vehicles and a train or tram). It is assessed that the inclusion of the latter
category could provide useful information, even though the results could not be applied as
soon as those relating to the first category. The second category involving unprotected road
users is classified by the fact of whether any motor vehicle (with eCall feasibility) was
invol ved.

In the analyses, it is assumed that eCall would have been installed in each vehicle involved

in these accidents, except for bicycles, trams and trains. The injury reports, estimated

delays and the possibility of rapid medical treatment such as first aid are examined by a
research team that includes medical doctors who are specialists in traffic accident
traumatology. Specifically, the following factors are identified: the time of the accident,
development of injuries, characteristics of injuries (prin cipal and immediate cause of death),
time and place of death, time of the accident based on police report, time of the beginning

of the accident investigation based on the police report, time of notification of police based

on police report, eye witnesses, manner of the request for help, estimated notification delay

and any problems in the determination of the accident site.

The analyses of fatalities have three phases. Firstly, the patients whose injuries would have
been fatal regardless of any immediate medical treatment are excluded from the data. Such
injuries typically include severe bleeding, head, chest, aorta or heart injuries that result in
immediate death. In addition, the cases with injuries rated as 6 in the Abbreviated Injury
Scale (AIS) ? and n o indication of delays are classified into this category. The cases in this
category would not have been affected by eCall at all. Secondly, the remaining cases are

classified into three categories: (1) eCall could very proba bly have prevented the fatality ;
(2) the very probable effect of eCall could not be authenticated and (3) those with

insufficient data to determine classification into (1) or (2). Thirdly all possible cases are
analysed with regard whether the resulting injury would have been severe or slight.

The analyses also considers how rapidly quick was access to hospital care was accessed.
This means that with similar injuries and emergency unit arrival delays, those involved e.qg.

in an accidentin anurb  an area closer to a hospital have a higher probability of survival than

those in an accident in the countryside.

Severe injuries

In many countries the information about severe injuries is very limited. In the US ( Blincoe ,
L et al.,2002) were able to use Al S to provide the basis for stratifying soci etal costs by
injury severity . This analysis deals with all severe injured in the in -depth accident data set
available. First, all those persons with injuries maximum AIS score of 1 or 2 (minor or

moderate), are removed from the data as eCall is expected t o have no effect on slight
injuries. Secondly, those having at least one AIS score of 6 (fatality) are removed as they

have been dealt with separately. It is also expected that only few persons with AIS 3
injuries could benefit from eCall. Hence, severe in juries consist of cases where at least one

of the person's injuries had an AIS score of 4 or 5.

The doctors remove from these all such cases, where quicker medical care would not have

had any impact. The remaining cases are classified into two categories: (1) severe injury
would have stayed severe, (2) severe injury would have turned into slight injury if eCall had
been available

2 The AIS describes the severity of injury to one body region: 1 Minor, 2 Moderate, 3 Serious, 4
Severe, 5 Critical, 6 Maximal (currently untreatable).
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5 In -depth Country Studies

5.1 Introduction

Four in -depth studies of strategic EU countries were carried out. These countries represent
the EU -countries in population density, quality of emergency services and traffic
management, length of road network and subscription to mobile phone services. These
countries form the basis for the drawing conclusions for the EU -27 and associated countries.

The objective of this work was to an alyse the benefits and costs derived from the
introduction of the pan  -European eCall in all vehicles in Europe. This task carried out in -
depth analyses of direct and indirect costs and benefits in four European countries: the

United Kingdom, the Netherland s, Finland and Hungary. The analysis produced and /or
validated the reduction in the number of fatalities and the mitigation of accident
conseqguences per country. It is also estimated what the reduction of traffic congestion and

secondary accidents is beca use of eCall, and the optimisation of intervention resources /
reducing costs in the value chain. Finally, the implementation costs of eCall in the
emergency services chain have been estimated.

The in -depth country analyses  differed in approach but aim ed to produce similar results: an
in-depth analysis of each of the countries, addressing the safety impacts, complemented

with the estimates of the reduction in congestion and secondary accidents as a result of

eCall implementation as well as contact with stak eholders about the impact of eCall on the
emergency services chain. The emphasis in activities in each country depends on the quality

of the analyses already available in each of the countries. The safety impact assessment

made use of country -specific data , complemented by expert judgment in assessing the

possible impact of eCall. The reduction in congestion and in secondary accidents was
approached using a combination of models (in the Netherlands) and expert judgement (UK,
Finland, Hungary), combined with country -specific data. Contact with Stakeholders was a

common element in all countries, either by interview or in a workshop, in order to estimate

the gains achievable by reduction of the arrival time of emergency services to the accident

scene, as well a s the indirect benefits of availability of accident -related data to the police
and traffic management centres. Also, stakeholders were asked about the impact on costs

for the introduction of eCall, who is affected, and on what timescale. The stakeholders a Iso
provide d information on the costs to upgrade and handle eCall.
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5.2 UK Approach and Results

5.2.1 Objectives

The in -depth study in the UK evaluated the direct and indirect costs and benefits of eCall in
some detail, including the impacts on accident consequence s and the rescue chain, and
examined implementation issues.

5.2.2 eCall provision in the UK

The current implementation of eCall in the UK was instigated around 2000 and, at the

moment, has distinct national characteristics. It has similarities to the Pan -Europea n ecCall
and the Third Party Support (TPS) eCall that have subsequently been defined through
standardisation work.

5.2.2.1 Glossary

VASS - Value Added Service Supplier

MNO - GSM Mobile Network Operator

EDSP - Emergency Data Service Provider

PSAP1 - Public Servi ce Answering Point (999 Call Handling Agency)

EA - Emergency Authorities (PSAP2): Fire, Police, Ambulance and Coastguard services
GSM - Global Standard for Mobile phones

GPS - Global Positioning by Satellite

MSD - the eCall Minimum Set of Data

5.2.2.2 Summary Description

The UK eCall system is shown in figure 1 below.

4 )

Proprietary
SIM  pevices UK Servers PSAP 1

¥ =
£ EC
Y W

- J
Figure 1: UK eCall system

The proprietary in  -vehicle devices (sometimes called telematics units) typically comprise a
GSM mobile phone with a GPS device and a signal/ data processor. The system can be
linked to an airbag and other crash sensors for automatic triggering as well as having a
separate button for manual activation. When triggered the system provides a voice channel
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directly to the PSAP 1 and a separate dat a call via SMS carrying the Minimum Standard
Data (MSD).

52.2.3

Organisations involved in delivery

e Value Added Service Supplier (VASS): They are responsible for the specification of
the hardware and customer support (e.g. Trafficmaster, the AA, BMW, Volvo).

e Mobile Network Operator (MNO): They enable the GSM Voice call and transport the
data message from the on -board telematics unit to the Emergency Data Service
Provider (e.g. 02, Vodafone).

e Emergency Data Service Provider (EDSP): They receive the MSD message from the
MNO, process it and pass it on to the PSAP1 (e.g. Trafficmaster, AA, Mondial, ATX).
e PSAP1: They match together the voice and the data message; provide 999 call

handling and link to the (PSAP2) Emergency Authorities. The UK PSAP1 providers
are BT and Cable and Wireless Communications.

e Emergency Authorities (EA): These are the Police, Fire, Ambulance and Coastguard

services.

5.2.2.4 Government Policy

The UK government (Home Office) policy requirements include:

52.25

e The voice call should be connected directly to th

line with standard, voice

e PSAP1 and quickly reach the EA in
-only 999/112 calls

e The location data should be processed immediately and forwarded to the PSAP1
e The data available from SOS  -Alert calls should always include the Ordnance Survey
data should also include the

map reference. The
registration

number, the registered subscri

of whether the alert was generated manually or by a crash sensor (along with crash

sensor details, e.g. airba

g, rollover, front, back, etc).

Some operational Details

The MNO has knowledge of the cell from which the call was made (and sometimes an
approximate location within the cell). It uses the cell details and a translation table to
add a zone code that ind icates to the PSAP1 the correct Emergency Service area.

The voice call

i s delivered to the PSAP1606s

manner that ensures the call set -up message carries the cal

the digits 998IIABCD (inste

ad of 9991IABCD for normal GSM emergency voice calls),

where Il is the network identifier and ABCD is the zone code or cell identity.

In the event that a data message is received with no matching voice call the PSAP1 will

initiate a voice call to the Polic

e and forward all available details.

Service Level agreements are in place concerning call handling times amongst the

delivery organisations.
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5.2.2.6 Recent Developments

A memorandum of understanding has been in place since 2000 which describes the
responsibilitie s of the parties and overall operation of the system. Since the SBD study
report in 2006 there have been no significant developments of these arrangements. There

have been hardware and software upgrades and fine -tuning of the protocols, but essentially
the service is the same and, according to all parties involved, works well.

5.2.2.7 MNO and UK coverage

There are five principal MNO companies in the UK operating under Government licence,

comprising: O2, Vodafone, Orange, T -Mobile and 3 -UK. There are manyabddher
operators such as Virgin, Ikea and Tesco that provide badged services through one of the

principal five.

The five operators are differentiated by services offered, coverage of their network, number

of subscribers, investment in technology and cos t base. Significantly, the UK does not
require cross -network emergency calling. So, a subscriber to Vodafone needs to be in a
Vodafone coverage area to make a 999 call or an eCall even if there is service available

from other operators. There are commerc ial issues why this is the case, but it reduces the
overall completion rate of emergency calls from mobile telephones. Figure 2 below
illustrates the UK coverage of 2 "d generation phones. For an operator to be counted as
having coverage its network footp rint in a particular area it has to cover 75% of that area,
defined in terms of a postcode o6districtéo.
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Figure 2: Number of 2G operators with at least 75% area coverage

Source : Ofcom / GSM Association / Europa Technologies

5.2.3 Approa ch to UK Study

5.2.3.1 Overall approach

Using the standard template, information was collected from stakeholders, national
statistics, other studies and specific investigations tailored to the requirements of this study.
As well as contributing to the Europea n-level analysis the information was used
further detailed work comprising:

e a re-evaluation of the safety consequences of eCall based on case studies of fatal
accidents

¢ modelling the traffic impacts of improving the emergency response time

e analysis oft he implications of different roll -out options

e a critical examination of a previous UK
e a UK principal factors cost benefit analysis and sensitivity study

The approach in each of these areas is described below.

within

study
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5.2.3.2 Stakeholder engagement

The stakeholders contacted during the investigation are listed in Table 6.

Table 6: UK stakeholders involved

Organisation type Organisation Responsibility

Government DfT Transport policy

Emergency call

centres,
Government DCLG PSAP expert

group

Relationship
Government BERR mobile operators

Technical

Government BERR Felecomms
issues

Relationship with

Government BERR f’:lutomotive
industry
i 3
Road operator Highways NTCC
Agency
PSAP1 BT
) 999 calls
PSAP2 - Police ACPO eCalls
Ambulance 999  protocaols,
PSAP2 - Ambulance service PSAP expert
(England) group
London
Emergency medical helicopter Trauma care
response ambulance
service

Investigate the
On the spot |Scene of road

TRL road accident | accidents

investigation immediately
after they occur

Telecomms operator 02

% In addition, the results of discussions held with Regional Traffic Control Centres as part of
a study on the impact of eCall on the Highways Agency , were also made available to the
project.
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Organisation type

Organisation Responsibility

Technology strategy

InnovITS

Private service
provider

Trafficmaster

Motor industry SMMT
Private "manual Planning new
eCall" service AA

provider

eCall service

These discussions

contributed t

within the relevant sections presenting the results.

5.2.3.3

Case studies of fatal accidents

o all areas of the analysis and the outcomes are included

TRL maintains records of the police files which are generated in the case of fatal accidents.
ements from witnesses, emergency service personnel, medical reports
and post mortems. They are linked with the TRL copy of the road accident database for
Great Britain (Stats19) so that it is possible to extract samples of files for particular types of

These include stat

accident.

Files on a small sample of accidents were extracted and for those where there

was enough information to identify the timing of the emergency response in detail and a
description of the injuries, a detailed review was carried out on a case by case
doctor specialising in emergency response in a helicopter ambulance service. In each case,
an assessment was made of how much saving in response time would have been necessary
in order to save the life of the casualties involved.

The cases were

all accidents which did not involve heavy vehicles.

basis by a

The sample was

designed to contain cases where eCall was consi
Omedi umd and 6l owd probability of improving the
defined a s follows:
e SBD assumed a O6hi gho6 p o+singlé viehicle aceideatd in theidankpoa c t
non built -up roads
e SBD assumed o6medi umd pot e sirgle eehicleeaiadnts in daylighd ¢ t
on non built -up roads
¢ SBD assumed 61 owd impatte-nsingleehicle @aitlehts in the dark on
motorways.

Together these three types of accident comprise a quarter of all vehicle user fatalities in

Great Britain.

5234

To analyse the traffic impacts of eCall in the U.K. T
reductions in incident clearance times (and thus delays to passengers)
Agency
the Secretary of State for Transport)

UK&6s High

Modelling traffic impacts

ways

was car ried out.

approximate savings over the whole of the U.K.

Whilst this network represents only a small proportion of the national road estate

not include Scotland, Wales or Northern Ireland

, it has a far greater significan

specifica lly the benefits resulting from

I an analysis of the
( wsfrategit roach aetwery i@ £nglani en behalf of
This has then been used to

and does
ce in terms of
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the extent to which it is used. Over 33% of all traffic in England is carried on the Highways
Agency (HA) network and the proportion of HGV traffic carried is about 62% (by vehicle

miles). This along with the highly detailed information abo ut the HA network available
provides a good basis for making traffic impact calculations.

It is anticipated that one of the main benefits to the HA will be reduced delay on the
network due to quicker response to incidents and therefore earlier clearance. T he
methodology used to assess this is described below.

5.2.35 Methodology of Delay Benefit Calculations

The general approach was to analyse the impact of reducing delays in accidents on the
network using Highways Agency data from HATRIS (HA Traffic Information S ystem: a set of
databases containing detailed HA traffic information).

The INCA (Incident Cost Benefit Analysis) software tool is designed for analysing the impact

of schemes affecting the duration of incidents on motorways and inter -urban dual
carriageway s. It is owned by the UK Department for Transport (DfT) and its results and

output are given credence by the HA. It uses a series of spreadsheets which are populated

with standard values agreed with DfT and the HA and based on TRL research. It calculates

monetary savings arising from time saved when incident durations are reduced, using

standard values of time. These provided data which was fed into the cost benefit analysis.

The types of incident in the model relevant to this assessment are: single lane accidents
and multi -lane accidents. Input data includes definitions of sample sections of network with

different characteristics (in terms of Average Annual Daily Traffic [AADT] and numbers of

lanes, incident times etc.).

One can use INCA to effectively m odel single carriageway roads as one half of a dual
carriageway. This is achieved simply by setting up a dual carriageway with twice the AADT

of the single -carriageway road and then halving the benefits. This will underestimate delay

as the modelled traffi ¢ is all moving in the same direction, which results in a greater
capacity than the opposing streams of traffic which exist in reality. However, this may be a

more robust approach to calculating an indicative benefit on single -carriageway roads.

The HA net work can be categorised in terms of number of lanes as shown in

Table 7.
Table 7: Configuration of HA network
Length % of HA Network
Type of Road Lanes (km) (nearest 1%)

Dual Carriagewa  y | 74

2 4781 36

3 4639 35

>3 397 3
Single Carriageway 26

2 3475 26

3 16 0

>3 4 0
Total 13312 100
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5.2.3.6 Assumptions

It is assumed that when an e -Call is triggered, the response time, and therefore the total

incident duration *, is redu ced by an amount R. The potential delay savings due to this

reduction were assessed wusing the HAO8s standard | NCA
database. Since INCA handles single and multi -lane accidents separately, two values of R

were used: Rg and R, for single - and multi -lane accidents respectively.

An automated process was developed whereby INCA could be run on all links on the HA
network (not including single carriageways) and the benefits of reduced incident duration
assessed. A number of values of Rs and R, were used to produce a table of possible results
(shown in Section 1.3.4.5). This makes it possible to assess the impact of different
estimates of the savings in response time on savings in traffic delays.

5.2.3.7 Single carriageway roads

As INCA does not provide functionality for single carriageways, the benefits on these links
had to be estimated. Two methods were considered:

1. Scaling up the benefits by an amount derived from the total traffic flow
2. Treat single carriageways as being equivalent to one carr iageway of a dual
carriageway.
It is likely that both methods, particularly the latter will result in a slight underestimation of
delay and therefore an underestimation of benefits. The latter was adopted as it offered a
more robust and reliable approach.

5.2.3.8 Uptake of e -Call

A base model for the composition of the eCall equipped fleet was set up as follows:

& &1t —&
Where:
is the number of equipped cars t years after the base year
is the number of unequipped cars t years after the base year
is the number of equipped cars scrapped in year t
is the number of unequipped cars scrapped in year t
The total number of cars in the system in year tis:

4 This assumes that initial response is on the critical path for incident clearance. It is not known
whether this is the case.
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