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€ (billions)

Revenue from GNSS devices sales and services
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Shipments of GNSS devices by region
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GNSS demand world map FFG
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- Russia & Non-EU27 Europe
European Union (EU27) Global (Non-EU27 Europe)
/ 2023 2033 2023 2033 2023 2033
[ 1 # Value % Value % Value Value Value % Value %
1
Devices revenues Devices revenues Devices revenues 5 y
(€bn) 16 23 27 23 (€ bn) 71 119 (€ bn) [ 8 13 11 \ .'./
Services revenues Services revenues Services revenues
A—
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* North America

! 2023 2033
o™ Value % Value %

Devices revenues
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Asia-Pacific
2023 2033
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Devices revenues
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Services revenues 44 23 74 16
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South America & Caribbean
2023 2033
\ Value % Value %

Middle East & Africa

' 2023 2033
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Devices revenues

Devices revenues
(€ b} 2 3 5 4 (€ br) 3 4 5
Services revenues 10 5 29 6 Services revenues 19 10 &5
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Installed base of GNSS devices by segment
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Installed base of "Other" by segment (2023) Installed base of "Other” by segment (2033)
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Space-borne GNSS Value Chain?
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FINAL USER
COMMUNITIES

» AIRBUS® » AIRBUS* * ARMED FORCES « EU (E.G. COPERNICUS)* « EARTH SCIENCES
« ANALOG DEVICES « BOEING « ESA (ESOC)* » GOVERNMENTAL RESEARCHERS
« BEYOND-GRAVITY* » CHINA GREAT WALL «EU* INSTITUTIONS » EMERGENCY SERVICES
« BLILEY TECHNOLOGIES INDUSTRY « NASA « RESEARCH CENTERS + ENVIRONMENTAL
« CAES « HEXAGON* « NATIONAL SPACE « UNIVERSITIES MONITORINGIAGENCIES
o CHINA GREAT WALL « ICEYE® AGENCIES » GEOSPATIAL INTELLIGENCE
INDUSTRY* « LOCKHEED MARTIN « NON-PROFIT « PROVIDERS OF EO HEEIAES

« COBHAM* « MAXAR TECHNOLOGIES ORGANISATIONS SERVICES « INFRASTRUCTURE
« DEIMOS SPACE* « NORTHROP GRUMMAN (E.G. AMSAT) « PROVIDERS OF TELECOM OPERATORS
« DLR* « SPACEX « RESEARCH CENTRES SERVICES « LAW ENFORCEMENT
« GENERAL DYNAMICS « SPIRE GLOBAL & UNIVERSITIES SODIES

- S » PUBLIC SAFETY
» HEXAGON » THALES INSTITUTIONS
» HONEYWELL » SMALL SATELLITES * ARIANEGROUP™ « TERRITORY PLANNERS
« NEC DEVELOPERS « EUTELSAT®
« NEWSPACE SYSTEMS* (EG. AAC CLYDE SPACE*, « HISDESAT®
T REDWIRE, DEMOS SPACE®, « HISPASAT*

GOMSPACE*, SATREV*, o

* RAKON ISISPACE) SICEYE
« MOOG « UNIVERSITIES el
* QASCOM® « INTELSAT European? industry in the global arena
» SAFRAN® . . ONEWEB In 2021, Europe significantly contributed to the market for GMNSS
« SKYFOXLABS *SES components and receivers, together with North America, Russia and
« SPACEMANIC* * SPACEX China. Europe's positioning benefits from a combination of both historical
« SPACE PNT* * STARLINK stakeholders and new actors answering New Space needs. Airbus, Safran,
« SPACEX « VIASAT Thales, Hexagon, U-Blex and Beyond Gravity are the largest European
« SYNTONY GNSS* manufacturers in the market segment.
» SYRLINKS®
» THALES*
« U-BLOX*
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INDUSTRY ROAD AND AUTOMOTIVE
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+ GARMIN
+ MAGNETI MARELLI*

« MICHELIN (MASTERNAUT)*
+ OCTO TELEMATICS*

» TOMTOM*

« TRAKM8*
------------------------------------------------------ s, *WABCO

System Integrators
AFTERMARKET AND
\ DEVICE VENDORS
l
VICE PROVIDERS

Road and Automotive GNSS Value Chain?

COMPONENTS
AND RECEIVER
MANUFACTURI

TIER 1 VEHICLE
MANUFACTURERS

SUPPLIERS

« AISIN « ACTIA* « BMW= « MOBILE NETWORK OPERATORS:  » CAR OWNERS
+ AVAGO TECHNOLOGIES * ALPINE + CHANGAN GROUP « AIRTEL, AT&T, CHINA MOBILE, = COMERCIAL VEHICLES DRIVERS
« BEUING BDSTAR NAVIGATION * BOSCH* « CHERY T-MOBILE*, TELEFONICA*, « ENFORCERS
« CADENCE DESIGN SYSTEMS © CONTINENTAL* « DAIMLER* VODAFONE* « FLEET OPERATORS
+ FURUNO * DENSO + DONGFENG « TRAFFIC INFORMATION « INSURANCE COMPANIES
» GARMIN * FICOSA* « FAW GROUP PROVIDERS: « MEMBER STATES
+ HEXAGON* * GEMALTO (now part of THALES) + FORD + GARMIN, GOOGLE, TOMTOM* « ROAD NETWORK OPERATORS
e spoiem
+ KAPSCH*, MHIESA, NTPS*,
+ JAPAN RADIO CO. * STONERIDGE * GREAT WALL SATELLIC#, SIEMENS*, SKY TOLL*, | European? GNSS industry
+ KATHREIN-WERKE* * VALEO* + HONDA TOLL COLLECT+ R
in the global arena
* LAIRD* SERDA + AUGMENTATION SERVICE
« MEDIATEK HD MAP PROVIDERS + MAZDA MOTOR PROVIDERS With ST Microelectronics, u-Blox
+ NIHON DEMPA KOGYO + GOOGLE * NISSAN » U-BLOX*, HEXAGON*, SWIFT, and Hexagon, European companies
+ NUVOTON TECHNOLOGY * HERE* +« RENAULT* TOPCON, TRIMBLE hold three of the five top spots of the
5 = o ™ o components & receiver manufacturers
. gﬁ;ggnﬁONDUCTORS ToMToM . :ﬁ;ﬂﬁmR et le i marl?et. where Europe is the main
« QUALCOMM « STELLANTIS* « TELEMATICS SERVICE player with around 40% of the global
« SIERRA WIRELESS « SUZUKI PROVIDERS market.
+ STMICROELECTRONICS* « TATA MOTORS « FUEL/FLEET CARD ISSUING When it comes to system integrators,
« TE CONNECTIVITY* * TESLA COMPANIES Europe accounts for over a third of
global revenues. Bosch, Continental
:Eﬁgﬂgi NAVIGATION :32{‘2;& ACEn- « MAINTENANCE & DIAGNOSTICS | and Valeo are global leaders in the
« YAGEO Tier 1 segment of the industry, while
Volkswagen, Stellantis, Daimler, BMW
QEEANEE and Renault represent the largest
players of the global OEM arena.
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AUSTRIAN PERSPECTIVE
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USER SEGMENT IN AUSTRIA: ROUGH ASSESSMENT OF frrseno ikt
GNSS DEVICES FOR PNT

Mobilitat: Auto, Fahrrad, Flottenmanagement etc...: ca. 12 Mio. GNSS Empfanger

Tablets, Digital Cameras, Portable computers, Sport & Wearables, Personal tracking devices,
Low-Power Asset Tracking Devices, Smartphones: ca. 9 Mio. GNSS Empfanger

Luftfahrt und Drohnen: ca. 150.000 GNSS Empfanger
Landwirtschaft: ca. 12.000 GNSS Gerate

Rettungsdienste und Katastrophenschutz: ca. 5.000 GNSS Empfanger
Forstmaschinen: ca. 300 GNSS Empfanger N
Infrastruktur: (Digital Cellular Network, Professional Mobile Radio, Public Switched Telephone
Network, Data Centre, Small cells, Construction Operations): ca. 9.000 Empfanger

Banken und Finanzwirtschaft: ca. 800 Empfanger

Eisenbahn: Asset Management, Passenger Information Systems, Enhanced Command &
Control Systems, Driver Advisory System, Trackside personnel protection system: ca. 3.500
Empfanger
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»HEATMAP“ OF AUSTRIAN SPACE ACTIVITES 2022
NUMBER OF ACTORS
INCOME / BUDGETS
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Companies and R&D
institutions:

min. 150

Income:

min. 209 Mio. €

Employees:

min. 1300
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INCOME DISTRIBUTION UP/DOWNSTREAM IN AUSTRIA 2022

Abbildung 23: Prozentuale Verteilung der Weltraumeinnahmen nach Upstream und Downstream
in der Wertschépfungskette (klassische und robuste Schatzung)
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MNur Faktorstufen mit mindestens 5 Weltraumeinnahmen grosser Null dargestellt

Quelle: Eigene Darstellung FHNW
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INCOME DISTRIBUTION OF SECTORS IN AUSTRIA 2022

Abbildung 29: Prozentuale Verteilung der Weltraumeinnahmen nach Teilsektoren (klassische und

robuste Schatzung)
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Quelle: Eigene Darstellung FHNW
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MOELLER

* GNSS mapplng / tracking: Location mapping (e.g. of boundaries, infrastructure, vegetation) is increasingly being carried out with low-
cost equipment (e.g. smartphones) and by user groups that have no surveying experience. In addition to traditional surveying companies, software
companies have the opportunity to generate new platforms (e.g. apps) and cloud services for this purpose, such as the services offered by Meridia
(www.meridia.land).

* Software defined radios (SDR) These allow the cost-effective construction of station networks, more flexibility in data evaluation, as
the GNSS data no longer needs to be processed in the field and new signals/services can be integrated simply through software updates. In addition,
new applications (e.g. GNSS reflectometry) can be generated that are not possible with existing hardware. It should also be mentioned that SDR GNSS
could conceivably be used on satellites, e.g. to detect interference transmitters in Austria.

 Utilisation of GNSS signals asa ’signal of opportunity': GNSS meteorology and GNSS reflectometry enable the use of
GNSS signals for environmental monitoring. The ‘health status’ of agricultural land can be monitored using GNSS stations at the edge of the field. GNSS
is used as a meteorological sensor for better weather forecasting, e.g. for predicting energy yields from renewable sources (wind/solar). Not only fixed
stations, but also the use on moving platforms (drones, ships, trains) are conceivable as possible data sources.

° @G NSS-Supported drivi N§&: The Galileo High Accuracy Service improves positioning accuracy, and OSNMA and other encryption
technologies provide greater robustness for safety-critical applications. LEO constellations open up new possibilities for positioning thanks to higher
signal strength, faster PPP convergence time and better coverage (e.g. in urban areas and alpine valleys). The prerequisite for this is proper integration
and/or fusion with other sensors. The accumulation of spoofing attacks in the last year has shown that existing systems are not sufficiently prepared in
an emergency. There is an opportunity here to work on better integration and, if possible, to support this by setting up national testbeds.
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http://www.meridia.land/
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Performance tracki NE: Not only competitive athletes are very interested in tracking their performance, but also many amateur runners

and bikers. Until now, it has not been possible to derive performance parameters such as ‘wattage’ or incline from GNSS data. This will change with
new technologies such as HAS and LEO-PNT, which will improve tracking and real-time analysis.

* Autonomous fIylng What could still be prevented during the Olympic Games will soon become a reality: air taxis. In addition, companies

such as Metomatics are building measuring drones that can autonomously ascend to altitudes of up to 6 km and have received the necessary
authorisations in Switzerland and other countries around the world. GNSS is an important component in this context. Current developments to make
GNSS more robust and safer will help to ensure that more drones will also receive authorisations to fly autonomously in Austria. If not as taxis, then at
least for recording data and transporting materials.

Crowd sou rcing: Via Google Maps and similar apps, we are used to traffic jam reports and similar services based on the exchange of user

data. Campaigns such as the one organised by ETH (https://www.camaliot.org/) have shown that the quality of smartphones is already so good that
we can use GNSS raw data to create very dense monitoring networks. This is not only about pure positioning, but also about combining and analysing
at observation level, e.g. for position improvement and reduction of multipath effects, distance determination or estimation of atmospheric
parameters.

* Machine lea rning approaches: Great potential for analysing and (pre-)selecting GNSS signals, detecting and reducing error
influences, improving evaluation algorithms, e.g. for faster ambiguity resolution and sensor fusion.
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Osterreichische Weltraumstrategie 2030+

Mensch, Klima, Wirtschaft:
Weltraum ist fur ALLE da
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SPACE STRATEGY 2030+

PEOPLE, CLIMATE, ECONOMY

v

v
v

Sustainable development on Earth and in
space

Competitive space sector with high added
value and sustainable jobs in Austria

Scientific excellence for space and Earth
exploration

Space for all areas of life
Talent and diversity for space

Space dialogue with citizens

https://austria-in-space.at/de/austria-in-space/weltraumstrategie.php

Bild: BMK
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@ National Space Programme ASAP

Management of ESA participation

AT participation in EU space
‘ programme(s) (Copernicus, Galileo,
SST, GOVSATCOM, IRIS2, EDA, EDF)

G Management of AT EUMETSAT

participation

Mio. Euro

EASAP ®WESA EEU = EUME[SAT

Chair of ESPI GA & UN Support to BMK (e.g.
SMPAG)
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ESA CM Subscripti

2012 2014 2016 2019 2022

189M€ 23ME€ 194M€ 190M€ 229M€
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National Space Expenditure (Source: Euroconsult, ESA; EUMETSAT)

ESA Confributions & Subscnptions (Source: ESA, ESPI)

(The figures are presented in mixed economic conditions: economic conditions of the Ministenal year or current
economic conditions when applicable)

Space Transportation
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ESA NACHZEICHNUNG 2023

ZEICHNUNG BEI DEN ESA
MINISTERKONFERENZEN (ENTSPRICHT
ROLLIERENDER MITTELBINDUNG FUR
ZUMEIST 3 JAHRE)



PREPARATION OF ESA MINISTERIAL CONFERENCE 2025 IN FFG

A U ST R I A Forschung wirkt.
Pole position ® Draft subscription proposal of e |nput ,participation potential” of AT ¢ Preparation CM25 BMK and FFG
SATNAV FFG/ALR to BMK Actors to FFG ALR. ALR

° ® °®
. . — MC25
ESA presents optional programme Final subscription proposal of
proposals to Austrian actors, bilaterals FFG/ALR to BMK 26./27. November 2025

ESA/AT-actors

© FFG | Osterreichische Forschungsférderungsgesellschaft | www.ffg.at SPACE19+



Thank you!

Austrian Research Promotion Agency

Osterreichische Forschungsférderungsgesellschaft
Sensengasse 1, A-1090 Wien

T+43(0)57755-0
office@ffg.at
www.ffg.at

FFG

Forschung wirkt.




	PNT Overview: Austrian perspective
	Austrian perspective�global and european perspective
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	austrian perspective
	user segment in Austria: rough assessment of GNSS devices for PNT
	„Heatmap“ of austrian space activites 2022�number of actors�income / Budgets
	UPSTREAM actors
	income distribution up/Downstream in austria 2022
	income distribution of sectors in austria 2022 
	potential use cases in Austria: copyright Prof. moeller
	potential use cases in Austria: copyright Prof. moeller
	space strategy 2030+�People, Climate, Economy�
	Slide Number 19
	ESA nachzeichnung 2023��zeichnung bei den ESA ministerkonferenzen (entspricht rollierender mittelbindung für zumeist 3 jahre)
	preparation of ESA Ministerial conference 2025 in austria 
	Slide Number 22

