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electronics, automotive, mobile telecoms, etc.) and on an international basis.

PTOLEMUS, founded by Frederic Bruneteau, operates across Europe and has Partners in
Brussels, London and Paris. It has also built a network of location specialists across the world
to be able to analyse and address global location and mobility issues.
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products and associated applications.
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He brings to the study his expert knowledge and understanding of markets such as
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INTRODUCTION

Kant, the German philosopher, used to define space and time as the two fundamental
conditions of our perception.

While time permeates every aspect of our daily lives (starting with our personal watches), we
believe that the impact of location has not fully been translated in our daily lives yet.

A large number of influential thinkers such as Thomas Friedmann, the Pulitzer prize-winning
author, even believe that the world is becoming “flat” and that the emergence of the Internet is
making location completely irrelevant.

In this study, we will explain why we consider that the opposite will be true. Location will
become increasingly omnipresent in our lives and the mobile Internet will drives this
revolution.

Reasons for this are numerous:

* For a start, human beings are not ubiquitous e.g. we cannot attend 2 meetings in different
places at the same time. This means that our location is a key part of our context and is
extremely helpful in the efficient and non-intrusive delivery of services;

* The cost of embedding location capability is becoming so low that universal penetration of
location is to be expected in most portable electronic devices within the next 5 years;

* The extremely rapid penetration of the mobile internet (over 1 billion 3G users in 2010),
together with lower data costs, makes it possible to combine location with a multitude of
cloud-based databases that will “understand” the user / device to deliver what is most
appropriate;

* Access to basic map data and to a number of value added applications such as navigation
is gradually becoming free, which will “subsidise” the complete location-based services
(LBS) ecosystem;

* Finally, this would not be true without a few key players of the digital economy such as
Google, Nokia, and Apple, which have put location at the centre of their strategy.

In this study, we have focused most of our investigation efforts on the following topics:

*  Which location technologies will emerge and what will be their business models?
*  Which location enabler should be used for what application?

*  What role will location technologies play in the shaping of the future LBS and telematics
value chains?

*  What is the expected market size for these technologies in the next 5 years?
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To conduct this study, we have relied on

Interviews with nearly 100 executives from all sides of the industry (list attached at the end
of this study),

Over 6 months of desk research and primary research, notably an online survey,

Building a market model so as to combine strategic and technology analysis with hard
tfigures, and obviously,

Our own understanding of an industry that we are passionate about.

We believe that the output of our work brings together for the first time

A consolidated and critical view and comparison of all location technologies, from
Assisted GPS to IP location,

An analysis of the links between “upstream” location technologies and “downstream”
devices, applications and companies, such as handset vendors or content providers,

An in-depth investigation of the Cell-ID and WiFi positioning technologies,
A review of major upcoming telematics applications, notably eCall and PAYD,

Numerous tips for investors on which companies lead the way in emerging location
markets,

An analysis of the impact of key evolutions, in particular free navigation, indoor location,
contextual location, etc.

A market assessment and quantification focused on Europe.

It has been a pleasure for us to conduct this study.

We hope that you will enjoy reading it.

Your feedback will always be well received.

Please send your comments to locstudy@ptolemus.com.

Thank you.
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EXECUTIVE SUMMARY

What will you need to remember?

We've tried the impossible, i.e. summarise the study in the following 12 axioms.

10.

11.

12.

. Pervasive location and connectivity will revolutionise the business of mobility.

GPS is dead. A large number of applications require greater coverage, accuracy and speed
from positioning technologies. GPS is not good enough any more.

Long live GPS! Glonass and then Galileo will refresh the GNSS (Global Navigation Satellite
System) industry but will be incorporated with GPS chipsets.

Hybrid location solutions will become the norm and will include WPS, Cell-ID and motion
sensors, best fitted for multiple growth areas such as indoor location services, pedestrian
navigation and local search.

Google, Nokia and Apple have put location at the centre of their mobile strategy. As a result,
by 2014, mobile phones equipped with navigation will represent over 85% of all
navigation systems or 450 million devices.

Location-based advertising will become a real business, revolutionising not only
navigation but multiple mobile services.

Embedded car navigation systems and PNDs will continue to grow if they become
connected and open up to the larger ecosystem.

E112 will benefit from wider implementation and increasing accuracy.

eCall, B-Call and Pay as you Drive (PAYD) insurance will drive the in-car telematics
ecosystem and reach over 100 million vehicles equipped by 2014.

Emulating the successful IP location model, location provisioning and storage will
become a low margin, ultra high volume business. This will enable location to be used in
virtually all mobile services, as a key part of users’ and devices’ context.

Location-based social networking will become the norm in the next 5 years, facilitating
the complete LBS ecosystem. We will all accept to be located because we will find significant
value in doing so.

Privacy will need to be actively managed and transparent, including by Apple, Facebook
and Google! Otherwise, a public backlash against all LBS is inevitable.

Mobile operators will open up the Cell-ID ecosystem by facilitating access to historical
and real-time location data, which will create a completely new revenue opportunity for
operators, aggregators and developers.
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|. APPLICATIONS AND BENEFITS OF LOCATION DATA

A. Existing markets for location enablers

1. Devices using location

a. Cars

The in-car location service market is characterised by two distinct hardware
configurations for service access, OEM line fitted and aftermarket.

Line fitted products are procured and installed on the production line by
the car manufacturer. The aftermarket device is installed at the garage or
dealer.

The latter originally spun from the difference in product life cycle between
embedded systems and retrofitted options as it takes as much as 6 years for
the automotive industry to design and integrate a new in-car navigation
and entertainment system as opposed to 6 months for an aftermarket one.

The in-car location opportunity has been addressed by 2 separate technical
configurations:

e Driver-centric services: those services consumed by the driver whilst
driving, such as embedded navigation and entertainment systems.
Location is provided through GPS alone as most cars are not connected
to a cellular network in Europe. Assistance however comes through the
use of extended ephemeris calculation at the chipset level and gyro
sensors for dead reckoning.

e Vehicle-centric services such as stolen vehicle recovery and other
security services, safety services and usage-based charging.

One key differentiation of the automotive platform is a greater capacity to
store and access power, enabling a more accurate variant of high
sensitivity GPS. This configuration of GPS chipset is able to operate on an
“always on” basis, whilst increasing the acquisition and processing speed
of GPS signals by a factor of 1,000 to offer a reduced time to first fix (I'TFF)
and greater accuracy.

Telematics systems add cellular connectivity to in-car services. Despite a
recent dip in sales, the European telematics market is now rapidly growing
and onboard navigation systems are becoming common place in high-end
models.
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Location is essential for a large number of in-car applications

e Turn-by-turn navigation, which is improved by metre level accuracy for
navigating across lanes and safety at road junctions;

e Points of Interests (POIs) located on the map to be used in search or
discovery function require reverse geocoding on the map in the vehicle
and geo-tagged data updates fed through a connection to a PC or over
the air;

e Other location-based services such as proximity alerts, speed camera
alerts, location search and suggestions.

¢ Intelligent vehicle safety (IVS): to prevent or reduce the severity of a
collision, IVS systems monitor the driver’s behaviour; if a vehicle
approaches another too close to another, in-car proximity sensors as
well as infrastructure-based location technology such as Radio
Frequency Identification (RFID) and Dedicated Short Range
Communications (DSRC) automatically detect it. Future systems will
include Advanced Driving Assistance Systems (ADAS) integrating
information from the map, the engine and the road infrastructure.

¢ Risk management: telematics-enabled risk management systems
provide solution to help insurance companies reduce the costs related to
fraud and claim investigation by tracking and recording the instance of
an accident. Location technology is critical as it provides speed,
acceleration or breaking, direction as well as location on the road.

Full analysis of the car-centric location market Section IV p. 160

b. Personal navigation devices (PNDs)

PNDs have become the single largest access mechanism to in-car
navigation in Europe. Sales for the single purpose, stand-alone navigation
device are still strong in Europe but 2009 ended many years of sales
expansion. As mobile phones will be increasingly sold with navigation
functions, we believe that the PND market growth is unlikely to return to
its pre-recession levels.

While the PND form factor has invented navigation as we know it, we
believe that its current reliance on GPS-only positioning makes it ill-suited
for dense urban environments with tall buildings, frequent tunnels and
indoor car parks.

There are still two major issues related to the choice of GPS positioning for
navigation:

* A long Time to First Fix (TTFF), which can prevent the driver from
having any itinerary for several seconds or even minutes;

* Poor accuracy, often no better than 10-20 meters, which can lead to
being positioned on the wrong road, notably in complex junctions.

To alleviate the TTFF issue, PND vendors such as TomTom and Garmin
have integrated assisted technologies (such as extended ephemeris
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information of GPS satellites) into their products. Garmin has called it
HotFix and TomTom QuickGPSFix.

This has reduced Time to First Fix (TTFF) from several minutes to less than
60 seconds in most cases.

In our view, however, this is far from being sufficient for most users in
urban environments. In order to compete with navigation on mobile
phones, we believe that PNDs need to provide more reliable, faster and
accurate positioning.

TTFF is frequently over 30 seconds, even with ephemeris information
updated, which dampens the user experience. In large cities, in such a time
span, the driver may have driven in the wrong direction multiple times.
This may lead to significant time and fuel lost.

To improve accuracy, PND vendors have used complementary satellite
constellations:

* WAAS (Wide Area Augmentation System) covering North America;

* EGNOS (European Geostationary Navigation Overlay System) covering
Europe.

Each of these two augmentation systems use 3 satellites as well as ground
stations. They can improve accuracy down to the metre range in open sky
conditions but only in rural areas as the signal of 3 satellites cannot be
received in areas with tall buildings.

Full analysis of the PND market Section IV p. 165

c. Basic and feature phones

In this study, we define a feature phone as a mobile phone sold based on a
specific feature (camera, e-mail, music,...). These phones are branded by
device manufacturers or mobile network operators and generally do not
have an operating system opened to third party developers.

We define a basic phone as a handset whose functions are limited to calling
and SMS.

The provision of location-based services on feature phones started in the
early 2000 but did not take off in Europe. The location provided by the
cellular network was good enough for most applications. However, overall
usability was insufficient.

Larger colour screens and an improved user interface (UI) have enabled
adequate off-board navigation and text-entry location services such as local
search.

Feature and basic phones still represent over 80% of the user base in most
countries and despite the faster growth of smartphones, cannot be ignored.
Numerous time critical applications such as E112, social networking, people
tracking (family and child), dating and gaming can be made available in
feature phones to attract large audiences.
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Future market penetration of these network-centric applications is in direct
correlation to the number of mobile devices equipped. An evidence of this
considerable market opportunity is LociLoci in Scandinavia which uses a
paid-for model based on network location aggregated from multiple mobile
networks.

However, new simple, popular and wide reaching services such as
navigation and mobile geo-tagging of pictures have pushed handset
manufacturers, notably Nokia, to include GPS in over 5% of feature phones.

WiFi, notably used for voice over IP (VoIP) and web browsing, is also
increasingly present in these terminals. Its integration has grown sharply to
15% in 2009, suggesting a growing number of low-end handsets will be
location-enabled in the future.

Full analysis of the mobile phone location market Section IV p. 169

d. Smartphones

In this study, we define smartphones as devices that combine an operating
system (OS) allowing the download and installation of new applications and
the use of enhanced communications capabilities such as e-mail.

Smartphones are the fastest growing platform for mobile location services;
we expect smartphone shipments to continue to grow at a 40-50% rate year
on year between 2009 and 2012.

We could almost say that, in 2010, a smartphone is a GPS-enabled handset.
We expect that over 95%of smartphones will be GPS-enabled by 2011. They
now represent the biggest market for GPS chipsets providers.

Figure 1: Three examples of handset location: POI finder, Augmented Reality viewer,
Mobile Social Networking application

“AroundMe™ Would Like to  }} “Layar” Would Like to Use “Safari" Would Like to Use

ii Use Your Current Location Your Current Location Your Current Location

.] Don't Allow OK Don't Allow Don’t Allow OK

\

Source: PTOLEMUS

Full analysis of the mobile phone location market Section IV p. 169
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e. Consumer tracking devices

Personal location applications using dedicated tracking devices are also a fast
developing market, notably in the US.

These devices are specific to the applications and there are multiple services
generating real benefit besides locating children or pets.

These include notably

* Tele-health, an emergency medical response to ambient assisted living
(AAL) that remotely monitors the well-being of elderly and handicapped
people;

* Remote patient management (RPM), which also provides real-time
monitoring of critical health conditions. In addition, personal emergency
response systems (PERS) track people who are lost, injured or otherwise
at risk.

The latest type of service, mobile personal monitoring (MPM) is probably
what most people define as "people tracking".

For each of these services, location is a key enabler and GPS the most
common technology thanks to its low cost and global coverage.

f. Commercial vehicles and employees

Mobile resource management (MRM) is the term used to describe solutions
managing any mobile resource (i.e. individuals, vehicles or other assets) by
installing an electronic device capable of sending its location to a central
service platform.

This enables an organisation to:

e Track the resource in real- or near real-time,
* Assign the correct task to the correct resource and
* Ensure that the right resource is at the right location.

Terminals used include
¢ Black boxes, which are dedicated telematics devices, either pre- or post-
installed in the vehicle,

* Black boxes combined with a display screen, so that the driver can send
or receive messages or use other applications such as navigation,

¢ Standard or ruggedised mobile handsets.

Vehicle-based mobile resource management (MRM) or commercial fleet
management has grown regularly in the last 10 years.

Since 2009, it has experienced serious difficulties in Europe, principally due

to the sharp decline in vehicle sales and the economic downturn affecting the
rate of leasing contract approvals.
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These two factors have reduced the uptake of what is sometimes perceived
as a discretionary spend by fleet managers. Fleet managers also view the
benefits of managing the assets workload and the constant time and distance
calculations required to maximise the time on task as a key skill of a good
fleet operations manager. Until recently, a number of Europe’s largest fleets
have been managed by local infrastructure performance knowledge and a
two-way radio.

Given the low margin character of the transportation industry, the key
development in the benefits of fleet management systems (FMS) has been the
ability to operate a fleet in a more cost effective manner.

Margins in large fleets are measured in fractions of Euro Cents per kilometre
driven. Numerous applications can leverage telematics to substantially
reduce transport companies’ most significant costs:

* Fuel consumption costs, notably thanks to eco-driving (i.e. driving
behaviour monitoring), connected navigation delivering accurate traffic
information and re-routing and fuel monitoring;

* Staff costs, thanks to order management, tachograph monitoring, payroll
management, etc.

* Vehicle purchasing and maintenance costs, thanks to remote diagnosis
and maintenance;

* Insurance costs, thanks to Pay as you Drive (PAYD) and Pay how you
Drive (PHYD) schemes.

Fleet management solutions can both use existing components of the truck IT
infrastructure or bring their own components, as the following figure shows.

Figure 2: Components of a full-fledged fleet management system

Temperature Control GPS A”téa Tachograph
B ¢t =
Driver
PR — display

® A
FMS.Standard Compact Interface

Trailer Recognition CAN bus

Source: Transics, 2008
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It is important to mention that, although handheld-based MRM solutions
are under-developed in Europe compared to the US, these are growing in
importance, notably in the United Kingdom.

This is notably due to its lone worker legislation, whereby employers
consider their “duty of care” to remote workers (from truck drivers to
postmen).

Managing occupational road risk is now a major priority for all private and
public enterprises in the UK.

Health & Safety Executive Guidelines state that: “Health and safety law
applies to on-the-road work activities and the risks should be effectively
managed within a health and safety system”.

The Royal Society for the Prevention of Accidents summarises its position
on the issue thus: “The human, legal and economic consequences of failure
to manage occupational road risk make it an obligation, not an option.”

Aside from complying with legislation, managing occupational road risk
also:

* Minimises disruptions to normal business activities,

e Reduces direct financial costs,

* Avoids negative publicity,

* Mitigates potential liabilities and reduces the risk of prosecution.

Estimates suggest that up to one-third of all road traffic accidents involve

someone driving during the course of their work. These accidents account
for more than 20 deaths and 250 serious injuries every week (Source: HSE

and UK Department of Transport).

Full analysis of the commercial vehicle location market Section IV p. 198
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g. Consumer electronics devices

Location is becoming ubiquitous and is increasingly used in devices whose
main function is not around positioning or navigation.

Digital cameras are often seen as the next emerging location-enabled device.
This is due partly to the rise and popularity of geo-tagging even though the
long term benefits and endurance of that trend are somewhat doubtful.

Camera vendors do not have experience of integrating radio equipment,
location technology into their devices. Charging more for a GPS camera is
difficult to sustain in a market facing the onslaught of camera phones.

Moreover, camera manufacturers have not yet identified a revenue stream
based on the added location feature.

Figure 3: Samsung ST1000BPS is equipped with GPS and WiFi but no WiFi location

| * Schnelder-KREUZNACH
I VARIOPLAN 6.3-31.5mm 1:3.6-4.8

12.23584 R ).

Source: PTOLEMUS

For this reason, alternative location technologies such as WiFi have become
the fastest growing means of geo-locating pictures. WiFi can be embedded
into a memory card providing location, data transfer as well as storage. Such
solutions have the added benefits to consume less power and take less time
compared to standalone GPS.

Another growth market for the location enabler in the consumer electronics
field is the combined Mobile Internet Device (MID) and tablet markets. In
Europe, this market is still in its infancy. We expect the iPad to truly create
the market and to take the lion’s share of the tablet market.

Although the iPod Touch is generally not included in the MID category; it
has reached significant volumes and needs to be mentioned. iPod Touch
users are also considerably younger than other consumer electronic devices,
with 78% of them below the age of 25. The iPod Touch has the same WiFi
positioning functionality as the iPhone (and the iPad), which enables all
location-based services.

Full analysis of the CE device location market Section IV p. 175
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h. Laptops and netbooks
GPS chipsets are increasingly being integrated into laptop computers.

This could seem surprising because connected netbooks can access location
in multiple ways (e.g. IP address or WiFi). Also laptops are mostly used in
one place at a time suggesting that manual input will last long enough to be
a valid proposition.

However, GPS chipset manufacturers estimate a 10% attachment rate by
2011. This could increase rapidly with the arrival of Chrome OS as well as the
effect of tablet PCs.

As in the mobile market, the search and advertising businesses benefit
greatly from location. It enables local search to be significantly more
relevant and granular. Keywords, banners, news and other advertising can
also become specific to the precise location of the laptop as opposed to the
general area position given by IP-based location.

A big factor promoting the growth in computer location is that the device
location data is now accessible through the web browser and the web
service using the W3C GeoLocation API that most browsers support.

A simple Java script enables a web-based application to call on the laptop
position and use it automatically (after authorisation has been given by the
user).

We expect that the growing ability to access location from laptop computers
will enable a multitude of location-based services. Local search in a non-
connected situation could be one of them. In the medium term, it will enable
precise “crumb trail” behaviour monitoring as well as location data analytics.

In any case, GPS is generally not sufficient to provide location-based
services to laptop users. GPS positioning does not work inside buildings
whereas WiFi is prevalent in virtually all notebooks making location data
freely available once the right software or browser add-on is installed.

As a result, we expect that WiFi-based solutions will become prevalent in
the coming years. GPS penetration will increase only slowly (for example,
only 2 models were shown at the Consumer Electronics Show in 2010).

We forecast that GPS attachment in laptop computers will grow to 11% in

2013 pushed by 2 factors:

* Laptop cellular connectivity cards will include GPS at the chipset level,

* OEM and chipset manufacturers will deride benefits from integrating GPS
with motion sensors enabling better reliability and indoor location.

Applications we expect to benefit from computer location include local
search, location-based advertising and promotion, hyperlocal news and
media, social networking, geofencing or location-based triggering (laptop
settings changing depending on location e.g. home vs. work).

Full analysis of the CE device location market Section IV p. 175
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i. SIM cards

BlueSky Positioning, a Luxembourg-headquartered company, fits a GPS
receiver and proprietary antenna inside a SIM card.

This enables network operators to launch location-based services without
relying on network intensive cell-positioning or requiring customers to
upgrade to a GPS-capable handset.

Figure 4: BlueSky’s A-GPS SIM: will you turn your old Nokia into a navigation device?

WWW SAGeM-Orgs. com

Source: PTOLEMUS

This technology allows integration of A-GPS in almost all existing mobile
phones, thus enabling wireless operators to introduce new value-added
services for the mass market based on A-GPS without waiting for mass
market deployment of A-GPS handsets.

No software or hardware changes are needed for legacy handsets. The A-GPS
SIM supports emergency call positioning and enables SIM, device and
network based LBS applications to be installed directly on the SIM card, such
as Telmap’s recently launched navigation solution.

If BlueSky’s technology delivers on its promises, it could become a highly
cost-effective way to deliver E112 services in Europe.

Its strategic partnerships with Sagem Orga, the SIM card vendor and Telmap,
the navigation software provider, seem to indicate that its technology could
have a major impact on the location technology value chain. The system
would be owned and controlled by operators, and location could become a
mass-market, even in developing countries.

Telia Sonera and EMT Estonia are conducting a technical trial of its SIM
cards, but have not reached a commercial deployment phase yet.
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2. The spectrum of location-enhanced applications

Listing all applications that use location will soon become impossible due the
universal penetration of the location enabler in electronic devices.

However, we believe that it is interesting to list applications that already have
reached significant success and those that we expect to take-off in the short- or
medium-term.

Figure 5: Location-enhanced applications: business-to-business
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Figure 6: Location-enhanced applications: business-to-consumer
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B. Future key markets and applications driving the use
of positioning technologies

1. Navigation, local search and contextual location

Within 18 months, navigation has moved from a cash cow to a free add-on service,
with a growing range of solutions based on multiple form factors.

What has happened?

From navigation to local search

Since the beginning of the decade, 3 models have dominated the navigation
domain, as shown in the figure hereafter. These models were respectively
dominated by the mobile operator (offboard), the handset manufacturer (hybrid)
and the PND vendor (onboard).

Figure 7: Navigation as usual - 3 major business models

OFFBOARD HYBRID ONBOARD
rppicaon | Mool | wonte | (e —
Nreumar vendor operators vendor

Mobile network operators

a
Bouygues Teleiam

Mobile subscriber J Mobile user J End-user J

Source: PTOLEMUS

The onboard model became so successful that navigation became the flagship of all
location-based services.

In 2008, TomTom launched the first connected device including a complete suite of
dynamic services in 5 European countries. Bundled under the LIVE banner were
HD Traffic, Local search (by Google), fuel prices, weather and speed camera alerts.
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This model, which was relying on a free period and a monthly subscription, was

subsequently adopted by the whole PND industry, except Mio. Garmin and

Medion chose to include a larger “trial period”, which is now also being retained

by TomTom.

With 1 million connected devices sold so far, TomTom has proven that connected

navigation represents the next stage of the car navigation industry.

Figure 8: The connected navigation business model and its diffusion into the PND industry
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PND vendors
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Source: PTOLEMUS

However, Google’s announcement on 28" October 2009 that it would give away

turn-by-turn navigation to Android users in the US clearly questioned the
complete model around car navigation.

As far as Google is concerned, navigation and (local) search are one and the

same business.

This statement instantly destroyed over €2 billion of market capitalisation among

all PND vendors... and led Nokia to launch free navigation in 74 countries.
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Figure 9: The Google free navigation effect - €2 billion lost in the air!
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The “nadvigation” model is funded mainly by advertising, which is a business
model that Google understands fairly well...

Nokia, although it clearly had prepared this by creating Navteq Media Solutions,
has primarily a device-maker business model.

The cost of maps and navigation is relative when you own Navteq and when you
can recoup the investment by selling a few more million handsets.
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Figure 10: The “Nadvigation” model, proposed by Google and Nokia
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This nadvigation model puts immense pressure on the PND industry to reinvent
its value proposition and business model.

Possible ways to differentiate its products include:
* Leverage all location technologies to rely on hybrid positioning models rather
than stick to GPS-only,

* Build advanced navigation solutions providing seamless experiences from
point A to point B including trip preparation and multimodal navigation
combining pedestrian, car and public transportation guidance,

¢ Truly monetise navigation thanks to smart LBA / LBM (see later section),

* Integrate navigation into user’s web of social relationships, notably by
permitting to have “friends” as destinations.

From navigation to contextual location

We propose to highlight hereafter what we call contextual location, which includes
local search but also location-triggered services and decisions.

Navigation services are moving towards contextual location services, promoting
the ability to not only direct the user to a location but also to tell him / her what
facilities and points of interest are in the immediate vicinity, on a dynamic and
proactive basis.
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To build such a smart service, navigation companies will need to integrate 5 key
factors.

(i) Highly accurate position, so that the device can provide the information only
when you need it. This will be possible only by aggregating multiple
technologies (WiFi for indoor and urban, GNSS for rural, pressure sensors, etc.)

(ii) The signification of location. The position does not just provide the latitude
and longitude but the meaning of it, e.g. is the user at work, at home, walking
in a shopping area, in the countryside or in town? The location context will
influence what service will be needed or unwelcome. For this component,
Cell-ID may prove perfect as it is almost always available, even indoors and in
the countryside.

(iii) Time. Timing is critical when analysing the location information. For example,
a retail district during shopping hours carries a completely different contextual
meaning than when all stores are closed. A road used at 7AM on Friday and 3
PM on Sunday will also need to be comprehended differently.

(iv) Activity and choices. The next step in LBS is location-based alerts, such as
sending information or reminders about pre-defined query results. These
queries can be directly entered by the user or inferred by the service - using
past behaviour analysis - or a combining of the two.

Activity is also the “mode we are in”. The user’s social context will affect the
type of messages he or she might be more receptive to - if at all.

Once all the contextual criteria are taken into consideration, a footprint of travel
and activity can be built up over time. Graham Wallace from ESRI suggests that
this behaviour analysis is largely predictable. Much of human activities are
habitual, routines are so obvious that it is possible right now to predict where
someone is going within 4-5 turns of a wheel being made in a car.

(v) Social networks. For most of us, we can infer what we do based on who we
are with. The ability for a device to obtain access to others” device location is
possible only thanks to social networks, where users have agreed who they
want to share personal information with.

Actually, the number of applications is infinite. Knowing our “friends”
preferences can provide us advice on where to buy something, where to go for
dinner, etc. The value of this information often exceeds the value of fact-based
sources, which omit emotions, preferences and tastes.

Contextual location will also include location-based decisions, for example
sending information or reminders about pre-defined query results.

To make contextual location a reality, location technology providers need to
enable the device to have its position consistently or at least on a highly regular
basis.

This will require chipset providers to rethink power management and hybrid
solutions embedded at the integrated circuit level. An alternative will be to
consider Cell-ID, which uses little power and brings universal coverage.

Forecast of the in-car navigation market Section IV p. 181
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2. E112, the European emergency call

E112 is the location-enhanced version of 112, enabling the Public Safety Answering
Point (PSAP) to instantly establish the location of an emergency caller. The location
information is transmitted by the telecom operator to the emergency centre.

The EU Directive E112 (2003) requires mobile phone networks to provide
emergency services with the location information of the mobile user who is
dialling 112. At the moment, this means Cell-ID, which is quick but not accurate
enough in most cases.

While the 112 service is available in all 27 EU countries, E112 implementation has
been more complex.

Main obstacles to the rollout of E112 have been the following:

* Operator-related costs to provide and send cellular location data to third
parties are sometimes perceived as significant, although this is not the case;

* European regulation does not specify the minimum accuracy needed and
leaves it to each country to decide the technology used;

* Mobile operators have been unwilling to invest in new systems without a clear
business case nor strong national regulatory requirements;

* PSAPs are not always equipped to receive location data from phones (although
this is standardised by 3GPP). The EU directive does not require
standardisation of the location data type and means to obtain location. Each
country can select its technology. Ultimately, we believe that location data will
need to be standardised so that each PSAP is able to use location whatever its
source;

* There are many different technologies to choose from but the need for the
location data to be pulled from the device suggests that network operators will
have to take the responsibility of the location provision;

* The system must work indoors, which makes GPS-only not adapted.

Today, according to Gary Machado, Executive Director of the European Emergency
Number Association, E112 is formally available in all countries except Italy.

However, it is clear that in a number of countries, notably Germany, France and
Greece, its implementation does not meet the standards of emergency services.
For example, in Germany and France, the process is not automated and location is
obtained either through a call to the relevant mobile operator or via fax. During the
week, obtaining call location can take between 5-10 minutes and up to one hour
during nights or week ends!
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Figure 11: Status of E112 implementation in Europe in 2009 - Red cells indicate a process inadequate with an
emergency service
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Availability of
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Cell-ID, with or without

timing advance No

Max. 2 sec.

It is important to note that although all European MNOs have Cell-ID capability,
not all have made the investment in location capabilities, for example, acquired a
GMLC (Gateway Mobile Location Centre) to make it effective.

We estimate that in March 2010, there were 213 mobile service providers in Europe
including 112 mobile network operators in Europe and 99 MVNOs.

A large number of MVNOs do not have access to the GMLC of their hosting
network and in many cases do not provide location-based services themselves. In
other words, up to half of European mobile service providers do not support
E112 yet.

Another limitation of current E112 implementation, is international roaming. In
most cases, location is not made available when the caller’s operator is not in the
country where the call is made.
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To overcome these difficulties, the European Commission decided to undertake
further regulatory action. On 25 November 2009, a new directive was issued,
reforming the obligations related to the so-called Universal Service.

This directive clearly indicates that

o the Commission is empowered to recommend higher accuracy location
mechanisms,

» the location of the caller should be instantaneously available to the PSAP,

* MVNOs will need to enforce this legislation as soon as a standard is established
for the transmission of data.

Figure 12: Extract from Directive 2009/136/EC of 25 November 2009 on Universal Service

Article 26 - Emergency services and the single European emergency call
number

1. Member States shall ensure that all end-users (...) are able to call the
emergency services free of charge and without having to use any means of
payment, by using the single European emergency call number "112" and any
national emergency call number specified by Member States.

5. Member States shall ensure that undertakings concerned make caller
location information available free of charge to the authority handling
emergency calls as soon as the call reaches that authority. This shall apply to
all calls to the single European emergency call number "112". Member States
may extend this obligation to cover calls to national emergency numbers.
Competent regulatory authorities shall lay down criteria for the accuracy and
reliability of the location information provided. (...)

7. In order to ensure the effective access to “112” services in the Member States,
the Commission, having consulted BEREC, may adopt technical
implementing measures. However, these technical implementing measures shall
be adopted without prejudice to, and shall have no impact on, the organisation of
emergency services, which remains of the exclusive competence of Member
States. (...)

Recitals

(31) The obligation to provide caller location information should be strengthened so
as to increase the protection of citizens.

In particular, undertakings should make caller location information available to
emergency services as soon as the call reaches that service independently of
the technology used.

In order to respond to technological developments, including those leading to
increasingly accurate caller location information, the Commission should be
empowered to adopt technical implementing measures to ensure effective access
to ‘112’ services in the Community for the benefit of citizens.(...)

Note: BEREC: Body of European Regulators for Electronic Communications
Source: PTOLEMUS

European Location Study - July 2010 - www.ptolemus.com

32


http://www.ptolemus.com
http://www.ptolemus.com

PTOLEMUS

Consulting Group

It is important to note that, by definition, the directive is mandatory and any
country or mobile service that has not implemented E112 is liable by any EU
citizen. Given the fact that the efficiency of emergency services can be directly be
translated in lives being saved or not, we believe that governments will need to act
relatively promptly.

On 5% May 2010, the European Commission asked the European Court of Justice to
fine Italy for failing to implement E112.

We believe that this is going to lead all 27 countries to adopt E112 capabilities
within the next 3 years. For example, the Netherlands recently adjusted their
system to enforce EU regulation.

3. eCall

eCall (which stands for emergency call) is an extension of E112 for private and
light commercial vehicles.

The European Commission (EC) has initiated a number of activities to define the
standards covering the device, minimum set of data and connectivity conditions
required to put eCall in place.

Thanks to eCall, the EC aims at reducing the number of fatalities on European
roads, which currently stands at 38,000 per year.

eCall automatically contacts the emergency control room at the PSAP, transmitting
the vehicle details, location and severity of the accident, enabling emergency
services to be dispatched to the exact location immediately, saving valuable time
and, consequently, saving lives.

In 2010, 20 EU countries and 3 other countries have signed the eCall
Memorandum of Understanding. The UK and France remain the biggest
opponents to eCall. It must be said that the automotive, insurance and mobile
telecom widely back a mandatory eCall implementation.

It is expected that a directive will be passed in 2010 by the European Council,
which will provide a progressive implementation path of eCall.

The Commission expects this service to start being available by 2013, with
devices installed on 100% of all new vehicles entering the European market by
2015.

It assumes that it will then take approximately 14 years to replace the average
European vehicle park. eCall will also be an open platform enabling a number of
vehicle-centric services such as Breakdown Call (B-Call), Stolen Vehicle Recovery
(SVR) and Pay As You Drive (PAYD) insurance, tax, leasing and rental.

eCall forms part of the safety and security value-added service portfolio that car
manufacturers are keen to offer, as it enables ongoing customer contact.
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Services equivalent to eCall have been offered as a premium, subscription-based
service by several car vendors since 2005, notably PSA, Volvo, Mercedes and BMW.

Critical issues include

* Harmonisation of processes to send alerts to PSAPs in each country,
* Avoidance or at least reduction of false alerts which lead to significant costs,

e Reduction of eCall telematics device costs to make it affordable in low-end car
models,

* Agreement on the format and latency of the Minimum Set of Data (MSD) for
third party service provision.

eCall implementation is sometimes viewed as expensive. It reflects the cost of
providing the service, including specific in-vehicle hardware and the secure
operating centres required to field emergency calls and dispatch the emergency
and recovery services.

However, car vendors believe that making eCall mandatory will result in
significant economies of scale, thereby reducing the cost of the telematics box.

In our view, mandating eCall could enable a take-off of in-car telematics in
Europe.

Figure 13: PSA’s eCall experience

Peugeot launched a joint eCall / B-call service in 2003, starting with high end models.
It now has over 800 000 cars equipped with the functionality.

Since 20083, roadside assistance has been provided 3 500 times, including 2 000 times in the
context of an automated emergency call.

Peugeot recently decided to broaden the scope of
the service by pricing Peugeot Connect at only
€290 and making it accessible to entry-level cars
such as 207 and 308.

The service provides assistance in local language
on a 24/ 7 basis. It is now available in 10 countries
(France, Germany, ltaly, Spain, Portugal, Belgium,
Luxembourg, the Netherlands, Switzerland and
Austria)

Source: Peugeot

We view the success of Peugeot’s eCall experience as evidence that the automotive
market will adopt a combined eCall / B-call service on a large scale. The
Commission’s initiative may provide additional incentive for car vendors to roll it
out faster.

Maybe the fact that Russia plans to launch its own eCall project, ERA Glonass,
using its own constellation, will precipitate a European consensus behind an eCall
mandate.

Forecast of the impact of eCall on in-car location services market Section IV p. 184
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4. Pay As You Drive (PAYD) car insurance

The traditional method of identifying risk in motor insurance is based on
projecting theoretical risk against a pool of similar users.

The motor insurance business has been operating at a loss in most countries in the
last 10 years. This is due in particular to

* Over-capacity,
e  Commoditisation,
* Lack of pricing innovation.

In most cases, insurance groups have been able to balance these losses against
financial gains on capital markets. Given the difficult and uncertain financial
situation, this is no longer possible.

PAYD tackles commoditisation and provides pricing innovation. In the short
term, PAYD also allows insurers to identify niches which are crudely priced and
suitable for more sophisticated pricing using new rating factors.

The traditional method of identifying risk in motor insurance is based on
projecting theoretical risk against a pool of similar users. The need to acquire a
statistically viable number of users, combined with price pressure from
competition, has driven insurance companies to operate their motor insurance
business at a loss.

The Pay As You Drive (PAYD) concept enables insurers to charge drivers an
insurance premium based on their actual risk, as opposed to the projected risk of
a user segment based on static criteria such as age, gender, marital status, vehicle
type and its garage address.

The technology consists in a GPS-enabled data probe that transmits data -
predominantly via the GSM network - to a central server, which uses this data to
construct the time distance, location and behaviour of the driver during the
journey and measure these factors in terms of risk.

PAYD has delivered a number of proven benefits:

* Reduce the size and volume of claims by between 15% and 50%, depending on
the customer base,

* Actively manage claims and reduce exposure to third party liability,
* Identify customers with a propensity to change the behaviour and reduce risk,
* Secure customers by better segmentation, pricing of risk on existing book and

relationship management.
The key hurdles when deploying a PAYD proposition have been costs related to:

e In-vehicle hardware,
* Machine to Machine (M2M) data transfer usually via cellular operators,
* Distribution and installation of the hardware.
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Many of these costs are now being mitigated by open access line installed
hardware, competition among network operators reducing data tariffs and “lite”
installation or self installed hardware.

PAYD insurance is currently being experimented by more than 60 insurance

companies in the world, more than 20 of whom offer it as a commercial product.

Figure 14: Number of PAYD insurance trials / commercial launches in Europe - by country
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Source: PTOLEMUS

Forecast of the PAYD market Section IV p. 204
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5. Pay as you drive tax

Most European countries impose what is, effectively, a vehicle usage-based tax in
the form of duty payable on fuel.

However, European roads carry high volumes of traffic at certain times of the day
and/or in specific locations. Given the limited capacity of the road network, the
more traffic on the road, the less efficient it becomes, causing congestion and
increasing CO; emissions.

Similarly to PAYD insurance, road user charging (RUC) or road pricing makes
the payment of tax depend on the vehicle location and movement patterns. In its
most modern form, it can be performed thanks to an in-vehicle device, the on-
board unit (OBU), which records vehicle movements, sends it to a central server
for tax computation and user charging.

It addresses a number of key governmental policy objectives, such as:

* Active traffic management by higher pricing for road use at peak times,
which effectively discourages non-essential journeys and encourages more
use of public transport;

* Reduction of pollution by reducing the volume of traffic, enabling vehicles
on the roads to operate more efficiently.

These policies can be achieved by applying RUC to

* A