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GNSS applications
GNSS applications are supported by several categories of devices, mainly smartphones 
and tablets, but also specific equipment such as tracking devices, digital cameras, portable 
computers and fitness gear. These devices support a multitude of applications tailor-made 
to satisfy  different usage conditions and needs, including:
n navigation: Route planning and turn-by-turn instructions based on GNSS positioning 

support both pedestrian and road navigation. Sensor fusion is enabling the uptake of 
indoor navigation.

n Mapping & GIS: Smartphones enable users to become map creators.*
n Geo marketing and advertising: Consumer preferences are combined with positioning 

data to provide personalised offers to potential customers and create market opportuni-
ties for retailers.

n Safety and emergency: GNSS, in combination with network based methods, provides 
accurate emergency caller location.

n Enterprise applications: Mobile workforce management and tracking solutions are 
implemented by companies to  improve productivity.

n Sports: GNSS enables monitoring of users’ performance through a variety of fitness appli-
cations, such as step counters and personal trainers. 

n Games and augmented reality:  Positioning and virtual information are combined to 
entertain the user and improve everyday life.

n Social networking: Friend locators provided by dedicated apps or embedded in social 
networks use GNSS to help keep in touch and share travel information.

* Professional mapping applications are covered in the Surveying segment.

In this chapter
n Key trends: Almost 3 bln mobile applications currently in use rely on positioning infor-

mation.
n Industry: List of main players by value chain segment.
n recent developments: More than 1 bln smartphones were shipped in 2013, with the 

Asia-Pacific region taking a leading role.
n future market evolution: The market for smartphones will further grow by 6.2% per year 

until 2023.
n User technology: Integration of handset and network based technologies provides the 

best performance for consumer applications.
n focus on European GnSS: European GNSS contributes to better performance in 

multi-constellation solutions.
n reference charts: yearly evolution of GNSS devices’ installed base and revenues by 

segment and geographic area.

nEW! this issue of the GnSS Market report includes a new application platform: Search 
and rescue Personal locator Beacons (PlBs).

Location-Based Services (LBS)

©
 T

hi
nk

st
oc

k



Key market trends
n The LBS market continues to grow, with  high end devices now commonly making use of multi-constellation and hybrid positioning.
n The development of successful  apps continues to drive the global growth of the smartphone market. 
n Context-aware applications leveraging on location information make up almost half of this total, with games and entertainment representing the largest categories.

Apps
Navigation, social networking,  
travel,  games, entertainment,  
fitness and sports, healthcare

On average, more than 70 apps per device are downloaded by users,  
although 50% of users have never paid more than $1 for an app.
Downloads of apps that rely on positioning data will hit 7.5 bln by 2019, 
up from 2.8 bln in 2014.

App stores
Google and Apple dominate the app stores market with more than 50 
billion downloads combined from the two stores in 2013.
Google Play surpassed the Apple App Store in terms of downloads and 
apps in store. However, Apple generated higher revenues by a factor of five. 

Total unique apps in store – December 2014

 

 

Technology

Users

Devices
Smartphones and tablets, 

tracking devices, digital 
cameras, fitness devices, 
laptops, Personal Locator 

Beacons (PLBs).

Worldwide smartphone 
market shares 2014

Samsung 
24,5%

apple 
14,8%

lenovo
 5,4%

huawei
 5,7%

lG
 4,6%

others ca. 
45%

Almost 3 bln mobile applications currently in use rely on positioning information

GNSS, Wi-Fi and NFC are now integrated 
into a single Integrated Circuit (IC) 
platform

Multi-constellation GNSS chipsets are 
implemented into high end devices

Technological advancements in indoor 
positioning will enable new applications

Smartphone and tablet owners, people with illnesses or disabilities, 
workforce, outdoor activity enthusiasts.

Global installed base of GNSS enabled handsets: 3.1 bln in 2014, up 
to 5.2 bln in 2017 (many users have more than one device).

Google Play 1.43 mln apps

Apple App Store 1.21 mln apps

Windows Phone Store 300 k apps

Amazon Appstore 293 k apps

Blackberry World 130 k  apps
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Source: Juniper Research, Statistic Brain, Statista 2014,  appFigures 2015. Photo credit: © Thinkstock



LBS Value Chain

  * European companies
**  OEM: Original Equipment Manufacturer
Value chain considers the key global and European companies involved in the GNSS dowstream activities.

The EU GNSS industry on the global arena
The LBS segment is dominated by non-EU players, with North American companies leading the chipset 

market and Asian companies holding the majority of handsets revenues. European players are strong in 

applications development. In 2013 the European “App economy” generated €17.5  billion in revenues and 

employed 1.8 million people. By 2018 it is forecasted to contribute €63 billion to the EU economy and 

employ 4.8 million people. EU policy measures on roaming tariffs are fostering the usage of smartphones 

and apps beyond national borders. Price reductions of over 80% since 2007 resulted in a 630% increase of 

the roaming market.

QUALCOMM
BROADCOM
CSR-SIRF*
TExAS INSTRUMENTS
MEDIATEK
STM*
U-BLOx AG*
FUJITSU LTD
SKyTRAQ
INTEL

COMPONENTS 
MANUFACTURERS 
(RECEIVERS AND 
OTHERS)

DEVICE VENDORS SERVICE &  
CONTENT PROVIDERS

APP DEVELOPERS/ 
RETAILERS APP STORES

SMARTPHONE/TABLET: 
SAMSUNG, APPLE, LG, 
MICROSOFT, ZTE, HTC, xIAOMI, 
LENOVO,  HUAWEI, MALATA, 
BLACKBERRy LIMITED
 
CAMERAS:  
CANON, NIKON, SONy

WATCHES:  
GARMIN, MICROSOFT,  
SUUNTO*, TIMEx*

PCS:  
APPLE, ACER, ASUS, DELL,  
HP, LENOVO

PEOPLE TRACKING:  
GARMIN,  
POCKET FINDER, SPOT
TELTONIKA

OEMS**:  
PEGATRON, WISTRON

APPLE
GARMIN
GOOGLE
NOKIA HERE*
TOMTOM*
Assistance Data Providers
Mobile Network Operators

APP DEVELOPERS:  
APPLE, ELECTRONIC ARTS, 
GOOGLE, MICROSOFT, NOKIA 
HERE*, TRIPADVISOR, yELP, 
ZyNGA, and Many Small App 
Developers.

RETAILERS:  
Airlines, Banks, General 
Retailers, Media Companies, 
Mobile Network Operators, 
Transport Providers, Vehicle 
Manufacturers.

GOOGLE PLAy
APPLE APP STORE
WINDOWS PHONE STORE
AMAZON APP STORE
BLACKBERRy WORLD
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More than 1 bln smartphones were shipped in 2013, with Asia-Pacific taking the leading role

Continuous and fast-paced economic growth quickly led asia-Pacific to become the largest 
regional LBS market in terms of devices, with a total of 480 mln shipments in 2013. north america 
and Europe accounted for 285 mln and 195 mln shipments respectively.

Smartphones represent the overwhelming majority of shipments. Their versatility and growing 
affordability are key drivers behind their rapid and massive growth, which affected sales of 
consumer electronics products in other market segments (such as those of PNDs in Road). In 2013, 
smartphone shipments experienced a tenfold increase from 2007. There is also a large second-
hand smartphone market, carrying over more than 50 mln devices per year from North America 
to developing countries. 

Other GNSS-enabled devices accounted for around 100 mln units in 2013. Among them, tablets 
represented the second largest application. Their shipments experienced a 640% increase between 
2010 and 2013, with major regional markets being north america, Europe and asia. 

The wearable band market exploded in the first half of 2014, recording a 700%  year-to-year 
increase. High end smart watches feature assisted, multi-constellation GNSS capabilities combined 
with 3G or better connectivity. north america and Europe are leading regions in terms of shipments.

Location-enabled games: From treasure hunting to augmented reality
In 2000, the GPS treasure hunt Geocaching represented one of the first location-based games.

Now it is enjoyed by 6 million players and games such as Ingress integrate positioning, 
augmented reality and open maps, that use real environments as virtual playgrounds, 
transform the real world into a landscape for a global strategy game.

Smartphones evolution: increasing accessibility of GNSS enabled 
platforms
2007: Apple launches the first iPhone. 
2008: The second iPhone model (3G), incorporating a GnSS receiver, is released, followed 
by HTC Dream, the first smartphone running with Android. In the next two years, Android is 
implemented also in Samsung and Motorola handsets and its market success is due to the 
flexibility offered to manufacturers and app developers.
2010: Symbian holds around 40% of the market, Android some 20%, while iOS and Blackberry 
retain about 15%. Windows Phone devices are released. all best-selling smartphones have 
now GnSS capabilities.
In 2011 The first smartphones with multi-constellation chipsets (GPS and GLONASS) are 
marketed.
 In 2012 about 80% of smartphones shipped worldwide have GNSS capability.
2013: More than 1 billion smartphones are shipped worldwide. Android accounts for almost 
80% of the market for operating systems.

Shipments of GNSS devices by region
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The market for smartphones will grow by 6.2% per year through 2023

Extraordinary GNSS growth in LBS will continue over the next years, in line with the increasing 
GNSS penetration. In 2020, more than 2 bln units will be shipped every year, and up to more than 
2.5 bln units by 2023. By then, the installed base of GNSS devices will reach almost 9 billion units 
(see reference chart on page 23). asia-Pacific will play a major role in driving growth in smart-
phone shipments. 

Shipments of wearables, including GNSS fitness devices, smart watches and glasses, will further 
increase to 14 mln units by 2023*. 

Personal tracking devices represent a high value market niche and will gain prominence, as 
technological advancements will enable devices to hit the mass market and increase the compet-
itiveness of available solutions. The main applications include, among others, elderly/illness moni-
toring, family locators, offender monitoring, and lone worker protection. Shipments of personal 
tracking devices are foreseen to increase from 250,000 units in 2013 to 6.5 million units in 2023, and 
the currently fragmented market will progressively consolidate. Generated revenues are expected 
to grow from €20 mln to €660 mln.

In the context of LBS, Personal locator Beacons (PlBs) assist rescue authorities in their search to 
locate people in distress, including hikers and other adventurers on land and employees working 
in remote areas. In 2014, around 10,000 PLBs for land applications were produced worldwide.

Increased accessibility of high end smartphones, modular phones and wearables: three trends that could reshape the LBS market 
Increased accessibility of high-end smartphones: the release of the first smartphone with high-tech features together with extremely aggressive pricing compared to other products, was 
announced in 2014 by the Chinese company OnePlus. Devices like this make the high-end smartphones more accesible and could have a disruptive impact on the market by heavily reducing profit 
margins for the key players in the near future. 

the modular phone: the strategy adopted by Google with its Project Ara relies on creating a low-price smartphone modular hardware ecosystem with customisation possibilities combined with 
high-performing features. The aim is to offer modular phones constituted of interchangeable parts that allow the function and price flexibility needed to satisfy different needs.

Wearables: while the smart bands market is already exploding,  glasses or similar wearable computers could have a major impact on the market for LBS devices. Google Glass, a connected head-
mounted display combining smartphone capabilities (messaging, internet search, social apps, navigation, video and picture capture, etc.) with enhanced ease of use, even if never reached mass 
production, is a an example of the smart eyewear technology.

* This report adopts a conservative approach in forecasting future shipments for these devices, due to uncertainty of future manufacturers’ choices of GNSS chipsets implementation into wearables. 
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Mobile operators and application developers are showing a growing interest in using location 
data as an enabler for numerous enterprise, consumer and public safety services. Location data 
can support various forms of fraud management and secure authentication services. Operators 
also leverage location data for advertising and analytic applications.

Location Based Services rely on multiple location technologies, often combined with additional 
smartphone sensors. In fact, location data comes from: 
n handset-based technologies, such as GNSS, with computations performed mainly in the 

handset; and
n network-based technologies (e.g. Cell-ID, RF Pattern Matching and U-TDOA) with computa-

tions performed mainly in the network.

Moreover, the advent of hybrid technologies such as A-GNSS and OTDOA - with intelligence in 
both the handset and the network - addresses user demand for access the location data in any 
environment.

Integration of handset and network-based technologies provides best performance  
for consumer applications

In this perspective, GNSS with other location technologies (accelerometer, gyroscope, compass) 
compliment each other, provide reliable location information augmented with data from sensors 
in the handset.

GNSS is the location technology providing the best accuracy in open sky situations, especially in 
areas with few telecom towers. In indoor situations, Wi-Fi and other network-based technologies 
are commonly used.

The trend of integrating multiple GnSS constellations in smartphone chipsets started in 2011 
with the emergence of the first GPS/GLONASS devices. The high penetration of GLONASS was 
supported by the announcement of a 25% tax on mobile phones imported to Russia without 
such capability. More recently, smartphones employing Galileo and BeiDou have also entered 
the market.

The charts below present the detailed view on 2014 LBS chipset capabilities.* Currently more than 
60% of all chipsets used in consumer devices support at least two constellations.

GNSS Market Report  |  Issue 4, March 2015
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EGNOS improves GPS accuracy, mostly by reducing the negative impact 
of ionosphere on the calculated position. It could benefit consumer 

applications that make use of more accurate location information, especially in remote areas where 
network-based methods are less effective.

The development of LBS is driven by different needs, depending on the application: 
mobility, productivity, safety, etc. To satisfy these needs, the key requirements for 
GNSS are The Time To First Fix (TTFF), accuracy and availability.

Galileo satellites will further improve signal availability,  thus enhancing continuity 
of service for LBS in urban and challenging environments. By contributing to multi-constellation 
solutions, Galileo can satisfy the need for higher accuracy and fast TTFF of such demanding appli-
cations as personal tracking.  

European GNSS contributes to better performance in multi-constellation solutions

Galileo for ARA awarded GSA Special Prize in 2014 
European Satellite Navigation Competition 

the European Satellite navigation competition (ESnc) is an international innovation 
competition recognising the best ideas in the field of satellite navigation. The GSA is a sponsor 
of the Special Prize for the most promising application idea for European GNSS.

The 2014 GSA Special Prize was awarded to the project “Galileo for ara – Design of a 
new Galileo Module for ara platform”, developed by Elecnor Deimos. Building upon the 
outcomes of the FP7 GRIP and ENCORE projects, this solution aims to use the E5 signal to 
provide high accuracy positioning to Google’s modular phone.

Much has been achieved with smartphones, and now is the time to enable new possibilities 
for the development of applications with high accuracy requirements.

More specifically, the integration of the E5 Galileo receiver module will enhance accuracy, 
while the antenna interface module will provide better performance. This will offer centime-
tre-level accuracy at a competitive price. The concept of solution relies on:
n  E5 GALILEO receiver modules to offer enhanced accuracy ;
n  Antenna interface module to provide better performance;
n  Better precision in positioning (centimetre-level accuracy);
n  Multipath-resistant solution (better for pedestrian users and urban environments).

Benefits of high precision would be available to the mass market and apply to a wide range 
of applications, including surveying, land management, automatic parking and many others.

More information at: http://www.gsa.europa.eu/news 

E112 and the role of E-GNSS
Based on the EU legislation, Member States are required to ensure that caller location informa-
tion is available free of charge to authorities handling emergency calls, with location criteria to 
be laid down by competent authorities. Currently there is a gap between citizens’ expectations 
and available emergency location solutions.

The European Commission is evaluating the possibility of requiring portable devices to be 
equipped with Galileo and EGNOS chipsets, thus enabling devices to automatically send 
accurate location data as part of any emergency 112 call. Galileo and EGNOS are expected to 
improve the caller location in E112 thanks to their better performance (accuracy, availability, 
TTFF) at no additional costs, the possibility to rely on the EU-owned infrastructure under 
civilian control and the existence of potential synergies with eCall.

ELAASTIC will create a comprehensive, 
innovative EGNSS-enhanced location platform
The ELAASTIC project aims at developing an innovative platform for the LBS and Machine-
to-Machine (M2M) markets. The platform will act as an enabler, integrating several location 
technologies (Galileo, EGNOS, other GNSS, Wi-Fi, Cell-ID) to serve many applications, fostering 
the penetration of Galileo into the LBS and M2M markets. More specifically, ELAASTIC outputs 
will include:
n  A new “Location As A Service” platform, focused on delivering reliable positioning tech-

nologies.
n  An optimized end-to-end set of location services with full consistency between the Galileo 

signals, the chipset’s capabilities and additional location infrastructure.
n  A system compliant with industry standards for location (e.g. OMA SUPL 2.0).
n  The opportunity for application developers to rapidly take advantage of Galileo’s benefits
n  An ecosystem to ease the deployment of services for emergency caller location.
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