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Abstract. eCall is a complex solution, aimed at supporting drivers and car pas-
sengers in the event of an accident in Europe. This automatic emergency call
system for motor vehicles, planned by the European Union, is installed in all new
models of passenger cars and light commercial vehicles. In this context, the con-
tribution analyses the monetary value of the eCall system implementation.
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1 Introduction

Information technologies (IT) and innovative solutions influence humanity both posi-
tively and negatively [1+6]. In this context, modern technologies offer new solutions to
well-established problems, e.g. automobile accidents. A good example of such an in-
novative solution is the automatic emergency call system (eCall) which will be imple-
mented in the European Union beginning in March 2018 [7].

This IT solution is also important from the psychological point of view, since the
need for safety is one of the basic needs of Maslow’s well-known hierarchy of needs
[8]. The development and search for an EU-wide implementation of the eCall system
is only one evidence that this statement is still valid.

Still, such a system brings more than one solution to a specific problem and encom-
passes numerous aspects when considered thoroughly. Some of the effects of this safety
system can be expressed in monetary values that will be analysed in this paper, which
is structured as follows. Section 2 provides a brief overview of the development, the
functions, and the necessary infrastructure of the technology. Section 3 focuses on pos-
itive and negative monetary and non-monetary aspects of the economic impacts of its
implementation, which are further analysed from two different perspectives. Finally,
Section 4 of the paper summarizes the initial findings and presents possible future de-
velopments for eCall.
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2 Emergency Call System — functions and infrastructure

The eCall system is part of the “Road Safety Strategy” which was launched by the
European Union in 2010. The system is meant to work throughout the entire European
Union based on the existing platform of a uniform emergency call number 112 [9], with
the main goal to manage emergency calls. The general aim of the system’s implemen-
tation can be summarized as “automating the notifications of traffic accidents from an-
ywhere in the European Union and associated countries” [9].

In the event of an emergency, most likely a car accident, the system is either auto-
matically or manually triggered and an emergency call is established [10]. The purpose
of such a system is to facilitate the making of the call. It is especially helpful in situa-
tions when the passengers of the vehicle are not able to make the call themselves [11],
e.g. in situations when an individual does not have a mobile phone to use for an emer-
gency call. Furthermore, it provides an additional advantage as the system is not only
meant to establish a voice connection, but also establishes data transfer. To ensure the
operability of the system, the Public Safety Answering Points (PSAP), serving as call-
centres receiving the emergency calls, must be upgraded and vehicles have to be
equipped with in-vehicle devices, which will act as triggering mechanisms [10].

The implementation of an automatic notification system for emergency situations on
roads has several goals. One of the main goals among these is to cut the number of road
casualties in half by the year 2020. This is a significant challenge given that alone in
the year 2014, there have been approximately 26,000 people who died as a consequence
of a car accident in the European Union. Yet, the system does not only aim at lowering
the number of human casualties on roads; but it aims as well at reducing the number
and the severity of injuries in general [9]. Moreover, the introduction of the eCall sys-
tem is also an attempt to unify the in-vehicle emergency systems within the European
Union. As a matter of fact, many similar systems such as the “Volvo On Call” are op-
erational throughout Europe [9]. However, these systems are voluntarily purchased by
car-owners as optional add-on service and are not standard. Considering their benefits,
this should change with the implementation of the eCall system.

eCall was introduced by the European Union in 2001 and was originally meant to be
fully operational by 2009 [12]. However, in 2006 the European Commission postponed
the desired year of implementation to 2010 [13], and again to October 2015 [14]. As of
today, the system is to be launched in all EU-member states by 31 March 2018, making
it mandatory that all new types of vehicles introduced after this date will have to be
equipped with eCall technologies [15].

To ensure operability of the system, each EU-member country must equip and ensure
that the infrastructure of all national Public Safety Answering Points (PSAP) is capable
of receiving eCalls by 1 October 2017 at the latest. It must be guaranteed that all PSAPs
work on the basis of the 112-emergency number [7], which was launched in 1991 [10]
and is still active as a pan-European emergency call number. It should be highlighted
that the eCall system is not meant to substitute this number, but is rather based on this
well-established emergency call platform and should enable the triggering of an auto-
matic emergency call from the inside of a vehicle.



As indicated, the road towards an EU-wide implementation of the system was inter-
rupted or postponed several times. However, the introduction of the EU “Road Safety
Strategy” in 2010 marked the beginning of a more dynamic development [9]. One of
the largest steps in ensuring a required level of preparedness of the European market
was taken in 2011 when a pilot project co-founded by the European Union, referred to
as the Harmonised eCall European Pilot (HeERO), was launched. For three years, the
eCall system was tested in nine European countries. The number of these testing coun-
tries was increased with an additional six countries in January 2013, and the second
stage of testing began. Furthermore, several other countries desired to join this pilot
project, but their request was not successful. The goals which were followed by HeERO
included: expressing a necessity of upgrading infrastructures to support the uniform
eCall system, boosting investments into these, and generally preparing the entire area
for the compulsory introduction of the system [9] by October 2017 [7].

To ensure full functional capacity of the eCall system, both vehicles and the infra-
structure must be prepared accordingly. Vehicles have to be equipped with eCall tech-
nology consisting of an In-Vehicle System (IVS) that is capable of establishing an
emergency call using a mobile network [16]. Further, this IVS is attached to collision
detection sensors such as airbags or any other triggering sensors [17] that are integrated
in the vehicle and is also connected to the audio-communication mechanisms of the car
[91.

Once these devices are installed and operational within the vehicle, the system is
able to work and can be activated in two ways. It can be triggered either automatically
or manually. The automatic triggering is meant for serious accidents when the in-built
sensors mentioned above detect an impact and independently initiate an emergency call
[9]. The second method for activating the system is meant for cases when an individual
witnesses another accident, when the car crash has not been so impactful that the system
would have been triggered automatically [18], or for any other emergency case which
has not evoked an automatic response by the vehicle.

The PSAP have to be prepared for handling eCalls to ensure a state of readiness
within the infrastructure. This is a crucial premise since the PSAP do not only have to
be able to establish a voice connection with the vehicle but are also required to be ca-
pable of decoding a bundle of digital information that is sent to them by the IVS. This
information is often referred to as the minimum set of incident data (MSD) [10]. One
of the main pieces of data which is transferred from the crashed car to the PSAP is a so
called eCall Flag - a piece of information that is decodable by the answering points
which clearly states that the incoming emergency call is an eCall [9]. The eCall Flag is
crucial and especially valuable in situations when the passengers of the vehicle are not
able to speak. If such a call would be not routed to an eCall-supported PSAP, the emer-
gency call [19] would be defined as a silent call and would thus most probably be ter-
minated by the operator.

However, knowing that it is not a silent call and given the MSD, the emergency call
operator still has information to work with. Based on this, the operator is facilitated in
making better, well-informed decisions and can arrange for the needed rescue services.
In this regard, the MSD contains information such as the car’s location, the direction in



which it had been moving, the vehicle’s description, the time [9], and whether the sys-
tem was triggered automatically or manually [17]. Depending on whether the used
PSAP is privately or publicly owned, additional information can be shared useful for
road assistance or the Global Positioning System (GPS navigation) [9].

Once a call is triggered and the MSD is transferred, the system works in such a way
that all installed microphones and loudspeakers in the vehicle are solely dedicated to
the system and used as means of communication with the mobile operator. Interestingly
enough, this connection can only be terminated by the PSAP and cannot be discontin-
ued from inside the vehicle. Still, the audio systems within the car remain designated
to the system in the event of a call back [9]. Generally, the establishment of a voice
connection is primarily meant to be a source of additional information for the operator
of the emergency call line [17]. The determination of the exact location of the car is
complemented with the international GPS location [20]. Notably, these positioning ser-
vices can also be provided by the European Galileo system [16].

3 Analysis of non-monetary and monetary value

3.1  Non-monetary value

More than two thirds of car accident-related emergency calls are not made by the people
directly involved in the accidents [21] but are made by witnesses. This could be due to
the fact that the victims of an accident are incapable of making these calls because of
their injuries, but it can also be that those involved do not even realize the severity of
the situation. This is often the case when occupants of a vehicle are intoxicated, under
the influence of other addictive substances, or have suffered a severe shock or trauma
during the crash itself. Thus, a system, which is able to make such a call automatically,
would be of major importance. It is expected to reduce the notification delay in approx-
imately one third of the cases. This equals an estimated net gain of ten minutes. Half of
the fatalities occur exactly within these first minutes after an accident and only about a
third of them occur in the hours following the crash [21]. Transforming this value into
the number of saved lives, it may be expected, that up to 2,500 lives could be saved
every year with the eCall technology [20]. Knowing that there have been 26,100 road
fatalities solely in the year 2015 in the entire European Union [22], eCall technology
could lead to a significant reduction in this number. If focusing only on Austria, the
number of road casualties in 2015 was 479. Considering it is 1.84% share of the number
of fatalities in the entire EU, depending on the actual number approximately 46 people
could be saved each year just in Austria [22].

The eCall system positively contributes in terms of saving lives by sharing the vehi-
cle’s location with the PSAP. However, even without the use of eCall, the legislation
of the European Union anticipates such situations and obligates mobile network oper-
ators to provide the location of all 112-callers if asked by the PSAP [16]. Thus one
could claim that the eCall system is redundant as this piece of information could be
retrieved as well differently. When considering the system more thoroughly it becomes



obvious that the 1VS supply not only location data but a whole bundle of highly im-
portant information (see section 2).

One of the biggest reservations in connection to the implementation of a technology
such as eCall is the concern for an individual’s privacy. Thus it must be ensured that
personal data cannot leak and that the system only communicates with a PSAP when
triggered [9]. In addition, any continuous tracking achieved through the 1VS should be
impossible [11] and, even if it is transmitted to the responsible PSAP, the MSD should
be handled according to the data protection rules that are valid within the European
Union. However, despite these reassurances, official EU documents indicate that the
information gained from IVS could be used for further developments in numerous ar-
eas. Besides other things, it could be of use to telecommunication-system providers and
the car-industry to develop and propose new services and products [23].

Still, the extent of both positive and negative effects will greatly depend on the sys-
tem’s penetration rate [21]. In the year 2013, the European Union expected the pene-
tration rate to reach 100% by the year 2033 [14]. Given the delayed starting date of
implementation however, the maximum penetration rate will be reached only by 2035,
at the earliest [15].

3.2 Monetary value

Apart from the non-monetary value of eCall, the system also brings a lot of aspects that
can be expressed in monetary values. These are factors which might not be obvious at
first sight but are of great importance. Talking about monetary consequences associated
with eCall not only involves the costs of installing eCall devices into vehicles but also
the effects of reducing congestion, saving people's lives, and even using the data the
system provides. In the following, this subsection will attempt to shed light on the less
defined economic consequences of eCall. It will do so from two perspectives. First,
there are areas within the private sector which are likely to be influenced through the
introduction of the eCall system. Secondly, there is an even greater sphere of the eco-
nomic background of automated emergency call systems in vehicles within the public
sector. Thus, eCall does not only affect individuals but is important for society as a
whole. Moreover, these monetary values are foreseen by the European Union itself [7]
and are included in the “decision [...] of the European Parliament and of the council
[...] on the deployment of the [...] EU-wide eCall service” [7] from the year 2014,
stating that the service is also expected to provide monetary benefits to society by re-
ducing congestion and secondary accidents as well as improving incident management
[71.

The extent of the monetary values also greatly depend on the penetration rate of the
system [21]. Once the desired 100% penetration rate is achieved and given the manda-
tory regulatory measures of eCall, the benefit-cost ratio is expected to reach 1.74 [14].

3.2.1 Public Sector
It is estimated that the public incurs costs of more than €160 billion per year due to
vehicle accidents [16]. Through the introduction of eCall, the EU expects not only a



reduction in the number of casualties, as outlined in the previous section, but also a
significant reduction of these costs [20]. The cost reduction is estimated to reach up to
€20 billion per year [10] and can be explained by a series of individual factors. The
most prominent factors, frequently discussed in related literature include: the reduction
of congestion, enhancing traffic services, improving accident management and saving
human lives. Each of these factors can be measured in monetary values and will be
further discussed in the following.

Traffic congestion is a very cost-intensive factor with regards to this evaluation. Dis-
regarding the European Union, yearly costs of traffic congestion can amount to up to
US$23 hillion for a single city. The city of Los Angeles for instance has to face this
amount of costs on a yearly basis [24]. With regards to the EU, the costs of traffic
congestion per city are not as staggering, however when investigating traffic congestion
costs on a national level they can even surpass the frontier set by Los Angeles e.g. the
United Kingdom estimated its costs caused by traffic congestion in the year 2003 to
have reached up to US$23.7 billion [25]. As it is hoped that eCall is to be used as a
source of information for traffic management hubs, the number of secondary accidents
could be lowered, and other drivers could be informed well in advance. Thus, eCall is
also expected to help to reduce traffic jams by redirecting traffic to roads that are less
congested [9]. Given these outlined scenarios, the portion of public costs due to traffic
problems caused by congestion is expected to decrease.

Another aspect that can be expressed as monetary value is the price of a human life
itself. Through the goal of reducing the number of fatalities and the severity of injuries
[9], further savings could be achieved. Calculating the value of a human life however
is a rather complex task. Even though it is a topic that has been targeted by scientists
for more than several decades, a generally accepted equation for expressing this value
does not exist. However, existing studies agree that the value of a human life depends
on the contribution to society that would have been achieved by that individual [26].
Some of the determining values are age, gender, and the length and quality of education
obtained by the potential victim [27]. Based on these values, it is possible to ascertain
a monetary value expressing the loss to society caused by losing a human life, measured
over the achievable lifetime earnings of the victim. Exact numbers will not be calcu-
lated at this point and the claim rather serves the goal of expressing the fact, that even
the loss of a human life can be expressed as monetary value.

The total amount of costs to society caused by traffic accidents can be expressed as
GDP-shares and amounted to 3.3% of the Austrian GDP in the year 2012 [28]. This
implies that without any costs related to traffic issues, the GDP of Austria would have
not amounted to US$407.45 billion [29] in 2012 but would have amounted to
US$421.3547 billion. Without doubt, a comparable improvement of Austria’s GDP
through the introduction of the eCall system, is not realistic. However, considering the
forecasted savings’ cap of €20 billion on the total costs of €160 billion per year, it could
be expected that a similar positive change could have been witnessed in Austria as well.
The positive change in the Austrian GDP would have accounted for up to 12.5% and
could have led to a net gain of US$1.74 billion on the GDP back in 2012. Since these
amounts depend on the GDP value and the assumption that the 12.5% savings target is
equal throughout all EU countries, the sums presented in this paragraph are only an



approximation of the possible net-gains achievable through eCall. The exact equations
are presented in Appendix.

Still, an introduction of eCall would not only be limited to savings, but would also
offer countries new opportunities in terms of collecting revenues, e.g. collecting road
charges, which is potentially accomplishable through the IVS [23].

3.2.2 Private Sector
The introduction of eCall presents as well opportunities for changes within the private
sector. Some of these are also foreseen by the European Union itself [11].

PSAP can be either publicly or privately owned [21]. With private investors, the
costs of updating these answering points would be relocated away from the state budget.
Even though the costs of establishing and maintaining such a PSAP are not exactly
defined, they are assumed to be substantial, given the fact that alone the needed servers
are priced up to €20,000. Further costs include, among others, the expenses for the
MSD-decoding software and training costs [14]. Regardless, the decision of letting pri-
vate organizations take over the role of otherwise public sector-provided services must
be taken well in advance and is both a money and time consuming matter, keeping in
mind that these eCall-ready PSAP had to be fully operational by 1 October 2017 [7].

Despite the fact that emergency calls, even if made by eCall systems, are free of
charge [7], the technology is of interest for various market players. Not only the auto-
motive industry itself, but also telecommunication providers and many more could en-
hance their business models based on the mandatory introduction of this system [16].
Furthermore, eCall offers an opportunity for Third Party Services (TPS) which are also
foreseen by the EU and are expected to work side-by-side with the PSAP [11].

Considering automated manufacturing processes and the desired degree of imple-
mentation, the costs for installing one fully operational eCall system into a vehicle will
not exceed €100 [23]. Still, manufacturing the software and the hardware could be an
interesting business opportunity and is already followed by some well-known compa-
nies, e.g. Bosch [30].

Yet, it is an interesting fact that there are no exact conditions under which the system
has to be triggered automatically. The sensors have specified limits between which the
system surely needs to be activated and when it cannot be activated. These frontiers are
defined through UN regulations, but the exact amount of triggering-force expressed in
any quantity is not exactly defined. Thus, there remains a small area between the two
extreme points and it is the role of the producers of these systems to fine-tune the sys-
tems [17, 31]. Based on this, a wide range of differently sensitive products can be ex-
pected whereby some might be automatically triggered after a small bump and other
models which will not act in the same way. Therefore, it is likely that different segments
within the market for eCall VS will come into existence, influencing the revenues of
automobile manufacturers.

An example of this influence could occur if it would become publicly known that
the eCall systems of a certain car manufacturer are more likely to be triggered whereas
those of another manufacturer might require greater forces to be activated. Considering
two cars, each with a different eCall system, it is to be assumed that the mark and thus
the type of the IVS installed might be of importance for people when deciding between



the two vehicles. These can be substituted by the VS and thus a decision between these
two cars might be based on the preferences of a driver to own a car which either can be
seen as safer since the triggering force set in the IVS is lower or one which has a less
sensitive system and thus does not report a little bump when parking the car. Even
though this example might be exaggerated and these diverse preferences surely go hand
in hand with the different types of drivers, even this could influence customers’ choices
when purchasing a vehicle. Consequently, car manufacturers could be affected as well
through the choice of which IVS they use. Such a connection seems more than plausi-
ble. However, the relevance of it would have to be further examined.

Another sector, which could be heavily influenced through the introduction of eCall
is the insurance market. Retrieved data from IVS could be used for determining acci-
dent causes, it could speed up the process of handling individual cases and it could even
be used for revealing insurance scams. Further, it could be used for the automatic pro-
cessing of administrative procedures and could even help to fight car-theft related
crimes [32]. It is a fact that such improvements would influence thousands of people
but, since insurance companies are profit-oriented and, not state owned organizations,
even this effect is to be classified as influencing the private sector above all.

4 Conclusion and Outlook

The eCall system is a complex solution that provides matters of assisting to make an
emergency call in the case of an accident in Europe. Not only does it show its potential
in terms of saving lives and reducing the consequences of car accidents in general, it
can be further seen in a different light if looked at by an economist. There are many
areas of the private sector influenced by this system, and there are also numerous areas
within the public sector that are not independent of the eCall system. Furthermore, these
influences can be categorized, subject to the sector they affect. Thus, we can diversify
between private and public sector related consequences of the mandatory introduction
of eCall.

Future developments promise further improvements and enhanced features. This
very fact also applies to eCall, which is expected to provide even a two-way data trans-
fer in the future. Not only will the PSAP be able to receive data from vehicles, it will
also have the option of sending instructions to the car itself. This means that the PSAP
will be given the option of remotely sounding the horn of the crashed vehicle, unlocking
its doors, switching its lights on and off, or letting them flash [9]. The two-way data
transfer could also be used for establishing a video transfer between the vehicle and the
corresponding PSAP [33].

The development and procuring of its operability were not uncomplicated and have
been going on for more than a decade now. Nevertheless, as well the eCall technology
is expected to further develop and offer more features in the future.
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Appendix

For Austria:
US$407.45 billion GDP in the year 2012 [25]
3.3% GDP loss due to traffic accidents [24]
US$421.3547 billion = potential GDP without these accidents

_ 407.45
~ 1-0.033
€20 billion possible savings [6] on the €160 billion costs throughout the entire EU [12]

x = 421.3547

12.5% = expected upper bound on the cost savings

—20—0125—125‘V
x—160— . =12.5%

US$13.9047 billion = the potential net gain by 100% reduction in the costs of traffic
accidents

x =421.3547 — 407.45 = 13.9047
US$1.7380875 billion = the expected upper bound for the net gain in GDP

x = 13.9047 * 0.125 = 1.7380875



