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1. Definition of a Drone and Its
Importance to Industry
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What Is a Drone?

Adrone is an unmanned aerial vehicle (UAV) of any size or shape that is controlled remotely from the ground
or operates with a particular level of autonomy.

There are different types of drones and they can be categorized based on the following:

Application Capacities Weight
Military Quadcopter-type, < 900 grams
Private helicopter-type, GPS, < 4 kilograms
Commercial ready-to-fly (RTF), < 25 kilograms
acrobatics, delivery,
photography, racing,
different charging
options, wind-resistant 3

This report focuses on
commercial
applications

Source: EIC (DGI-ACCIO), based on data from Termcat, 3DInsider, SmartCatalonia and
the Ministry of Development.
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Drones are hybridizations of technologies

Drones chiefly integrate the following technologies:

Robotics

Drones are complex devices that can contain
robotic mechanisms and mov ing parts.

Augmented Reality

the visualization of additional
within a known space.

The information captured by drones enables

inf ormation

Artificial Intelligence

Al makes it possible to process all the data a
drone can capture. It also enables the drone
to fly autonomously .

Connectivity
A drone needs to be connected to a
controller to be flown remotely and for real-
time transfer of everything it captures.
Drones can also be used as mobile
connectivity hubs.

Cybersecurity
Because of their connectivity, drones can be
vulnerable and cause a wide range of
security issues. Consequently, cybersecurity
infrastructure is necessary to ensure drones
operate as required.

>

Source: Own data from EIC (DGI-ACCIO), based on information
from the press, technology forumsand ACCIO.
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The Importance of Drones to Industry

Drones hav e applications in many
different areas, including security,
inspection, topographical studies,
audiovisual activities and the military .

Having access to real-time data concerning
variables in the local environment facilitates
more agile decision-making based on real

knowledge.
Cross-sectoral

Supportin
decision-making

The importance of

Convergence drones to industry
with other

technologies
Drones make use of a mixture of Technology _ N

A augmented realty romotico, g | — facilitator (hat il lay 2 key 1ole . present and
’ data, con'nectivity’and future technological dev elopment in a

cy bersecurity, as detailed in wide variety of production industries.
ACCIO’s Identifying Technological

Trends report.

Impact on
innovation

Drones generate innov ation opportunities for
companies in dif f erent areas such as inspection,

logistics and emergency services.

Source: EIC (DGI-ACCIO).
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2. Main world magnitudes
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World Leading Drone Companies

The 20 leading companies in the global drone industry are:

l.'_’]l Parrot m hover AILS

AeroVironment

UUUUUUUUUUUUU

@ DroneDeploy EDE.!:H;_Q—D B|R[x "\ 5‘5&% "‘ Delta Drone

o~ __
= Airware emapbox SenseFIy @ Precisionrak @ AIRBUS

DEFENCE & SPACE

Source: EIC (DGI-ACCIO), based on data from Droneii (Q3 2016).

Companieslisted in order of importance according to the Droneiiranking.
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Global Drone Market: forecasted data and sectors

O Of the three major uses of drones, commercial applications

were the last to be developed. However, gradual enforcement
of regulations on the use of commercial drones, along with
advances in drone technology and ease of use, has led to
increased interest in commercial applications. In the near
future, longer operating ranges and an extension of the usable
airspace are expected to drive high rates of growth in commercial
drone numbers.

) Although the number of registered commercial drones is growing

extremely quickly, the turnover of the companies offering
products or services related to the manufacture and
operation of commercial drones is expected to take a little
longer to hit the same heights. Nonetheless, worldwide turnover
is forecast to grow exponentially: from $3.7BN in 2017 to
more than $30BN in 2030 and around $50BN by 2050.

According to expected data from BCG, although the majority of

) drone-related turnover will come from the manufacture and

operation of drones in the short term, in the long term it will be
the related services and software for controlling and
complementing drones that generate the most value.

Estimated number of commercial drones in use
(thousands)
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Combined turnov er of the companies offering products or services
50 related to the manufacture and operation of commercial drones
($BN) _d
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2020 2030 2040 2050

Europe = United States

ACCIO [li&eain.

Source: EIC (ACCIO), based on 2017 data from Boston
Consulting Group and Businessinsider.
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Main regions and hubs in the worild

Forecasted drone market volume by region
The United States is the market leader for the period 2017-2021

with regard to the manufacture and use

of drones owing to the initiatives of the

Federal Aviation Administration (FAA) and

the government as a whole, which is ‘;5" {T
increasing the potential uses of drones in e St ot A g 53.9m
the commercial sphere and approving #1755

initiatives to support testing, with the ?
ultimate aim of removing the restrictions on 545r
commercial drone use in the United States. vd
Innovation in the field of drone-based image

capture and filming is also boosting the oiy 4

adoption of drone technology. "
8.0

The highest anticipated levels of
medium-term growth are expected in the
region of Asia. The continent's growing
interest in the commercial applications of
drone technology is expected to speed up
governmental reforms in this area and
thereby increase the use of drones.

Source: Goldman Sachsand Global Market Insights.

o y 4
AC C I o ALK S: r(‘:eartaallltt::\tya



Drones in Catalonial Technology snapshot February2019 | 12

3. Drones in Catalonia
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Main Conclusions of the Mapping

67 companies DrOneS In Catalonla. Al tgreecgl\ryggnies

The corporate information of
more than two thirds of the
companiesidentified is not
publishedin the Companies
Register. This makesiit
impossible to calculate the
total turnover and number of
people currently employed in
this sector in Catalonia

A sectorundergoing
internationalization:

1% of companies have
subsidiaries abroad

15% of companies export

Distribution of companies by their Main areas of application (by
position in the value chain: number of companies):
1. Drone operators (66%) Iltis a developi . 1. Audiovisual (44%
ping sector: .
0,

g' Br(t)ne manufz_ictur7e0;s (10%9 81% of companies are less than g !:speclttlon (198(;/0)

. Da _aprocessmg( _o) _ 10 years old - Agricu ure (9%
4. Training and technical services (9% 4. Training (9%
5. Drone integrators (7% 5. Geographic analysis (7%

Source: EIC (DGI-ACCIO), based on data from Orbis, ACCIO directoriesand Barcelona and
Catalonia Start-up Hub.
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The Drone Ecosystem in Catalonia

Partial illustrational table*

TECNIO Centres Research Clusters Universities Applications
2. p%c, eurecal Centres ESADECREAPOLIS @ " P e 1. Geographic
CIMNE* : ﬂ:-n wiv W CTFC j '?ETS'TI a% T —trr analysis

#C%{'Fg @ “_.-12 : ¢'ﬂﬂﬂ. - D?CIN o c "“’" med 1S 2. Inspection

3. Agriculture
p Companies _ %’b 4. Securityand
G . SITER (IAPUTER  APPUGS g ass e i’éj; 0 Tva [ . altop emergency
oMM ey N 0 W T @eoe o 8TIOR
P &= SOLPI H
R . % ﬁﬁm!-\ w £e ZMumerics e o serdwces |
LEARN x ' g _@_ 5. Audiovisua
PROMHE £ }sitent p— W L
@ DRONE %%) deenet. L ; § W BT RINE %ﬁggrﬁ é - Lelsure
(T e : e, ABiET & e {) 7. Logistics
- @rLoRonER m:;:“/f ' JE{, - - EE 8. Security and
wrgiiies E D . e T Y ' /
Tk HE Fi emergenc
ernnpmsﬁl m L i tervicdoms fmic W Lnbdur ﬁ b J@ g y

services

Start-ups HEQ caruav > Qirk M 03 /& @ W Lo ¥

9. Researchand

chuung investigation

10. Monitoring and

Fairs and Testing areas Public agencies Other entities control
' a
conferences BS‘.“E.T‘?;E‘L pimec §-esa 8 < AEDRON 11. Entertainment
oo [BJronéshoyy .Aer_opgrt _ ' 4 >, reimagine and
P AR, Y BCN P'"ﬁ:ﬁnkmk ff s, AESA | | acepDRON 9 Grone Communications

Source: EIC (DGI-ACCIO), based on data from Barcelona and Catalonia Start-up Hub, Cluster
Development and CataloniaSmart Drones.
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Ecosystem Companies and Agents
EUSTER: CATALONIA SMART DRONES

% CATALOMNIA .
R, AR DRONES

Catalonia Smart Drones is the Catalan industrial
cluster of companies, technology -centres,
universities and other agents offering smart solutions
with drones and driving the smart drone sector in
Catalonia.

Catalonia Smart Drones’ main objective is to increase
the competitiveness of the Catalan drone industry by
promoting projects that create jobs and improve the
position of the Catalan smart drone sector at world
level.

SmartCatalonia

Strategy

Promotion

Innovation

Definition of a strategic plan forindustry support.
Coordination of the different players.
Positioning in terms of regulation and legislation.

Information and company demonstrations.
Participation intrade shows and conferences.
Participation in international institutions and

forums.
Promotion of drone testing sites.

Promotion of research and innovation.
Search for European funding.

Support for pilot training.
Training in collaboration with universities.
Support for creating and growing start-ups.

A1} Generalitat
WY de Catalunya

Source: EIC (DGI-ACCIO), based on data from CataloniaSmart Drones.
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Ecosystem Companies and Agents

Barcelona Drone Center

™
Barcelona Drone Center is one of only 10 drone testing centres in
the world and the oldest civilian drone company in Europe.
The centre develops, tests and certifies unmanned aerial vehicles,

and offers practical and international courses.

The centre’s facilities have a segregated airspace, hangar, runway, D RO N E C E NTE R

laboratory, meeting room, ground control stations, office and much
more in the centre’s bioclimatic building, which is nestled in the
natural landscape and powered by solar energy.

Barcelona Drone Center offersthe following services:

Drone development with experts

Testing and certification of prototypes and projects before

marketing Regulated airspace near the town of Moia.
_ _ Area: 2,500 hectares.
Commercial events to attract clients Altitude: 1,220 metres (may be increased).

Drone racing

Specialized training

International projects

Source: EIC (DGI-ACCIO), based on data from BCN Drone Center.
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Ecosystem Companies and Agents

ACCELERATOR: REIMAGINE DRONE

Reimagine Drone is the world’s first dedicated drone services
accelerator located in Barcelona. The accelerator supports
early-stage startup founders who are leveraging the use of
commercial drones to unveil a new generation of services and
applications using technologies such as virtual reality, augmented
reality, 360 user experiences, data analytics, computer vision,
surveying and mapping, deployment systems and more.

The joint program offers entrepreneurs from all over the world
access to proprietary online curriculum from Peninsula and
technical hands-on training and know-how from Brinc, together
with prototyping, manufacturing and supply chain resources and
know-how typically available only in Asia.

® reimagine
drone

Source: EIC (DGI-ACCIO), based on data from Reimagine Drone.
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Drone Business Cases in Catalonia

HEMAV Hm@

Ranked 4th in the
This Catalan company supports and shares information on drone technology to E!J world for non-military

improve processes and provide civil society with innovative solutions by combining - drone services
airborne datacollection with the latest information technologies. Source: Drone Industry Insights.
A &
Agriculture Utilities Civil Engineering Special Projects Training
Agronomic Recommendations Visualization, Ad hoc digital and Certified and
recommendations for for preventive and management and integral solutions in authorized by AESA,
optimizing crop predictive use of geospatial drone technology. ENAC and DGAC as
production and maintenance for data through drone a drone operator.
infrastructure infrastructure technology.
management. management.

And, for its solidarity initiatives, Hemav has partners such as:

An autonomous drone (which requires little crew Locus is another Hemav project. It involves taking action

e i support time) equipped with a thermographic against the natural disaster of locust swarms. Drones are used

— e — R camera to detect boats containing refugees in the to improve prevention w hen searching for locusts to keep them

EEEE } middle of the sea will be u_sed to send data in real from swarming and make it unnecessary for an aergplane to

N & time so the NGO can begin rescue _procedures as _ _ spray. D_rone technology makes it possible to |der_1t|fy green

ThEs® soon as possible. To prevent conflicts, the drone ﬂﬁ:lﬁ:ﬁﬂ[ﬁ:ﬁmﬂﬂmﬂs areas with a multispectral sensor, locate locusts with a visual
will also film everything that happens. ¥ 12 Alimentacian - FaO sensor and spray them with a specialized device.

Source: EIC (DGI-ACCIO), based on data from Hemav and the press.

V4 o
Ac c l o ALK g': r(':eartaailltt:\tya



Drones in Catalonial Technology snapshot

February 2019 | 19

Drone Business Cases in Catalonia

EUROPEAN ARSI PROJECT

FCC and the Eurecat technology centre are participating, along with the
companies Simtech Design and IBAK, in the European ARSI (aerial robot for
sewer inspection) project, which has designed, created and tested a drone for
sewer inspection that will start operating in Barcelona in 2018. This project forms
part of the European ECHORD++ programme.

The consortium successfully tested a multirotor micro air vehicle equipped with
navigation sensors that will help reduce the work-related risks associated with this
activity and cut down on maintenance expenses. This device can also go where
land vehicles cannot, such as areas where accumulated waste and rainwater
make it necessary to stop. Based on what the experts within the sector say, a
drone can inspect 300 metres in 10 minutes; it is estimated that a team with one
drone will be able to inspect 2.4 kilometres per day with a drastic reduction in the
number of risks and difficulties.

»» =

e eurecat SIMTECH

I vb Centre Tecnologic de Catalunya

ECH@R’D"‘+

European Coordination Hub for Open
Robotics Development

IBAK

Source: EIC (DGI-ACCIO), based on data from Regio7 and Eurecat.
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Drone Business Cases in

SITEP

SITEP was founded in Barcelona in 1998 with the aim of providing
specialized services in consulting, development and implementation
of custom-made computer systems for land management. In the 20
years it has been working with public agencies and private
companies, it has adapted to new changes and consolidated its
position on the local market as a specialist in processing,
analysing and implementing GIS solutions.

It offers a wide range of services using cutting-edge technology. Its
services include: monitoring natural resources and evolution of the
terrain; control and monitoring crops and livestock; inspection of
surfaces, cadastral registration and detection of illegal
constructions;  cartography and  topography;  emergency
management, fire control and locating missing persons; inventory of
industrial infrastructure and improvements in energy efficiency; civil
engineering, planning and design, road maintenance; defence and
security, border control, road traffic management.

Catalonia

‘siTer

Yo POz itior Chur -"|'I'I'I'I
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FOTO I WIDED GECLOCALITZAT CAMERE TERMIC WA
—
= >
CHREERS FIRFRESRECTAAL
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FOTOIGRAMETRIA ORTOFOTOGRAF %

DIGITALTTACIC 30

= ]
L

GEOREFEREMONI DIRECTA PLIRA PLATAFORRAG SIG DF GESTIC

SEMSOR LIDAE
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Source: EIC (DGI-ACCIO), based on data from SITEP.
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Drone Business Cases in Catalonia

AERIAL INSIGHTS

"1 aerial insights

Aerial Insights works in the areas of aerial topography,

orthophotography and cartography by using drones to obtain images
that are processed using its proprietary software.

Aerial Insights software can be used to digitize and convert the images
filmed by drone into conventional or 3D maps. With this technology,
Aerial Insights provides a service and very useful technical advice for
the surveying, agriculture and mining industries because the images
obtained by drone and then processed can help optimize production
processes. In surveying, it becomes very easy to map the most abrupt
elements of the terrain because drones can work in places that are hard
for people to reach. In mining, its high-precision maps help managers
calculate stacking volumes, monitor equipment and identify areas that
do not comply with environmental or safety regulations. In agriculture, it
monitors crop status to determine factors such as watering
requirements, pest infestations and the crops to be grown.

Aerial Insights has offices in Barcelona and Zaragoza and was founded
in 2016.

Source: EIC (DGI-ACCIO), based on data from Aerial Insights.
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4. Macrotrends, trends and applications by
demand sector
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Drones Offer a Solution to Future Macrotrends

Macrotrends are general trends in which
people express certain preferences over
others. These forces are both visible and
invisible and are cross-cutting in nature, rather
than linked to a specific sector.

Because of the dramatic increase in urban populations,
many cities need intelligent and efficient management to
become sustainable “smart cities”. Drones will allow
emergency services to deal with urban emergencies quickly,
effectively and safely.

An increasingly urban world

The World Economic Forum calculates that by 2020 some
5.1 million jobs will be lost in the words 15 largest
economies as a result of dramatic technological,
demographic and socio-economic changes. Drones will bring
definitive changes to the way many industries work and will
transform manyvalue chains.

The global population is expected to grow by 33% between
2015 and 2050. This growth will be matched by growing
demand, which will in tum present a series of unprecedented
logistical challenges. In part, these challenges will be the
result of e-commerce, which requires rapid and precise last-
mile deliverysolutions like those offered bydrones.

New ways of working

Reinventing the way we shop

Globally, the current level of resource consumption is
forecast to double by 2050. The low energy consumption of
drones in comparison to other vehicles used for inspection
and security pumposes, such as aeroplanes and helicopters,
may help to slow this frantic rate ofresource consumption.

The development of big data and data processing using Al
will add another dimension to drone use by making it
possible to capture large amounts of geographical
information accurately and update it in real time. This will
alsoincrease drones’ capacityto function autonomously.

Sustainability

Technological revolution

Source: EIC (DGI-ACCIO), based on data from PwC, Euromonitorand EY.
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Trends in the Drone Industry

Drones and their ecosystem and environment are evolving rapidly, especially in the following areas:

New legislation

Autonomous
drones

Mergers and
acquisitions

Technology
facilitator

From hardware to
software

Questioningits
limits

Anti-drone
measures

The entry into force of new regulations and legislation that will support industry evolution.

Autonomous drones piloted by algorithm will become genuine game-changers.

Increased number of corporate mergers and acquisitions (M&A) and consolidation of market
leaders.

Drones will turn big data, machine learning and Al into technology facilitators.

Despite the importance of creating newdevices, it will be ICT services and drone-related software that
truly revolutionize the industry.

Potential invasions of privacy on the part of drones, along with the decisions they may take while
operating autonomously, are the subject of much debate.

The development and proliferation of drones means it is also necessary to protect against
malicious and threatening uses (e.g. aerial bombardment, spying, terrorist attacks). This has led to
the development of anti-drone and counter-drone measures to defend against aggressive use of
the devices. Source: EIC (DGI-ACCIO).
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Drone Applications

The following developments are forecast with regard to drone applications over time:

Shorttermj' Mediuthong term )

Full airspace
integration

Long-distance
delivery

9

&l

Long-haul passenger
transportation

Airspace

i

Security and
Border
Audiovisud | monitoringand ~ EMergeney
control
7™ T Short-
? ﬁ @ _‘? distance
B’ ).'.\' Leisure and : v urbar) air
Inspection "“I | entertainment o' taxis
Agriculture  Geographic Researchand ~ Small parcel
analysis i investigation ~ delivery
................................................................................................................................................... S Y
2020+ WA+
Airspace open to drones Short Medium Long
term term term

Source: EIC (DGI-ACCIO), based on data from Cluster Developmentand PwC's Strategic
Plan forDronesin Spain, 2018-2021.
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See the full report here:

WWw.accio.gencat.cat/ca/senveis/banc-
coneixement/cercador/BancConeixement/drons-a-catalunya

More information on the industry and related news:
http://www.accio.gencat. cat/ca/sectors/alres-industries/
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