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Abstract 
 
This report assesses the inclusion of eCall – emergency call system in vehicle 
inspection schemes. eCall is mandatory since 2018 for M1 and N1 vehicles registered 
in the European Union. eCall generates an automatic emergency call in case of crash 
and can be also triggered manually. 

Benefits consist in faster rescue time in case of crashes: reduction of injured severity 
and traffic congestion. The reduction of false emergency calls and detection of 
tampering are not included because of lack of data. 

The costs contemplate the implementation of eCall within the frame of periodical 
vehicle inspection. 

Stakeholders’ inputs are considered via a questionnaire and a workshop. 

The scenarios considered in the analysis are: 

 Scenario    0: without case. Base case. 

 Scenario    I: testing via the warning indicator lamp. Benefit/cost ratio: 2.96. 

 Scenario II: testing via the electronic interface. Level 2 (without 
function/performance). Benefit/cost ratio: 4.58. 

 Scenario III: testing via the electronic interface. Level 3 (with 
function/performance). Benefit/cost ratio: 4.82. 

 Scenario     IV: testing via eCall. Benefit/cost ratio: 0.99. 
The policy recommendation considers Scenario III. It only implies the modification of 
the Directive 2014/45/EU. Changes in the implementing act on the technical 
information for roadworthiness shall be assessed when published. 
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Executive Summary 
 
This report has been made for the Directorate General for Mobility and Transport of 
the European Commission. 

The eCall is the emergency call system mandatory for new passenger cars and light 
commercial vehicles in the European Union since 2018, with the aim of reducing the 
rescue time in case of crash. eCall automatically sends emergency services data on 
the position and direction of the vehicle in case of an accident.  

Vehicles degrade over the time and may be subject to tampering, therefore it is 
advisable to analyse the suitability of incorporating the assessment of the proper 
functioning of eCall systems all along the life of the vehicle. 

The aim of this study is to assess whether it is cost-effective to include eCall within the 
frame of the periodical inspection scheme of the European Union and, in the case of a 
positive answer, to recommend which is the most efficient procedure. 

The opinion of stakeholders has been considered by means of a survey sent to 537 
recipients and a workshop organized in Brussels on June 8th, 2018. The views of 
Member States and Observers were requested in the Roadworthiness Committee of 
the Directorate General for Mobility and Transport on September 20th, 2018. 

This study analyses the legal framework, the technical definition of eCall, the 
possibilities of breakdowns and the options of inspections. The cost and benefit 
analysis used the results of the above and was used for the final policy 
recommendation. 

Because of the lack of data, the cost and benefit analysis includes neither the benefit 
of the reduction of false alarms - wrong calls to the emergency services - nor the costs 
of tampering. Benefit – cost ratio must be higher if those concepts would be included. 

These are the scenarios considered in the analysis, including the result of each cost 
and benefit analysis: 

 Scenario 0: without case. This is the base case. 

 Scenario I: testing via the warning indicator lamp. Benefit – cost ratio: 2.96. 

 Scenario II: testing via the electronic vehicle interface. Level 2 (does not include 
function/performance). Benefit – cost ratio: 4.58. 

 Scenario III: testing via the electronic vehicle interface. Level 3 (includes 
function/performance). Benefit – cost ratio: 4.82. 

 Scenario IV: testing via eCall. Benefit – cost ratio: 0.99. 
The policy recommendation has been made considering the Scenario III, testing via 
the electronic vehicle interface and it only implies the modification of the Annex 1 of 
Directive 2014/45/EU for its application. A possible modification of the implementing 
act on the technical information necessary for roadworthiness testing shall be 
assessed when published. 

The consortium formed by CITA, FSD and VIAS, together with the IERC as 
subcontractor, are the authors of this report. 
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Résumé de l’étude 
 
Ce rapport a été rédigé pour la Direction générale de la mobilité et des transports de 
la Commission européenne. 

eCall est le système d'appel d'urgence obligatoire pour nouveaux modèles de voitures 
particulières et de véhicules utilitaires légers immatriculés dans l'Union européenne 
depuis 2018. Le but de ce système est de réduire le temps d’intervention des services 
de secours en cas d'accident. eCall envoie automatiquement aux services de secours 
des données concernant la position et la direction du véhicule en cas d'accident. 

Les véhicules vieillissent et peuvent faire l'objet d'altérations ; il est donc recommandé 
d'analyser l'opportunité d'intégrer l'évaluation du bon fonctionnement des systèmes 
eCall tout au long de la vie du véhicule. 

L'objectif de cette étude est d'évaluer s'il est rentable d'inclure eCall dans le cadre du 
système de contrôle technique de l'Union européenne et, en cas de réponse positive, 
de recommander la procédure la plus efficace. 

L'avis des parties prenantes a été pris en compte au moyen d'un sondage envoyé à 
537 destinataires et d'un atelier organisé à Bruxelles le 8 juin 2018. Le point de vue 
des États membres et des observateurs a été demandé au comité de contrôle 
technique de la direction générale de la mobilité et des transports le 20 septembre 
2018. 

Cette étude analyse le cadre juridique, la définition technique du système eCall, les 
possibilités de pannes et les options d'inspection. L'analyse coûts-bénéfices s'est 
appuyée sur ces résultats et a été utilisée pour les recommandations finales. 

En raison du manque de données, l'analyse coûts-bénéfices ne tient compte ni des 
avantages de la réduction du nombre d'appels erronés aux services d'urgence, ni des 
coûts liés aux altérations des données transmises. Le rapport avantages-bénéfices est 
plus élevé si ces concepts sont inclus. 

Il s'agit des scénarios considérés dans l'analyse, y compris le résultat de chaque 
analyse coûts-bénéfices : 

 Scénario 0 : aucun test inclus. C'est le cas de base. 

 Scénario 1 : test via le témoin lumineux d'avertissement. Rapport coûts-bénéfices: 
2,96. 

 Scénario 2 : test via l'interface électronique du véhicule. Niveau 2 (n'inclut pas la 
fonction/performance). Rapport coûts-bénéfices: 4,58. 

 Scénario 3 : test via l'interface électronique du véhicule. Niveau 3 (comprend la 
fonction/performance). Rapport coûts-bénéfices: 4,82. 

 Scénario 4 : test via eCall. Rapport avantages-bénéfices: 0,99. 
La recommandation finale a été formulée en tenant compte du scénario 3, essais via 
l'interface électronique du véhicule, et elle implique uniquement la modification de 
l'annexe 1 de la Directive 2014/45/UE pour son application. Une éventuelle 
modification de l'acte d'exécution concernant les informations techniques nécessaires 
au contrôle technique doit être évaluée lors de sa publication. 

Le consortium formé par CITA, FSD et VIAS, ainsi que le EIRC en tant que sous-
traitant, sont les auteurs de ce rapport. 
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The project consortium and subcontractor 
 
CITA, The International Motor Vehicle Inspection Committee, is the non-profit 
worldwide association of public and private organizations dealing with road vehicles’ 
continuous compliance. It has more than 130 members come from 55 countries from 
Africa, America, Asia, Europe and Oceania. There is detailed information available in 
the website: www.citainsp.org 

FSD Fahrzeugsystemdaten GmbH – Central Agency for PTI was founded in 2004 by 
the German vehicle inspection organizations as a non-profit entity. It plays the role of 
“Zentrale Stelle” (EN: Central Agency for PTI) according to the German Road Traffic 
Legislation. It is mandatory for all German PTI inspectors to use the PTI specifications 
and test methods coming from FSD. 

The Belgian Road Safety Institute (www.ibsr.be), whose business name is VIAS 
Institute, is an official non-profit organisation, close to the Federal Public Service 
“Mobility and Transport”. It is considered a Medium Enterprise with an average of 125 
employees and an annual balance sheet of around 14 million EUR. The Institute's 
general aim is to improve road safety by means of information and education and of 
study and research. Our mission is to advice and support, to represent, co-ordinate 
and carry out the authority assignments in road safety matters. 

The Institute for Economic Research and Consulting, IERC GmbH was founded in 2003 
as a private research institute of Prof. Dr Wolfgang H. Schulz. Since then, the focus of 
research activities has been set on the fields of transport economics, traffic planning 
and consulting with special attention on electric mobility and intelligent transport 
systems. 

http://www.citainsp.org/
http://www.ibsr.be/
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Disclaimer 

The information and views set out in this study are those of the author(s) and do not 
necessarily reflect the official opinion of the Commission. The Commission does not 
guarantee the accuracy of the data included in this study. Neither the Commission nor 
any person acting on the Commission’s behalf may be held responsible for the use 
which may be made of the information contained therein. 
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1 Scope and Background 
This document is the final report corresponding to the project “Study on the inclusion 
of eCall in the periodic roadworthiness testing of motor vehicles” with the identification 
N° MOVE/C2/2017-282 – SI2.772101, contracted by the European Commission, 
Directorate General for Mobility and Transport to the consortium formed by CITA, FSD 
and VIAS, with the involvement of IERC. 
 
According to Article 17 of Directive 2014/45/EU, the Commission shall be empowered 
to adopt delegated acts to adapt the list of controlled items, methods, following a 
positive assessment of the costs and benefits involved in the event of a modification of 
mandatory requirements relevant for type-approval in EU safety or environmental 
legislation. 

 
The purpose of this study is twofold: 
 Determine if eCall should be part of the periodic roadworthiness testing; 

 If the answer to the above question is “Yes”, define what needs to be tested and 
how the tests should be done.  

 
This report is structured according to the requested tasks: 
 Task 1: Data collection 

 Task 2: Definition of scenarios 

 Task 3: Cost and benefit analysis 

 Task 4: Formulation of policy recommendations 
 

2 Introduction to eCall 
eCall is an automatic emergency call system for motor vehicles, intended to enable 
rescue measures to be initiated more quickly and in the most appropriate manner 
following an accident. The emergency call is transmitted by means of standardised 
transmission protocols. In normal vehicle use, the eCall system is in “stand-by mode”, 
that means there is no network registration or data transmission. However, the need 
for the triggering of an eCall is continually monitored and scans for available networks 
are performed. The activation of the eCall system from “stand-by mode” in order to 
transmit an eCall can take place in two ways – automatically or manually. 

The triggering of an eCall is automatically activated if an accident is registered by 
sensors of other safety systems, e.g. the crash sensors of an airbag system. So, the 
eCall functionality is depending on the functionality of the crash detection system in a 
similar way as the passive safety systems (airbags, pyrotechnic seatbelts, etc.). 
Furthermore manual triggering is also possible and is realized via a push button, e.g. 
for first responders in the case of an accident. 

Only following the activation of the eCall system using one of these methods does the 
system register on the public land mobile network (PLMN) with best signal strength 
found during the most recent background scan. After registration, the minimum set of 
data, the (MSD) is transmitted and a voice connection is established between the 
vehicle and the responsible public service answering point (PSAP). Besides other data 
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the MSD contains a certain set of basic data, including the following information (EN 
15722)1: 

Minimum set of data (MSD) - Static data: 

 Vehicle identification number (VIN) 

 Vehicle propulsion storage type (e.g. hydrogen storage present) 

 Vehicle type (e.g. M1 or N1) 
 

MSD - Dynamic data: 

 Time stamp (i.e. trigger time) 

 Vehicle location 

 Vehicle direction 
Further information is requested from the occupants via the additional voice 
connection in order to optimise rescue measures. If it is not possible to establish a 
voice connection, the PSAP will initiate the standard rescue measures in most cases. 

For the eCall rescue system to work effectively all components of the eCall in-vehicle 
system need to function properly. 

3 Data collection and context of the study 
This chapter contains a summary of the data retrieved and analysed to undertake the 
definition and assessment of the scenarios related to the inclusion of eCall within the 
frame of vehicle inspection. 

Annexes 2, 3, 4 and 5 contain additional data used for the development of this study. 

3.1 Input from the stakeholders 

The view of different stakeholders has been considered in the preparation of this 
report. 

Annex 1 shows the survey sent to 537 recipients and the received answers, aiming to 
retrieve their opinions on relevant aspects about eCall, the suitability to introduce the 
control of eCall during PTI and, if so, which would be the most appropriate way. 

Furthermore, on June 8th, 2018 a workshop took place in the facilities of the 
Directorate General Mobility and Transport of the European Commission to discuss the 
different options and approaches. The event was attended by more than 30 
participants representing Member States, DG MOVE vehicle manufacturers, vehicle 
inspection operators, research centres, standardization bodies, road enforcement 
organizations, garage and inspection equipment manufacturers, automobile clubs, 
independent aftermarket distributors, communications associations, emergency 
management associations and vehicle leasing associations. 

On September 20th, 2018 during the Roadworthiness Committee hosted by the 
Directorate General for Mobility and Transport, CITA made an additional request to the 
Member States and observers to supply any further relevant information. 

 

                                           
1 DIN EN 15722:2015-08, Intelligent transport systems – Esafety - ECall minimum set of data  
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3.2 State of the technical discussion on test scenarios 

The EC eSafety European eCall Implementation Platform (EeIP) Task Force Periodic 
Technical Inspection published a “Study on the Periodic Technical Inspection 
requirements for eCall equipped vehicles”2 in the year 2012. In this study different 
technical test scenarios were discussed. All test scenarios base on a “test call” and 
following were identified (see Annex 3): 

 Use of TS12 emergency call set-up message to identify and route test eCall – 
Option A 

 TS12 emergency call and additionally using the test indicator in the MSD – Option B 

 Reservation of fixed numbers for test calls – Option C 

 Capturing all calls coming from the vehicle and routing to a dedicated device for 
testing (e.g. by a Femtocell) – Option D 

 Use of normal emergency call 112 to PSAP – Option E 
However, the scenarios were not explained in detail and no cost-benefit analysis was 
performed. After publication of the report, the Task Force ceased its work and was 
reactivated in 2014. The Global System for Mobile Communications Association 
(GSMA) published a “position and proposal on Periodic Technical Inspection”3 in 
November 2014. The GSMA raised general concerns to all proposed options: 

“None of the options are optimal, they all arise the following problems: 

 a clear statement of the purpose and scope of the PTI, what is the critical part 

 Missing commercial and operational impact analysis of the proposed options 

 The impact on the network load can be very high and compromise the normal 
traffic, such analysis is not present in the report 

 Most of the options involved a high implementation and operational cost, not clear 
who will take the cost 

 The proposed options are not testing the actual eCall service, but they are all 
testing the test eCall” 

 

In 7th EeIP TF PTI Meeting in Brussels on November, 12th 2014 the group identified 
(GSMA 2014) two preferred scenarios: 

 “…one using diagnostic interface of vehicle only and the other establishing 
connection to a test PSAP via long number stored on the USIM for this purpose.” 

 
The European Commission published the report “eCall Phase 2 - Technical 
requirements and test procedures for the type-approval of eCall in-vehicle systems”4 
in June 2015. The report gives a proposal for relevant provisions for periodic technical 
inspections in its chapter 7.4.5 (see Annex 4). 

“Whereas PTI purpose is beyond the scope of this study, the self-test requirements 
could facilitate future PTI testing because performing a test call during PTI tests might 

                                           
2 EC eSafety European eCall Implementation Platform TF PTI 2012, Technical Report V1.0.0 - Study on the 
Periodic Technical Inspection requirements for eCall equipped vehicles 
3 GSMA 2014, GSMA position on Periodic Technical Inspection 
4 TRL 2015, eCall Phase 2 - Technical requirements and test procedures for the type - approval of eCall in-
vehicle systems 
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not be feasible. Efficient PTI testing can be supported by ensuring that a universal 
scan tool can access relevant diagnostic information via the standard OBD connector 
and that the necessary information to do so is made available by the manufacturer. 
The following prescriptions could be included in the type-approval acts for this 
purpose: 

1. Provisions for the periodic technical inspection  

1.1. It shall be possible to verify the integrity of the eCall in-vehicle system via 
the serial interface of the standard on-board diagnostic connector (OBD). 
According to this it shall at least be possible to test the accuracy of the 
Minimum Set of Data, the availability of Public Land Mobile Network(s) and the 
functionality of the voice communication by audible means (e. g. short echo 
test). 

1.2. All necessary information for the proper conduct of the test shall be made 
freely available.” 

Due to the missing legal basis the European Commission could not adopt the proposal 
within the Regulation 2017/79 as it has to be addressed within the roadworthiness 
framework. Nevertheless, the European Parliament and the Council advises to carry 
out periodic roadworthiness tests in accordance with Directive 2014/45/EU [see 
Regulation (EU) 2015/758 recital (18)]. 

3.3 Legal review 

The improvement of the road safety is a continuous challenge for the European Union. 
The deployment of an eCall system is part of this challenge. Before analysing the 
specific legal framework for eCall, it’s necessary to replace it in an overall context 
related to periodic roadworthiness tests.  

3.3.1 Directive 2014/45/EU: an overall context 

Directive 2014/45/EU establishes minimum requirements for a regime of periodic 
roadworthiness tests of vehicles used on public roads5. Roadworthiness testing is 
designed to ensure that vehicles are kept in a safe and environmentally acceptable 
condition during their use6. 
 
Recital (21) of the Directive adds that “testing during the life cycle of a vehicle should 
be relatively simple, quick and inexpensive, while at the same time effective in 
achieving the objectives of this Directive”. Article 6 of the Directive specifies that the 
“tests shall be carried out using techniques and equipment currently available without 
the use of tools to dismantle or remove any part of the vehicle”. 
 
In the context of a study about the cost benefit analysis for the possible inclusion of 
eCall into the periodic technical inspection it’s important to note that Annex III of the 
Directive sets out the “minimum requirements concerning roadworthiness facilities and 
test equipment”. For example, paragraph (14) of point I “Facilities and equipment” 
requires “a device to connect to the electronic vehicle interface, such as an OBD7 scan 
tool”. Therefore, the scan tool will be available in the PTI network of the European 
Union regardless of how it is decided to ensure the operation of eCall during the 
lifetime of vehicles. 
 
                                           
5 Art. 1, Directive 2014/45/EU. 
6 Recital (3), idem 
7 OBD means On-Board Diagnostics. It’s an automotive term referring to a vehicle's self-diagnostic and 
reporting capability https://en.wikipedia.org/wiki/On-board_diagnostics   

https://en.wikipedia.org/wiki/On-board_diagnostics
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3.3.2 Regulation 2015/758 (the "eCall Regulation"): a specific legal 
framework 

Since 2003, a voluntary deployment approach has been developed for the 
implementation of the eCall system, but has not achieved sufficient progress8. In 
2009, the Commission proposed new measures to deploy this system9. One of the 
suggested measures was to make the fitting of 112-based eCall in-vehicle systems in 
all new types of vehicles mandatory 10. In 2014, Decision 585/2014 aimed namely to 
ensure the coordinated and coherent deployment of the interoperable EU-wide eCall 
service and to guarantee the full functionality, compatibility, interoperability, 
continuity and conformity of the service throughout Europe11.  
 
Regulation 2015/758 takes place in this context and the objective is the achievement 
of the internal market through the introduction of common technical requirements for 
new type-approved vehicles equipped with the 112-based eCall in-vehicle system12. To 
do it, the Regulation establishes the general requirements for the EC type-approval of 
vehicles in respect of the 112-based eCall in-vehicle systems, and of 112-based eCall 
in-vehicle systems, components and separate technical units13 and it formulates the 
requirements that the eCall in-vehicle system is expected to comply with14. 
 
It should be noted that Regulation 2015/758 applies to vehicles of categories M1 and 
N1 as defined in points 1.1.1 and 1.2.1 of Part A of Annex II to Directive 2007/46/EC 
and to 112-based eCall in-vehicle systems, components and separate technical units 
designed and constructed for such vehicles. 
 
The Regulation sets out general15 and specific16 obligations for the manufacturers. For 
example, Article 5.6 explains that manufacturers shall demonstrate in the event of a 
critical system failure which would result in an inability to execute a 112-based eCall, 
a warning will be given to the occupants of the vehicle. So, the article 5 enounces a 
set of obligations that the manufacturers have to demonstrate or have to ensure. 
 
The data protection legal framework is also an important part of Regulation 2015/758 
scope. Indeed, it’s necessary to guarantee that vehicles equipped with 112-based 
eCall in-vehicle systems, in their normal operational status related to 112 eCall, are 
not traceable and are not subject to any constant tracking and that the minimum set 
of data sent by the 112-based eCall in-vehicle system includes the minimum 
information required for the appropriate handling of emergency calls.15 17 18  
 
As an emergency system, the highest level of reliability has to be ensured, including 
the accuracy of the minimum set of data and of the voice transmission, and quality. 
Recital (18) expresses the need for the periodic roadworthiness testing of eCall in-
vehicle system: the 112-based eCall in-vehicle system, as an emergency system, 
requires the highest possible level of reliability. The accuracy of the minimum set of 
data and of the voice transmission, and quality, should be ensured, and a uniform 

                                           
8 Recital (3), Regulation 2015/758. 
9 See the Commission Communication of 21 August 2009 entitled ‘eCall: Time for Deployment’. 
10 Recital 4, Regulation (UE) 2015/758. 
11 Recital 14, Decision 585/2014. 
12 Recital 31, Regulation (UE) 2015/758. 
13 Art. 1, idem. 
14 Recital 18, idem. 
15 Art. 4, idem. 
16 Art. 5, idem. 
17 Recital 21, idem.  
18https://ec.europa.eu/justice/article-29/documentation/opinion-recommendation/files/2006/wp125_en.pdf 

https://ec.europa.eu/justice/article-29/documentation/opinion-recommendation/files/2006/wp125_en.pdf
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testing regime should be developed to ensure the longevity and durability of the 112-
based eCall in-vehicle system. Periodic roadworthiness tests should therefore be 
carried out regularly in accordance with Directive 2014/45/EU of the European 
Parliament and of the Council. 
 
In addition to this Regulation, two others Regulations have been adopted. Regulation 
2017/78 which is a Commission implementing act and Regulation 2017/79 that is a 
Commission delegated act19.  Regulation 2017/79 establishes detailed technical 
requirements and test procedures for the EC type-approval of the vehicles. Regulation 
2017/78 focuses on one hand on administrative provisions for the approval of new 
types of vehicles with respect to the 112-based eCall in-vehicle systems, as well as of 
112-based eCall in-vehicle Separate Technical Units (‘STUs’) and 112-based eCall in-
vehicle system components designed and constructed for such vehicles and on the 
other hand on the data protection legal framework20.  
 

3.3.3 Conclusion 

Recital (18) of Regulation 2015/758 clearly acknowledges that a PTI is necessary for 
the eCall system as an emergency system and this periodic roadworthiness tests 
should be carried out regularly in accordance with Directive 2014/45/EU. Efficient PTI 
testing can be supported by ensuring for instance that a universal scan tool can access 
relevant diagnostic information via the standard OBD connector and that the 
necessary information to do so is made available by the manufacturer21. Certain PTI 
requirements were already defined in other type-approval related UNECE regulations 
on electronic safety systems, such as R13-H22 or R79-H23. 

3.4 Key findings for the cost-benefits analysis (CBA) 

In order to determine whether it is desirable to integrate eCall inspection into PTI, a 
CBA is required in line with Article 17 of Directive 2014/45/EU. During this process, a 
monetary value is assigned to each type of benefit that results from the measure. The 
sum of these monetary values is compared to the costs of the measure. If the benefits 
are higher than the costs, a measure is cost-effective. 
 
The sections below present the key elements that need to be taken into account in a 
CBA.  
 
The CBA is a method based on welfare-economics, to ensure efficient use of resources. 
Both the potential benefits and the potential costs of a measure/technology are 
estimated across a set of impacts and converted into monetary terms by multiplying 
impact units by prices per unit. The favourability of PTI-measures for eCall from a 
society’s point of view can be illustrated by confronting the socio-economic benefits 
with the system costs (investment, operating and maintenance costs).  

                                           
19 To understand the difference between a Commission delegated and implementing acts, see 
https://ec.europa.eu/info/law/law-making-process/adopting-eu-law/implementing-and-delegated-acts_en 
20 Art. 1, Regulation 2017/78. 
21 eCall Phase 2 Technical requirements and test procedures for the type approval of eCall in vehicle system 
(2015), http://publications.europa.eu/resource/cellar/6ade51b5-82be-11e5-b8b7-
01aa75ed71a1.0001.02/DOC_1, p. 91 
22 Regulation No 13-H of the Economic Commission for Europe of the United Nations (UN/ECE) — Uniform 
provisions concerning the approval of passenger cars with regard to braking. See paragraph 5.1.4. “Provisions 
for the periodic technical inspection of braking systems” and ANNEX 8 “Special requirements to be applied to 
the safety aspects of complex electronic vehicle control systems. 
23 Regulation No 79 of the Economic Commission for Europe of the United Nations (UN/ECE) — Uniform 
provisions concerning the approval of vehicles with regard to steering equipment 

https://ec.europa.eu/info/law/law-making-process/adopting-eu-law/implementing-and-delegated-acts_en
http://publications.europa.eu/resource/cellar/6ade51b5-82be-11e5-b8b7-01aa75ed71a1.0001.02/DOC_1
http://publications.europa.eu/resource/cellar/6ade51b5-82be-11e5-b8b7-01aa75ed71a1.0001.02/DOC_1
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Introducing PTI for eCall offers two possible benefits: 
• Economic benefit through the improvement of road safety. 
• Economic benefit through the improvement of traffic efficiency. 
 
Economic benefit through the improvement of road safety covers the reduction in the 
number of fatalities and the reduction in the number of severe and slight injuries. The 
economic benefit through the improvement of traffic efficiency includes the possible 
reduction of congestion by road accidents with fatalities and/or by road accidents with 
severe and slight injuries. Other possible benefits could be the avoidance of false calls, 
but those benefits cannot be calculated on a trustworthy basis because on the physical 
side, not enough empirical data is available. Furthermore, due to the heterogeneity of 
the national rescue systems in Europe, the resource losses by false calls cannot be 
calculated due to missing cost-unit rates. This means that the CBA covers the 
essential possible savings by PTI for eCall, but not the whole picture of reachable 
benefits. 
 
Uncertainties for the benefit estimations exist also in the way that the possible failure 
rates and detection rates are not based on actual values because actual values can 
only be gained after the introduction of PTI for eCall. FSD made best guesses for these 
variables, based on their empirical experiences in this area. However, it might be 
useful to start the evaluation of the costs and benefits after the potential introduction 
of PTI for eCall to monitor the inspection process. On the cost side, various know 
factors, contributing to the cost of PTI and their respective cost-unit rates are used.  
 
Benefit-cost ratios (BCR) of more than one indicate positive benefits for the public. In 
case of various PTI-measures, the BCR of each also allows a ranking based on 
economic efficiency. The literature (compare e.g. Prest & Turvey 196524, Schulz 
199425) offers the following graduations for the impact of the BCR: 
 
BCR = 1:   “weak“ 
BCR between 1 and 3: “acceptable“ 
BCR > 3:   “excellent“ 
Whereas a BCR below one is not acceptable.   
 

4 Definition of scenarios 
This work package considers as the “reference case” the scenario of not implementing 
any kind of activity to ensure the performances of the eCall systems during the 
vehicles' life. 

For the scenarios definition, along with the current legal frame, technical constrains 
and market data, the result of the survey described in the section 3 and the input of 
the dedicated Workshop organized on June 8th, 2018 were taken in consideration. 

The last public call for inputs was made by CITA during the Roadworthiness Committee 
on September 20th 2018. 

                                           
24 Prest, A. R., and R. Turvey (1965). “Cost-Benefit Analysis: A Survey.” The Economic Journal, vol. 75, no. 
300, 1965, pp. 683–735. JSTOR, JSTOR, www.jstor.org/stable/2229670. 
25 Schulz, W. H. (1994). Rationalisierungspotentiale in der Verkehrs- und Telematikinfrastruktur - Methoden 
und empirische Ergebnisse von Nutzen-Kosten-Analysen. Köln. 
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4.1 Description of scenarios 

The aim of the work package is to define different test scenarios, including their 
technical descriptions. Thus, the test scenarios known from the literature from WP 2 
(data collection) will be incorporated and new test scenarios will be developed.  

The definition of test scenarios is based on the functionality of the pan-European in-
vehicle emergency call service (eCall), which is described in Regulation 2015/758. 
With the knowledge of the technical requirements of the eCall components and their 
functionality, it is possible to derive typical system faults, which can occur during the 
vehicle's life cycle.  

The probability of a component failure is estimated. In addition, the reliability of the 
vehicle’s self-diagnosis should be evaluated when detecting a system failure or system 
degradation. 

4.2  eCall - components and their defect rate 

In order to gain a better understanding of the aspects involved in the cost-benefit 
analysis, the components of eCall and the defect rate are explained below. 

eCall - overview components 
The following figure illustrates the eCall components, which are necessary to establish 
the voice communication and to send the MSD in case of an automatically or manually 
triggered eCall. 

Figure 1: eCall components 

1. GNSS receiver 

The receiver for global navigation satellite systems (GNSS) enables the identification 
of the current geographical location of the vehicle and its direction of travel. In 
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addition, the GNSS receiver also determines the current date and time. The most 
common example of a GNSS is the Global Positioning System (GPS). Additionally, the 
Galileo satellite navigation should be mentioned. This is the GNSS that is currently 
being deployed by the European Union. 

2. GNSS antenna 

The GNSS antenna is connected to the GNSS receiver and is responsible for receiving 
the signal related to the current geographic location. 

3. NAD (including SIM) 

The NAD enables the eCall system to dial into an available PLMN. The NAD transmits 
the MSD to the PSAP and also establishes the voice connection with the centre. In 
terms of design and function, the NAD acts like a mobile modem. A transmitter and a 
receiver unit, a SIM enable the wireless data transfer. 

4. Mobile network antenna 

The mobile network antenna is connected to the NAD and is responsible for receiving 
and transmitting the MSD and the voice connection signals. 

5. ECU 

The eCall ECU processes, prepares and initiates the transmission of the data for the 
realisation of the function of the eCall system. On the one hand, the dynamic data of 
the MSD is continuously determined in order that it can be made available in the event 
that an eCall is triggered (e.g. current vehicle location and direction). On the other 
hand, the static data of the MSD is permanently saved (e.g. VIN). 

6. Microphone 

In order to be able to establish the voice communication with the PSAP a microphone 
is part of the eCall system. The microphone is often near the driver’s head, mounted 
on the vehicle’s roof or A-pillar. 

7. Loudspeaker/emergency speaker 

In order to get a feedback from the PSAP at least one loudspeaker/emergency speaker 
is installed in the vehicle. Because of the crash requirements the 
loudspeaker/emergency speaker is normally separated from the rest of the audio 
system and located in the footwalls or beneath the driver’s seat. 

8. Manual push button 

There is a manual option for the triggering of an eCall. The push button is installed 
centrally and clearly visible so that the push button is easily accessible to the vehicle 
occupants.  

9. Battery & electrical power supply 

The battery supplies all eCall components with electric power. For an eCall it is 
necessary that the state of charge does not reach a critical level. It must be possible 
after a crash to send the MSD and to make call with the PSAP. A call back from the 
PSAP shall be also possible even one hour after a crash. 

 

10. Warning & indicator device 

There is a warning or indicator device for displaying faults and defects. This can be 
designed as a tell-tale (not standardized) within the dashboard, in the form of an 
event-based notification (Check-Control notification) in the dashboard or on a screen 
on the vehicle’s central console. However, no malfunction tell-tale is required which 
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would be activated as a check of lamp function when the ignition locking system is 
turned to the "On" position (engine not running), or to the position between "On" and 
"Start". 

11. Crash detection system 

Following a crash detected by sensors, the crash detection system triggers an 
automatic emergency call. Usually the airbag system, including its crash sensors, is 
used to judge a critical crash. However, it is also possible that e.g. rollover detection 
system can be used to trigger the emergency call. 

These crash detection systems are independent systems (with an electronic control 
unit, sensors and actuators) checked separately during the periodic technical 
inspection,  therefore they won’t be considered in the eCall test scenarios. In any case 
it should be mentioned that the flawless functioning of the crash detection systems 
gained further importance due to their role played in triggering an automatic 
emergency call. 
 

eCall - defect rate components 
As described in the previous section, an eCall system consists of several components. 
Each of these components fulfils a partial function, which cannot be fulfilled by another 
component. Each of these components is subject to stress, ageing and wear during the 
life cycle of the vehicle, which can lead from defects up to the complete failure of the 
eCall system. Other defects may result from faulty repair, improper maintenance or 
manipulation of a component. 

There are no known statistics regarding the relevant defects. For this reason, defect 
rates were determined within the scope of an expert rating conducted by 
representatives of the components industry and FSD. In order to quantify the 
probability of a defect, a seven-step, equal-interval scale was selected. 

 

A defect rate always refers to the probability of a defect in the PTI. Here a highest 
possible defect rate of 1.5% was assumed: 

 No defect likely:    Defect rate = 0.00% 

 Very low defect probability:  Defect rate = 0.25% 

 Low defect probability:   Defect rate = 0.50% 

 Fairly low defect probability:  Defect rate = 0.75% 

 Fairly high defect probability:  Defect rate = 1.00% 

 High defect probability:   Defect rate = 1.25% 

 Very high defect probability:  Defect rate = 1.50% 



Study on the inclusion of eCall in the periodic roadworthiness testing 
of motor vehicles: Final report 

 

 
January 2019   27 

The table below provides an overview of the possible defects in components of the 

eCall system i = 1, …, 10 and their average defect rates : 

eCall 
components 

  

 Possible defects Defect 
rate  

GNSS receiver 1 Hardware defect in the GNSS receiver unit 0.25% 
GNSS antenna 2 Damage/broken antenna (vandalism, improper 

maintenance) 
Manipulation by shielding the antenna (“jammer”)  

0.50% 

Network access 
device (NAD)  

3 Insufficient transmitter and/or receiver 
performance  
Internal hardware error 
SIM card defective/invalid/blocked 

0.50% 

NAD antenna 4 Damage/defect in the antenna (vandalism, 
improper maintenance) 
Manipulation by shielding the antenna (“jammer”) 

0.50% 

Electronic 
control unit 

5 Manipulation / deactivation by coding (scan-tool) 
Internal hardware error 
Fault in the vehicle’s internal communication 
Replacement with not permitted device 

1.50% 

Microphone 6 Damage to the microphone  
Ageing due to heat or humidity 
Interference with regard to directionality 
(covering, incorrect alignment) 
Improper shielding of the wires (EMC) 

1.25% 

Loudspeaker/ 
Emergency 
speaker 

7 Damage/defect to/in the loudspeaker 
Degradation (ageing of the suspension and 
membrane) 
Interference with regard to transmission 
(covering, alignment of the speaker) 
Unauthorised repair/replacement (incl. radio) 
Improper shielding of the wires (EMC) 

1.00% 

Manual push 
button 

8 Push button mechanically defective or stuck 0.25% 

Battery & 
electrical power 
supply 

9 Line disconnection 
Short circuit to positive, to earth 
State of battery charge low 
Battery capacity low 

0.25% 

Warning and 
indicator device 

10 Faulty bulb/LCD display 
Malfunction of the control device 

0.25% 

Table 1: Possible defects in the components of the eCall system and their average defect rates 

The defects in the components are technically independent of one another, i.e. a 
defect in one of the components does not result in damage to the other components.  

The eCall system adopts the principle of series connection with regard to its 
components, i.e. the overall system loses its function and efficacy if one of its 
components is defective. This does not apply to the “warning and indicator unit” 
component. If all other components are functioning flawlessly, a defective warning and 
indicator unit has no impact on the safety and benefit level of the eCall system, and 
therefore does not lead to a system-wide defect. 
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4.3 eCall - test scenarios 

The purpose of the PTI of motor vehicles is to maintain the function and performance 
of the systems and components within the vehicle that are important for safety and 
the environment throughout its entire period of use. 

Electronic systems and components are playing an increasingly significant role in 
modern motor vehicles. Their installation opens up new horizons, with regard to safety 
technology for example. This is also true for the eCall system which can be described 
as the first safety function that actively communicates from the vehicle. 

The challenges for the future lie in even more effective and efficient inspection of 
electronic systems.  

The eCall system, like every other electronic system and component, is subject to 
stress, ageing, wear and manipulation, the inspection and detection of faults is highly 
important. In the case of electronic systems and components in particular, a purely 
visual inspection is too limited to detect anomalies and faults. 

In order to check electronic systems and components, the self-test function integrated 
in the systems and their internal assessment and display can also be used in PTI. 
However, this has its design-related limitations. Every vehicle manufacturer decides 
for itself, which system statuses are to be checked, stored and displayed, and with 
what frequency. In general, the extent of the mandatory self-test function is quite 
limited. In this context the definition of the warning and control device is given in 
Annex VII (In-vehicle system self-test) of Regulation 2017/79.  

When developing test scenarios for PTI, it has to be ensured that the expenditure in 
terms of time and cost is reasonable in relation to the benefits of the inspection.  

In accordance with Directive 2014/45/EU (see WP2), the tests in PTI may be 
supported via the electronic vehicle interface and by means of the use of a suitable 
scan tool. This enables effective and efficient test scenarios to be developed, in 
particular for the testing of electronically controlled systems and components within 
the scope of PTI. The only way to compensate for the increasing complexity of the 
safety and environment-related systems and components in the vehicle is to ensure 
that the increase in time expenditure for testing them as part of PTI remains 
moderate. 

Test scenarios - test steps 
In order to thoroughly examine a system, an assessment must be carried out 
according to the following scenarios. Each test scenario is designed in modular test 
steps which are based on existing test methods and PTI inspection criteria. In order to 
facilitate a clear, yet still comprehensive description of the test scenarios, these are 
described based on their modular construction. The various possible test steps are first 
described. These are then assigned to each test scenario as described in “Test 
scenarios – development”. 

Directive 2014/45/EU describes two standard test methods in Annex I: 

 The test method visual means “in addition to looking at the items concerned, the 
inspector shall also, if appropriate, handle them, evaluate their noise or use any 
other appropriate means of inspection not involving the use of equipment.” 

 The test method using electronic interface addresses the possibility to check the 
correct fitment of a system or component, to read out failures or to trigger a 
functional check. 

The scope of the inspection is represented by a three-level scale. This means that in 
order to fulfil the test scenario it is necessary to perform level 1 before performing 
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level 2. Otherwise, the level to be achieved depends on the test scenario. These three 
levels are based on the following inspection criteria:  

 Level1: fitment 

 Level2: condition 

 Level3: function/performance. 

Level 1 – Inspection of fitment 
During the inspection of fitment, the equipment in the vehicle with the respective 
system is tested as to whether: 

 there is an existing eCall system in the vehicle, 

 the existing installation complies with the manufacturer’s specification. 

The fitment of the system can be tested visually or using the electronic interface. The 
testing of the proper regulatory configuration of the system is only possible by using 
the electronic interface. 

This results in the following possible test steps: 

F1/V System identification (visual) 

In the case of visual inspection, the identification of the eCall system, i.e. testing for 
its existence in the vehicle, is performed by using visible identifiers. Visible identifiers 
for the inspectors are, for example, the eCall push button, the emergency speaker, the 
antenna or the warning and control units. If these identifiers are present, then this 
test step has been successfully completed. 

F1/E System identification (electronic) 

The identification of the eCall system, i.e. testing for its existence in the vehicle, by 
electronic means takes place via the electronic vehicle interface and using a suitable 
scan tool (ST), whereby the existence of the eCall electronic control unit is identified. 
The scan tool sends a request to the eCall electronic control unit via the OBD interface. 
If the eCall electronic control unit sends a response to the scan tool, then this test 
step has been successfully completed. 

F2/E Configuration testing (electronic) 

The testing of the configuration of the eCall ECU follows the successful testing of the 
existence of the eCall system via the electronic vehicle interface. Here, the scan tool 
requests the hardware and software version and the current configuration of the 
software from the eCall ECU. The data sent back to the scan tool by the eCall ECUis 
compared with the respective reference data stored on the scan-tool. If these match, 
then this test step has been successfully completed. 

Level 2 – Inspection of condition 
If it is known that a vehicle is fitted with the eCall system (i.e. result of inspection of 
fitment is positive), then the condition of this system is tested. Condition testing 
checks its state, i.e. whether the current condition allows for its proper regulatory 
function. A definitive guarantee of the functional capability of the components cannot 
be provided by this. The testing of the condition of the system can likewise be 
performed visually or by using the electronic interface. This results in the following 
possible test steps: 

C1/V Condition testing based on visual components (visual) 
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In the case of visual inspection, the condition of the eCall system based on visible 
components is tested by means of a visual inspection of the accessible and visible 
component parts of the eCall system. The external antennae, the internal eCall push 
button, the emergency speaker, the microphone and the warning and control unit can 
be visually checked. If no anomalies are evident, then this test step has been 
successfully completed. 

C2/V Condition testing based on warning and control units (visual) 

In the case of visual inspection, the condition of the eCall system on the basis of 
warning and control units is tested by means of the visual inspection of the display of 
the warning and control units. Their display is compared with the manufacturer’s 
specifications. If no anomalies are evident, then this test step has been successfully 
completed. 

C2/E Condition testing based on warning and control units (electronic) 

The testing of the condition of the eCall system based on warning and control units by 
electronic means is performed via the electronic vehicle interface and with the help of 
a suitable scan tool. To this end, the current status of the components of the eCall 
system that would produce the display on warning and control units is electronically 
determined. The status transmitted to the scan tool is compared with the 
manufacturer’s specifications. If no anomalies are evident, then this test step has been 
successfully completed. 

C3/E Condition testing based on stored trouble codes (electronic) 

The testing of the condition of the eCall system based on stored trouble codes by 
electronic means is performed via the electronic vehicle interface and with the help of 
a suitable scan tool. To this end, the existence of PTI-relevant entries stored by the 
vehicle’s self-diagnosis, e.g. in the eCall electronic control unit, is checked. If there are 
no PTI-relevant entries, then this test step has been successfully completed. 

Level 3 – Inspection of function / performance 
The condition of the eCall system is directly linked with its functional availability, thus 
the proper function must also be tested accordingly. The function of the electronic 
system can only be tested electronically. For this reason, the test is performed via the 
electronic vehicle interface and using a suitable scan tool. 

In general term, a functional test is the test whether, after the actuation of pedals, 
levers, switches or other operating devices, which trigger an operation, this process 
runs correctly in terms of time and function. On the other hand, a performance test 
describes a measuring technology based investigation - which also implies calculation 
processes - of a component or system for observing or reaching predetermined limits. 

For the testing of the eCall system it should be noted that a complete function and 
performance test goes beyond the inspection of the vehicle. Here, a functioning mobile 
infrastructure is just as essential as functioning components within the vehicle. 

This results in the following possible test steps: 

FP1/E Checking the MSD (electronic) 

In order to check the MSD [EN 15722]26 of the eCall system, an MSD is requested 
from the eCall electronic control unit. The entries of the MSD, such as VIN and 
propulsion storage type, are then compared with the vehicle data for PTI. A check will 
also be made of whether the stated vehicle position matches the location of the 

                                           
26 DIN EN 15722:2015-08: Intelligent transport systems – Esafety - eCall minimum set of data 



Study on the inclusion of eCall in the periodic roadworthiness testing 
of motor vehicles: Final report 

 

 
January 2019   31 

vehicle test. If no anomalies are evident, then this test step has been successfully 
completed. 

FP2/E Testing the voice functionality (electronic) 

To test the voice functionality of the eCall system i.e. the voice quality, of the 
microphone and emergency speaker e.g. an echo-test mode is activated in the vehicle 
using the scan tool. After activating the echo-test mode, a test sentence, spoken aloud 
by the inspector for example, is recorded via the microphone and played back over the 
emergency speaker with a slight delay. 

In case there is no echo-test mode provided by the eCall diagnosis functionality, the 
loudspeaker can be triggered and the signal level of the microphone can be queried 
using the scan tool in order to check the function. If no anomalies are evident, then 
this test step has been successfully completed. 

FP3/E Testing the mobile communication components (electronic) 

In order to test the function of the mobile communications components of the eCall 
system, the PLMNs available for the eCall system are requested in the NAD using the 
scan tool. This test is based on a periodic background scan for PLMNs, which is already 
provided in eCall systems, in conjunction with information about the fastest possible 
registration on a PLMN [EN 16062]27. This test step does not involve registration on a 
mobile communications network. If no anomalies are evident, then this test step has 
been successfully completed. 

FP4/E Triggering of a remote test call (electronic) 

In order to test the function of the eCall system, in this step a test call is triggered via 
the scan tool. To ensure that the public safety answering point (PSAP) is not interfered 
with as a result of this test, the configuration of the eCall electronic control unit must 
be changed such that a long-dialling service number is selected for a test, rather than 
the international emergency number. The configuration of the eCall electronic control 
unit to a long-dialling number must be realised via the scan tool or should already be 
provided by the eCall system. 

After triggering the test call by pressing the eCall push button, or via the scan tool, a 
test call is placed via the long-dialling number and a mobile connection to a server is 
established (PSAP simulation). The MSD is transmitted to this number. The received 
data are compared with the existing data from the vehicle and the location of the test. 
A test tone is sent to the vehicle from the server via the voice connection, which is 
played through the speaker and in turn picked up by the microphone and then sent 
back to the server. The quality of the transmitted test tone is automatically compared 
with the quality of the received test tone. The results of the comparisons will be 
provided to the inspector. If no anomalies are evident, then this test step has been 
successfully completed. 

The technical implementation of the procedure requires the establishment of a test 
centre that is capable of processing all incoming test eCalls in parallel. Due to the 
large number of test eCalls that need to be processed in parallel a correspondingly 
large expansion stage is required for the full expansion as well as redundancy and 
availability. 

The ETSI TS 129 01028 standard merely allows the mobile network to receive a 
manual or automatic eCall signal in the case of a connection established via 112. 
Therefore, the standard would have to be amended to include the specification of a 

                                           
27 DIN EN 16062:2015-08, Intelligent transport systems - ESafety- eCall high level application requirements 
(HLAP) using GSM/UMTS circuit switched networks 
28 https://www.etsi.org/deliver/etsi_ts/129000_129099/129010/10.00.00_60/ts_129010v100000p.pdf 
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test eCall. If this standard is amended, ETSI TS 102 936-229 will likewise have to be 
amended by adding the corresponding test cases. Further adjustments are necessary 
for the EN 1607230 standard; the description of the eCall flag must be amended to 
include the possibility of initiating a test eCall via the diagnostics interface, which may 
take several additional years. 

 

      

PSAP-Simulation

  

  

3. Establish call by ECU; submit MSD to server

4. Send audio test message to ECU resp. speaker

5. Record audio test message via microphone and
send back to server

  

1. 
START/
quit testing

2. 
Start/
quit test mode

6. 
Retrieval and evaluation
of test results (MSD and
audio test)

 
Figure 2: Test step FP4/E 

4.4 Test scenarios - development 

Based on the possible test steps outlined above, various test procedures can be 
derived that verify the proper regulatory fitment of the system in the vehicle, its 
condition and its function/ performance, to various extents and with varying levels of 
rigour. 

In order to determine the time required for the realisation of each test procedure, 
empirically determined times from an internal MTM study and independent 
measurements are used. If this was not possible, then expert ratings were 
implemented. In particular, the electronically supported test steps of the test 
procedures result in an advantage in terms of the absolute execution time. This is 
justified in that the electronically supported test steps can for the main part be 
realised in parallel by the scan tool. 

Below, the test procedures, steps, execution times and test statements are explained. 

Scenario 0: Without-Case 
The Without-Case describes the situation whereby the testing of the eCall system is 
not added to the harmonised minimum requirements for PTI on EU level. This means 
that defects in the system components may stay unnoticed. The Without-Case would 
lead to the continuous degradation of the eCall system without regular checks during a 
PTI identifying potential defects. 

                                           
29 https://www.etsi.org/deliver/etsi_ts/102900_102999/10293602/01.01.01_60/ts_10293602v010101p.pdf 
30 DIN EN 16072:2015-08, Intelligent transport systems - ESafety- Pan-European eCall operating requirements 
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Scenario I: Testing via warning and indicator lamp 

Included test steps: 

Code Test step Method Time [s] 
F1/V System identification visual 2 
F1/E System identification electronic 2 
F2/E Configuration testing electronic 0 
C1/V Condition testing on the basis of visual components visual 4 
C2/V Condition testing on the basis of warning & control units visual 3 
C2/E Condition testing on the basis of warning and control units electronic 0 
C3/E Condition testing on the basis of stored trouble codes electronic 1,4 
FP1/E Checking the minimum set of data electronic 1,4 
FP2/E Testing the voice quality electronic 4,7 
FP3/E Testing the mobile communications components electronic 0 
FP4/E Execution of a remote test call electronic 55,7 
  sum 9 
Table 2: Test steps – Scenario I – Testing via warning and indicator lamp 

The execution time required for this test procedure was measured as 9 seconds 
(internal FSD and MTM study). 

This test procedure only enables the testing of the proper regulatory fitment of the 
system and its condition on the basis of the vehicle’s self-diagnosis. Electronic defects 
in the eCall system can be detected if the vehicle’s stored trouble codes have not been 
actively deleted in preparation for PTI. 

Scenario II: Testing via electronic vehicle interface – Level 2 
Included test steps: 

Code Test step Method Execution 
time [s] 

F1/V System identification visual 2 
F1/E System identification electronic 2 
F2/E Configuration testing electronic 0 
C1/V Condition testing on the basis of visual components visual 4 
C2/V Condition testing on the basis of warning & control units visual 0 
C2/E Condition testing on the basis of warning and control units electronic 0 
C3/E Condition testing on the basis of stored trouble codes electronic 1,4 
FP1/E Checking the minimum set of data electronic 1,4 
FP2/E Testing the voice quality electronic 4,7 
FP3/E Testing the mobile communications components electronic 0 
FP4/E Execution of a remote test call electronic 55,7 
  sum 7,4 
Table 3: Test steps – Scenario II – Testing via electronic Interface – Level 2 

The execution time required for this test procedure was measured as 7.4 seconds 
(internal FSD and MTM study). 

This test procedure only enables the testing of the proper regulatory fitment of the 
system and its condition based on the interaction of the scan tool with the electronic 
components of the eCall system. Only in this way, the configuration of the eCall 
system can be tested. Electronic defects in the eCall system can be detected if the 
vehicle’s stored trouble codes have not been actively deleted in preparation for PTI. 

Scenario III: Testing via electronic vehicle interface – Level 3 
Included test steps: 
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Code Test step Method Execution time [s] 
F1/V System identification visual 2 
F1/E System identification electronic 2 
F2/E Configuration testing electronic 0 
C1/V Condition testing on the basis of visual components visual 4 
C2/V Condition testing on the basis of warning & control units visual 3 
C2/E Condition testing on the basis of warning and control units electronic 0 
C3/E Condition testing on the basis of stored trouble codes electronic 1,4 
FP1/E Checking the minimum set of data electronic 1,4 
FP2/E Testing the voice quality electronic 4,7 
FP3/E Testing the mobile communications components electronic 0 
FP4/E Execution of a remote test call electronic 55,7 
  sum 13,5 
Table 4: Test steps – Scenario III – Testing via electronic Interface – Level 3 

The execution time required for this test procedure was measured as 13.5 seconds 
(internal FSD and MTM study). 

This test procedure includes 
 the testing of the proper regulatory fitment of the system, 

 its condition, and  

 its function/ performance 
on the base of the interaction of the scan tool with the electronic components of the 
eCall system. This way Electronic defects, manipulations, the correctness of the MSD 
and functional limitations of the audio components can be detected. 

Scenario IV: Testing via call 
Included test steps: 

Code Test step Method Execution time [s] 
F1/V System identification visual 2 
F1/E System identification electronic 2 
F2/E Configuration testing electronic 0 
C1/V Condition testing on the basis of visual components visual 4 
C2/V Condition testing on the basis of warning & control units visual 3 
C2/E Condition testing on the basis of warning and control units electronic 0 
C3/E Condition testing on the basis of stored trouble codes electronic 1,4 
FP1/E Checking the minimum set of data electronic 1,4 
FP2/E Testing the voice quality electronic 4,7 
FP3/E Testing the mobile communications components electronic 0 
FP4/E Execution of a remote test call electronic 55,7 
  sum 64,5 
Table 5: Test steps – Scenario IV – Testing via call 

The execution time required for this test procedure was measured as 64.5 seconds 
(internal FSD and MTM study). 

This test procedure includes 

 the testing of the proper regulatory fitment of the system, 

 its condition, and 

 its function/ performance 
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on the base of the interaction of the scan tool with the electronic components of the 
eCall system and a test-call. 

Thus, on the one hand, the correct configuration and the data in the MSD can be 
checked. On the other hand, the voice quality can be evaluated with the existing audio 
components. Furthermore, the establishment of a mobile communications connection 
should be analysed. Electronic defects in the eCall system, manipulations, the 
correctness of the MSD, functional limitations of the audio components and the 
connection to the PLMN can be evaluated this way. 

The risk of this procedure is that it depends on the availability of a PLMN and the test 
result depends on circumstances which are outside the scope of the PTI and go beyond 
the vehicle and the test conditions. 

4.5 Test scenarios - detection of defects 

As described in section “eCall - defect rate components”, a defect rate is assumed for 
each component part of the eCall system. The proposed test scenarios are, to varying 
extents, capable of detecting existing defects. 
In order to check electronic systems and components, the self-test function (Scenario 
I) integrated in the eCall system and their internal assessment and display can also be 
used in PTI. However, this has its design-related limitations and is dedicated to inform 
the driver about the system status. Every vehicle manufacturer decides for itself, 
which system statuses are to be checked, stored and displayed, and with what 
frequency. 

In general, the extent of the mandatory self-test function is quite limited. In this 
context, the parameterization of the warning and control device is defined on the basis 
of the Regulation 2017/79. In addition to the Regulation, it is be expected that the 
manufacturers fulfil ISO 26262 on functional safety and thus the warning and control 
device is able to provide information on the state of the connection to loudspeakers 
and microphone.  

A self-test function of eCall system can cover a variety of electrical failures. However, 
not all possible failures of components are detectable with reasonable effort. The 
European Commission report “eCall Phase 2 - Technical requirements and test 
procedures for the type - approval of eCall in-vehicle systems”31 provides a list of 
potential failure modes and mechanisms of eCall components, which are not feasible 
to cover it in a system self-test: 

                                           
31 TRL 2015, eCall Phase 2 - Technical requirements and test procedures for the type - approval of eCall in-
vehicle systems 
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eCall 
components 

  

 Self-test limitations (failure modes) 

GNSS receiver 1  
GNSS antenna 2 Reduced performance/failure due to unintended manipulation 

(e.g. non-approved replacement part, installation faults) or 
mechanical degradation (e.g. corrosion of contacts) 
Failure due to deliberate manipulation (shielding of antenna or 
jamming of signals), e.g. based on concerns the vehicle could 
be tracked 

Network access 
device (NAD) 

3 SIM invalid 

NAD antenna 4 Reduced performance/failure due to unintended manipulation 
(e.g. non-approved replacement part, installation faults) or 
mechanical degradation (e.g. corrosion of contacts) 
Failure due to deliberate manipulation (shielding of antenna or 
jamming of signals), e.g. based on concerns that the vehicle 
could be tracked 

Electronic 
control unit 

5  

Microphone 6 Reduced performance/failure due to degradation (e.g. soiling, 
ageing, mechanical defects) 

Battery & 
electrical power 
supply 

 Reduced performance/failure due to manipulation (e.g. non-
approved replacement part, installation faults, covered by 
retrofit elements) 

Loudspeaker/ 
Emergency 
speaker 

7 Reduced performance/failure due to degradation (e.g. soiling, 
ageing, mechanical defects) 
Reduced performance/failure due to manipulation (e.g. non-
approved replacement part, installation faults, covered by 
retrofit elements) 

Manual push 
button 

8 Mechanical failure (e.g. button stuck) 
Connection failure, short circuit 

Battery & 
electrical power 
supply 

9 Reduced state of capacity 

Warning and 
indicator device 

10 Connection failure, short circuit 
Failure due to deliberate manipulation 
LED failure 

Table 6: Self-test limitations (failure modes)32 

Regarding the eCall electronic control unit it is assumed that the entire system can be 
simply deactivated by a generic scan tool. The reasons are, for example, the need for 
privacy of the vehicle owner. This self-test limitation/s is/are not covered by the TRL-
report. FSD verified this limitation on existing eCall third-party systems. 

There are no publicly available statistics yet on the detectability of defects of the eCall 
system components. For this reason, detection rates were determined using expert 
judgement conducted by representatives of the test organisations. These detection 
rates express what proportion of the possible defects can be detected. The maximum 

                                           
32 TRL 2015, eCall Phase 2 - Technical requirements and test procedures for the type - approval of eCall in-
vehicle systems 
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detectability of defects is taken as 95%. Due to context-related, technical and 
organisational influences, the 100% detection of all defects is not possible. For each of 
the proposed test procedures (section 5.4) the detectability of the possible defects in 
the component parts of the eCall system was estimated. In order to quantify the 
detection rates, a five-step, equal-interval scale was selected. 

No detection of defects:    Detection rate = 0%  ○ 

Defects are detected to a very limited extent: Detection rate = 25% ● 

Defects are occasionally detected:   Detection rate = 50% ●● 

Defects are detected in the majority of cases: Detection rate = 75% ●●● 

Defects are detected at the best possible rate: Detection rate = 95% ●●●● 

The following table provides an overview of the considered component parts i= 1, … , 
10 and the detection rates  using the respective test procedures j = 1, … , 4. 

 
 Detection rate  

Scenario  0 1 2 3 4 
eCall Components 
   

 Without-
Case 

Testing 
via 

warning 
and 

indicator 
lamp 

Testing 
via el. 
vehicle 

interface 
– Level 2 

Testing 
via el. 
vehicle 

interface 
– Level 3 

Testing 
via call 

 

GNSS receiver 
1 o  ●● ●● ●● ●● ●● ●● 

GNSS antenna 
2 o  ● ● ●● ●● ●● ●● 

Network access device 
(NAD)  

3 o  ●● ●● ●● ● ●● ●● 

NAD antenna 
4 o  ● ● ●● ● ●● ●● 

Electronic control unit 
5 o  ● ●● ●● ●● ●● ●● ●● 

Microphone 
6 o  ● ● ●● ●● ●● ●● 

Loudspeaker/ Emergency 
speaker 

7 o  ● ● ●● ●● ●● ●● 

Manual push button 
8 o  ●● ●● ●● ●● 

Battery & electrical power 
supply 

9 o  ●● ● ●● ● ●● ●● ●● ●● 

Warning and indicator 
device 

10 o  ● ●● ●● ●● ●● ●● ●● 

Table 7: Components of the eCall system and their defect detection rates 

In the case of the testing via warning and indicator lamp, test procedure j = 1, the 
test tool used is the warning and control unit of the vehicle. A scenario is possible 
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where the inspector does not detect a defective warning and control unit. This would 
have the direct consequence that defects in other components of the eCall system 
may also fail to be detected, as the control light is the only means of error detection in 
this case. As a means of simplification, it is assumed that the respective test tool used 
when applying each test scenario j = 0, … , 4 is functional. A defect in the warning and 
control unit is thus not taken into consideration. 

The detection of defects in components can then be considered as independent, i.e. 
the detection of a defect in one component does not mean that the detection of a 
defect in other components is more likely. 

In PTI, the eCall function should be considered/declared as defective if at least one 
defect in one of the components i = 1, … , 10 of the system has been detected as a 
result of the application of a test procedure during PTI. A defect in the component i = 
10, does not result in a defect in the overall system and thus is of no significance to 
the classification of the overall system either. 

5 Cost and Benefit Analysis 

The objective of this study is to assess which of the four defined PTI test scenarios for 
the testing of the eCall system is the most efficient. In comparison, there will also be a 
scenario included, with no testing of eCall at all. In the following part, an extensive 
cost and benefit analysis will be conducted, to assess the different scenarios. 

The selected approach for the economic assessment is the cost-benefit analysis (CBA). 
The CBA is often used to justify investment decisions, for instance in traffic projects. 
In many European countries, for example, it is a legal requirement that a CBA is 
carried out in the case of substantial public investments33 The potential benefit and the 
potential costs of technology are estimated with this approach and monetarily 
assessed, considering a selection of effects. The benefits of a technology are multiplied 
by the cost of a unit and compared to the costs of the technology. 

If the risk for the stakeholders is low and the risk for society is high, there is no 
general political willingness to introduce PTI test scenarios for an eCall system. Low 
risk for the stakeholders means that the price/cost difference per unit can always be 
expected to be positive. A high risk for society means that there is uncertainty as to 
whether a PTI of the eCall system results in the calculated safety effects (e.g., the 
avoidance of fatalities). 

To overcome these social barriers, increased efforts are needed in the research and 
development of PTI test scenarios. The low financial risk to the stakeholders shows 
that the PTI test scenarios for testing the eCall system function well and that the 
system functions are stable. If the risk to society is low, but the risk to the 
stakeholders is high, the stakeholders will demonstrate the highest level of reservation 
about the introduction of a PTI test scenario for the eCall system. A low risk to society 
means that the social benefits are higher than the social costs. This would mean that 
testing eCall during the PTI does affect safety. 

The goal now of the CBA is to determine all social net benefits or welfare effects that 
result from operations by decision makers. The CBA is an instrument that is used to 
compare alternative socio-economic statuses or courses due to a specific operation. 
Here, all the significant effects that are relevant to the area of efficacy are compared 
regarding their advantages and disadvantages. In so doing, it is essential that all 

                                           
33 Recital (25), idem. 
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welfare effects of a project be identified. All effects must be monetarily assessed in a 
standardized unit. This way, aggregated advantages can be compared with aggregated 
costs. 
 
The result of a CBA is the benefit-cost ratio (BCR). To calculate a return on the 
investment, the costs (including capital and maintenance costs) and benefits 
(including time savings, reduction of accident severity and savings on operating costs) 
are discounted at an appropriate rate of discount back to the base year value. 
Alternatively, known market prices for the base year can be used for the forecast 
period. BCR's, which are determined in this way, have the advantage that they are not 
manipulated by hidden assumptions regarding projection prices, capital costs, and 
labour costs. This approach calculates without discounting capital. Uncertainties 
regarding future economic growth are excluded. In particular, the assessment of 
benefits has shown that the average annual benefit assuming the market prices for 
the study period is equal to the benefit annuity of discount models34. Therefore, on the 
benefit side, a discount on future benefits is not mathematically necessary. 
 
The starting point for the CBA is the comparison of the scenarios 1 to 4, in which PTI 
tests are implemented, with the status quo, the scenario 0, where a PTI test scenario 
is not implemented. In the case without a test, the benefit is 0, and economic losses 
will occur, due to the lack of improvement in crash severity. The direct comparison of 
cost and benefit in conjunction with the implementation of a measure can only be 
realized if both are assessed in the same unit. Since the geographical scope of this 
study is the European Union, the unit for the monetary assessment is the euro [€]. 
Using the empirically derived defect rates from chapter 4.2 for the different 
components, and the likelihood that these defects will be detected and repaired, as 
described in chapter 4.5, maximum possible numbers for the mitigation of accident 
outcomes are derived and then monetized. 
Overall it is estimated that due to the introduction of PTI for the eCall system, up to 8 
fatalities per year and up to 130 seriously injured per year could be prevented in the 
most thorough scenario. 
The steps that lead to these numbers and the monetarization as well as the ranking of 
the different scenarios according to their BCR are described in the following chapters. 

5.1 Cost-Benefit Analysis methodology for eCall test scenarios 

The introduction of a test scenario for the eCall safety function maintains the safety 
potential of the function at a consistently high level over the entire life of the vehicle 
and can detect signs of aging at an early stage, aiming to reduce errors to a minimum. 
The goal of this study is to identify primary and secondary benefits of the testing of 
safety functions and to demonstrate the effect of the application of various test 
scenarios on the discrepancy to be expected between scenario 0 with no checks in 
place and the different scenarios, described before. 

The procedure for the investigation of the economic effects of the introduction of a test 
scenario for the preservation of the function of the eCall system over the life cycle of 
the vehicle incorporates seven steps and is based on the different scenarios described 
in WP 5. 

 

 

 

                                           
34 Recital (25), idem. 
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Steps for the CBA 
 
Step 1: Discussion time frame and number of vehicles in consideration 
The time frame for the PTI of eCall needs to be defined. When are the inspections 
starting, how often will they be and when will all vehicles have been tested at least 
once. Furthermore, it is estimated how the stock of vehicles with eCall is developing 
and how long it will take until 95% of the fleet have eCall incorporated. 
 
 
Step 2: Identification of the valuation rates and assumptions 
All assumptions necessary for the cost-benefit analysis are described in this step. To 
identify the use of periodic technical inspections, this step includes the rates for the 
defects and detection of failures as described in WP3. The detection rates differ for the 
different scenarios, depending on which tests are used, as described in WP3.  
 
Step 3: Monetary assessment of the benefit 
The benefit effects quantified in step 2 are given monetary values in step 3, such that 
they can subsequently be compared against the costs. 
 
Step 4: Calculation of the benefit for each scenario 
For each of the presented test scenarios, the overall benefit resulting from its 
introduction and application is calculated using the partial benefits with the monetary 
values described in step 3. 
 
Step 5: Description of the costs 
To realise the physical benefit effects, certain investments are required depending on 
the test scenario used, whereby the one-off and ongoing costs are described in this 
part. 
 
Step 6: Calculation of the costs for each scenario 
For each of the presented test scenarios, the costs for its introduction and application 
are calculated using the cost items described in step 5. 
 
Step 7: Comparison of benefits and costs 
This study produces scenario-related BCR's for all presented test scenarios which 
relate to the overall study period. To calculate them, the physical effects in monetary 
terms, as benefits, are compared with the investment costs. The variant with the best 
BCR can then be determined. Here, the preferred option is the variant that provides 
the most significant indirect economic yield (benefit) per euro invested. 

5.2 Step 1: Discussion time frame and number of vehicles in 
consideration 

In 2018, eCall systems became mandatory. In order to be able to estimate the long-
term effects of the introduction of a test system for eCall– in particular during the 
phase following full market penetration – the end of the study period will be set at ten 
years following the achievement of full market penetration. According to the 
observations regarding market penetration, a study period of 23 years, beginning in 
2018 and running up to and including the year 2040 would be reasonable. The 
following aspects have led to this decision: 
 
In order to forecast the vehicle stock during the study period and to determine the 
study period, the empirical average of the development of the passenger car stock in 
Europe between 2011 and 2016 is used, unfortunately the data from Eurostat is 
missing some values and thus Denmark, Italy, Romania and the United Kingdom have 
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to be excluded35. This yields an average growth rate of 1.26%. Another source reports 
for all countries but only until 2015, the reported rate there is from 2011 until 2015 
and around 1.41%36. Newer data is unfortunately not yet available, but it can be 
concluded that an annual growth rate of the vehicle stock of around 1.33% on average 
is feasible. 
 
In the year 2016, 259.7 million passenger cars were in use in the EU28; this serves as 
the base for projecting the stock development onwards37. 
 
The passenger car stock is projected with the average growth rate above until the year 
2040. From Figure 3, it becomes visible that in 2031, 95% of inspected cars will have 
eCall included, the 95% are considered as full market penetration reached. 

 
Figure 3: Passenger car stock projections 

The following assumptions are made to be able to conclude this period. Before 2018, 
just a few vehicles within the vehicle stock in the European Union had a system for 
placing an electronic emergency call built in. Based on this fact, it can be assumed 
that the vehicle market will only have an appropriate amount of these systems from 
the year 2018, in which the eCall system became mandatory for all newly approved 
passenger cars. From this point on, the number of vehicles equipped with the eCall 
system will be the same as the number of newly approved vehicles, since all newly 
approved vehicles are obliged to have the system on board, and it will increase 
continually. 

Based on the number for new registrations of around 15.138 million passenger cars in 
201738 and based on the historic numbers for these new registrations39, an average 
growth rate of 4.63% since 2013 and until 2017 can be derived. Cumulating the 

                                           
35 Eurostat (2018). Passenger cars, by age. Retrieved from 
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=road_eqs_carage&lang=en 
36 OICA (2018). Vehicles in use. Retrieved from http://www.oica.net/category/vehicles-in-use/ 
37 ACEA (2018). The Automobile Industry Pocket Guide 2018 / 2019. Brussels: European Automobile 
Manufacturers Association. Retrieved from 
https://www.acea.be/uploads/publications/ACEA_Pocket_Guide_2018-2019.pdf 
38 Recital (37), idem. 
39  ACEA (2018). Consolidated Registrations - By Country. Retrieved from 
https://www.acea.be/statistics/tag/category/by-country-registrations 

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=road_eqs_carage&lang=en
http://www.oica.net/category/vehicles-in-use/
https://www.acea.be/statistics/tag/category/by-country-registrations
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numbers for the new registrations and assuming the fact that all new registrations will 
already feature eCall, 2031 is the year that is empirically derived when there will be 
around 95% of the vehicle stock being equipped with eCall. 

Another key figure for this study is the number of vehicles put forward for the PTI. 
This number is dependent on the national regulations for the period within which 
vehicles are to be put forward for the PTI. Within the scope of the AUTOFORE study40 
it was determined that 30.5% of all cars approved within the EU be presented for the 
PTI each year.  

This means that the number of vehicles within the vehicle stock tested in the year 
2016 is 79.2 million passenger vehicles. Based on this, the number of vehicles 
inspected in a PTI in a given year is projected forward using the vehicle stock growth 
rate. 

The projection data for the passenger car stock inspected and inspected with eCall are 
shown in Figure 4. 

 
Figure 4: Projections inspected passenger cars and inspected passenger cars with eCall 

Due to the heterogeneous individual regulations regarding the inspection periods 
within Europe, it is assumed that noteworthy quantities of vehicles with eCall will only 
be put forward for the PTI three years after its introduction, since on average it is 
three years in the EU that cars need to be rechecked after first being brought on the 
road. 

In order to determine the impact of the eCall safety function, it is also necessary to 
quantify the number of fatalities on European roads. For this study, the applicable 
figures are taken from the PIN report with data running up until 201741 and using the 
European Union’s Road Accidents Database - CARE. The annual number of people 

                                           
40 CITA (2007). AUTOFORE - Study on the Future Options for Roadworthiness Enforcement in the European 
Union. Retrieved from 
https://ec.europa.eu/transport/road_safety/sites/roadsafety/files/pdf/projects_sources/autofore_final_report.p
df 
41 Adminaite, D., Calinescu, T., Jost, G., Stipdonk, H., & Ward, H. (2018). Ranking EU Progress on Road 
Safety - 12th Road Safety Performance Index Report. Retrieved from https://etsc.eu/wp-
content/uploads/PIN_AR_2018_final.pdf and 
https://ec.europa.eu/transport/road_safety/specialist/statistics_en# 

https://etsc.eu/wp-content/uploads/PIN_AR_2018_final.pdf
https://etsc.eu/wp-content/uploads/PIN_AR_2018_final.pdf
https://ec.europa.eu/transport/road_safety/specialist/statistics_en
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killed on European roads is then estimated from the year 2017 onwards with a 
geometrical forecast including a trend. 
 
The forecast is based on the trendline for the observed data from 2001 until 2017 and 
then projected onwards with y = 6E +53e-0,056x. The curve has thus an asymptotical 
characteristic. The development of the forecast can be seen in Figure 5. It shall be 
noted that this forecast is based and projected for accidents without the eCall system 
in place. 

 
Figure 5: Assumed progression of fatality numbers in Europe 

If the number of people killed on European roads is known, then the number of people 
suffering severe or minor injuries can be deduced from this. The Annual Accident 
Report 2018 of the European Road Safety Observatory has some information available 
regarding the ratio of the number of registered fatalities and injuries42  : 

• The ratio of registered fatalities to the number of severely injured persons is 
1.8. 

• The ratio of registered fatalities to the number of persons suffering minor 
injuries is 1:5043. 

The ratio for severely injured persons has been derived from the Road Safety 
Performance Index Report44, taking the arithmetical average over the period from 
2007 to 2017. 

                                           
42 ERSO (2018). Annual Accident Report 2018. Retrieved from 
https://ec.europa.eu/transport/road_safety/sites/roadsafety/files/pdf/statistics/dacota/asr2018.pdf 
43 Gibson, G., Varma, A., Cox, V., Korzhenevych, A., Dehnen, N., Bröcker, J., . . . Meier, H. (2014). Ricardo-
AEA - Update of the Handbook on External Costs of Transport - Final Report (Ricardo-AEA/R/ ED57769). 
Retrieved from  https://ec.europa.eu/transport/sites/transport/files/themes/sustainable/studies/doc/2014-
handbook-external-costs-transport.pdf 
44 Idem, Recital (41) 

https://ec.europa.eu/transport/sites/transport/files/themes/sustainable/studies/doc/2014-handbook-external-costs-transport.pdf
https://ec.europa.eu/transport/sites/transport/files/themes/sustainable/studies/doc/2014-handbook-external-costs-transport.pdf
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5.3 Step 2: Identification of the valuation rates and assumptions 

In step 5.2 we had identified those passenger cars fitted with eCall among all 
passenger cars registered in Europe and described the changes in the stock. 
Furthermore, we had determined the proportion of vehicles presented for the PTI and 
the projection of accidents. In this step, the defect rates of the individual eCall 
components as described in WP3 are taken into consideration. The number of vehicles 
in which the eCall system is no longer functional can then be deduced. 

If in the event of an accident, an eCall is initiated too late or the transmitted 
information is incomplete or not sent at all, there are far-reaching consequences. 
These affect the two impact areas of road safety and traffic efficiency. 

The primary effect of the use of the eCall safety function affects the field of road 
safety and consists of the reduction in rescue times in the event of severe accidents 
involving personal injury. Provision of assistance to those affected more quickly can 
mean the difference between a fatal and a severe injury, or between a severe and a 
slighter injury. 

Alongside these primary safety effects, a reduction in the length of traffic jams in 
cases of accidents involving personal injury can be described as a secondary effect. 
Here, the congestion effects are directly resultant from the level of severity of the 
accident and are incorporated into the overall economic cost accounting as economic 
losses. The eCall safety function thus contributes to the avoidance of congestion costs 
and thereby impacts the field of traffic efficiency. 

To summarise, the impact of the inspection and the possible subsequent repair of 
defective eCall systems can be characterized as follows: 

1. Economic benefit through the improvement of road safety through: 

 Reduction in the number of fatalities 

 Reduction in the number of severe injuries 
 

2. Economic benefit through the improvement of traffic efficiency through 

 Reduction in congestion in conjunction with fatalities 

 Reduction in congestion in conjunction with severe injuries 

 
Due to the missing of a detection mechanism for errors in the PTI system, the safety 
level of the function remains limited in scenario 0. 
 
In the other scenarios, the eCall safety function is tested within the scope of the PTI. 
Depending on the test scenario used, defects in the individual components of the eCall 
system can be detected with a certain probability of detection, as described in WP3. 
Using these detection probabilities, the number of vehicles in which the eCall system is 
detected as no longer being functional is deduced. The detection of these non-
functional eCall systems requires restoration of the functionality, thus preserving their 
safety function. 

In order to calculate the benefit of each test scenario, the number of vehicles in which 
at least one defective eCall component can be identified during the test scenario is of 
interest. This defect detection results in the ability to correct the defect and to restore 
the original safety and benefit level of the existing eCall system. 
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To calculate the number of vehicles detected with faulty eCall systems during the test 
scenarios, both the defect rates of the individual eCall components and the detection 
rates for these defects are required. 
 
According to the statements in section 3, the individual probabilities of the defects in 
the different components are to be considered as statistically independent of one 
another. 

The detection probabilities for defects in individual eCall components also have to be 
viewed as statistically independent of one another, by Task 2 / WP3. Thus, depending 
on the specific detection rate for the test scenario, the probability for the detection of 
an existing defect in at least one eCall component can be determined. 

As described above, the effects of the introduction of the test scenarios for eCall within 
the scope of the PTI affect two areas: road safety and traffic efficiency. The maximum 
achievable overall benefit is thus comprised of the sum of the partial benefit 
achievable within these two fields.  

The maximum effect of introducing testing of the eCall system regarding improvement 
in road safety is limited by the number of fatalities and severe injuries that could 
theoretically be avoided by a properly functioning eCall system – assuming full market 
penetration of eCall. The theoretical benefit as a result of avoidable fatalities is 
estimated in the next steps. The theoretical benefit as a result of avoidable severe 
injuries can then be determined using the ratio of fatalities to severe injuries as stated 
above. 

The real impact of the system is dependent on the current market penetration at the 
respective time. The real partial benefit regarding the avoidance of fatalities and the 
avoidance of severe injuries is thus calculated as a product of the respective 
theoretical partial benefit and the market penetration. 

5.4  Step 3: Monetisation of the benefit 

In this section, the maximum partial benefits achievable in each area of impact, as 
quantified in step 2, are given monetary values. 

The economic benefit as the result of the improvement in road safety lies in the 
avoidance of costs that are incurred as the result of accidents. The following table lists 
the unit costs incurred as a result of fatalities, severe and minor injuries following 
accidents. The values shown in Table 8 are based on the Deliverable D6.5.1 of the 
Safespot Project45 and are updated with inflation rates. 

 

The consequence of the accident Unit costs 

Fatality €1,370,993 

Severe injury €170,035 

Minor injury €22,288 

Table 8: Cost-Unit Rates for Accident Effects updated with inflation rates (based on Safespot; 
own calculations) 

The primary benefit of the function of the eCall system lies in the optimization of the 
rescue chain, so that appropriate rescue measures are put in place faster, reducing 
the severity of accident consequences. However, because the accident itself cannot be 
                                           
45 Safespot. Delieverable D6.5.1 (2010). Retrieved from http://www.safespot-
eu.org/documents/SF_D6.5.1_Socio-economic_assessment_v12.pdf 
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prevented by the eCall system, it is not the unit costs that have to be considered as 
the benefit of the avoidance of the stated accident consequences, but rather the 
difference concerning the unit costs of the next lowest accident consequence category. 
Table 9 lists the benefits from the avoidance of the particular accident consequences, 
calculated from the information in Table 8. 

 

Avoidance of the accident consequence Value 

Fatality €1,200,958  

Severe injury €147,747 

Table 9: Benefit resulting from the avoidance of a fatality or severe injury 

The economic benefit as a result of the avoidance of fatalities through the application 
of the test scenario can now be calculated. To this end, the number of fatalities that 
can be avoided through the application of the test scenario is multiplied with the 
economic benefit of the avoidance of a fatality. The economic benefit as a result of the 
avoidance of severe injuries through the application of the test scenario is calculated 
according to the same principle. 

The benefit for traffic efficiency as a result of the avoidance of congestion is calculated 
using the cost-unit rates for the congestion costs of the corresponding accident 
consequences46. 

The consequence of the accident Congestion costs 

Fatality €19,263 

Severe injury €6,213 

Minor injury €6,213 

Table 10: Cost-Unit Rates of the congestion costs depending on the accident consequences 

As already explained, it is not the associated congestion costs that have to be taken 
into account as the benefit of the avoidance of the stated accident consequences, but 
rather the difference concerning the congestion costs of the next lowest accident 
consequence category. Table 11 below lists the benefits from the avoidance of the 
particular accident consequences, calculated from the information in Table 10. 

Avoidance of the accident consequence Value 

Fatality €13,050 

Severe injury €0 

Table 11: Benefits of the avoidance of congestion depending on the accident consequences 

The economic benefit as a result of the avoidance of congestion in conjunction with a 
fatality through the application of the test scenario can now be calculated. To this end, 
the number of fatalities that can be avoided through the application of the test 

                                           
46 Blincoe, L. J., Seay, A. G., Zaloshnja, E., Miller, T. R., Romano, E. O., Luchter, S., & Spicer, R. S. (2002). 
The Economic Impact of Motor Vehicle Crashes - 2000. Retrieved from 
https://rosap.ntl.bts.gov/view/dot/15504; 
ICF Consulting (2003). Cost-benefit analysis of road safety improvements - Final Report. Retrieved from 
London; 
Parry, I. W. H. (2004). Comparing alternative policies to reduce traffic accidents. Journal of Urban Economics, 
56(2), 346-368. Retrieved from https://doi.org/10.1016/j.jue.2004.04.004 

https://rosap.ntl.bts.gov/view/dot/15504
https://doi.org/10.1016/j.jue.2004.04.004
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scenario is multiplied with the economic benefit of the avoidance of congestion in 
conjunction with a fatality. 

The economic benefit as a result of the avoidance of congestion in conjunction with a 
severe injury through the application of the test scenario is calculated according to the 
same principle.  

Because the congestion costs in the event of accidents with severe or minor injuries 
are set at the same level, the avoidance of congestion in conjunction with a severe 
injury does not result in an economic benefit. 

 

5.5 Step 4: Calculation of the benefit for each scenario 

In this section, the total benefit is calculated according to the findings presented in the 
previous sections. 

The total economic benefit of the introduction of the test scenario during the study 
year is composed of the partial economic benefit 

 of the avoidance of a fatality, 

 of the avoidance of a severe injury, 

 resulting from the avoidance of congestion in conjunction with a severe injury, 

 resulting from the avoidance of congestion in conjunction with a fatality. 
In the table below, the average partial benefits and the resulting overall benefits of 
the scenarios I to IV are presented. The monetised partial benefits are calculated from 
the annual average benefits of the particular test scenarios calculated over the study 
period from 2021 in this case, when the PTI for eCall begins to take effect, until 2040. 

The partial benefit achievable through an improvement in road safety was 
characterised by the maximum number of fatalities or severe injuries that could have 
been avoided as a result of a functioning eCall system in the vehicles. 
 
This benefit can therefore also be distributed across the total number of vehicles fitted 
with eCall within the vehicle stock. The proportion of fatalities that could be avoided 
through the application of a specific test scenario, therefore, corresponds to the 
proportion of vehicles fitted with eCall, whereby a defect can be detected through the 
application of this test scenario. 
 
The benefit of the application of the test scenario for road safety as a result of the 
avoidance of severe injuries is calculated according to the same principle. 

The following charts show the development of the number of avoided passenger cars 
with defects, detected via the four different scenarios, cumulative and in a million. 
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Figure 6: Avoided number of vehicles with defects in million cumulative 

The following table shows the average benefit per year for the different scenarios 
during the study period. 
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Average Benefit in € per year 

Test Scenario 0 I II III IV 

Average 
partial benefit 
for the 
avoidance of 

No 
testing 

Testing via 
warning - 
indicator 

lamp 

Testing via 
electrical 

interface of 
vehicle Lev. 2 

Testing via 
electrical 

interface of 
vehicle Lev. 3 

Testing via call 

Fatalities 0 € 2,252,526 
€ 3,654,356 € 6,870,536 € 7,137,107 € 

Severe 
injuries 0 € 4,433,836 

€ 7,193,178 € 13,523,857 € 14,048,571 € 

Congestion 
(fatality) 0 € 36,130 € 58,616 € 110,203 € 114,479 € 

Congestion 
(severe 

accident) 
0 € 186,450 € 302,485 € 568,701 € 590,766 € 

Overall 
average 
benefit 

0 € 6,908,942 
€ 11,208,635 € 21,073,296 € 21,890,923 € 

Table 12: Average partial and overall benefit of the test scenarios during the study period per 
year 

It should be noted that scenario 0 yields a zero value in all cases since a PTI for eCall 
is not done and thus there are no costs but also no benefits. For all other values, the 
average benefit per year over the studio period for each outcome and each scenario is 
reported. 

In Figure 7, the progression of the maximum achievable benefit during the study 
period for the benefits of avoided accidents per year for fatalities in the respective 
years is shown. 
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Figure 7: Benefits of avoided fatalities 

The impact of the avoidance of severe injuries is calculated under the same conditions. 

Figure 8 shows the progression of the maximum achievable benefit per year during 
the study period for severe accidents. 

 
Figure 8: Benefits of avoided severe accidents 

A considerable benefit, which is causally linked to the avoidance of numbers of 
fatalities and severe injuries, exists in the avoidance of congestion and the associated 
economic losses in the form of congestion costs. Here, the extent of congestion costs 
correlates directly with the consequences of the accident, such that the maximum 
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partial benefit achievable there can be directly characterised through the avoidable 
fatalities and severe injuries47 

5.6 Step 5: Description of the costs 

The cost analysis for the introduction of a test scenario for testing the eCall system 
within the scope of the PTI considers the costs incurred in addition to the previous 
costs of the PTI for the development, provision, and application of the test scenario. 
Here, a distinction is made between one-off costs and ongoing costs. 

Costs are incurred: 

 in each Member State, 

 to the automotive manufacturer,  

 to the institutions developing the test scenarios, 

 to the inspectors,  

 testing centres, and 

 as process costs for the PTI. 

The following graphic shows the cost items described in the text below, as well as their 
classification. 

                                           
47 Recital (46), idem. 
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Figure 9: Classification of cost items 

In the individual European member states, different pre-conditions currently exist for 
the introduction of the test scenarios under consideration, in particular with regard to 
 organisational framework conditions,  

 legal framework conditions, 

 technical conditions, 

 market-regulating factors, and  

 language barriers. 
On account of the subsidiarity principle that applies in Europe, it cannot be assumed 
that throughout Europe, all expenses for the introduction of the test scenarios 
considered will be met by a specific individual institution. 
Thus, throughout this study, 28 institutions for the 28 member states are considered 
to develop and implement the measures in their respective countries. 

5.6.1 One-off costs 

The EU-wide one-off costs include all cost items that are incurred on a one-off basis 
during the development and provision of the particular test scenario under 
consideration. The total of the EU-wide one-off costs of a test scenario is referred to as 



Study on the inclusion of eCall in the periodic roadworthiness testing 
of motor vehicles: Final report 

 

 
January 2019   53 

the rated value and is distributed in the form of annual rates of depreciation across the 
depreciation period, which is defined as ten years. 
Following the expiration of this depreciation period, it is assumed that the capital 
goods will be newly procured. It is assumed that the replacement costs will correspond 
with the initial procurement costs. The annual rate of depreciation of the one-off costs 
for the introduction of the test scenario thus incorporates the annual rates of 
depreciation for all cost items, which are incurred on a one-off basis during the 
development and provision of the test scenario. 
 
The mandatory equipment for all newly approved vehicle models in categories M1 and 
N1 from May 2018 requires that all infrastructure investments must have already been 
implemented in the year of introduction in order to be able to guarantee a vehicle 
inspection. 
 
Adjustment of existing standards and norms 
The amendment of existing standards and norms relates primarily to the adjustments 
required on the part of the European Committee for Standardization, for example in 
the area of telecommunications (ETSI). 
 
Committee work 
In order to ensure the smooth implementation of test scenarios, it must be possible to 
guarantee that standards are consistent across Europe. In addition to this, the 
processes and interfaces relating to the underlying technology must be agreed by all 
stakeholders within the appropriate committees. These definitions are of even greater 
practical benefit if they are deemed valid across all vehicle manufacturers and (at 
least) Europe-wide. 
 
Here, the cost item committee work includes the minimum incurred personnel and 
travel expenses for such voting procedures, that manufacturers or PTI-providers might 
have. 
 
Software development by the vehicle manufacturer 
The software development costs to the vehicle manufacturer include the estimation of 
the costs for the drafting of requirement specifications, the additional adjustment of 
the software for the eCall electronic control unit and the test and safeguarding phases.  
 
Specification development (test technology) 
A test scenario includes several test steps. Various costs are incurred on the part of 
the developing institutions in relation to the definition and selection of the test 
technologies that form the basis for these test steps. It is assumed that the test 
scenarios are developed by the relevant institutions in the different Member States, 
the associated costs are thus for the 28 Member States taken into account and are a 
maximum value for those costs, since there might be groups of states that will 
develop test scenarios together. 
 
Software development by the institutions developing test scenarios 
The implementation of the test scenarios incurs costs that must be covered. These 
include, first and foremost, the development of the software for the scan tool which is 
mandatory from 2023 (see Directive 2014/45/EU), in order to be able to support the 
testing of the eCall system via the electronic vehicle interface. Furthermore, these also 
include the costs for the drafting of requirement specifications, the test phase, and 
safeguarding, and the development of suitable interfaces for the use of the scan tool, 
including the display of the electronically supported test steps and their result. 
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The operating software is developed by the institutions developing the test scenario, 
the associated costs thus is also assumed for the 28 Member States. 
 
For some test scenarios, further technologies are required in addition to the prescribed 
scan tool; these technologies must then be taken into consideration by the institutions 
developing the test scenario when designing a suitable test infrastructure. Costs are 
incurred to the inspector for the realisation of the PTI. 
 
Server 
For the “Test Call” test scenario IV the setup and commissioning of at least one 
analysis server must be realised. Using this analysis server, the quality of the voice 
recording and playback determined during the PTI and the accuracy of the transmitted 
location information are assessed. 
 
The operating software is provided by the institutions developing the test scenario; the 
associated costs thus depend linearly on the 28 institutions. 

5.6.2 Ongoing costs 

The EU-wide ongoing costs incurred in the study year for the introduction of the test 
scenarios include the costs of the cost items that are incurred during the development 
and application of the respective test scenario under consideration during the specific 
study year. 
 
The cost items attributed to the ongoing costs are described below, these can be 
subdivided into development costs and application costs. The application costs 
incurred as PTI process costs are directly dependent on the market penetration with 
eCall. 
 
In addition to the test technologies on which the test scenarios are based, 
manufacturer data is also required to perform the test scenario on the vehicle. The 
ongoing development costs incurred as a result of the continuous acquisition of this 
data by the institutions developing test scenarios are thus added to the one-off 
development costs. 
 
Data acquisition 
In accordance with so known Block Exemption Regulation48 , vehicle data must be 
made available by the vehicle manufacturer for a non-discriminatory fee. The content 
framework, which is to be provided in addition to the previous scope of data provision, 
includes information on the installation and design of the components of the eCall 
system installed in the vehicle and the technical behaviour of the system’s warning 
and control units. 
 
In the following observations, it is always assumed that data acquisition takes place 
centrally and that the data is then provided to all institutions developing test scenarios 
for use in the PTI. 
 
When applying the test scenarios, maintenance costs are incurred on the part of the 
institutions developing test scenarios for the specifically provided server structure – 
regardless of the market penetration with eCall. Further application costs in the form 
of telecommunication fees and additional personnel costs are incurred as PTI process 

                                           
48 Commission Regulation (EU) No 461/2010 of 27 May 2010 on the application of Article 101(3) of the Treaty 
on the Functioning of the European Union to categories of vertical agreements and concerted practices in the 
motor vehicle sector. 
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costs. In contrast to the maintenance costs, these application costs are directly 
dependent on the market penetration with eCall. 
 
Server maintenance  
The required provision of an additional server structure for the “test call” test scenario 
IV incurs annual expenses for the maintenance of the devices, which are reflected in 
this cost item. An analysis server is maintained by the institutions developing the test 
scenario; the associated costs thus depend linearly on the number of these 
institutions. 
 
Telecommunication fees 
Due to the use of public regional telecommunications networks, usage fees must be 
paid in the case of each application of the “test call,” test scenario IV. The amount of 
the telecommunication fee is thus directly dependent on the market penetration with 
eCall and is calculated as the product of 
 the fees for data transfer during the application of the test scenario on an individual 

eCall system, and 

 the number of vehicles with eCall put forward for the PTI. 
In an expert rating, the fee for an individual data transfer is estimated by standard 
fees for telephone connections at €0.03. 
 
Additional personnel costs 
The application of the presented test scenarios involves additional time expenditure for 
the inspector. The amount of the additional personnel is directly dependent on the 
market penetration with eCall. The costs are calculated as the product  
 of the additional personnel costs for the application of the test scenario on an 

individual eCall system 

 the number of vehicles with eCall put forward for the PTI. 
 
The values stated in the table below are taken as the costs for the additional personnel 
costs for the application of the test scenario on an individual eCall system: 
 

 Test scenario I…IV Additional personnel costs for the application of the 
test scenario on an individual eCall system 

Testing via warning - indicator 
lamp €0.035 

Testing via electrical interface 
of vehicle Lev. 2 €0.029 

Testing via electrical interface 
of vehicle Lev. 3 €0.053 

Testing via call €0.251 

Table 13: Additional personnel costs for the application of the test scenarios on an individual 
eCall system 

These numbers are calculated by the additional time that is required in order to 
perform the testing of the eCall functionality. Assuming net labour costs of around 14€ 
per hour (here in the case for Germany), this translates to the above reported values. 

5.7 Step 6: Calculation of the costs 

When calculating the costs for the several test scenarios, all of the one-off costs and 
ongoing costs described before, for the development, provision, and application of the 
particular test scenario are taken into account. All expenses are recorded with their 
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net present value. Table 14 contains an overview of the relevant cost items estimated 
by the FSD Fahrzeugsystemdaten GmbH for Germany for each of the test scenarios. 
Their approximate amounts correspond to the elements that are described in chapter 
6.6.1 and 6.6.2 and can be used as representatives for a country with high costs. 

The telecommunication costs depend on market penetration with eCall, as well as 
additional personnel costs and thus these are stated averaged across the study period. 

 I II III IV 

 Testing via 
warning - 
indicator 
lamp 

Testing via 
electrical 
interface of 
vehicle Lev. 2 

Testing via 
electrical 
interface of 
vehicle Lev. 3 

Testing via call 

Annual depreciation amount of the one-off costs  

 86,500 € 510,500 € 920,500 € 3,192,000 € 
Ongoing costs each year per institution 

 100,000 € 100,000 € 100,000 € 2,900,000 € 
Extra cost of labour per PTI 

 0.035 € 0.029 € 0.053 € 0.251 € 

Table 14: Overview of the cost items and their amounts 

5.7.1 Total costs 

The total costs of the development, provision, and application of the test scenarios 
during the study year are calculated as the sum of the one-off costs for the year 
distributed across the depreciation period and the ongoing costs of the test scenario 
incurred during the study year. 
 
The application costs in the form of the cost items “telecommunications fees” and 
“additional personnel costs,” incurred as PTI process costs, are directly dependent on 
the market penetration with eCall.  
 
In particular, additional personnel costs make a considerable contribution to the total 
costs. Accordingly, consistent increasing cost progressions are expected within the 
study period for all test scenarios dependent on market penetration. After achieving 
the market saturation criterion set out in Step 1, the development of the total costs 
from 2030 onwards runs parallel to the curve for the vehicle stock put forward for the 
PTI. 

Figure 10 shows the development of the total costs for the test scenarios over the 
entire study period. 
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Figure 10: Development of total costs over the study period 

5.8 Step 7: Comparison of benefits and costs 

The goal of this study is the determination of a scenario-related BCR for each of the 
four presented test scenarios. This relates to the entire study period and serves for the 
subsequent determination of the variant with the best benefit-cost ratio. Here, the 
preferred option is the variant that provides the most significant indirect economic 
yield (benefit) per euro invested. 
 
For this purpose, the annual BCR's are first of all calculated based on the monetised 
benefits and costs for the introduction of the test scenario in the respective study 
years. 
 
Since it is assumed that noteworthy quantities of vehicles with eCall will only be put 
forward for the PTI in 2019, one year after eCall becomes mandatory, in 2018 the 
costs are not compensated by any benefit. 
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To assess the value of the test scenarios over the entire study period, the benefit-cost 
ratio is calculated as the arithmetical average of all benefit-cost ratios in the 
respective years during the study period. Table 15 gives the results for these. 
  Fatalities Fatalities + 

severe accidents 
Fatalities + 
severe accidents 
+ congestion 
from accidents 
with fatality 

Fatalities + 
severe accidents 
+ congestion 
from accidents 
with fatality + 
congestion from 
severe accidents 

Scenario 0 - - - - 

Scenario I 0.96 2.86 2.90 2.96 

Scenario II 1.49 4.43 4.56 4.58 

Scenario III 1.57 4.77 4.80 4.82 

Scenario IV 0.32 0.96 0.97 0,99 

Table 15: Average partial and overall benefit of the test scenarios during the study period 

Figure 11 shows the development of the benefit-cost ratio with regards to fatalities + 
severe accidents + congestion from accidents with fatalities + congestion from severe 
accidents for the four different test scenarios in the respective years from 2021 until 
2040. 

 

Figure 11: Development of benefit-cost ratio 
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5.9 Results of the cost-benefit analysis for the different eCall test 
scenarios 

The results of the cost-benefit analysis are differentiated according to the scenarios 
and are shown for 28 institutions introducing the procedure.  

For each of the five proposed test scenarios  

 Test scenario I: Testing via warning - indicator lamp 

 Test scenario II: Testing via electronic vehicle interface Level 2 

 Test scenario III: Testing via electronic vehicle interface Level 3 

 Test scenario IV: Testing via call 

The benefit-cost ratios are summarised for all outcomes as an arithmetical average 
across the study period for the highest possible outcome, considering fatalities and 
severe accidents and also the congestion from accidents with fatality and the 
congestion from severe accidents. These can serve as a basis for decision-making. 

 Benefit-Cost Ratio (BCR) 

Scenario I 2.96 

Scenario II 4.58 

Scenario III 4.82 

Scenario IV 0.99 

Table 16: Benefit-cost ratio for all test scenario with 28 institutions introducing the procedures 

Scenario III achieves the highest benefit-cost ratio. A benefit-cost ratio greater than 
one is achieved by scenarios I, II and III. This means that, for those test scenarios, 
the necessary investments are accompanied by more significant social and economic 
benefits. 

The testing via a call (Scenario IV) with a benefit-cost ratio of 0.99 is below one and 
as such, the investment costs are greater than the accompanied benefits. 

The testing via a warning/indicator lamp (Scenario I) with a benefit-cost ratio of 2.96 
remains the test scenario with the lowest value. Test scenarios II and III are both 
much higher and close to each other with a benefit-cost ratio of 4.58 (testing via the 
electrical interface of the vehicle level 2) and 4.82 (testing via the electrical interface 
of the vehicle level 3), with Scenario III having the highest benefit-cost ratio with 
4.82. 

Overall, it can be stated that the effect of testing of the eCall system in periodic 
technical inspections would have an economic benefit for the whole society since the 
estimated benefit is larger than the estimated cost. 
 
The case of false alarms has not been included in this analysis, and while one could 
argue that false alarms should be included, in the cost-benefit analysis, we 
deliberately chose not to include them. The audio components of the eCall safety 
system are necessary in the case of false calls to inform the PSAP that deployment of 
emergency services is not required. Detecting defects in the audio components can 
therefore prevent false deployments and thus contribute to an optimised rescue chain. 
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In order to issue the all-clear in the case of false calls, a functioning voice connection 
to the PSAP is essential. The proper function of the audio components of the eCall 
safety system ensures that this remains possible. If false calls are not issued the all-
clear in due time, costs are incurred as the result of the triggering of an unnecessary 
rescue operation. The costs for these rescue operations are to a large extent 
dependent on the organisational structure of the emergency services within the 
individual European member states. While the false alarms are also related to human 
behaviour, the extent to which these will happen is not yet assessable. While the 
general PTI of the eCall system will lower defects in the passenger cars in question, 
this might also have a positive effect on false calls, meaning that the errors detected 
and fixed, will not lead to false calls either. However, there is no data yet available on 
how many false calls a defect would cause. Since any estimation would be very vague, 
the issue of false calls should be monitored and a separate study after a couple of 
years of the introduction of the eCall system should take place, evaluating the 
financial impact of false calls. Since each member state has a different health system 
and the cost-unit rates will differ substantially for the rescue operations. A general 
cost unit rate for the EU28 is not available and not universally applicable. 
 
The results of the cost-benefit analysis will be taken into consideration in the next 
working package, containing the recommendations for political decisions. 

6 Formulation of policy recommendation 

This section deals with the implementation of the results of the cost-benefit analysis in 
the relevant Regulations, Directives and Standards. 

The preferred test scenarios are first selected, then recommendations for their 
implementation are given. 

This section also covers additional recommendations that could improve the cost–
benefit factor of the selected test scenarios but are not strictly required for 
implementation. 

6.1 Selection of test scenarios 

Section 5 provided a cost–benefit analysis of the test scenarios developed in the 
Section 4.  

The “Without case” test scenario involves neither costs nor benefits. This means that a 
periodic technical inspection would not find any fault with a non-functional eCall 
system, which would prevent the system from achieving its full potential in terms of 
reducing the number of road fatalities. The scenario capable of detecting the most 
potential faults as part of a PTI is the “Test call” scenario. However, its cost–benefit 
factor is below one due to the high costs. Neither of the two aforementioned test 
scenarios will be pursued further due to a lack of financial viability. 

The three scenarios with a positive cost–benefit factor are suitable for introducing the 
evaluation of the eCall system as part of the PTI in Europe. The “Testing via electronic 
vehicle interface – Level 3” scenario has the best cost–benefit factor (4.78). The 
“Testing via electronic vehicle interface – Level 2” scenario has a cost–benefit factor of 
4.55. The only difference between the “Level 2” variant and the “Level 3” variant is 
that the “Level 2” variant does not involve testing the MSD and the audio components. 
The “Testing via warning and indicator lamp” is the simplest variant, but is only 
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capable of detecting a much smaller selection of the faults that can affect an eCall 
system. The self-test system has a lower detection rate because the technical 
complexity of monitoring the integrity of some components (e.g., speaker, 
microphone, control-module configuration) meant that they were omitted when the 
system was implemented in vehicles. 

6.2 Recommendations for implementing the results 

Under Article 17 of Directive 2014/45/EU, the Commission is empowered to adopt a 
delegated act in order to make additions to “the list of test items, methods, reasons 
for failure and assessment of deficiencies”.  

As shown in Section 4.4 the modular nature of each individual test scenario makes it 
possible to identify the necessary testing methods and how they detect specific faults. 
Recommendations for adding eCall to Annex I and Annex III of Directive 2014/45/EU 
are provided and justified below. 



Study on the inclusion of eCall in the periodic roadworthiness testing 
of motor vehicles: Final report 

 

 
January 2019   62 

6.2.1 Directive 2014/45/EU Annex I – minimum requirements concerning 
the contents and recommended methods of testing 

For the incorporation of the results of this study into Annex I of Directive 2014/45/EU, 
two variants were developed. The variants have the same technical content, and differ 
only in structure. The three test scenarios with positive cost–benefit factors are broken 
down into different sub-items based on the modules involved in each scenario. 

Proposal Variant A: 

Item Method Reason for failure Assessment of deficiencies 

 Minor Major Dangerous 

7.13        eCall 

7.13.1     Fitment Visual inspection (a) System or any component missing  X  

7.13.2     Configuration Using electronic interface y reading out the 
software version and the configuration of the 
system 

(a) Software version incorrect  X  

(b) System coding incorrect  X  

(c) Software tampering  X  

7.13.3     Condition  Visual inspection (a) System or components damaged  X  

(b) eCall MIL indicates any kind of failure 
of the system 

 X  

Use of electronic interface by reading out all 
failure information 

(a) eCall electronic control unit failure  X  

(b) Mobile network communication device 
failure 

 X  

(c) GPS signal failure  X  

(d) Audio components not connected  X  

(e) Power source not connected  X  

Power source insufficient charge  X  

(f) System indicates any other kind of 
failure not listed under (a)-(e) via the 
electronic vehicle interface 

 X  

7.13.4   Performance Using electronic interface by reading out the 
minimum set of data and testing the audio-
components (e.g. echo-test) 

(a) Minimum set of data (MSD) incorrect  X  

(b) Audio components not working in 
order 

 X  

(c) Mobile communication jammed  X  

 

It has been considered that starting on May 21st, 2023, inspection centres shall have a 
device to connect to the electronic vehicle interface, such as an OBD scan tool. 

Justification for Variant A:  

The eCall system is a complex system comprising a large number of sensors and 
actuators (see Section 5.3 – eCall - components and their defect rate). Significantly 
more components play a role in the eCall system functioning properly compared to a 
normal electronic safety system (e.g. airbag). The entire eCall system can be rendered 
completely ineffective if a single component fails or is damaged. 

Due to the variation between different evaluation methods, it makes sense to divide 
the item into various sub-items. Variant A provides a clear and concise overview of 
which testing methods can be used to identify a “reason for failure” and assign it to 
the relevant “deficiencies”. A similar format is used several times in Directive 
2014/45/EU (e.g. item 4.1 “Headlamps”) and has been shown to be practicable. 
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The testing methods are restricted to the methods that already exist in Directive 
2014/45/EU, i.e. “the visual inspection and the usage of the electronic interface”.  

The description of the usage of the electronic interface is improved by specifying the 
electronic test step (e.g. “reading out all failure information”) so that it can be 
assigned to the actual “reason for failure”.  

The “reasons for failure” are the results of the analysis of the identified faults from 
Section 4.2. For the sake of simplicity, the specific fault names were adapted to 
approximate how faults are normally referred to in Directive 2014/45/EU. Care was 
taken to reflect the fact that visual inspections are of limited use when attempting to 
detect failures in the system, even when using the MIL.  

Due to the differences in how different countries have incorporated Directive 
2014/45/EU into their legal systems, we recommend that the expansion of Directive 
2014/45/EU gives member states the option to decide whether the use of the 
electronic interface should be mandatory when testing the eCall system. For this 
reason, the “Configuration”, “Condition” and “Performance” items would only be 
considered binding once the obligation to provide the test equipment for using the 
electronic interface (Annex III, 1. Facilities and equipment (14)) is imposed. 

Proposal Variant B: 
Item Method Reason for failure Assessment of deficiencies 

 Minor Major Dangerous 

7.13        eCall 

7.13.1     Fitment and configuration Visual inspection and using electronic 
interface by reading out the software version 
and the configuration of the system 

(a) System or any component missing  X  

(b) Software version incorrect  X  

(c) System coding incorrect  X  

(d) Software tampered  X  

7.13.2     Condition Visual inspection and using electronic 
interface by reading out all failure information 

(a) System or components damaged  X  

(b) eCall MIL indicates any kind of failure 
of the system 

 X  

(c) eCall electronic control unit failure  X  

(d) Mobile network communication device 
failure 

 X  

(e) GPS signal failure  X  

(f) Audio components not connected  X  

(g) Power source not connected or 
insufficient charge 

 X  

(h) System indicates failure via the 
electronic vehicle interface 

 X  

7.13.3   Performance Visual inspection and use of electronic 
interface by reading out the minimum set of 
data and testing the audio components (e.g. 
echo-test) 

(a) Minimum set of data (MSD) incorrect  X  

(b) Audio components not working in 
order 

 X  

(c) Mobile communication jammed  X  

 

It has been considered that starting on May 21st, 2023, inspection centres shall have a 
device to connect to the electronic vehicle interface, such as an OBD scan tool. 



Study on the inclusion of eCall in the periodic roadworthiness testing 
of motor vehicles: Final report 

 

 
January 2019   64 

Justification for Variant B: 

Variant B is in line with the current structural approach of Directive 2014/45/EU and 
can be recommended as an alternative to variant A without restriction. 

6.2.2 Directive 2014/45/EU Annex III – minimum requirements concerning 
roadworthiness facilities and test equipment 

The recommended additions to Annex I do not require any additional test equipment. 
The proposed methods would not necessitate any additional requirements for 
roadworthiness facilities in accordance with Annex III. This applies to both the visual 
inspection and the usage of the electronic interface. The necessary scan tool is already 
required in Directive 2014/45/EU, Annex III, I. Facilities and equipment (14): “A 
device to connect to the electronic vehicle interface, such as an OBD scan tool”. 

6.3 Additional recommendations 

The following recommendations relate to the relevant regulations and acts of the 
European Union, as well as the legal implementation of the eCall test method selected. 
These additional recommendations are not required in order to add eCall to Directive 
2014/45/EU Annex I. The purpose of the following recommendations is merely to 
provide an overview of the relevant regulations, acts or standards that could be 
amended in future in order to increase the cost–benefit factor of the selected test 
method by further reducing the cost of implementing diagnostics and providing data. 
Some of the regulations addressed in this section are still being drafted and have yet 
to be published. This section also contains suggestions that could facilitate the 
international harmonization of eCall testing. 

6.3.1 Amendment to Draft Commission implementing act on the technical 
information necessary for roadworthiness testing of the items to be 
tested, on the use of the recommended test methods, and establishing 
detailed rules concerning the data format and the procedures for 
accessing the relevant technical information 

The information necessary for eCall testing as previously described has to be already 
provided as repair and maintenance information according to Article 3(14) of 
Regulation (EC) No 715/2007. No new requirements would be needed in this area. 

However, if the Commission intends to make additions to the information that must be 
provided in accordance with Annex I of the Implementing Regulation, the following 
information should be added to the Annex: 

 Information about the warning and control units 

 Basic diagnostic information 

 List of all failure information 

 Fitment test information including the permitted hardware and software numbers 

 Diagnostic sequences and diagnostic services necessary to access the failure-
storage, to read the MSD, to trigger the audio-components and to read the 
hardware and software number. 
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6.3.2 Regulation 2017/79 

It would not be necessary to expand Regulation 2017/79 in order to be able to carry 
out the recommended methods. 

However, the PTI should be taken into consideration at an early stage of the vehicle 
development process. This is particularly important when it comes to implementing 
diagnostic functions. These functions must be available at a uniform quality level for 
every model of vehicle and every manufacturer. We therefore fully endorse the 2015 
recommendation of the European Commission and TRL49 for the “Provisions for the 
periodic technical inspection”, in which the OBD diagnostic functions are included in 
PTI requirements at the type approval stage. 

6.3.3   ISO/WD 20730 standardization 

The ISO is currently working on ISO Standard 20730 “Road Vehicles – Vehicle 
roadworthiness interface for electronic Periodical Technical Inspection (ePTI)”. We are 
currently unable to address the precise content of the standard as the draft is 
confidential and yet to be published. 

However, we recommend that eCall be considered in the standard and that the 
relevant requirements for “diagnostic sequences” and “diagnostic services” to access 
the failure-storage, to read the MSD, to trigger the audio components and to read the 
hardware and software-number” be defined in the standard. Implementing these 
recommendations would have the advantage of significantly reducing the amount of 
data that needs to be provided, thereby reducing the cost of doing so. This would 
provide the relevant methods with an even better cost-benefit factor. 

6.4 Summary 

With the exception of the addition to Annex I of Directive 2014/45/EU Discussed in 
Section 6.2.1, no other changes to the current legislation are required. Any 
modification of the Commission implementing act on the technical information 
necessary for roadworthiness testing is to be assessed once published. 

The following supplementary measures could bring about further improvements to the 
cost efficiency of testing eCall systems as part of the PTI:   

 Adding requirements to Regulation 2017/79 to ensure that the eCall system can be 
later tested efficiently and effectively during the PTI  

 Standardization of the functions of the electronic interfaces of vehicles required for 
the purpose of testing eCall systems as part of the PTI  

                                           
49 TRL 2015, eCall Phase 2 - Technical requirements and test procedures for the type - approval of eCall in-
vehicle systems 
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Annex 1 - Survey 
DG MOVE PROJECT - Study on the inclusion of eCall in the periodic 
roadworthiness testing of motor vehicles 

The questionnaire includes a set of general questions to be answered by all 
participants and more specific questions per stakeholder groups (roadworthiness 
experts and policy makers). Participants can decide to answer all questions or 
questions specific to the group to which they belong. For most of the questions, you 
have the possibility to explain your answer. This information is valuable and we would 
appreciate to receive any information justifying your answers. 

We expect to receive your answers before 31 May 2018. Thank you in advance for 
your cooperation! 

If you have any doubts, please contact Mr J.-F. Gaillet at jean-francois.gaillet@vias.be 
 
The process chain and functionality of eCall is shown in the list and the figure below: 
 
- initialization of an eCall 
- call set up via mobile network 
- establishment of a call 
- Transmission of the MSD (Minimum Set of Data) with the 3GPP modem (3GPP: 3rd 
Generation Partnership Project. In this context, it means that the modem is using 
standards for mobile communications (2G, 3G …))  
- bi-directional voice communication  
- disconnection of call  
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NOTE: Questions 17-19 are related to personal data of respondents.  
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Annex 2 Estimation of the number of casualties that would be avoided with the 
introduction of eCall as well as cost savings related to fatalities, injuries and 
congestion savings 
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Annex 3 EeIP - European eCall implementation 
platform 
 
Source: The EC eSafety European eCall implementation platform (EeIP - 
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&g
roupID=2481) 
 
The task force of EeIP on periodic technical inspection (TF-PTI) carried out a study on 
the periodic technical inspection requirements for eCall equipped vehicles. The work 
resulted in different solutions for testing call set up and routing. Those solutions are 
summarized below: 
 A. Use of TS12 (TeleService 12) emergency call set-up message to identify and 

route test eCalls; 

 B. TS12 emergency call and additionally using the test indicator in the MSD; 

 C. Reservation of fixed numbers for test calls; 

 D. Capturing all calls coming from the vehicle and routing to a dedicated device for 
testing (e.g. by a Femtocell)50; 

 E. Use of normal emergency call 112 to PSAP (solution not recommended). 
 
The Task Force proposed different options for hosting test centres that would receive 
and manage the test eCalls:  
 1. eCall test centre hosted by PSAP; 

 2. eCall test centre hosted by governmental body; 

 3. eCall test centre hosted by vehicle manufacturer or national dealership; 

 4. eCall test server hosted locally by vehicle service centres. 
 
The study did not perform a cost-benefit analysis of the different test and hosting 
options. The GSM Association (GSMA) reacted on those options on 12/11/2014 by 
indicating that none of the options are optimal. GSMA highlighted the following issues: 
 a clear statement on the purpose and scope of the PTI is missing; 

 a commercial and operational impact analysis of the proposed options is missing; 

 The impact on the network load can be very high and compromise the normal 
traffic; 

 Most of the options involved a high implementation and operational cost; it is not 
clear who will take the cost; 

 The proposed options are not testing the actual eCall service, but they are all 
testing the test eCall. 

GSMA made a counter proposal consisting of reducing the scope of testing eCall during 
PTI, by excluding eCall test call setup and by focusing on testing the communication 
between SIM and the modem locally in the car.  

                                           
50 In telecommunications, a femtocell is a small, low-power cellular-based network, typically designed for use 
in a home or small business offering a coverage of a few tens of meters. 



Study on the inclusion of eCall in the periodic roadworthiness testing 
   of motor vehicles: Final report 

                                                                                                                                January 2019     79 

The TF-PTI finally recommended in September 2015 2 preferred scenarios for testing 
eCall: 

1. Via the initiation of a test eCall from the on-board unit; 

2. Via the eCall self-diagnostic tool. 
 
A third scenario combining the 2 above scenarios was also proposed in their report. 
The pros and cons of those 2 scenarios are summarized below: 
 
 

Initiation of a test eCall from the on-board unit 
Pros Cons 

• All components of the IVS and the 
entire chain of effect are tested; 

• PTI-Scan tool can be used without 
hardware changes; 

• No additional test equipment required; 
• Test is not bound to a location; 

• Server infrastructure must be built; 

• Internet access required for test 
evaluation; 

• Problem of call-related costs is 
unresolved; 

• Changes to standards are necessary. 
eCall self-diagnostic tool 

Pros Cons 
 PTI-Scan tool can be used without 

hardware changes; 

 No changes to telecommunication 
standards; 

 No additional hardware/costs. 

 No functional test of the mobile 
communication; 

 Limited functional test of the GPS unit. 
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Annex 4 Technical eCall system specifications with 
relevance to the PTI 
 
Without prejudging the results of the final testing scenarios that will be produced by 
WP3, it is relevant for the test scenarios development to have a list of potential 
failures of an eCall in-vehicle system (IVS) and to know what is tested during the ecall 
system power-up. To this end, the following elements are of relevance. 
 
1°) Source: Transport Research Laboratory (TRL) - eCall Phase 2: Technical 
requirements and test procedures for the type-approval of eCall in-vehicle 
systems:(https://circabc.europa.eu/webdav/CircaBC/GROW/automotive/Library/comm
ission_expert/vehicles_working/128thmeetingon2July2015/TRLeCall20Phase20220-
20Final20Report.pdf) 

 

The eCall Regulation 2015/758 requires that a warning shall be given to the occupants 
of a vehicle “in the event of a critical system failure which would result in an inability 
to execute a 112-based eCall”. A self-test function of eCall IVS can cover a variety of 
electrical failures; however, not all possible failures of IVS components can be 
detected with reasonable effort.  
 
The following table extracted from the TRL document provides a high-level list of 
potential failures of an eCall unit. The colour-coding indicates for each failure whether 
it is technically feasible to cover it in a system self-test or not. The green elements of 
the list formed the basis for the required items to be monitored as a default. It is 
considered to be likely that the red elements cannot be monitored by a self-test 
function in a typical system design. 
 

 
Part Failure mode/mechanism Comment  
eCall control unit, 
network access 
device, GNSS 
receiver  

Power supply failure (connection 
failure, short circuit, voltage 
high/low) 

 

Communication failure (bus 
connection failure) 

 

Internal hardware failure e.g. via monitoring signal 
from NAD and GNSS 
receiver 

Software error e.g. software image 
integrity via checksum 

SIM failure/not present  
SIM invalid Not feasible to test without 

network communication 
(dormant mode SIM) 

Dedicated battery Connection failure, short circuit e.g. via voltage monitoring 
Output voltage high/low Generally feasible; 

challenging in high/low 
temperature conditions 

Reduced state of capacity Generally feasible for 
rechargeable batteries; 
challenging for primary 
batteries to be performed 

https://circabc.europa.eu/webdav/CircaBC/GROW/automotive/Library/commission_expert/vehicles_working/128thmeetingon2July2015/TRLeCall20Phase20220-20Final20Report.pdf
https://circabc.europa.eu/webdav/CircaBC/GROW/automotive/Library/commission_expert/vehicles_working/128thmeetingon2July2015/TRLeCall20Phase20220-20Final20Report.pdf
https://circabc.europa.eu/webdav/CircaBC/GROW/automotive/Library/commission_expert/vehicles_working/128thmeetingon2July2015/TRLeCall20Phase20220-20Final20Report.pdf
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Part Failure mode/mechanism Comment  
at every vehicle start 
(gradually discharging 
battery) 

Reduced state of charge When applicable to 
rechargeable batteries 
only 

Mobile network 
antenna 
(GSM/UMTS)  

Connection failure, short circuit  
Reduced performance/failure due 
to unintended manipulation (e.g. 
non-approved replacement part, 
installation faults) or mechanical 
degradation (e.g. corrosion of 
contacts) 

Not feasible to test 
because similar to weak 
signal situation and 
dormant mode SIM 

Failure due to deliberate 
manipulation (shielding of 
antenna or jamming of signals), 
e.g. based on concerns the 
vehicle could be tracked 

Not feasible to test 
because identical to no-
signal situation and 
dormant mode SIM 

GNSS antenna Connection failure, short circuit  
Reduced performance/failure due 
to unintended manipulation (e.g. 
non-approved replacement part, 
installation faults) or mechanical 
degradation (e.g. corrosion of 
contacts) 

Not feasible to test 
because similar to weak 
signal situation 

Failure due to deliberate 
manipulation (shielding of 
antenna or jamming of signals), 
e.g. based on concerns the 
vehicle could be tracked 

Not feasible to test 
because identical to no-
signal situation 

Microphone(s) Connection failure, short circuit  
Reduced performance/failure due 
to degradation (e.g. soiling, 
ageing, mechanical defects) 

Would require playback 
and recording of audio 
signal at vehicle start 
(unreliable in noisy 
conditions, nuisance for 
occupants) 

Reduced performance/failure due 
to manipulation (e.g. non-
approved replacement part, 
installation faults, covered by 
retrofit elements) 

Would require playback 
and recording of audio 
signal at vehicle start 
(unreliable in noisy 
conditions, nuisance for 
occupants) 

Loudspeaker(s) Connection failure, short circuit  
Reduced performance/failure due 
to degradation (e.g. soiling, 
ageing, mechanical defects) 

Would require playback 
and recording of audio 
signal at vehicle start, 
(unreliable in noisy 
conditions, nuisance for 
occupants) 

Reduced performance/failure due 
to manipulation (e.g. non-
approved replacement part, 

Would require playback 
and recording of audio 
signal at vehicle start, 
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Part Failure mode/mechanism Comment  
installation faults, covered by 
retrofit elements) 

(unreliable in noisy 
conditions, nuisance for 
occupants) 

Crash control unit Power supply failure (connection 
failure, short circuit, voltage 
high/low) 

Potentially separate self-
test that is fed back to the 
eCall ECU 

Communication failure (bus 
connection failure) 

 

Internal hardware failure Potentially separate self-
test that is fed back to the 
eCall ECU 

Manual call button Connection failure, short circuit Depends on button design 
(open circuit design would 
not allow resistance check) 

Mechanical failure (e.g. button 
stuck) 

 

Status indicator Connection failure, short circuit Detection feasible, but 
only possible to indicate if 
status indicator is separate 
from malfunction indicator 

 LED failure Detection feasible, but 
only possible to indicate if 
status indicator is separate 
from malfunction indicator 

 Failure due to deliberate 
manipulation 

Detection feasible, but 
only possible to indicate if 
status indicator is separate 
from malfunction indicator 

Malfunction 
indicator 

Connection failure, short circuit Detection feasible, but 
indication to driver not 
possible 

Failure due to deliberate 
manipulation 

 

LED failure Detection feasible, but 
indication to driver not 
possible 

Table 1: Potential failure modes and mechanisms of eCall IVS parts; colour-coding indicates 
feasibility to check via IVS self-test (green: generally feasible; yellow: feasible in some 

instances; red: generally, not feasible) 
 
2°) Source: Commission Delegated Regulation (EU) 2017/79 
Annex VII of the regulation specifies a minimum list of technical items that need to be 
monitor by the self-test function at each system power-up. A warning in form of either 
a visual tell-tale or a warning message in a common space shall be provided in case a 
failure is detected by the self-test function. For the purpose of the test scenarios, we 
can assume that those elements are automatically checked and that a visual check 
during the PTI process will ensure that they are properly functioning if no warning is 
displayed. 
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Table 2: List of items checked during system power-up  
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Annex 5 - Data Material for CBA 

A 5.1 Impact assessment of eCall 

Source: IMPACT Socio-economic impact assessment of stand-alone and co-operative 
intelligent vehicle safety systems (IVSS) in Europe - 2008 (Author: TNO Built 
Environment and Geosciences - https://cordis.europa.eu/project/rcn/80586_en.html)  
 
The perceived usefulness according to the Eurobarometer survey (Eurobarometer 
2006) can be summarised as follows: 
 eCall receives the biggest support among EU citizens. The highest number of people 

in each Member State (except Austria) perceives this safety system as useful and is 
willing to have this equipment in their new car. In every country the largest share 
of citizens does not regard the eCall safety system as inconvenient (45%). Those 
drivers who would like to have this system in their new cars rarely consider this 
system to be a real risk (8%). Those who would not want to have eCall consider 
this system to be a real risk more often (19%). 

 
eCall is favourable from the perspective of the system users. The market price for 
eCall seems fair in that way that an average user will get a payback over the time he 
drives the vehicle. The assessment concluded that an early market introduction can be 
recommended. 

Source: Impact assessment – Commission recommendation on support for an 
EU-wide eCall service in electronic communication networks for the 
transmission of in-vehicle emergency calls based on 112 – 2011 (Author: TRL 
- http://ec.europa.eu/smart-
regulation/impact/ia_carried_out/docs/ia_2011/sec_2011_1019_en.pdf) 
This impact assessment has been used for the consideration of the monetary value of 
road casualties and injuries. 
 
Relevant elements include: 
1°) With eCall, emergency services' response time would be reduced by 50% in rural 
areas and 40% in urban areas, leading to a reduction of fatalities estimated to be 
between 2% and 10%, and reduction of severity of injuries between 2% and 15%, 
depending on the country considered. 
 
2°) Road accidents lead also to congestion. Due to a shorter rescue time, eCall will 
also reduce the congestion time, because on one side the faster arrival of rescue 
teams, police and towing firms enables the accident scene to be cleared more quickly, 
and on the other side, the quickest reporting of the incident to the traffic management 
centre. This would allow quicker information to other road users so that they can also 
take the necessary actions to avoid the incidents scene if possible. The study 
concluded in a possible reduction in congestion costs in case of accidents, depending 
on the country, in the range from 3% -UK, 10% -Finland, 17% -The Netherlands, 
Hungary. 
 
3°) eCall would be more beneficial in remote areas and during night-time for the 
safety of road users, whereas in busy roads (during daytime) it would produce more 
benefits in terms of improving incident management and reducing road congestion and 
secondary accidents. 
 

https://cordis.europa.eu/project/rcn/80586_en.html
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The table in Annex II gives an estimate of the number of casualties that would be 
avoided with the introduction of eCall as well as cost savings related to fatalities, 
injuries and congestion savings.  
 

Source: European Commission statistics (2016 - road fatalities in the EU since 
2001 (https://ec.europa.eu/transport/road_safety/road-safety-facts-
figures-0_en) 
The new EU road safety guidelines would aim to cut European road deaths by 50 % by 
2020. 
 
Other key figures: 
 Road Safety is a major societal issue. In 2011, more than 30,000 people died on 

the roads of the European Union, i.e. the equivalent of a medium town. 

 For every death on Europe's roads there are an estimated 4 permanently disabling 
injuries such as damage to the brain or spinal cord, 8 serious injuries and 50 minor 
injuries. 

 

 
 

Figure 1: Evolution of EU fatalities 
 

 

A 5.2 Expected number of eCalls 

Source: Impact assessment – Commission recommendation on support for an 
EU-wide eCall service in electronic communication networks for the 
transmission of in-vehicle emergency calls based on 112 – 2011 (Author: TRL 
- http://ec.europa.eu/smart-
regulation/impact/ia_carried_out/docs/ia_2011/sec_2011_1019_en.pdf) 
The total number of eCalls, based on statistics from existing private systems (i.e., GM 
OnStar in USA and PSA in Europe) is estimated to be around 5,5 million of calls per 
year when fully deployed in the whole passenger cars' park. This would mean a 2% 
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increase in the total number of emergency calls in Europe, around 3 more calls per 
PSAP operator per day. This is not taking into account the substitution and 
accumulation effects:  
1°) substitutions as the emergency calls will not be done using the mobile phones 
because the eCalls are initiated automatically; 
2°) accumulation of eCalls by the PSAP operator, e.g., in case of accidents in the 
highway, where several "good Samaritans" may call for the same accident. 
 
The table below is extracted from the TRL report and provides and provide estimates 
of the total eCalls per year and per day when fully deployed. 
 

 
Table 3: Estimated number of annual emergency calls in the EU Member States 
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Remark: Recent (April – May 2018) discussions with PSAP operators indicated that 
around 5 to 10 % of current 112 calls (made today via mobile phones) are confirmed 
as incident report and transferred to emergency services. Some countries already 
report false eCalls caused by faulty mobile devices (around 10 per week). Those false 
eCalls refer to situations when mobile devices (phones) trigger eCall flag in the 
signalling and the call is handled by the mobile network operator as eCall; however, 
there are no MSD data included. Those false eCalls would also need to be considered 
in the CBA. 

A 5.3 Defect rates of electronic systems in-vehicle system components 

Source: Study on the Future Options for Roadworthiness Enforcement in 
European Union., 2007 (Author: AUTOFORE project – CITA: Comité 
international de l’inspection technique automobile - 
https://citainsp.org/studies/autofore-2007/) 
Within the scope of the AUTOFORE study (CITA, 2007) it was determined that 30,5% 
of all cars registered in the EU are presented annually to PTI.  

Source: Study on a new performance test for electronic safety components at 
roadworthiness tests – 2014 (Author: ECSS project – CITA: Comité 
international de l’inspection technique automobile - 
http://citainsp.org/studies/4267-2/) 
There is currently no information about eCall system failure rate. Research undertaken 
by CITA and partly funded by the European Commission has shown that electronic 
systems on vehicles have failure rates comparable to mechanical systems that 
are considered important enough to be included in periodic inspections (Rompe 2002). 
The failure rates of electronic systems increase with both vehicle age and distance 
travelled. On-board electronic systems typically have built-in diagnostic capabilities 
that can recognize malfunctions; however, their capability is currently limited to the 
electronically controlled programme, the incoming signals from the sensors, and 
outgoing pulses.  
 
The ECSS study used defect rates obtained from measured defect rates from year 
2013. Detection rates were estimated using expert judgement based on the 
knowledge of what defects the current PTI is capable of detecting and what proportion 
these are of all possible defects. This was performed for each major safety system 
(i.e. brakes, steering and lighting) by building up from the sub-systems, e.g. brakes, 
pad/disc efficiency and electronic safety sub-systems ABS, ESC. For electronic sub-
systems the current PTI only performs a visual inspection of components and checks 
the MIL (Malfunction Indicator Light). On this basis, the effectiveness of detection for 
the current PTI was estimated to be low at 50 %. With the new inspection method 
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information from the vehicle interface like status and values will be available, so an 
increase of 40 % in effectiveness of detection was estimated.  

  
 

Table 4: Detection rate estimation 
 

A 5.4 Statistics on vehicles 

Source: Eurostat statistics database  
(http://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do) 

The CBA analysis will also be using estimates of the number of vehicles. The Eurostat 
statistics database will be used to this end.  

 

http://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do
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Figure 2: New vehicle registration per country 
 

Source: ACEA report, vehicles in use – Europe 2017 (www.acea.be) 
Cars are on average 10,7 years old in the EU. Poland, Latvia and Lithuania have the 
oldest fleets, while the youngest cars can be found in Luxembourg and Belgium. From 
ACEA statistics below, 3 groups of countries can be identified: 
 
1°) those for which age of fleet is on average below 10 years (e.g. Austria, Belgium, 
Denmark …): 10 countries 
2°) those for which age is between 10 and 14 years: 7 countries 
3°) those for which age is over 14 years: 8 countries 
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Figure 3: Estimates of vehicle age per country 
 

 
Source: ACEA (2017) consolidated registrations - by Country 
(http://www.acea.be/statistics/tag/category/by-country-registrations). 
 
Each month, ACEA publishes two press releases reporting new passenger car (PC) and 
commercial vehicle (CV) registrations in Europe. These also contain an update of the 
previous year’s results. The data published by ACEA for the current year is provisional 
and provided by national sources. ACEA also regularly publishes the consolidated 
data below. This information is compiled by the Association Auxilliaire de l’Automobile 
(AAA) and is occasionally refreshed in order to take account of variations in the way 
vehicle registrations were estimated or accounted for initially. This normally only 
applies for the current year or the year immediately preceding it. 
 
 
Legend 

EU15 Member States before the 2004 enlargement: Austria, Belgium, Denmark, Finland, France, 
Greece, Germany, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, Sweden, the UK 

EU11 Member States having joined the EU since 2004: Bulgaria, Croatia, Czech Republic, Estonia, 
Hungary, Latvia, Lithuania, Poland, Romania, Slovakia, Slovenia (data for Malta and Cyprus 
unavailable) 

EU EU15 + EU11 

EFTA Iceland, Norway, Switzerland 

Enlarged 
Europe 

EU + EFTA 

Western    
Europe 

EU15 + EFTA 

http://www.acea.be/statistics/tag/category/by-country-registrations
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Figure 4: New passenger car registration 
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• one copy: 
via EU Bookshop (http://bookshop.europa.eu); 

• more than one copy or posters/maps: 
from the European Union’s representations 
(http://ec.europa.eu/represent_en.htm);  
from the delegations in non-EU countries 
(http://eeas.europa.eu/delegations/index_en.htm);  
by contacting the Europe Direct service 
(http://europa.eu/europedirect/index_en.htm) or calling 00 800 6 7 8 9 10 11 
(freephone number from anywhere in the EU) (*). 
 
(*) The information given is free, as are most calls (though some operators, phone boxes or hotels 
may charge you). 

Priced publications: 

• via EU Bookshop (http://bookshop.europa.eu). 

Priced subscriptions: 

• via one of the sales agents of the Publications Office of the European Union 
(http://publications.europa.eu/others/agents/index_en.htm). 

 

http://europa.eu.int/citizensrights/signpost/about/index_en.htm#note1#note1
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