EN

* K %

e EUROPEAN
kol COMMISSION

*
*

Brussels, 29.11.2022
SWD(2022) 366 final

COMMISSION STAFF WORKING DOCUMENT
EU Drone Sector state of play

Accompanying the document

Communication from the Commission to the European Parliament, the Council, the
European Economic and Social Committee and the Committee of the Regions

“A Drone Strategy 2.0 for a Smar tSyssemih
Europe’

{COM(2022) 652final}

EN



Table of Contents

1 INEFOTUCTION ...ttt e ettt e et et e e e e e aeeeessaaseeeeeaeeaaaaeeeaaeseesasanneeas 3
2 SCOPE OF the SIALEGY. . eeiei ittt e s eenr e e e e s annneeeeas 5
3 (O00T a1 U] r= N[ T 4IRS 1= 1 =T | PP PRRSR 6
3.1  Roadmap summary reSult NalYSIS...........oeieiiiiiiiireeiie e 6
T @ o 1=T gl =¥ o] [Tod @) s 1=V L = 11 o o NSRS 7

33 Informal Drone Experts Gr oup..and..Drone..L2aders’ G

4 EU drone policy wup to .noaw..(.r.Dr.ane..Str.ategy 1.0")
o R o 4 4 10 =T T = T o Yo o3 PP 4
4.1.1 Communication for “A new era for aviation Op ¢
civil use of remotely piloted aircraft systems (RPAS) in a safesaisthinable
100 T (R § L TSP PPPRRTT 7
412 High Level Drone Conferences in Riga (2015), Warsaw (2016), Helsinki
(2017), AMSEErdam (2018).........uueeieiiiiiiiiieeate et 8
4.1.3 Communication for “an Awv.i.a.t.i.on..St.r.at8& gy for E
414 Communication for a “Sustainapouting and Smart
European transpor t..o.n..t.r.a.ck..for..t.he.Sfuture?”
4.1.5 Communications on “the EU Sederrorismy Union Str:
A g e N a. e e e e e e eeeees 9
4.1.6 Communication for an “Action Plan on synergi
space industries”, includi.n.g..a..%Drod®ks Techno

4.1.7 Communication on “the New EU Urban Mobility
of Urban Air Mobility gUIdeliNeS..........ooiiiiiiiiiiiiee e 10

4.1.8 Communication on a “Roadmap on critical t e
defence” and “Ve.r.s.a.i.l.l.e.s.”....De.c.l.ar.a.t.i.dh

4.1.9 Joint C o mmu n ithe Defanee dtnvestmenttGhaps Arfalysis and Way

F oo 1 Woa L. e 11
4.2  Developing and implementing a regulatory framework............coocuveiiieerieniniiiiee e 12
4.2.1 Adoption of Regulation (EU) 2018/1139 on common rules in the field of civil
AVIALION (2018)...uueeiii et e e e e e e e ———————— 12
4.2.2 Adoption of detailed implementing rules allowing effective drone operations
and the development of industry standards............cccoeeeeviieeer e 12
o R O T IS + B DO S T« 00 o Y0 o AN PP PP PP P PP PR 13
4222 S Speci fi i@l @ @ 0l Y 14
4223 “Certi fied. it O LY e ree e e e s e eeneeeeees 14
4.2.3 Adoption of a regulatory framework for the provision okpace services................ 15
4.3 Research & Innovation on drones and related SYStEMS.........cooiiiiiiiiccciiiiiiiiiiee e 16
431 Single European Sky ATM Research (SESAR)........ccceviiiiiiieceiiee e 16
4.3.2 European Climate, Infrastructure and Environment Executive Agency (CINEA)..17
4.3.3 European defence research and inNOVation.............ccccooo v 18
5 Presentation of the EUdrone eCeSYStemM tOAaY........cuuuiiiiiiiiiiiiiii i 19
5.1 The elements of the @Y SIEM.....c..ueiiiii e 19
5.2 Drone services Offered tOUAY.........oouuueiiiiiiiiieeeieee et 20
5.2.1 F =T T= o] o 1=] =1 (o] o - PRSPPI 20
5.2.2 INNOVALIVE air MODIIEY. .. .eeiieiiiiiieece e 20

Commission européenne/Europese Commissie, 1049 Bruxelles/Brussel, BELGIQUE/BEI&EIE32 22991111
Office: DM24 05/123- Tel. direct line+32 22995146

Giancarlo.CRIVELLARO@ec.europa.eu



53

6.1
6.2

6.3

7.1
7.2
7.3

8.2

Al
A2
A3
A4
A5
A.6

Drones as an emerging sector of the eCoNAMY..........coovviiiiiiiccc e, 21

The potential benefits of a viable drone ecgystem in EUrOPe..........ccvvveeeiiiiiiiieceieee e, 22
GrOWEN @NA JODS.....ciiiiiiiiii e et e e e e sttt e e e e e e st e e e e e e nnerees 22
Decarbonisation and Circular ECONOIMIY..........cccccuuuririieren s ie s st e e eeeesanaeenrrarreerrrereeees 25
6.2.1 [D]=Tor= 1 o] g 1ES7= 110 o NPT PRI 25
6.2.2 (O] (o101 P gr=ToTo] oo 1 1 PO 28
B [o[e= 1 EF=1 (o] o WO PO PP PP PPPPP PP 28
ViSion and StrategiC ODJECHIVES.........eiiiiiiiiiiiiie et sanne s 30
YT Lo o PRSPPI 30
SHrAtEGIC ODJECTIVES. .....ueeeiiei ittt e s st e e e smme e e et e e e e e aaeees 31
Y AN B0 o] [=Tox 1LY = PR 31
The elements of a thriving EU drone ecesystem in 2030.........ccovvviiieeeiiiiiiicccieiieeeeeeeee e 32
Building the European drone Services Markel.............uuueiiiiieeeiiiiiiiiiiiiiiieeee e e eeeeeereeeeeeeeees 32
8.1.1 Improving airspace capabilities {§pace development and integration with Air
Traffic Man@geMENL).......coiiiiiiiiii e e et e e e e s sebeeeees 33
8.1.2 Facilitating Aerial OPErationS..........c.couiiriiiieiiicee ettt rmee e 35
8.1.3 Developing Innovative Air MODIlItY.........ccooieii i e 37
8.1.4 Ensuring societal aCCePIANCE. .......coiuuiiiiie ettt 38
8.1.5 Promoting the human dimension (knowledge, training, competences)................ 40
Strengthening European civil, security and defence industry capabilities and synergies....42
8.2.1 Providing funding and fin@NCING.............uvuuiiiiiii e 42
8.2.2 Identifying strategic technology building blOCKS..............coooviiiiieei i, 44
8.2.3 Enabling testing and demonstratiQnS...........oooiiiiiiieenee e 45
8.2.4 Driving for common standards..............ooovvviiiicriiiiiciin e eereeeee e A0
8.25 Increasing counteldAS capabilities and system resilience.........cccccvveeeeeivieecneenn. A8
F e (o] I o - T ST TT TP PP TP PPN 53
SYNOPSIS CONSUIALION FEPOI. ...ttt 56
10T [T 1o ) o 1SS 56
Feedback to the ROGAMAPD..........uuiii e s e e e e e e e e et ennreeeeseeraeas 57
Open Public Consultation (OPC)........uiiiiiiiiiiiiee ettt 61
Drone Leader s. . ..Gr.omp. ...(.DL.G) s 66
Targeted SUNVEYS and INTEIVIEWS. ......ccoi i itee ettt rmmee st e e e e e e s smnne s 66
Targeted consultationspresentation Of FESPONSES........uuvrrrrriiiiiiiiieeeerririirrrrrrrrereeeeeeereeneeeens 67

Page2 / 86



COMMISSION STAFF WORKING DOCUMENT
EU Drone Sector state of play
Accompanying the document
Communication from the Commission to the European Parliament, the Council, the

European Economic and Social Committee and the Committee of the Regions

‘A Drone Strategy 2.0 for a Smar tSyssemd Sust a

i n Europe’

1 INTRODUCTION

This Staff Working Document accompanies the Communication from the CommissionAon

Drone Strategy 2.0 for a Smart and Sustainable Unmanned AircrafSEce t e m i,n Eur op e

which sets out the actions needed to ensureattlaineecosystemis deployed in the European
Union in a way thasupports the goals of the European Green'D#®# dgital transformatiorof
the European Econonmand of the Sustainable and Smart Mobility Strafe@eactions set out
in theCommunicatiorshould ensursafe, smart, resilient, inclusive and cleiane operations in
the European Union

The development of drones (unmanned aircraft systems) services supported by a competitive
industry <can strongly s upg@pgreen tand Higital €goromy and wi n
contribute to the posEOVID 19 recoveryas well aghe future resilience ahe EU economy.

From daily commuting, goods delivery to the development of a wide spectrum of new
applications and services, drones can become an enabler of our economic and social life and a
driving force of the further digitalization of the Europeanresay.

The European Green Deala new growth strategy for the EWshich calls for the reduction of
greenhouse gas emissidnsall sectors of the economy, including transgottithe protection of

the human healthin this context, the transport system a whole should be made smart and
sustainable. The Communication on the European Green Deal announced therefore a strategy for
sustainable and smart mobility, which was adopted by the Commission in December 2020. In the
Sustainable and Smart Mobility Skegy, the Commission announced its intention to adopt a
Drone Strategy 2.0 in 2022 teap the full potential offered by drones to contribute to the
safeguarding of a weflunctioning single markeDrone applications can also strongly contribute

to the dgital transformation of many businesses and helme e t Europe’ s> Digital

targets.

In order to enhancthe competitiveness of the European dronesegos t e m as we | 1 a
security anddefence capabilitiegshe Commission adopteth February2020an ‘Action planon

1 https://eurlex.europa.eu/legal
content/EN/TXT/?qid=1588580774040&uri=CELEX%3A52019DC0640

2 https://leurlex.europa.eu/legatontent/EN/TXT/?uri=CELEX%3A52020DC0789

3 https://eurlex.europa.eu/resource.html?uri=cellar:12e838&2f 11eb9ac9
0laa75ed71a1001.02/DOC_1&format=PDF
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syner gies bet ween civil? daflewwhd chnd nspades ia
Technol ogi es dniing gtreedpingsynergias between the civil, including counter
drones technologiesand military use of drorse This Action Plan also identifies autonomous
systems including drones as a critical technology for which Europe needs to achieve
technological sovereigntyThese objectives were reinforced by the Versailles Declaration
adopted by the Member States in Btar2022 which marked the EU decision take more
responsibility forits security and take further decisive steps towards buildimdzuropean
sovereignty, reducing our dependencies and designing a hew growth and investment model for
2030. In this respecthe Declaratioraddressed three key dimensipfisst, enhanceecurity and
defence capabilitiessecond, reduceenergy dependencies; anHird build a more robust
economic baseAmong those masures, the Member States agreefbsber synergies between
civilian, defence and space research and innovation, and invest in critical and emerging
technologies and innovation for security and defeddeey also agreed ttake measures to
strengthen and develd@p U ’defence industry, including SMEs

To reachits goals, the EU needs to ensure the safe and efficient development of a drone
ecosystem, addressing related societal concerns such as safety, security, privacy and
environmental protection, while simultaneouslyrturing a sustainable economic environment

for the European drone industry to groMlthough EU citizens expressed generally positive
attitudes to new forms of air mobilitya stud§ led by the European Union Aviation Safety

[

Agency EASA) hasshown that safety and noise pollution areontopof EUZit ns ° concer ns .

a list that also includes cybersecurity risks and the potential impact on wildiiéeefore there
are many other issues beyond safety that must also be addressed in order to ensure the social
acceptance of drongsuch as environmeadtand privacy issues

In 2014 and 2015, the Commission adopted respectively a Communication on a new era for civil
aviation’ and the Aviation Strategy for Eurdpwhich highlighted that safety is crucial to the
successful integration of drones in thespaceas well aghe development of this industry and

the services and applications enabled by drones.

The Aviation Strategyor Europeset an objective to establish a basic legal framework for the
safe development of drone operations in the EU and foapremore detailed rules that allow
drone operations and the development of industry standards. This regulatory framework is now
largely in place.

New actiors are needed at EU level because t@ne sector is developing rapidly with new
innovative ways busing drones emerging at a fast pace requiring an assessment of the regulatory
and enabling framework to ensure that these new services can thrive in the EU internal market
and globally. Related technologies such as radiofrequency communiGatidrtificial
Intelligencé®, advanced sensors and improvements in power sources are opening new prospects.

4 Communication for an “Action Plan on synergies b

adopted in February 2021 including a “Drones Techn
5 https://www.consilium.europa.eu/media/54773/202206@4rkaillesdeclaratioren.pdf

6 EASA Study on the societalacceptance of Urban Air Mobility in Europe 2021,
https://www.easa.europa.eu/sites/default/files/dfuffialirreport.pdf

7 https://eurlex.europa.eu/legatontent/EN/TXT/PDF/?uri=CELEX:52014DC0207&from=EN
8 https//eurlex.europa.eu/legatontent/EN/ALL/?uri=CELEX%3A52015DC0598
9 https://eurlex.europa.eu/legalontent/FR/TXT/?uri=celex%3A32014L0053

10 https://digitatstrategy.ec.europa.eu/en/library/propesajulationeuropearapproackartificial-
intelligence
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Drones are used as daily tools in ever broaderdatademanding economic sectors such as
agriculture, construction, surveillance, filming, healthcaneergy, environment, public safety
and security. Futurgerspectivesinclude the use of drones, for example, as platforms for
communication hubs or weather or pollution monitoridgones are also both users and enablers
of Global Navigation Satellite Sggn (GNSS) services, they can be used to complement
Copernicus imaging, as well as to complement Secure Connectivity seGice®rsely, the fact
that customised drones can also be used for illegal purposes should be addressed.

In the transport sectorhé use of drones for deliveries is already tested in many countries. First
pilot trials in passenger transport in Europe are expected to take place within the next few years.

At the same time, it is important that Europe safeguards its open strategioraytion this area
asrecognisedimte “Action plan on synergies bitween civ

Against this background, the existing strategy from 2015 has been overtaken by these new
developments and a new strategy is needed at EUtleyebvide a forwardooking vision for
the future holistic development of the sector.

This Staff Working Document gives an overview o
challenges that the drone sector faces as well as the analysis and dapennindethe new

Drone Strategy 2.0. With that, it aims to support the entire dronsystem, including cities,

regions and Member States in the development of drone activities for mobility and services.

2 SCOPE OF THE STRATEGY

The term “drontefinfos 0Ma md miyend n Awhichcmeanf &an Sy st e m
unmanned aircraft and the equipment to control it remotely

The term “Urban Air Mobility” has been increas
Mobility initiatives. Due to the lack of definition and in line with the regulatorgperation

centric approach, EASA has developed the notionlrofovative Aerial Services (IAS)AS

correspond to the set of operations and/or services that are of benefit to citizens laad to t

aviation market and that are enabled by new airborne technolodies operations and/or

services include both the transportation of passengers and/or cargo and aerial operations (e.g.
surveillance, inspections, mapping, telecommunication networkiA§).can be further divided

into “aerial operatiois( s ur vei l lance, inspection, 1imaging,
market called Innovative Air Mobility (IAMY (including international, regional and urban air

mobility).

11 https://ec.europa.eu/info/sites/info/files/action_plan_on_synergies_en_0.pdf

2 The concept of Innovative Air Mobility (‘TAM ) is
designs (that do not automatically fall under one of the known categoriesyhitit have VTOL
capabilities for takeff and landing, specific (distributed) propulsion features, can be operated in
unmanned configuration, etc.), that are conceived to offer a new air mobility of people and cargo, in
particular in congested (urban) asehased on an integrated air and grebased infrastructure. 1AM
describes a diverse array of aircraft types (such as manned and unmanned), whose designs are enabled
by ongoing innovations particularly in the areas of hybrid and electrification of giopuystems,
energy storage, lightweight materials, digitalisation and automation. These innovations have made
possible an array of novel designs spanning rnatbr, tilt wing, tilt-rotor, powered wing, offering
short takeoff and landing (STOL) througto vertical takeoff and landing (VTOL) capabilities.
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Innovative Aerial Services

Innovative Air Mobility
Aerial
Operations Urban Regional International
Air Mobility Air Mobility Air Mobility
\ J \\L )J
Innovative Aerial Servtes
For further reference in the following text, t

involved in Innovative Aerial Services including manned eVT@well as Unmanned Aircraft
Systems used in the defence sedttmwever,as explained ithe Drone Strategy 2.the purpose

is notto address the conditions of operatiarfisnilitary drones, but rather seeks to identfgas

of crossfertilisation whereby defence projects may benefit from innovative developments of
SMEs for civilian dronesnd that civil aeronautics benefit from developments in the field of
defence

3 CONSULTATION STRATEGY

As part of its consultatiorstrategy, the Commission announced in the roadmap for the
preparation of the Drone Strategy 2.0 the launching of an ofjmen Public Consultation
(OPC), desk researas well as targeted stakeholder consultations in the context of a preparatory
Fact findingstudy*>. Consultation dols usedfor collecting information forthe study included
surveys/questionnaires, interviews, stakdar workshop and meetings of the informal drone
expert group. e fargeted consultations also inclddeonsultatios of the defence community

by Commission serviceso explore civil/military synergies in the development of drone
technologies.

The stakehlolers that have been identified included national competent
authorities/administrations, drone operators and producespatk and air navigation service
providers, local rural and urban communities, airport operators, and relevant European
associations.

3.1 Roadmap summary result analysis

The Commission published the intention to develop ttenBStrategy2 . 0 on t he website
your Say”, toget herDrona Strategp.0t*e45 commedtswepe reteived t h e

on the roadmap in the peridmbtweend Juneand 2 July, 2021.The analysis of the comments

received to the Roadmap is available imax A

¥ Fact finding study prepari #f,2022Ecorydr one Strategy 2.0

14 https://ec.europa.eu/info/law/betiegulation/haveyour-say/initiatives/13048\-Drone-strategy20-
for-Europeto-fostersustainableandsmartmobility _en
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3.2 Open Public Consultation

Citizens and organisations were invited to contribute to the online public consultation which was
open between 8 October 2021da3il December 2022 total of 258 commentswerereceived
Theanalysis of the commentan be foundh Annex A

33 I nfor mal Drone Experts Group and Drone

The Commissioralso used its existing consultation platforfosthe developmentfahe Drone
Strategy2.0, notably the Informal Drone Experts Gréupn addition, in ordera give a high

level steer to the development of the Drone Strategytl2e0Commission created on an ad hoc

b a s iDsoneaLeatlersGroup. In total, he DroneLeaders Group held four meetings between
October 2021and April 2022 collecing the views ofits 26 members representingll core
stakeholder groupwhether from the national authorities, EU agencies, manned or unmanned
aviation The Group alsmrganisedthree hearings with the members of the Informal Drone
Experts Group addressing the following issues

1 Hearing 1 on Urban Air Mobility (cargo/passengers) arspdce (held on 18 February 2022)

1 Hearing 2 on Enhancing drone services including the SME dimeiiisedd on 25 February
22)

1 Hearing 3 on Develdpg Civil-Defence industry synergies and technology building blocks
(held on 8 March 2022).

The Drone Leaders’ Group delivered a report 1ingo
identified key perforrance indicators anwlentified the main obstacles (and solutions) for the
development of the EU drone services market. The most cited obstacles were: societal issues
(privacy, security, noiseand visual nuisances}echnology (absence of standards, imnetur
technologies, problems of integration); regulatiors(p e ¢ i fi ¢’ and,vertiperist i fi e d’
rules of the air, ATMUTM integration); lack of investment and funding; and market issues

(access to airspace, fragmentatidrt)e Vision proposed by the Drone Leaders Group and a list

of SMART performance indicators are presented in paragfddielow and the fulteportof the

Dr one L e a dseavadable irGhedpppndix of the synopsis consultaisqort.

4 EU DRONE POLICY UP TONOW ( “RONE STRATEGY 1 . 0" )

4.1 Formulating a policy

411 Communi cation for “A new era for aviatio
the civil use of remotely piloted aircraft systems(RPAS) in a safe and
sustainabl e manner”

The European Summit of 19 December 2013 called for action to enable the progressive
integration ofdronesinto civil airspace from 2016 onwards. This Communication fatuse
dronesfor civil use and respomdito the call of the European manufacturing aedvice industry
to remove barriers to the introduction of RPAS in the European single mHrket. out the

15 Commission Expert group (E03533). https://ec.europa.eu/transparency/exgeoups
register/screen/expegroups/consult?lang=en&grouplD=3533
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Commission's views on how to addressneoperations in a European level policy framework
which would enable the progressive development of tlwenmercial drone market while
safeguarding the public interest. The regulatory action and the related research and development
efforts were to bebuilt on existing initiatives involving a number of actors: the European
Aviation Safety Agency, the nationaivi} Aviation Authorities, the European Organisation for

Civil Aviation Equipment (EUROCAE, EUROCONTROL the SESAR Joint Undertaking
(SJU), the European Defence Agency, the European Space Agendrotfeemanufacturing
industry and operators.

4.1.2 High Level Drone Conferences in Riga (2015), Warsaw (2016), Helsinki
(2017), Amsterdam (2018)

The Riga Drone Declaration of 2015 stated thrahds need to be treated as new types of aircraft
with proportionate rules based on the risk of each operandnEU rules for the provision of
drone services should be developed quicadywell asdchnologies and standardasuringthe

full integration of drones in the European airspace

The Warsaw Drone Declaration of 201#élled for the swift development ofdrone ecosystem

that is simple to use, affordable, commercially, and operationally friendly, yet capable of
addressing all societal concerns such as safety, security, privacy and envirommatdion.

The Declaration also callddr the safety rulesotbe kept simple, proportionate to the risk of the
operation, performaneeased, futurgroofed, and based on global standa€isling for urgent
action on the airspace dimension, in particular the development of the conceptsphad,)a set

of digital services enabling the safe scaling up of routine drone operati@development of

the USpacewas mentioned for the first time in a Declaration.

The Helsinki Drone Declaration of 2017 supported the adoptioth®@new EASA Basic
Regulationas providig thefoundation for a European legislative framework for drone services
The growing fragmentation along national boundaries of the EU drone services maskatso
noted with concernsindicating the urgent need for close cooperation between Europdan an
national authoritiesThe Declaration called fahe opening of the drone services market and in
particular,the introduction otompetition between {$pace providers to ensure that services are
delivered at the best possible ebenefit ratio while abwing fair and timely access to airspace
for drone operators

The Amsterdam Drone Declarations of 2018 called foughgowards integrated smart mobility
and fair access to all dimensions of public spavsting cities and regions, also within the Smart
Cities initiative, to cecreate with the citizens the public conditions and the infrastructure for
integrated air and ground smart mobility solutions to flouast for the timelydelivery of the
U-space regulatory framewark

413 Communi cati onohoSttanedyi &br Europe”

In 2015, t he Commi ssion adopted 1its Communicat
highlighting the factthat while safety is crucial it cannot be looked at in isolationthis
Communication, drone technologies were considered as a ropjortunity both forthe

European aeronautical manufacturing industry, especially for small and medium sized
enterprises, and for the many aviation and-awiation businesses that wile able to integrate

drones into their activities and increase their efficiency and competitivengssCdmmission

stated its intention torppose a basic legal framework for the safe development of drone
operations in the EU, as part of the new basiaten safety Regulation replacing Regulation
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216/2008and taskedhe EuropeatJnion Aviation Safety Agency with preparing more detailed
rules allowng the drone operations and the development of industry standards

414 Communi cation for a t‘™MBhiliy Steategya-Itpltteng and S m:
European transport on track for the futu

In its 2020 Sustainable and Smart Mobility Strategy, the Commissiddressed the future
challenges and opportunities fduropeanmobility and the transport sector From daily
commuing to the proper functioning of global supply chains, mobility is an enabler of our
economic and social life. As the secdatgest area of expenditure for European households, the
transport sector contributes 5% to European GDP and directly employsdat®u million
workers. Whilst mobility brings many benefits for its users, it is not without costs for our society.
By far, the most serious challenge facing the transport sector is to significantly reduce its
emissions and become more sustainable. At ¢hee time, this transformation offers
opportunities for better quality of life, and for European industry across the value chains to
modernise, create higjuality jobs, develop new products and services, strengthen
competitiveness and pursue global leabgr as other markets are moving fast towards-zero
emission mobility.

In its Sustainable and Smart Mobility Strategy, the Commission announced its intention to adopt
a Drone Strategy 2.0 in 2022tting out possible ways to guide the further developniethi
technology and its regulatory and commercial environment.

4.1.5 Communications on “the EU Security Union Strategy a n d “Counter
Terrorism Agenda’”

In 202Q the Commissioralsoadopted two Communications which both introduced new policy

actions to countgpossible threats that drones could pdde EU Security Union Strategl? and
CounterTerrorism Agenda’ statel that the threat of neoooperative drones is a serious

concern in Européhatneeds to be addressélthe CounteiTerrorism Agenda in particulathe

Commission committed to look into the possibility of releasing an EU handbook for securing

cities from norcooperative drones This initiative has expanded and will now influPle ot e ct i on
against Unmanned Aircraft System$landbook orCounterUAS for Critical Infrastructure and
Public Sp®cod dgamsiJamanned Aircraft Systems Handbook on Principles

for Physical Hardening of Buildings and Sites?”

The Commission introduced the Directive on the resilience of critical entities [DEBRtive)®

in December 2020. This directive will reflect the priorities of the EU Security Union Strategy and
address a wide range of noyber threats against critical entities and their infrastructure. It will
cover eleven sectors, including the tqaors sector. The proposed Directive on the resilience of
critical entities will introduce obligations on Member States and critical entities to conduct risk
assessments and on critical entities to take technical, security and organisational measures to
enaire their resilience against identified risks. Because of their nature, the threat-of non
cooperative drones will be an integral part of their risk assessments

16 COM(2020) 605inal of 24 July 2020
17 COM (202) 795 final of 9 December 2020

18 COM(200) 829 final of 16 December202Q The European Parliament and the Council reached
political agreement on the proposed Directive on 28 June 2022 (Security Union (europa.eu)
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416 Communi cation for an *“Action Plan on syn

space i ndalsudiiregs”a “ihrones Technol ogi es”
The Commission adopted in Febru@@2laCo mmuni cation for an “Action
bet ween c¢civil, d e f e ¥, cincludiagn afflagship project far &£ et r i e s 7

Technologiesaimedto enhance theompetitiveness oEU industry in this critical technology

area This Communicationaimed to promote theompetitiveness of the European drone-eco

systemas well asEu r o p e ° scapdbditieg by teaping synergies between the civil and

military use of dronedt highlighted thathe flagshipprojectforms part of an overall ambition to

be further set out i Tiis Action Plah RlsooidewtifiesS autonromatigy 'y 2 . 0°
systems including dras as a critical technology for which Europe needs to achieve
technological sovereignty.

4.1.7 Communication on “the New EU Urban Mobility Framework” and
publication of Urban Air Mobility guidelines

To support the transition to cleaner, greener, and smartelityoipi line with the objectives of

the European Green Deal, the Commission adopted in November 2021 four proposals that will
modernise the EZ Byincreasingncenpectivity ansl shiftingemare passengers
and freight to rail and inland wateays, by supporting the redlut of charging points, alternative
refuelling infrastructure, and new digital technologies, by placing a stronger focus on sustainable
urban mobility, and by making it easier to choose different transport options in aengffici
multimodal transport system, the proposals wglhtribute tgputting the transport sector on track

to cutting its emissions by 90%.

The new frameworkannouncd a more ambitious approach to sustainable urban mobility
planning (SUMPS} and related inditors. Such ®w and integrated approaches to using and
managing urban spaagcludesurban air mobility (e.g. drones)

This complements the proposal for revised guidelines for the -Barmpean Transport Network,
according to which the largest 424 Eities on the TENI network should adopt a sustainable
urban mobility plan by 2025 and collect relevant data.

To provide guidance on Urban Air Mobility (UAM) as specific topic related to Sustainable Urban
Mobility Planning, UIC — the UAM Initiative CitesCo mmuni t y or EU’ s S mar
Marketplace- released a practitioner briefing in December 2821

4.1.8 Communication on a “Roadmap on critical technologies for security and
defencé and* Ver sai |l |l es” Decl aration

The roadmap on critical technologies for secuaid defenc®, adopted in February 2021,
part of a number of Commissided initiatives in areas critical for defence and security within
the European Uniarit is a concrete step towards a more integrated and competitive European

19 https://ec.europa.eu/info/sites/info/files/action_plan_on_synergies_en_0.pdf

20 https://ec.europa.eu/commission/presscorner/detail/en/ip_21 6776

21 https://www.eltis.org/resources/tools/susgifassessmertbol

22 https://ec.europa.eu/info/gegionatandurbanrdevelopment/topics/citiesndurban
development/cityinitiatives/smarcities _en

2 COM(2022) 61 final
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defence market, partiarly by enhancing cooperation within the EU, thereby building scale,
mastering costs and enhancing operational effectiveness. The Commission thus provides input in
the runup to the EU Strategic Compass on Security and Defence

The Roadmap outlines a pato enhance the competitiveness and resilience of the EU security
and defence sectgnsotablyby:

1 inviting Member States to contribute actively to the Obdemyaof critical technologies
currently being established
1 encouraging dualse research andnovation at EU level.

Two preliminary case studies have been carried out soirfaluding oneon the defence
technology area of autonomous systems

The “Versai |l adopte®leythe headsBEiMember Statessmphasised the need
to foster syergies between civilian, defence and space research and innovation, and invest in
critical and emerging technologies and innovation for security and defence.

4.1.9 Joint Communication on the “the Defence Investment Gaps Analysis and
Way Forward”

The analysis oflefence investment gaps and the way fordfarddopted in May 2022, is a
response by the Commission and the High Representitive task given by the European
Council at the Versailles Summilt presents an analysis of the defence investment gaps, and
propose further measures and actions necessary to strengthen the European defence industrial and
technological base, including defence related drone activities. It also responds to the call made in
the context of the Conference of the Future of Europe fongér EU action in defence.

The Joint Communication presents a new level of ambition to build a stronger Europe in defence.
It focuses in particular on the joint acquisition of military equipment, on strategic defence
programming to set clearer prioritieand on the support to the European industrial base,
including the strengthening of the European defence R&D framework, the European Defence
Fund (EDF).

The joint communication proposes to work on strategic shogdium to longterm capabilities
to improve Europe’s defence capabilities. The s ¢
the mediuma I t i t ude “ Eur odr e which forhaVipait BfPERADAa®d EDF
projects. Also, in the sherto mediumterm developing and procuring counter draagabilities

and weaponised mediusized drones ariéentified aspriorities.

24 https://www.consilium.europa.eu/en/press/pnedsases/2022/03/11/thversaillesdeclarationl 0-11-
03-2022

25 JOIN(2022) 24inal
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4.2 Developing and implementing a regulatory framework

4.2.1 Adoption of Regulation EU) 201811390on common rules inthe field of civil
aviation (2018)

The adoption of the new EASA Basic RegulatforepealingRegulation (EC) 216/200®as a
landmark for the implementation of an EU wide drone policy. The new Regulation extended the
scope of EU ampetence to all drongisrespective of their weight or sizincluding the design,
production, maintenance ageration of unmanned aircratheir engines, propellers, parts and
norrinstalled equipment, as well as the equipment to control unmannedftaieamotely The
operationcentric approactreflects the fact that drones can be used for a large number of
missions (recreational, exploration, delivery, etc.) that all display different levels of risks for
other airspace users. This complexity could be reflected by a framework only based on
criteria such as weighThe operatiofcentric approach also ensures that new developments are
not hampered by unnecessarily heavy and costly rules and procedures, which is in line with the
Commission's Better Relation approach.The new EASA Basic Regulation gave
Commission the legal power &mlopt implementing and delegated acts in order to implement the
essential requirements contained in the Regulationgaiadantee a high and uniform level of
civil aviation safety

4.2.2 Adoption of detailed implementing rules allowing effective drone operations
and the development of industry standards

In line with theoperation centri@approach embedded in Regulation 2018/1139, the EU drone
regulatory framework should ¢hefore be able to address safety and security con@érns
different types of drones and operatioh®eping in mind the risk level of the operation.
Accordingly, the Commissioradopted in 201%wo Regulations Commission Delegated
Regulation 2019/945 on unmanned aircraft systems and on tWodintry operators of
unmanned aircraft systems and Implementing Regulation 2094 the rules and procedures
for the operation of unmanned aircraft.

Limited to outdoor operations, Implementing Regulation 2019&dlies since 31 December

2020 It lays down detailed provisions and conditions for the operation of drones, including the
requirements to qualify as a remote pilot, minimum age of the pilot, requirements regarding the

drones' airworthiness requiremenisk assessments, cross border operations, registration of the

drone and its operator and competent authdRggulation 2018/113Bitroduces an approach to

safety rules proportionate to the risk of the operation conducted by the aircraft. This approach i
reflected in Article 3 of the CommissidmplementingRegulation (EU) 2019/947. This article
defines 3 categories of UAS o pcowespondingnasthree open’ ,

26 Regulation (EU) 2018/1139 of the European Parliament and of the Council of 4 July 2018 on common
rules in the field of civil aviation and establishing a European Union Aviation Safety Agency, and
amending Regulations (EC) No 2111/2005, (EC) No 1008/2008, (EU) No 996/2010, (EU) No
376/2014 and Directives 2014/30/EU and 2014/53/EU of the European Parlmmierfitthe Council,
and repealing Regulations (EC) No 552/2004 and (EC) No 216/2008 of the European Parliament and
of the Council and Council Regulation (EEC) No 39220QJ.L 212, 22.8.2018, p. 1

27 Commission Delegated Regulation (EU) 2019/945 oMitch 2019 on unmanned aircraft systems
and on thirdcountry operators of unmanned aircraft systeiisL 152, 11.6.2019, p. 1

28 Commission Implementing Regulation (EU) 2019/947 of 24 May 2019 on the rules and procedures for
the operation of unmanned amft OJ L 152, 11.6.2019, p. 45
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levels of risks (low, medium, high). They are addressed bgetlifferent set of rules, all
including a combination of rules on the design of the UAS and on its operations.

The conversion of existing authorisations, certificates and declarations issued under the previous
(nationally applicable) regulatiom®uldtake place until 31 December 2022. A limited number of
provisions will apply as from 1 January 2024, e.g. European Standard Scenarios or the use of
drones in the Open category (linked to the creation of appropriate European standards).

Commission ImplementinRegulation 2019/947 allows Member States to further specify certain
elements such as the minimum age for remote pilots and geographical zones for safety, security,
privacy, and environmental reasons. Member States may:

9 prohibit certain or all drones oions, request particular conditions for certain or all drones
operations or

request a prior operational authorisation for certain or all drones operations;

subject drone operations to specified environmental standards;

allow access to certain dronksses only;

allow access only to drone equipped with certain technical features, in particular remote
identification systems or geo awareness systems.

= =4 —a A

Commission Delegated Regulation 2019/945 entered into force in June 2019 and was
immediately applicabldt lays down the technical requirements relating to the unmanned aircraft
itself. More specifically, this act lays down the regulation on:

9 the product requirements for the design and manufacture of drone;

9 the obligations of economic operators, importers, and distributors;

T the definition and requirement of presumption of conformity as well as the type of drone
whose design, production and maintenance shall be subject to certification;

1 making drones intendddr use in the ‘open' category and remote identificatiorosdl

9 third country drone operators when they conduct drone operation pursuant to Implementing
Regulation 2019/947 within the single European sky airspace.

Under Commission Implementing Regutati 2019/947, national competent authorities must
establish and maintain registration systems for drones, whose design is subject to certification
and for drone operators whose operation may present a risk to safety, security, privacy, and
protection of pegonal data or the environment.

On visual and noise pollution, limits reflecting the state of the art in the market have been
introduced for small drones with a weight of less than 4 kg and which may be flown close to
people by virtue of Regulation (EU) 20/945. These limits will become even lower over time. In
addition, further l ocal noise constraints can
Directive 2002/49/EC on noise also imposes to all agglomerations of more th@0Q.péople

to prepare aon plans to manage and limit the noisem air operations including drones.

On emissions, Regulation (EU) 2019/945 imposes that small drones must be powered by
electricity. If managed properly, drone operations, particularly in urban area, can cerityithe
reduction ofair pollutants rather than causing additional adverse health effects for the citizens.

4221 4221 ‘Open’ category

The operations 1in the ‘“open’ category are perf
Mass of 25kg, marked with a Claddentification Label complying with the technical

requirements set out in Regulation 2019/945, always maintaining a Visual Line of Sight between

the drone and the remote pikmdat a maximum altitude of 120 metefiheypresent the lowest
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risk of operaions and therefore do not require any prior operational authorisation, nor an
operational declaration by the drone operator.

4222 4222 ‘Specific category

If one of the conditions of the “open’ categor
riskierh an allowed under the ' open' category and mt
the ‘certified’” category conditions, depending
‘“specific’” categor severapossibilittes:dr one operators has

First, to carry out a full operational risk assessment (Specific Operation Risk Assessment
(SORA)) on which basis the competent authority may grant an operational authorisation.

Secontly, submit an operational declaration of compliance witlk a 1 1 ed Eur opean ° s |
scenarios’ (as defined in Annexes of Regulatio
declaration to the competent authority must contain:

1 administrative information about the drone operator;

1 a statement that the opéoat satisfies the operational requirement of a standard scenario;

1 the commitment of the drone operator to comply with the relevant mitigation measures;

9 confirmation by the drone operator that an appropriate insurance cover will be in place, if
required ly Union or national law.

Once the competent authority has confirmed receipt of a complete declaration, the operation may
take place.

Thirdly, a light UAS (Unmanned Aircraft System) operator certificate (LUC) which gives the
privilege to the Drone operattw start operations without requiring a prior authorisation.

In the situation where an operator intends for the operation to take place partially or entirely in
the airspace of a Member State other than the one of registration, the drone operatorvwidast pro
the competent authority of the Member State of the intended operation with an application
including: (1) a copy of the operational authorisation granted (in the initial Member State); and
(2) the location(s) of the intended operation and eventualatiith measures.

The competent authority of the sought Member State will assess the intended operation and
operational authorisation granted by the initial Member State and can then provide confirmation
that the operation may be undertaken.

In the eventwhere a declaration of compliance has been made to another competent authority
than the one of the member state where the operation would take place, then the operator
provides the competent authority of the member state of the intended operation wgh a co
thereof, as well as a copy of the confirmation of receipt and completeness.

4223 4223 “Certified’ category

The ‘“certified’” category of operations presents
safety requirements and conditions in orleensure the highest level of safety which require the
certification of the drone and the certification of the operator, as wellvdmre applicable the

licensing of the remote pilot.

These conditions are applicable as soon as the operation is @mhdueny of the following
conditions:

1 over assemblies of people;
1 involving the transport of people;
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1 involving the carriage of dangerous goods, that may result in high risk for third parties in
case of accident

1 Orif the drone has a characterigfitnension of 3 metre or more so as to mitigate the risks
for third parties in case of accident.

This categoryshould allow adevelopment of avhole new market called Innovative Air Mobility
(IAM) (international, regional and Urban Air Mobility (UAM)) to eerge witha use ofnew
types of vehiclesincluding droneslAM would represent a major development for the transport
of freight and people, particularly within or out of urban environments that can contribute to
reduce emissions and increase road safétife providing new services to all communities.

4.2.3 Adoption of a regulatory framework for the provision of U-space services

Fulfilling one ofthe policy objectives set in th&ustainable and Smart Mobily Stratedlge
Commission adoptedn 6 April 2021aninitial regulatory framework for tEpace, consisting of
three Implementing Regulations (EU) 2021/664, (EU) 2021/665 and (EU) 202°1/666 U-
space framewotkvhich will be applicable as from 26 January 2028, ensure the scaling up of
routine drone opations in designated geographical zomdsle ensuring the safety dioth
people on the ground and traditional users of the airspace.

It introduces new services for drone operators, allowing them to carry out more complex and
longerdistance operationparticularly in congested, loVevel airspace (below 120m), and when

out of sight.The three U-space regulations cover the roles and responsibilities o¥ahieus
entities involved in the definition of kbpace, the provision of -space services, and the
minimum necessary services required for manned and unmanned aircraft to operate within the U
space.

The intent ofthe U-space regulations is to ensthatany drone operator planning flights in U

space is required to subscribe to one of thepllce serge providers (USSPs). Flights may only

be performed aftea flight authorisation has been requested and issued. The three main (new)
actors from a transaction perspective are: the drone operators willing to provide a drone service
to a customer; the USSEnabling the drone operation); and finally, the Common Information
Service. Peripheral actors include Air Navigation Service Providers (ANSPsyvivhoontinue

to provide air navigation services for manned aircraft, while USSPs provapaté services ffo
drones. ANSPs must collaborate with USSPs (on a price for service basis) to ensure flight
authorisations are coordinated and to exchange information about the airspace designations.
Member States have full authority on the designation-spate and dede how their airspace
should be accessed and restricted. In addition to the four baseline services required by the U
space regulation, Member States can require USSPs to provide additispaté) services to
support safe and efficient drone operations.

29 Commission Implementing Regulation (EU) 2021/664 of 22 April 2021 on a regulatory framework for
the Uspace (OJ L 139, 23.4.2021, p. 161)
Commission Implementing Regulation (EU) 2021/665 of 22 April 2021 amending Implegment
Regulation (EU) 2017/373 as regards requirements for providers of air traffic management/air
navigation services and other air traffic management network functions ingpadé airspace
designated in controlled airspace (OJ L 139, 23.4.2021, p. 184).
Commission Implementing Regulation (EU) 2021/666 of 22 April 2021 amending Regulation (EU)
No 923/2012 as regards requirements for manned aviation operatirgpade airspace (OJ L 139,
23.4.2021, p. 187)
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4.3 Research& Innovation on drones andrelated systems

A large number of collaborative research and innovation projects addressing drones and
Innovative Air Mobility, asdisruptive fields ofaviation,have been funded at EU lewbrough
variousCommissiorresearch and innovation framewsrk

1 Horizon 2020 whichwas the EU's research and innovation funding programme from 2014
2020 wi th a budget. Itontluded especific ytopid8 ghat fuhded 1 i o n
transnational research projects researching, demglopnd testing drones for specific
capabilities, from transport to civil protection to law enforcement and border management.

1 Horizon Europe®!, whichsucceeded Horizon 2020 ands EU’ s key funding pr
research and innovatidar 20212027 withabu d get of €95. 5 billion.

1 Connecting Europe Facility for Transport, which is supporting investments in building
new transport infrastructure in Europe or rehabilitating and upgrading the existing one
Between 2021 and 202¥%e European Climate, Infrastruse and Environment Executive
Agencywi 'l manage €25.81 billion to support tran
EU and beyond.

1 The European Defence Industrial Development ProgrammeHDIDP), which, with a
financial envel op0do2020, was 3he €irst averlEU granh prograntme 2
targeting capability development and-fomancing the joint development of (new and
upgrading of existing) defence products and technolo@&DP was one of precursor
programmes of the European Defence Fund

1 The European Defence Fund (EDF)which withab u d g e t of c¢close-to €8 b
2027, promotes cooperation among companies and research actors of all sizes and geographic
origin in the Union, in research and development of gifithe-art and inteoperable defence
technology and equipment

Thoseprojectsaddressing dronefcluding Innovative Air Mobility, are advancing the state of

the art in multidisciplinary areas such as autonomous flights for transport monitoring, aerial
means for search and rescue, and automated electric mobility. They are developing new know
how and are testing innovative solutiomstt help to make transport safer, more resilient and
more environmentally friendly.

Public concerns about drones dA#l are also addressed. Researchiandvation help drones
and IAM not only to become more safe and secure, quiet, and green but ats@cuessible,
affordable, and acceptable by the public.

4.3.1 Single European Sky ATM Research (SESAR)

In 2017, the European Commission mandated the SESAR JU to coordinate all research and
development activities related to-dpace and drone integration. In 201fie SESAR JU
published the kspace Blueprint, setting out the vision and steps for the progressive deployment
of U-space services from foundation services to firtggrated operations. This was followed by

the 2020 edition of the European ATM MasterRMahich incorporated a drone roadmap.

30 See for example research and innovation utiteEU civil security innovation and security research
programme: https://homeaffairs.ec.europa.eu/policies/intersgdcurity/innovatiorandsecurity
research_en#:~:text=EU%20security%20research%20is%200ne,anticipating%20tomorrow's%20threat
S

31  https://ec.europa.eu/info/fundisignders/findfunding/eufundingprogrammes/horizeBurope en
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In 2017 and 2018, the SESAR JU launched 19 exploratory research projects and demonstration
projects aimed at researching the range of services and technological capabilities needed to make
U-space a reality. The prajs brought together some 25 European airports, 25 air navigation
service providers, 11 universities, more than 65-sfastand businesses, as well as 800 experts,
working in close cooperation with standardisation and regulatory bodies, including EUROCAE
and EASA.

IntheHori zon 2020 framework, the EU has 1invested
through SESAR J U, namely €9 million for “explo
R&D” and €5 million for “ vbythestait af 2048 thedEJrthadn s t r a t ¢
provided grants for more than €400 million to
military projects), 90% of which correspond to the 7th Framework and Horizon 2020
Programme¥.

In May 2019, SESAR JU launched apen call for exploratory projects within the framework of
the SESAR 2020 research and innovation programme. The call covered a wide range of topics
and aims at fostering new and innovative ideas to transform air traffic management in Europe.

The SESAR 3JU was set up in 2021 to build on the work and achievements of earlier SESAR
research and innovation programmes (SESAR 1 and SESAR 2020) and accelerate the market
uptake of innovative solutions through a portfolio of demonstrators andtadestmechanis.

It is cofunded by the European Union through the Horizon Europe research and innovation
programme and industry as follows:

1 Horizon Europe EUR 600 million
1 Eurocontrol up to EUR 500 million (irkind and financial contributions)
9 Industry- EUR 500million minimum (inkind and financial contributions)

In addition, the Digital European Sky programme will benefit from funding for its demonstrators
from the Connecting Europe Facility (in coordination with CINEA) to the value of at least EUR
200 million.

4.3.2 European Climate, Infrastructure and Environment Executive Agency
(CINEA)

CINEA alsomanagd a cluster of drone and IAM projectsder the EU Research and Innovation
programme Horizon 202@ombiring several aeronautical disciplines together with cragting
areas to test and advance the-geployment of drones and new urban air vehicles in very
different environmenté. This comprehensive approach includes the efficient integration with
urban infratructures, with energy and communication networks and with other transport modes.

In addition to the Horizon 2020 and Horizon Europe programmes, CINEA also implements other
key EU programmes such as the Connecting Europe Facility (CEF) for deployment of
infrastructures, including for transport at large and air traffic management (ATM). In close
cooperation with the SESAR Joint Undertaking, a call for proposals was launched under CEF in
2021, containing provisions for a series of Digital European Sky Ddmatms. The future
demonstrators are a key tool to support the vision of delivering the Digital European Sky. A total

32 https://ec.europa.eu/info/reseat@hcinnovation/funding/fundingppportunities/fundineprogrammes
andopencalls/horizor2020 en

33 https://cinea.ec.europa.eu/publications/dremedsustainablairbarair-mobility-uam_en

Pagel7/ 86


https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-2020_en
https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-2020_en

budget of EUR 60 million is earmarked for the future demonstrators, which are expected to be
launched in 2022 and to run until 2025.

Oneof the CEF Digital -Emaogpeamd Skybawpdics maebilUi
potential of the drone economy and enable urban air mobility (UAM) on a wide scale, a new air

traffic management framework for lealtitude operations needs to bd puplace. Known as U

space, the framework foresees a set of new services relying on a high level of digitalisation and
automation of functions and specific procedures designed to support safe, efficient and secure
access to airspace for large numbersdfnes. As such, idpace is an enabling framework

designed to facilitate any kind of routine mission, in all classes of airspace and all types of
environments even the most congested.

4.3.3 Europeandefence research and innovation

Drones have been actively udein the defence sector over the lacadesas well The
Commissionlaunched in 201éhe European Medium Altitude Long Endurance Remotely Piloted

Aircraft System (MALE RPAS)programmeto ensure E U’ sovereignty inthe field of

Intelligence, Surveillance, Target Acquisition and Reconnaissance (IS&A@R)o foster the

European Defence Technological and Industrial Base (EDTAB)part of the direct award

project within the European defence industrial development@PPBf work programmethis

project led by four European entitiegAirbus Defence and Space, Leonardo and Dassault

industrial partneps received an EU contribution 6f1 0 0 nfiiolr]l iaont ot al cost of €

The European Defence Fyrdr which the IDP was a predecessads,a powerful instrument
to boost industrial Defence cooperation through
and develop the capabilities that are key for the strategic autonomy and resilience of the Union.

EDIDPhadabdiget of €500 -2mMi2l0l,i otno fboer c200mlp% r ed t o t he
EU budget dedicated to the European Defence Fund for2024 This means that the EU will
become one of the top 3 defence research investts iworld

4-8% of this budget will be set aside to support innovative disruptive technologies for defence

that will b o-tesmttechholagioapleadesshipl andchcgntribute to gt defence
productsOne category of actions consn’deared imclcmdd
calls and topics related to unmanned aircraft.

Coherence with other EU initiatives is key and the Action Plan on synergies between civil,
defence and space industries complements the European Defence Fund with the aim to avoid
unnecessary uplication, enhance complementarity and ensure deviksation between civjl
securityand defence.

The emergence of new types of platforms, from micro drones to larger drones, as well as the
current development of MALE, offer an opportunity to fossgnergies withsustainable and

smart mobility objectives improve the competitiveness of European industry and strengthen
Europe's strategic autonomy in this key technical domain. This also represents an excellent
opportunity for civitmilitary cooperationsince many of the technological building blocks
building up these systems, such as Detect and Avoid, autonomy, datalinks;@hicbsensors

and other payloads are paradigmatic cases of-uhgalenabling technologies, which ideally
should also haveutopean origis.

34 The European Defence Industrial Development Programme (EDW2R)a twoyear programme
(2019 2020) of the European Commission aiming at supporting the joint development of defence
technologies and products.
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5 PRESENTATION OF THE EU DRONE ECO-SYSTEM TODAY

5.1 The elements of the ecgystem

The Drone Value Chain includesany actorswhich are coming from the transport sector and
beyond To present the drone value chain, distinctions should be mateedre the
systems/products put in place to enable drones to operate safely and securely; and the services (or
groups of services) that drones can deliver to thecestbmersas presenteinh the figure below:

oCitizens
9 sEmergency services
Final customers oInfrastricture owners
sAgriculture, construction, security sectors..

sSurveiliance and inspections
- sTransport
Drone services »Al, data processing

#Photo taking and filming

sDrone operators
. «Ground Infrastructure operators
Drone operations sDrone, payload and sensor manufacturers
oGround Infrastructure development Industry

Enabling sU-space and Common Information Service Providers, and technology providers
services *Alr Navigation Service Providers and Alr Traffic Management Industry
sTelecommunications, Navigation and Survelllance service providers and

manufacturing industry

The drone ecesystem

In more detailstheB2B dronevalue chairincludesseveral segments which are all interlinked:

1 Drone operators (service provider) performing Innovative Aerial Services;

1 1AM operators offering innovative transport services;

i Drone manufacturers which produce the hardwartds Tctivity may also include the
assembly of some components produced by third parties;

1 Producers of other payloads to be integrated to the drones, e.g., for filming, inspection, cargo,
monitoring or measuring purposes;

1 Technology providers for the pfatm who develop equipment and software systems whether
for communication, control of the flight, situational awareness, or to enable specific or
autonomous operations);

9 Distributors selling or renting finished drone to third companies;

T Ground infrastruture operators such as vertiports and airports;

1 Air traffic management suppliers (e.g. ANSPs;sphce service providers, Common
Information Service Providers);

I Telecommunication infrastructure providers, as well as navigation and surveillance
infrastructire providers.

These actors argrouped in the followinglrone market segments

1 Drone services market: primarily service providers and customers. The drone services market
facilitates access to all industries as the final customer and eventually provisesocietal
value. For example: by safely operating drones for data gathering or inspections, data is
delivered into value chains in sectors like agriculture, construction, security, etc., where it
can be processed and analysed for specific purposeskeyhgoint is: the drone is a data
gathering instrument in a longer value chain that includes other technological applications to
make best use of the data collected.

1 Drone operations market: primarily drone technology developers and drone users/pdots. Th
drone operations market is the tool to deliver transport for passengers or cargo as well as to
deliver drone services where the drone becomes a link in a full value chain.
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1 Enabling services and infrastructure market: primarily associatedhaimplementation of
U-space services, and enabling service/infrastructure providers. The enabler for automated
longer distance, scalable drone operations and drone services. This enabler should be as cost
effective as possible, while providing fair access to aegor a diversity of drone operators
from across the EU.

Each individual link of the value chain needs in principle to be competitive to allow access by all
industries potentially benefitting from drone operations and services, as well as final castomer
and ultimately to provide societal value.

5.2 Drone services offered today
As introduced insection2, drone operationsan beclassified in two maimgroups:

(1) Aerial Operations- in this case, mnes are used as daily tools in ever broadening fields such
as inspection (pipe line, rail, windmill maintenance), agriculture, mapping, architecture,
constructions, real estate, energy, environment and public safety (firefighting, search and
rescue, border patrol, local law enforcemgnt)

(2) InnovativeAir Mobility — where drones anélectric Vertical Take Off and Landing aircraft
(eVTOL) are usedor the transport of people and cargo.

5.2.1 Aerial operations

The drone servicemarket related to aerial operations is well established and insltie
following matureuse casesyith a confirmedor veryshort termexpected commercial viability

1 Data collection, for example: aerial photography and data collection for scientific research

1 Surveillance, providing aerial security and monitoring

1 Surveying, inspection and maintenance, for example: improving urban planmaguring
building energyefficiency, allowing servicing of infrastructure in particular in environments
where safety is a concern

1 Entertainment or advertising, for examplasing a drone swarm to replace fireworks
displays

This is by no means an exhaustive list artdep use cases are developing rapidly and are
expected to become commercially viable with 2 to 5 ydarsnstance

9 Precision griculture: monitoring of cropsspraying.environmental protectiomlanting, et
1 Emergency and other public services, including police, firefighting as well as natural disaster
response.

5.2.2 Innovative air mobility

Innovative Air Mobility covers use cases relatedhetransport ofgyoods and peopl@hose use
cases showonsiderably less maturity and longer term expectedmercial viabilitycompared
to most aerial operations

Indeed, we are at the dawrof small parcel deliveryservices by dine with pioneer
implementations existingy Europe(e.g.“Mannd’ drone delivery service ne&ublin, Ireland,or
“Wing” drone delivery service near Helsinkinland), and medical transport is also developing
fast fransport of medical samples between hospitaldamatatories, delivery gfrescriptions to

r e mot e .haweveroperptiongelated tahetransport of people or heaier cargo- have
yet to materialise.
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High noiselevels lack of helipadswvailability andhigh operational costsanexplain the lack of
success of passengearisport by helicopteso far Recentlythough the interest in Urban Air
Mobility has beeneinforcedby the development of small, electrically powenéertical Take

Off and LandingeVTOLSs)aircraft. An eVTOL aircraft is a type of manned or unmanae&draft
that uses electric power to hover, taié and land vertically, without the use or need for a
runway. In an initial phase¢hese vehicles will have a qualified pilot on bodnda later stageit

will then be possible tthhave the drone remotepiloted (from the ground) or eveproceed to
fully automated flight§remove the pilot on board or on the ground)

Passenger drones may be used within large and sprawling urban areas as pant Ofban Air
Mobility approach, or to connect cities witbgions that are either difficult to access by surface
transport or lack the infrastructure or scale necessary to support traditional forms of aviation.
Although he capabilities of these aircraft have been improved #ignify, there are still
performarte issuesthat need to be addressdihked for example to the batteriesd range
limitations, as well associal acceptancd-urthermore, their financialiability also depend on
severalconditionslike the targeted level of safetthe fact that thefirst phase of commercial
operations will be carried out with a pilot on baairmitial higher coss related to the OEMs
production and maintenanciaffic managemenand operational constraints related to social
acceptance anghich areexamined in Chapr 8 below.

5.3 Dronesas an emergingsector of theeconomy

The EIB monitors the evolution of the drone sector in particular for Urban Air mobility and U
spaceandprovidesfunding and technical assistance including for infrastructures that will enable
drone operationsHowever, as found by the EIB, ast private sector entities in the drone
ecosystem are small scale asawme areyet without a robust business plan in placethieve
commercial operations. There is a reliance on central funds, grants and venture capital to invest
in research and development projects. All of this suggests a need to mature the industry capability
rapidly, which requires havinfunding and finaneig mechanisms available to suit each part of
the cycle and avoid falling into the first
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The European Investment Bank Guide to Finance fonB Projects maps out the advisory and
financial products that can potentially be used to support investments in,dtepesding on the

area of investment and the maturity of the matk&he EIB itself identified a lack of products
covering vehicles, associated technologies and enablers and maintenance during the early
commercialisation stage. These areas might be covered by venture capital activities.

Venture capital is more abundant side of Europe, with the US leading the world in drone
venture capital investment. The majority of investments are focused on drone operations (e.qg.
drone hardware) rather than enabling systems and end séfvibieste is an incentive for
European stamtips to move to the US to seek venture capital funding for their préjeEtsope

also lags behind both the US and China in total investment in drone services and number of
vehicles respectively. A constraint faced worldwide is that investment in this imariatiustry

is a high risk and lonterm horizon investment. The projected development of the drone market
in the future suggests profitability in various applications by 2040, but timescales remain
imprecise and perhaps speculative. The main issue ladk®f established business models for
drone services, which means any business who wants to invest in drone services needs to be
willing to sustain losses for a relatively long amount of time while the market m&tures

6 THE POTENTIAL BENEFIT S OF A VIABLE DRONE ECO-SYSTEM IN EUROPE

6.1 Growth and Jobs

There is a variety of studies on the current and future expected market size of the drone market.
Based onan analysis of the available studies and forecaite estimated amount of the
commercial value of dronda 2030r anges bet ween € 10,3 billion
most 11ikely I0b bilon, with arbassociated GAGR of 12.3%, as presentduok

figure below:

35 https://www.eib.org/attachments/publications/eib_guide_to_finance for_drone projects. en.pdf

% McKinsey estimated in 2017 that stapis had attracted more than $3 billion in funding to explore
drone applications. About half of the investment was aimed at vehicle development:
https//www.mckinsey.com/industries/travilgisticsandinfrastructure/ouinsights/commercial
dronesare-herethe-future-of-unmanneeheriatsystems

87 See for example German stag Lilium, which is aiming to offer a UAM service in New York by
2025.

%8  See br example Wing, which has successfully implemented drone deliveries in Helsinki, but relies
predominantly orfinances from the large multinational parent company Alphabet who generally has a
high technology risk appetite.
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Furthermore, a recent study by the JRQurrently being updated to include more scenarios and

to compare the EU situation with the US one, $sfaswnthat the existing landse patterns in the

EU can ensure finaml viability of drone delivery services in most cities. In additionslasvn

in the next figure, the research shows that as soon as the demand for freight deliveries by drones
increases, the number of financially viable drénest§ in the EU could beubstantially higher

than in the US (due to the lande pattern of EU cities) thus representing a potentially more
interesting market:

Number of drone delivery sites and a function of MP in the EU and USA for box costs of
0 and 0.5 euros
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Number of estimated economically viable drone delivery nests as a function of Market
Penetration (MP) for EU and US fom box cost of 0 and 0.5 euro.

39 https://etrr.springeropen.comtigles/10.1186/s1254819-03682
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In general drone services are providing automated solutions, whigh dn impact on
employment. These effects could work both ways (negative or positive) and likely in parallel.
According to a recent study by the International Transport Forum (ITF), drones will increase
productivity in some sectors. Businesses may also aeptaman centric tasks using other
justifications for example safety benefits associated with inspection of dangerous infrastructure.
In practice a combination of both people and drones will likely be used over the short to medium
term. As with all technlogical changes in the workplace, learning or reskilling programs would
facilitate transitions in the labour market. Apart from employment effects related to the changing
business models, drones could also create new tasks.

Predictions with varying geogrhjz scale and timelines are available for the potential number of
operational droneshow:

1 A current baseline (2020) of between 100,00@00,000 commercial drones in use in
Europe;

1 A commercial drone fleet of between 400,00@00,000 in Europe in 203@vith higher
probability that it is closer to the lower bound).

According to SESAR (2016), there is substantial job creation expected (such as localised
operations, pilots, insurers and others). One might expect a large opportunity for jobs in the
softwaredevelopment/automation and telecommunications /data industries. In total, the sector is
conservatively expected to create roughly 100.000 direct jobs. When including wider
employment effects (so called indirect effects), the total number of jobs at aeBarigyel rises

to between 250.000 and 400.000 jobs towards 2035.

To provide an idea of the potential number of jobs in the EU in B@88upportstudytook the
employee productivity figure used by SESAR JU in their drone outlook study and scaleelit ba

on updated market predictions. The figure applied is 100.000 euro per emplogeztudy has
determined a low, medium and high scenario, which have a similar growth rate as the market
value predictions. In the medium scenario, the total number aftdiraployees is estimated at
around 145.000 in Europe in 2030. The results are presented visubByHigure below:
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40 SESAR JU (2016), European Drones Outlook Study.
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Indirect effects are retrieved from macroeconomic multipliers produced by the GETHe
relevant multipliers from sectors such as computer related activities, electrical machinery, etc.
range between 1.9 and 3.0. The multipliers provide a simple method for ceternmdirect
employment impacts based solely on the expected level of direct employment impacts. Using
these multipliersthe externalstudy suggestshat thetotal employment impact of the drone
industry (direct and indirect) should range between 200t@@D0.000 additional employees in
2030.

6.2 Decarbonisationand circular economy

6.2.1 Decarbonisation

Decarbonising transport remains one of the major challenges ahead in order to mitigate climate
change. Globally, roughly 25% of the greenhouse gas (GHG) emisaiensmitted by fuel
combustion from transport. And as of today, the sector remains dependent on oil for 92% of its
energy demand?

In the EU, transport emissions represent around
A clear path is needed txhieve a 90% reduction in transpaetated greenhouse gas emissions

by 205Q in line with the European Green Deal objectivAhough emissions reduction is

possible across almost all drone use cases, the emissions reduction gsterdlyassociatd

with logistics and passenger transport.

A number ofdroneapplications are powered through electric propulsion (and other emerging
technologies)roviding a decarbonised alternative to current modes of transport and therefore
supportingthe Paris Agreemenand the European Green Deal objectit@sachievenet zero
emissions Droneshave the potentiaio contribute tothe decarbonisation and modernisation of
the transport and mobility systeraddressingits negative impact on the environmesd
improving the safety and health Bfiropearcitizens.

However,while drones are emission frélke production of electricity magenerate emissions

Most dronesare powered by electricity anutoduce zero tailpipe emissiongeating no direct
(scope 1)greenhouse gas emissions, as combustion engine drones will likely nadda the

future. This measithey canimmediatelycontribute toreducenet greenhouse gas emissions. All
drones will consume energy creating indirect (scope 2) emissions. The avh@mérgy used

and subsequently the amount of scope 2 emissions will depend on the design of thésdrone
payload, the energy mix used for electricity production, and the method of electricity
transmission to the battery. The production and scrappimgooies at the end of their lifespan

will also consume energy and produce indirect (scope 3) emissions. The net emissions of drones
compared to traditional modes of transport will depend on the specific use case, the local context
and the source of energupply.

Given the forecasted fast drone development in the future, the environmental ahgemhes
must be given high consideration and requires further research. Expected environmental impacts
will especially arise from the manufacturing, the utiliaati and the waste streams of drone

41 OECD STAN Database for Structural Analysis (ISIC Rev. 4): For selected industries factor is
determined by division of "Production (gross output)" by "Number of persongmged (total
employment)".

42 International Transport Forum (2021), Ready for Tei& Integrating Drones into the Transport
System.
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products and of the related infrastructure as well as by the development of drone operations in
metropolitan areas, which will entail the development of suitable network of vertiports.

Drones have the potential to redueeergy use especially if sustainable use of batteries is
mandated. Transperelated CQ and other emissions could be reduced (e.g. last mile transport
for low weight goods when energy comes from sustainable sources) in comparison to traditional
modes oftransport. On the other hand, there is clearly a debate about negative extefrthlties
might be realised with the further scaling of drone activity (such as noise related irfpacts).
These environmental impacts on noise, air pollution and wildlifeuatler addressed in chapter
8.1.4 below.

The potential emissions reduction for drone delivesre estimatedin the support studypy
means of a‘quick scafi analysis. The following methodological steps were taken to determine
the potential emissions redimt for goods delivery:

1 Step 1: Determining the commercial value of good delivery services and share of goods
delivery within the estimated economic value of the European drone industry;

1 Step 2: The added value (expressed in euro p. eVTOL urdliekry drones is estimated,;

1 Step 3: Assessing the number of delivery drones towards 2030;

1 Step 4: Estimating the number of potential drone deliveries and freight potential by assuming
the average productivity of delivery drones;

1 Step 5: Retrieving the @ssions key figures from existing literature;

1 Step 6: Providing an estimated bandwidth of the potential emissions reduction from drone
delivery services by determining the expected modal shift (e.g. electric van, diesel van, cargo
bike and drone).

By replacing cargo deliveries and lastile express deliveries from traditional means of transport

to drone services, the emissions reduction potential is estimated at around 120,000 ton CO2 in
2030 in Europe. The results (and bandwidths associated with theighalgspresented in the
figure below.

43 Externalities occur when producing or consuming a good cause an impact on third parties not directly
related to theransaction.

44 International Transport Forum (2021).
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Potential emission reduction for drone deliveries (in ton CO2)

Several scientific studies in the field of the impacttia level ofCO2 emis®ns from drone
deliverieshave beerperformed. Besides the impact in the drone delivery domain, there is also
impact on decarbonisation expected in other applications and séaipexample, drones might

be used instead of high emissions vehicles in some agricultural practices such as spraying or
planting.The findings from several studies (nlmitative) canbe briefly describeds follows

1 Park, J., Kim, S., & Suh, K. (2018)studied the environmental impact of drones compared
to motorcycle delivery and differentiating between urban and rural areas. The results showed
that global warming potential (GWP) per 1 km delivery by drone wassiiie of a
motorcycle delivery. In adton, the particulates produced by drone delivery were half that
of motorcycle delivery.The researcherconclude that the actual environmental impact
reduction in case of delivery distance was 13 times higher in a rural area than in an urban
area. When icreasing the use of environmentally friendly electricity systems, for instance
solar and wind power, this could further enhance the environmental effects of a drone
delivery system.

1 Borghetti, et al (20229 investigated the viability of lashile delivery drones in Milan,
where they used stated preference survey and financial andfysisngs showa high
propensity by end users to usastmile delivery by drones can be successfully used to
deliver small and light packages, reducing environmental andl $ogpacts, and ensuring
profits for the transport providein light of the financial viability of lasinile delivery
drones, they could be a solution to reduce traffic congestion and CO2 emissions

1 WING investigated— by means of exante and eyost stdlies — the effects of drone
deliveries to society. One of these studies are performed by Gaia Consulfiiagvligh
studied the potential benefits of drone deliveries in Finland. The benefits are expressed for

4 Ppark, J., Kim, S., & Suh, K. (2018 comparative analysis of the environmental benefits of drone
based delivery services in urban and rural ar®astainability, 10(3), 888.

46 Borghetti, F., Cabdhi, C., Carboni, A., Grossato, G., Maja, R., & Barabino, B. (20Z2g Use of
Drones for LasMile Delivery: A Numerical Case Study in Milan, Italy. Sustainability, 14(3), 1766.

47 Gaia Consulting Oy (2021), Potential Benefits of Drone Deliveries inikigl
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local businesses, consumers and society. bdenefits are expressed via the reduction of
vehicle kilometers travelled by road (equal to a reduction of 11 mikm)) reducing CQ
emissions (reduction of 2.000C0,); reducing road accidents (38 less road accidents). For
local businesses and consumers, the bereftdinked tolower delivery costs (45% lower
costs) and the connectivity (expressed via delivery reach and product variety).

6.2.2 Circular economy

The development of a drone value chain shalkb give careful consideratioi circular
economy aspectshe risks associated to the lack of raw materials are concrete and the EU
cannot accept being dependent on external support for the implementahmnkefy technology.

On the other hand, this issue may represent a significant opportunity for the European industry
for developing the drone industrybuilding competitive advantage on environmental
sustainability and Circular Economy. The waste of ebedts components must be avoided and

t he d r o-of-kfe epportunities should and could be more effectively and efficiently
addressed now at the beginning of the-&amerging drone sector.

Moreover, when looking at drones we cannot focus only oraittrne segment. To execute
their tasks, drones require dedicated ground infrastructures. The same Circular Economy
considerations apply to the ground segment as drone operations spread across the territory.

6.3 Digitalisation

The development of Innovativkerial Services anthe digital transformation go hand in hand.
Drone technology ands multiple applications are based on a high level of digitalisation and
automation, as described below. At the same time, drones can deliver accurate and actionable
datato improve operational workflows, streamline processes and contribute to finding digital
solutions in a wide variety of use cases, such as agriculture, construction, mining, suryeillance
and inspection.

Embracing digital technologies has become essediatiahany businessds remaincompetitive
in an ever increasinglynterconnecte@conomy Digital technologies and produdtavealsothe
potential tolower the environmental footprinbf the economyand lead tohigher energy and
material efficientes.

The 2030 Digital Compag8identifiedfive keyindustrialecosystemgor digital transformation

1 Manufacturing
1 Health
 Construction

9 Agriculture and
1 Mobility.

Out of these, at least foghealth, construction, agricultyrand mobility) have the potentisd
directly benefit from the introduction cderial operations and innovative air mobiltty drive
changes in the respective sectpms illustrated by the dronese casefisted in 5.2 But other
ecosystems could alseap benefitdrom synergiewith the technologicaldevelopment brought
by dronesin particularin the fields of automatiorandartificial intelligence.

48 2030 Digital Compass: the European way for the Digital Dec&@¥1(2021) 118 final Brussels,
9.3.2021
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This digital transformatiorwill not only concernindustrial ecosystembut also affect public
servicesand enable an efficienplistic, and easy access to public servitesll citizens Here

again drone services have the potential to support this transformaticonbgcting remote
communities and ensuring the continuity of public services.

The contribution of drones to the digitaisn of the economy is not limited to droservices
provided to industrial and public sectors but extesctoss thevhole dronevalue chainDrone
operations and enabling servidesve indeed the potential to be instrumental in the digitalisation
of aviation.

First, dronevehiclesare catalystfor innovation in aviation They are not only spurring the
electrification of aviationand the development ghore sustainableaircraft, but they are also
advancing automatioandconnectivityat an unprecederdespeedn air transport

Autonomous flight technology should enable accurate operations (including detection and
avoidance of other vehicles and obstacles) without any involvement of human operations. Also
here, the droneperationgnarket is expected @ct as a catalyst for the development of aviation,
functioning as an enabler of innovation and digitalisation.

The standardSAE J3016developedfor road vehicle®¥ is commonly usedas basis when
assessig the level of automationvithin drones The standard defines sibevels from no
automation to full automation.

Currently, due to restrictions in permitted level of flight automation, the use of drones still faces
limitations. Nevertheless, drones are applied at various levels of autonoriystaatéd in the
figure below. Drones are applied at low automatiegredn inspection & maintenance; location

& detection; photography and filmingnd monitoring. At partial automatiategree drones are

used in mapping; spraying & seedjngeasuring;and surveying. Atdegreeof conditional
automation, drones are used in mappuhgivery and surveying. Initial steps are taken in high
automation in the case of photography and filming.

A enabling service sih as Uspace the set of digital services andoperational procedures
designed to suppod safe, efficientand secure access to airspace for large numbers of drones
can be an accelerator of the ATM innovation life cycle, facilitating faster, lower risk adoption of
new technologies @approachegutomation, Al, cloud, etciiph manned aviation

Suchdisruptive innovations can reduce innovation cycles from about 30 tedrare typical in

traditional aviationto about 510 years. To achieve this, the development and deployment of the
integrationof drones into thairspace, and in particular the development and implementation of

U-space services, maybe ed as a ‘laboratory’” that can suppo
aviation environmentand ultimately the implementation of ttigital ELropeansky®°.

Thedigital Europearskyl e ver ages the latest digital technol
infrastructure enabling it to handle the future growth and diversity of air traffic safely and
efficiently, while minimising environmental impadn doing so, these technologies enable the

system to become more modular and agile, while building resilience to disruptions, traffic growth

and diversity of air vehicl@s Drones, relying on an operatieosntric approach and a

digitalised system, caneba catalyst towards increased levels of digitalisation of the entire

aviation system, currently still relyinqi@ humarcentric approach, for example in ATM.

49 https://www.sae.org/standards/content/j3016 202104/

%0 Strategic Resear@dnd Innovation AgendaDigital European Sky, SESAR Joint Undertaking, 2020.
51 Digital European Sky Blueprint, SESAR Joint Undertaking, 2020.
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7 VISION AND STRATEGIC OBJECTIVES

7.1 Vision

Setting outa vision involves on thecivil side to caterfor the situation ofthree different but
interlinked markets: Aerial Operations, Innovative Air Mobility and-Space servicess
described aboveThe drone ecsystem also includes the defence/military dimension, as both
sides stand to benefit from techogical synergies.

This vision developedby the Drone Leaders Group (see Afdr 203Q can be formulated as
follows:

By 2030 drones and their required esgstem will have become an accepted part of
the life of EU citizens and Member States.

They will beused to provide numerous services to the benefits of diversified civilian
and defence endsers, including EU citizens, organisations, States, and industry.
These aerial operations will include emergency services, inspections, and surveillance,
using drores as flying Internet of Things (loT) platforms to gather data, as well as for
the delivery of goods.

Innovative Air Mobility (IAM) services will also have started to provide regular people
transport services in various European cities and for some refjiooanections,
initially using aircraft with a pilot on board but with the aim to fully automate their
operations. Drone services will effectively integrate or complement existing
transportation systems and contribute to the decarbonisation of the trarsmbem,
while minimising their impact on the environment throughout their life cycle. Urban
Air Mobility (UAM) will have started to become a part of the future urban multimodal
intelligent mobility ecosystem and the infrastructure enabling these sewiltese
widely deployed and integrated.

A wide spectrum of distinct types of drones and use cases will coexist in the future. The
EU legislator, the Commission, the European Union Aviation Safety Agency (EASA)
and the Member States all have an institutioresponsibility to safeguard the safety,
security and efficiency of their operations. They will ensure that all drone services are
provided in a manner that ensures safety, security, privacy, and affordability, in line
wit h citizens ressipgethelr «ancemns: Oronesn used dfod the
transport of people and goods will be particularly oriented to the achievement of
publicly accessible services, thus creating benefits for citizens and local communities.

The current Uspace regulatory framewonkill have been completely rolled out in a
seamless EU market. Additional advancedpace services will support large scale
highly automated and digitally connected affordable, safe, secure, and environmentally
friendly unmanned aircraft operations in seal Member States. The integration
between manned and unmanned traffic in the same airspace will have been initiated,
inside and outside 4dpace airspace.

The EU drone industry will become viable, and accessible to EU citizens and
businesses with an aeé participation of actors of all sizes, including a variety of
diversified SME’ s, fostering collaboration
spectrum significantly beyond the limited number of global multinational stakeholders.

Civil-defence industrgynergies will be systematically identified and exploited. They
will benefit both sectors. They will improve the competitiveness of European industry
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and strengthen Europe's strategic autonomy, by allowing Member States to rely on
competitive UAS technayg of European origin.

The drone ecsystem thus created will provide jobs, promote, and protect European
technological knowhow and allow for growth opportunities for the EU economy as a
whole, enabling European companies, including new SMEs to growlauréh as
global leaders

This was the basis for tHeéommissionvision spelled out in thérone Strategy 2.0 for a Smart
and Sustainable Unmanned Aircraft Eggstem in Europe

7.2 Strategic objectives

As set in the Commission roadmap for the Drone Stra2e@y, the following elements are part
of the strategic objectives tiis strategy

The strategyshould foster the uptake of this innovative technology in Europe, while establishing
the right balance between safety, secuflityalth protectiorand other scietal concerns, and a
sustainable economic environment.

The safety, securiyhealth protectiomnd privacy of people in the air and on the ground remains

the priority. In addition, the future policy framework should provide an innovativeefficient

and marketed business environment for the development andupkaf new drone services and
technologies within the EU’s internal market. I
acceptance.

The Drone Strategy 2.0 should provide a comprgrerpolicy package and address obstacles to

the development of new drone applications and transport services and to the competitiveness of

this industry. As outlined in the Action Plan on synergies between civil, defence and space
industries, reaping syngies between the civilecurityand defence use of drones and related
technologies, includingcountdrr ones’ solutions, can be an impor

The ambitionof the strategyis therefore to further develop thlirone sectorin light of the
European Green Deal, Smart and Sustainable Mobility Strategy, Digital Strategy and other Union
policies.

7.3 SMART objectives

The Drone Leaders’ Gr SMART (Spedfis dMeasudableaAchievablh ¢ r o f
Reasonable Timbound) objectives to be used to mga&sprogress on achieving tlabdove

Vision and the targets to be reached by 2030. In this regard, the Groug agrise following

set of objectives:

T Number of cities/regions that will be served by IAM regular commercial services (Target for
2030: afeast 45 in the EU and at least one per Member State)

1 Number of Member States where emergency health services (medical samples, defibrillators,
air ambulances) will be provided using drones (Target: services used in at least 20 Member
States)

1 Use of Europan Uspaces Airspace by commercial drone flight operations (Target: at least
100.000 a day)

52 https://ec.europa.eu/info/law/bettergulation/haveyour-say/initiatives/13048\-Drone strateqy20-
for-Europeto-fostersustainableandsmartmobility en
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1 Number of EU Member States where advancesplkce Services (additional to those defined

in the current regulatory framework) are operational in at leasUespace. (Target: at least

6 Member States)

Number of USSPs designated in eachgdce airspace (Target: at least 2)

1 Safety level achieved (Target: the ratio between the number of accidents vs the number of
drone flights is as low as required for manneidtion)

1 Aerodromes falling under the EASA Basic Regulation, cities with over 100.000 inhabitants,
and critical infrastructures will have assessed the security risk related to drone incidents and
put in place procedures and measures that will protect flemsuch incidents proactively
and reactively (Target: 100%)

T Number of assessments run by -Alei EdBy “Ehaopen
and number of loan agreements granted by European Investment Bank (EIB) to drone sector
stakeholders (Targencreased percentage respectively of 10%, year on year)

I Carbon emissions of urban and regional IAM operations (Target: 0%)

1 The civil and military drone technology used in Europe will be designed and/or produced in
Europe (Target: at least 50% of totaluaof drones used in Europe)

T Number of Universities / Technical Schools that offer drones subjects or specialisations
(Target: at least 40 in the EU and one per Member States).

9 Turnover in the overall drone esystem and its contribution to EU GDP (Targe at 1 e a st
15 billion)

E ]

8 THE ELEMENTS OF A THR IVING EU DRONE ECO-SYSTEM IN 2030

8.1 Building the European drone services market

As mentioned, he drone sector is composed of several different dimensions including State
activities (including security, military and rescuservices) noncommercial use (hobby), and
commercial activities (including hardware and software developments, maintertanace,
provision of infrastructures such asrtiports.

The current EU legal frameworiddready offers many possibilitiegor the operation of small
drones used for recreational or professional purpdsesever, the feedback received during the
consultation process showed that the current regulatory framealeesknot sufficiently support

the scaling up of commercial drooperations, particularly for some of the most promising use
casesFurthermore, ie current framework, for instance, does not allow the transport of people.
There is thus a need to define further regulatory requirements, notably in urban areas.

Whilst ecoromic playersrom across the whole drone industry and beyaredjoining forces to
develop drone activitiest requires addressing several obstacles to riade become eeality
by 2030

The regulatory dimension is only one aspect of these challenges faced by the Drone sector, which
comes across the 10 different areas identified in the Drone Strategy 2.0. The first steps to address
them was to defina clear visionThehigh-level vision st out above iprovidingthe foundation

for the next step® be takerat EU level to develop a viable drone esystem in Europe.
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8.1.1 Improving airspace capabilities (Uspace development and integration with
Air Traffic Management)

The provision ofair traffic service follows the demand for air transport and other airborne
operations. Since the beginning of aviation, this demand has generally seen a pattern of growth.
Whenever ATM is not able to deliver capacity where and when it is netdéit; limitation

measures are taken to continue to ensure safety, causing rapid increases in delays and thereby a
deterioration in environmentahdcost efficiency and the achievement of airspace user needs.

As the drone service market continues to grow and take shdpérdpe, the pressure is on to

make sure that these air vehicles are safely and securely integrated into our already busy airspace.
Transforming infrastructure to support such operations is critical to harnessing the potential of
the sector, unlocking maek growth, jobs and services to EU citizens. But a simple adaptation of
our current air traffic management system is not enough; accommodating these air vehicles in the
numbers forecasted requdra new approach.

Thereforeto unlock the potential of therahe economy and enalileovativeair mobility on a

wide scale, a newTM paradigm was developed safelycaterfor a high level of expected low

altitudeunmannedperations. This concept, referred to asgacejncludesnew digital services
and operational procedures and its developmehéimeadyannouncedn 2017

U-space is a set of services and procedures relying on a high levditaisation and
automation of functions to support safe, efficiantl secure acss to airspace for large numbers
of droneslt provides an enabling framework to support routine drone operaimhaddresses
all types of missions including operations in and araaingbrts.

As mentioned irsection4.2.3 above, he European Commissicadoptedin 2021the Uspace
package- three regulations that together create the conditions necessary for both drones and
manned aircraft to operate safely in section of our airspace known assfiecél

These regulations introduce new services for digerators, allowing them to carry out more
complex and longedistance operations, particularly in congested airspaiceé when out of

sight. Uspace creates and harmonises the conditions needed for manned and unmanned aircraft
to operate safely, to previerollisions between drones and other aircraft, and to mitigate the risks

of drone traffic on the ground.

U-space is expected to provide the means to manage safely and efficienttiehgity traffic at
low altitudes involving heterogeneousmannedvehides, including operations overpopulated
areas and within controlled airspat#timately, U-space will have to integrate seamlessly with
the ATM system to ensure safe and fair access to airspace for all airspace users, inkMding
flights departing fromairports.

ThecurrentU-space Regulation identifies an initial set eEphce services required to implement

an initial U-space environment. In order to enhanespdce deployment to support 1AM, it is
necessary to continue research and development in accordance with theaEW/®dpE Master

Plan (MP) vision, and the Roadmaps to achieve this as described in the Strategic Research and
Innovation Agenda (SRIA) for the Digital European Sky. The first SESAR 3 JU Digital Sky
Demonstrators addressing-dpace will focus on direct suppdior the deployment ofnitial
services, in support of the-§pace Regulation. In parallel, research should continue to develop
the overall concept of operations fordgace and IAM, both in terms of service definition and in
the supporting technologies, order to delivemore advancedervices. This development should

be designed to increasingly consider the ATM anrsipdce environments together so that, by the
time the full Uspace environment is deployed, the two environments will have become dne, ful
integrated air environment seamlessly encompassing small drones, IAM, ATM, RPAS and
Higher Airspace Operations (HAO).
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The introduction of new types of aerial vehicles within the airspace requires ensuring a fully
collaborative approach between all astavith the objective of ensuring an efficient interface
between Wspace and ATM, as well as avoiding airspace fragmentation. An efficispate

ATM interface is required to enable an adequate, robust and timely exchangespafcé)
information services diween various $pace stakeholders such as drone l&id operators,

USSPs, ATM service providers, data service providers, aeronautical data providers and
authorities. The relevant solutions are expected to have a positive impact on access and equity,
enalling seamless ATM / k§pace higkdensity automated and fully digitalised operations
managed in close cooperation with UKVl fleet operators.

In a longer term, dully integrated ATM / Uspace CONOPS definition is required to cover
seamless operations ide and outside controlled airspace, further defining the interface between
ATM and Uspace, as well as examining the corresponding information exchange concept and
requirements. Information exchange will be critical to enable a safe convergenespatddnd

ATM. The possibility of a fully integrated airspace without segregation betwespatk and

ATM users is the ultimate goal.

A fully integrated ATM / Uspace ecosystem without segregation betweespdde and ATM
operations also requires the settingafigommon fundamental enablers. Some of these enablers
include the definition of a common altitude reference system (CARS), separation minima, safe
operating distances from buildings and fundamental aviation tenets, such as airspace
classification.

The ned to revise the rules of the air becomes necessary to consider the specificities of
unmanned traffic in general, as well as of mixed traffic (unmanned and manned). Sudtasvork

been initiated by EASAas part ofthe process of establishing a comprehensiee of new
regulations to enable operations of UAShn t h e  Categoryand dirgraft dvith VTOL
capabilityto deploy the potential of thBAM. Systems allowingironesto have a capability to
“detect and avoid” (DAA) oiherdirckafido riotsexist yetkanch nd a v o
EASA objective is tadevelopthemin accordance witla European harmonised set of validated
standards adapted to the European airspace and working in all airspace classes. Therefore, there
is a need to use strategic anadtical mitigation means offered by the ATM#pace system in a

first phase until these systems are available, provided that the traffic and traffic complexity is
such that safe operations can be guaranteed

Always keeping safety as the primary goalrttier work will be required on enablers for
automation and autonomy for-&pace andAM. In this framework, a critical aspect of the
integration will be the role of humans, particularly regarding the high level of automation that
will be delivered by Uspaceservices and the known automation disparity between ATM and U
spacelAM integration in the ATM / Uspace ecosystems is also a specific research topic, as well
as the challenge of how to support the transition from piloted vehicléAMdéautonomous
operdions. Of course, the evolution of the ATM /-dpace convergence will need to be
synchronised and coordinated with the developmehAldf services and the certification bAM
vehicles. Special consideration should be given to the operational limitatiotieese new
vehicles and how dpace and ATM can contribute to their operational safety by protecting their
operations in contingency and aRnaminal situations.

As research continues in each thread, lessons from one environment should be appliedfto each o
the others such that the final environment is safe, economically viable and environmentally
sustainableThis will contribute tomakingaviationsmarter and more sustainable, and delivering

the Digital European Sky.

On the topic of Communication Navigaion and Surveillance(CNS), the SRIA of the SESAR3
JU clearly describes the transformation from three separate CNS domains into one integrated
CNS (ICNS) environment. This includes all current CNS technologies used for ATM, but also
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those needed tsupport Uspace, IAM, RPAS integration and HAO. The research programme, as
envisaged in the SRIA, should look to ICNS as the mechanism by which all airspace users can
inter-operate safely, while reducing costs and environmental impact through ratiooa|esadi
multi-use of existing and developmental technologies. This integration should include
technologies from other domains, such as the telecommunications and the space industries, and
should address increased connectivity through digital communicaéisneell as the more
conventional elements. Research and demonstration under this Action should address both
technological issues and the specific performance and certification requirements of all relevant
technologies that arise from the evolvingsphce ad IAM domains.

8.1.2 Facilitating Aerial Operations

As mentionedn Chapter2 above t he ter ms “Aerial Omew pegial i ons ” r
technologiesand services provided to customéus other purposes than the transporpebple

and freight Thesesmall dronesequipped withadvanced sensors and Al technologies be

deployedin diverse sectors such &enstruction,railways, ports,agriculture,energy, public

safety, securityfilming, insurance, real estateansport of small payloaéic

Companiesdrone programmescanbe eitheroutsourcedo third companies offering specialised
drone servicer partially developedin-house,using leasedully tested material from third
company suppliersr finally, they can bdully developedinternally. In this case, itmay also
require buying hardware, software armbnsultingservicesat an initial higher cosfor their
implementation The aerial operationgcasystem is largely composed of Small and Medium
Enterprises providing hardware, software amgvises to commercial drone operatqssee
description in chaptes.21 above

Most companies which are developing drone programmes chose to do it internally and to a large
extent operations are conducted in visual line of sighfact, despite theisk-based operation

centric approachinderpinningthe development of the regulatory framework for dromes of

the key challengefaced bycompaniesn the commerial drone sectois to be able to buildup

drone programmesasedon fully autonomousdrore operations irbeyond visual line of sight
conditions

As highlighted in the Communicatioone of thamissing regulatory elemenéta European level

is to performoperations at both end of tlirone operations risk spectrumi n t he ‘“speci f
category On the one handor simpk low risksoperationsn BeyondLine of Sight Operations or

Extended Visual Line of Sightvhicharenott a1l 1 i ng under andhasendtgyepen’ cat
subject toa Europeanstandard scenaridhere is a need to develop funtieuropean Standard

ScenariosOn the otherhand,for more risky operations the is aneed todevelopmethodologies

and procedwal mechanismshich can facilitate the granting of an operaticmathorisation from

the competent authority.

Wheneveo per ations do not f adroneopermtdorenustcardy outariskp e n’ ¢ a f
assessment to determine under which category the operation wifl fallp e c i fi ¢ ’. or ‘ce
Many stakeholders highlighted the complexityaminducting this risk ssessment and the fact

thatthe operation approval granting procasght be a lengthy onagnd its outcome uncertain

This is n particularthe casef the level of robustness of any of thperational safetgbjectives
linked with thedronedesign isconsdered“mediun?, asthe national competent authoritguld
in this caserequirea full design verification of thdroneby EASA

One of the possibilitiego facilitate thelaunching ofa low-risk o per ati on in t he ¢
categoryis that the operation falls under a European Standard Scesaiiovould suffice for
UAS operators to submit an operational declaration of compliance to the competent authority.
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The widespread consultations with industry stakeholders highlighted thetomé@mprove some
regulatory aspects related t o t he “specific
European standard scenarios, drone operators have to undertake the SORA in order to receive an
authorisation from the competent authority which iscpeved to be more cumbersome and may
generate some business uncertainty. One of the risks for the drone operator is that the competent
authority may reach the conclusion that the operation should be performed under the conditions
of the ¢ cerryt iifnisetde’a dc aotfe gohe “specific’ category,
aircraft, the operators and the remote pilot as applicable.

B

As a large part of commercial operations performed by drones are presenting a low to a medium
risk, more efforts cdd be made to facilitate usea s e s in the ‘“specific’
operations. Indeed, in some cases, requirements to permit operational authorisations are
considered as disproportionate to the level of risks from both an operational and finantiad poin

view. The same also applies to the testing and demonstration of new types of aerial operations for
which the requirements are considered as too restrictive. The SORA mitigation requirements to
reach Specific Assurance and Integrity Levels (SAIL) aatedll, even using proven and

reliable systems, are difficult to reach without a drone redesign and could be reviewed.

The administrative burden related to the operational authorisation process could be alleviated by
developing further European stand&@denarios and pidefined risk assessments. However, at

this stage, only two European Standard Scenarios have been developed. Further developing this
regulatory approach will also support the inclusion of Small and Medium Enterprises in the drone
operatios market. In addition, new European Standard Scenarios could also address specific
needs related to State or military operations and maritime surveillance activities.

Consequently, the development of standard scenaaiinsnable rather complex operaticiasbe

safely incorporated in the airspace with a minimum of formalities. At this stalgeadytwo

standard scenarios have been adipté€1) STS01— VLOS over a controlled ground area in a

populated environment, and (2) SU3 - BVLOS with Airspace Obggers over a controlled

ground area in a sparsely populated environm@ainsidering thata large part of Aerial

Operations are presenting a low to a medium, tis& conditions fot he ‘s peci fi c”’ cat
drone operationsould be alleviated bgteveloping further European Standard Scenarios and pre

defined risk assessmetits

Further,to supporthe development of urband higher risk operationsn t he ‘“speci fi ¢’
EASA should reviewits AMC/GM for the specific category of operations tasarethat design

verification requirements and their application bynational competent authoritiesare
proportionate with the risk oParticuldrattentopshauldt i ons i
be paid to theequiredscope of thedesign veffication (full drone designmitigation means

and/or enhanced containment funcspn

53 Commission Implementing RegulatiofU) 2020/639 of 12 May 2020 amending Implementing
Regulation (EU) 2019/947 as regards standard scenarios for operations executed in or beyond the
visual line of sight, OJ L 150, 13.5.2020, p. 1.

5 Europeanstandard scenario (ST@)nd the predefined rik assessment (PDRA) aims to facilitate
respectively the declarative atite permit application process Hyone operators by ensuritigat the
risk assessment has already been perfoimadcordance with the SORA methodology for some low
tomediumriskopr ati ons performed.in the ‘“Specific categor
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8.1.3 Developing Innovative Air Mobility

Drones are no longer limited to small, electric rotor aircraft commonly useecbyational users

or commercially and have the potential to replace conventional pilaiectaft eVTOL aircraft

in particularhave opeada whole new range gfossiblemobility servicedo urban and subrban

local communities As drone technology has advanced, ibentified potential use cases
involving mannedeVTOLs have rapidly expandedarticularly for public services such as
emergency medical transp@mdevacuationair taxi or deliveriesin addition to intraurban or

sub urban eVTOL aircraft using vertiports on top of buildiagd otherdedicated landing pads,

there are alstixed wings type of drones whiclbffer longer range connectivitylhese operations
arefalling under the 'certified' categoandshould be subject to the same safety leastranned
aviation. Thereforedrone operators, remote pilots and drones (including manned VTOL aircraft)
should be subject to uniform rules and procedurks.remaining significant technical and safety
regulatory gaps which are preventinguddbaach ‘“cer
addressed by new regulatory rules addressing the certification of aircraft, as well as the approval
of the drone operator and the remote pilot licence by the competent authority.

New aircraft types are coming onto the market with alternative mmpuland new vehicle
designs, all increasingly automated and remotely piloted. These have the potential to meet the
demand for alternative modes of transportation in large cities or rural area, and the challenge of
reducing noise and CO? emissions (greeopplsion and optimized designs)Urban Aerial
Mobility thusoffersto local decisioamakers the opportunity to rethinkeir mobility and land
developmentplanning by giving ther territorial development projesta new orientation,
reconvert the existing means of transport and improve the quality of life of their populations.

Several studies estimate thatpact of Innovative Air Mobility on overall traveling time,
particularlyover congested roattaffic to bepositive. These servicesan be seen from multiple
angles:

1 Air taxi services based on a wide network of pa@mpoint travel often associated with
eVTOLs and similar to current road taxis.

1 Scheduled air passenger transport followinggeeermined routesegular schedules,
and a network of stops throughout the city, complementing existing ground public
transport.

1 Drones could potentially deliveamall payload$aster to the customer (B2C) for example
by reducing the number of pickups and thereby save time;

According to studies, in a city like Helsinki, drones for consumers could deliver ordergs35
percent fastedepending on the scenario. The impact on time savings as a result of redueed pick
ups in this areais estimated at approximately 1.5 milliomours. In addition, delivery costs
(incurred by service providers) will likely reduce by up to 45 per cent in case of instant deliveries
compared to conventional methods of deliv@rifhis would clearly lead to a reduction in
consumer costs for deliveredagts.

The addition ofaerial mobility in the city's landscape gives urban planning authorities an
additional dimension to play with. This opportunity will require new tools, new skills and will
open up a new field of decisions to be maglgportinga gradual transformatioaver a period of

at least five to ten yeartn the short term, the most useful developments will emerge through
gradualhomogenidntegrationas cities continue to modernise themselaes onlyin agreement
with the localauthorites and communities

% Gaia Consulting Oy (2021), Potential Benefits of Drone Deliveries in Helsinki.
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IAM eVTOL operations require some physical infrastructure assets such as vertiports and other
landing paths, including embarking and disembarking facilities, such as lockers or other storage
facilities, for package deliveries as wedl eharging stations. Vertiports are a key enabler for the
IAM concept and city authoritigsare increasingly starting to include drone transport into their
urban development plans. Vertiports should be open large-laudting locations that have
support &cilities (including charging infrastructure, support personnel, etc.) for multiple eVTOL
companiesA regulatory framework for vertiports and other ground infrastructure should be
developed, and a particular attention should be given to ensure appropigatace with
aerodromes, interoperability, and open access of equipment to ground infrastructures by drone
operatorsand environmental impactk this regard, the regulatory framework should ensure that
those ground infrastructures do not become petgmy and follow the same open model as
airports and heliports.

Over time, drones for transport can be expected to affect land use and property values, both
positively and negatively. Where drones are perceived to provide benefits, property values are
likely to increase, but where they are perceived to be an annoyance (e.g. due to noise, visual
disturbance or privacy concerns), property values are likely to decrease.

Drones may also affect land use patterns, as improved accessibility may create areificentiv
people or businesses to move away from dense urban areas.

Although drones have the potential to improve many aspects of our society and economy, the
realisation of these benefits will depend on putting into place a good founddimuestion of

market accessf drone operatorhas tobe addressedt EU level Currently, the economic and
financial conditions to obtain a Community Air Carrier operating licence are set out in
Regulation (EC) 1008/2068 This Regulation covers the transport of passengers, cargo and mail
and is therefore also potentially applicable to drone operators. However, these rules, which were
originally designed to cover large Commercial Air Transport undertakings, might be
disprgoortionate for drone operators. A review of this Regulation should ensure fair market
access and establish common requirements which are more suited to the economic and financial
situation of drone undertakingsThe use of existing tools such as the Unfeamework for
screening of foreign direct investment (FDould avoid hindering the development of IAM by
removing barriers to access to venture capital.

With careful management, drones could improve access to places of opportunities (such as jobs,
hedth care, education) and contribute to a safer, more efficient and more sustainable transport
system. However, they have also the potential to increase noise, vibration and other
environmental impacts while exacerbating inequality in the transport sy$témyi are not
managed carefully.

8.1.4 Ensuring societal acceptance

Drone in general antAM servicesn particularmay only emergef local communities and their
representatives subscribe to thelnstudy led by EASAshowed that'EU citizens initially and
spontaneously express a positive attitude towant interest in UAM,; it is seen as a new and
attractive means of mobility and a majority is ready to try itBuhe social benefitof drone

56 https://civitas.eu/urbaair-mobility

57 Regulation (EU) 2019/452 of the European Parliament and of the Council of 19 March
2019 establishing a framework for the screening of foreign direct investments into the Qhion
L 791, 21.3.2019p.1.

%8 E A 'S AStudy‘on the societal acceptance of Urban Air Mobility in Eutopiay 19, 2021
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operations should bkighlighted as they would justify support fromnational and locapublic
authorities to further theidevelopmentThe mainbenefitswhich can secure public acceptance
wouldfirst and foremosbe emergency medical transpgitansport of medical producsid other
first aid and rescue applications. Thepointto-point transport of peopléor example in the
context ofcity centreairportor port links are another useful application which coslgpportthe
acceptability of for exampléhe siting ofdrone vertiportsand other specific infrastructures
located close toesidential areasis IAM would providemprovedconnectivity

It is clear thathe fact that thelronesoperated at &ow and medium altitudever populatedareas
also raisesafety concerns EU citizenswant to limit their own exposure tall possiblerisks,
whetherrelated tosafety noise,securityand environmental impactincluding the protection of
the wildlife), as well as othetoncerns related for instance to cybkecurity.Furthermoreon the
economic sidethe issue of ffordability is of key importancelAM should not beseen asa
servicefor a small part othe population only Public acceptancevill also be based on the price
of the service offered b\AM operators?

As highlighted inthe EASA study, he environmental impactef drones aréoth positive and
negative.Besides the noise aspgckones may also haveegativeimpacts on wildlife and
generate visual disturbancall these impacts will need to haearly identified anccarefully
managed.

According to the EASA studythe acceptabilityof intraurban and intecity drone operations
involving goodsdelivery and air taxivould require addressing priority:

1 high safety level

1 noise;

1 environmental impadincluding greenhase gas emissionahdtheimpact on wildlife
9 security and, in particular, protection from cylagtacks from such autonomodsvices

In terms of safetyEASA and national aviation authorititmve a duty tensue the safety of
flights, operations and passengéwss both drones andnannedaircraft. The overall objective
which has been set for dronissto achieve the sanievel of safetyasin manned aviationEU
aviation safety rules provideframework to ensur#éhat this goal can be achievdtalso implies
regular auditand inspectionoversight by the&eompetentauthoritiesin order toguarantees the
initial and ongoing airworthiness of aircraft and #mgitiesoperating them.

As mentioned in chapter 1.5.2&bove, snilar to manned aviation,rdne manufacturers will
have to obtain a&ertificate of airworthinesensuringthe safety of passengand cargdransport

operationsjnitially with a pilotand laterfor autonomous operation$he done operators will

have to obtain an Air Operator Certificate or its equivalent for eVTOL aircraft opeitdrs
remote pilot will have to hold a licence similar to airline pildikeseregulatory developments
will have to be addressed in the coming years as explained @aimmunication.

Noise is a key factor whichas been highlighted asmajor obstacle to drone integration. This is

due not only to the actual noise drones produce (often apiticiied tong but also to the ways

in which noise is perceivedsuch adismuption of peoplé tranquillityandp e opl e’ s fami l i a
with and acceptance levels of drones, or surrounding noise)lelrelsities, the ambient noise

levels of conventional vehicles may make drone noise less apffaflemin along main roads at

very low altitude However, their proximity to residential areas, and the increasing uptake of

%  «“Seat prices as presented today range fremals ¢t han €100 (RATP ADP) to €300
for the 2024 Olympics). The profitability horizon of an air mobility service when announced is quite
distant (after 20560y Air and Space Academy, AAE Dossier 53 20
tansport aircraft?”
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quieter electrigroundvehicles, may make drones more noticealid create strong, localised
pushback as the market expand® help avoiding this, the Commission will fund the
developmenby EASAof an online pl atSéistainabldAMsHua ” “willihladct pr o
provide supporto authorities, cities, industry and other stakeholders for IAM implementation.
This European crossstorial governance platform for IAM should enable engagement,
alignment, and coordination between the different stakeholders. Furthermore, when developing
the IAM regulatory framework, EASA could examine possible alleviations for specific use cases
or opentions that would be in the direct interest of the puli8SA should also continue the
development of suitable drone and eVTOL noise modelling methodologies, which should be
taken into account by the Commission for the next amendment of Annex Il ohtlir@riment

Noise Directive for the purposes of adapting common noise assessment methods to scientific and
technical progress.

Unsurprisingly drone noise primarily depends on the drone model and payload, as well as on the
operating state or the flight magaovre. Drone noise annoyance strongly depends on the sound
pressure level, which is the same as for other transportation noise s@Qamrggrisons of drones

to other transportation noise sources are still scarce, which seems to be a large gap in
understading the potential impaciThe Environmental Noise Directive should take account of
IAM developments to counter misapprehensions about drone potential noise iRathet. than
attempting to drive acceptance from the public for unacceptable noise ant dissuation,

focus should instead be on how to malkél drones more acceptable, through technological
improvement.This would be in conjunction with the creation of exchange platforms between
industry and neighbourhood associations and give indusfrgrational experience and
opportunity to develop technologies and testing methodology to evaluate noise in an urban
operating environment, as well as give regulators valuable feedback on the adequacy of rules

Regardingenvironmentalaspect, the EASAtudy highlighted in particular the perception that
drones can negatively impact wildlife and protected nature drikastor noise, sientific papers
specifically evaluating the effects of drones on wildlife @s®scarce but increasing. The impact

on wildlife (even in urban areas) is an increasingly important consideration as drone activity
scales upAmong different animal types, birds, especially in larger groups, are the most sensitive
to drones. Flightless birds and large birds are more likelgetalisturbed than smaller ones.
Terrestrial mammals are overall less reactive to drones than birds. Given the low altitude at
which small drones operate, drones may also interact with local fauna, generating a new type of
anthropogenic disturbance that mas yet been systematically evaluated.

On cybesecurity too, ti is increasingly apparent that low and medium altitude overflights of
populated areas are perceived as a threat, hence the strong focus on the vulnerability to cyber
attack of these aircrafystems and control3his aspect isovered under chapt8r24 below.

8.1.5 Promoting the human dimension (knowledge, training, competences)

Changes in skills requirements are most visible in sectors that are strongly influenced by the
digitalisation of their perations, notably in air transpofito realise the full potential of drones,

the private sector is not only developing the drones themselves, but also the technologies needed
to support their integration into the transport system. Drones need to integtabaly the

aviation system, but also the transport system and society more broadly. This requires input from
experts in new technology fields and other transport sectors beyond aviation; and experts from
both aviation and from outside the sector needriderstand the regulatory environment and
culture of both aviation and other transport policy fields, such as urban transport planning.
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This will require new competency profileBigitalisation and automation agg the core of the
drone operations dewpment and isalready affecting employment ihis sector The
development of skills and competenadl a key factor to maintain European leadersbyp
ensuring thathe different dronesegments can cope with compleegulatoryrequirementsi.e.
certification of drone operatorsSORA, certification ofCommon Information Services and U
space service providergVithouta highly educated, qualified and experienced workforcehe
ground and in the airoperational safety cannot be&chieved The qualification level of a
sufficient number opilots for the initial phasef eVTOLsand remote pilot$or the control unit
could pose a recruitment and training problem if the number -WfT@®Ls increases The
autonomy or remote control of\éTOLs envisaged in the future could provipart ofa solution
to this problenbut thee is a need for thgectorto keep pace with the needs as drone operations
will increase.

To ensure that remote pilots have theuisite level of knowledge and skills in line with

continuous advancing technological developm@ummissioninitiatives could be usedike the
“European Skills Agenda for sustainabrndé#s compet i
flagship actiont he “ Pac’t dioms Sitkdasirypivate and publientities which

could support the Dronecosystem anthe digitalisationpriorities identified in the Sustainable

and Smart Mobility Strategysee4.1.4. These partnerships can build dnd “ Bl uepr i nt f
sectoral c o o p &rfar tgathening seatoral sskilis linteligence, mapping key

occupation needs, defining occupational profiles and developing training programmes.

The sector shouldievelop and enhance competebaged trainingsuch as those of drone
specialists. Initially, the “certified’ categor
for flying a ‘VTDBDbaadrprddt’ awdtbrdemficocrfalfti’ngags
remote pilot who may control one drone at a time, or control simultaneously several drones, also

of different types and from different operators. Training should also be given as a priority to IAM
operators’ per s onomambusoperatons.e w of future aut

The EU sectoral social dialogues well as partnerships between research, universities and
industry on educatiorrould provide a frameworko develop a joint approach to the social
challenges related to digitalisation, training requieats and professional qualifications

Education and training programmes specific to drone technologies, the regulatory framework and

the integration of SUMP’s activities should be
vocational programmes acrogsirope would foster the competences and technological progress

but also increase the public awareness and acceptance of drone utility.

To support the implementatidsy Member Statesf the newly created regulatory framewankd

to be in the position tonsoothly manage SORA approvalEASA has developed a number of

tools to assistompetent authoritiesnplementingEU regulationscorrectly and on time, which

include guidance documents, implementation plans, expert groups, explanatory documents,
training, aganising workshops and holdimgline meetings.Competent authoritieshouldhave
thenecessargompetences that reflect the highly digital and automated nature of the technologies
underpinning drone operations anesphce services provisi@s well as th necessary number of
regulatory experts in drones and dronetooperatic
address industry needs.

60 https://ec.europa.eu/social/main.jsp?catld=1415&langld=en
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8.2 Strengthening European civil security and defence industry capabilities
and synergies

The EU industrial policy stresses the importancerefi n f or ci ng Europe’ s indus
autonomyand supprting the development of key enabling technologies that are strategically
important for EurBypgeeking synengidsubetween civil, spdce asfgrmte: .

industries in EU programmes, the EU will make more effective use of resources and technologies

and create economies of scalée Action Plan on synergies between civil, defence and space
industriesidentifies the drone technologies agical techologies for the EU andalls for the

need to‘identify areas of crostertilisation, so that defence projects benefit from innovative
developments emerging from SMEs active in the field of civilian drones and that civil
aeronautics benefit from developn&im the field of defence

8.2.1 Providing funding and financing

The European Commission has funded various drorlated research projects through its
successive R&D Framework Programmes. The support for research in the drone sector has been
substantial intie past and critical for an early deployment. 320 projects relating to the drone
sector were conducted under Horizon 2020, with a total budget of almost 980 million euros
invested in the development or use of drones for innovative applications. Thisvéffdoe

further latest framework being the current Horizon Europe programme. In May 2019, SESAR
Joint Undertaking launched an open call for exploratory projects with the framework of the
SESAR 2020 Research and innovation programme covering drone tegibaaoch as {dpace

and more recently, one of the specific objectives of SESAR 3 Joint Undertaking will be to
develop a research and innovation ecosystem covering the entire ATM-gpdc® airspace

value chains allowing to build the Digital European $lefined in the European ATM Master

Plan, enabling the collaboration and coordination needed between air navigation services
providers and airspace users to ensure a single harmonised Union ATM system for both manned
and unmanned operations.

In addition,there is a neetb secure support and buy from the military community (in their

roles as air navigation service providers (ANSPs), airport operators, airspace users and
regulators) in relation to SESAR 3 JU activities and the ATM Master Plan. In partiattas of
common interest include the ATM Master Plan, regulations, spased systems, the integration

of unmanned aerial systems, cybersecurity threats and vulnerabiliies of ATM, and the
development of aviation/ATM standards.

Public financing and RE funding should support projects that are geared towards further
automation and sustainability. Infrastructure associated wispdde and IAM implementation,
including the landing site and charging infrastructure, should be considered for eligibitity wit
traditional EU infrastructure funding pathways. Funding should also focus on-mudg
infrastructures where aviation could benefit from energy (i.e. hydrogen to power drones) and
telecom crosgertilisation. Eligibility requirements for public fundinshould be adapted to the
new competitive market framework and should include a robust business plan.

In 2020, the EIB Group adopted the Climate Bank Roadmap-2023, withdrawing support
from conventionally fueled aircraftThe European Investment Bank (EIB) can finance drone
projects aligned with the Climate Bank Roadmap (i.e. deployment of zero @mdisines) in
areas suclas civil protection, deliveries, medical supplies, surveillance, using a wide range of
adapted financial products such as loans or venture debt.

61 COM(2020) 102 finalCOM(2021) 350 final
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The EIB and other international financing instituticalso provide a broad range @&chnical
assistance services to IAM projects at different stages of the rimaget! project life cycle. The
handout European Drone Investmetd vi s ory Plat form” was jointly
Commission and the EIB to support innovation and itnaeat in drones. The handout maps out

the advisory and financial products that can potentially be used to support investments in drones
depending on the area of investment and the maturity of the market. The EIB monitors the
evolution of the drone sectar particular for Urban Air mobility and \dpace providing funding

and technical assistance including for infrastructures that will enable drone operations. The EIB
also produced a guide to finance for drone projects, which helps promoters, among agjser thin

to develop a structured approach to assess air mobility projects, identify missing components and
outline sources of funding, and prepare clearly defined requests for technical assistance and/or
financing. The InvestEU Advisory Hub which complements ltivestEU Fund is supporting the
identification, preparation and development of investment projects across the European Union.

Due to the immaturity of the wider IAM market in the European Union, it is difficult to assess
whether there is a lack of avdila financing or a lack of financeable projects. According to the
EIB, engagement with some key European cities appears to indicate the latter, as many projects
are lacking a robust business case including an appraisal of required funding or how sungh fundi
may be sourced.

Most IAM projects are still at the R&D phase, funding needs for UAM projects are ranging from
the development of livingab for drone operators to test their technology and business model
(e.g. medical deliveries, transfer of patient W&TOL, ground infrastructure, etc.) to the
development of the idpace system. Beyond venture capital, the most relevant financial
instruments are still research funding (specifically through research grants).

In addition to these funding programmes bydfian and national bodies and agencies, there is
also access to funding to venture capital investors that can accelerate the deployment of drones
and Uspace. However, according to the EIB, due to the immaturity of IAM applications, most of
the investmentare focused on the vehicles rather than infrastructure and services.

The European Defence Fund (EBfF)ncentivises and supports collaborative, crossler
research and development in the area of defence
edgeand develop the capabilities that are key for the strategic autonomy and resilience of the

Union and its Member States and the protection of its citizens. Complementing and amplifying
Member States’ efforts, the Funndregarchaaiotsofs ¢ oo pe
all sizes and geographic origin in the EU. In doing so, it will integrate further the European

defence technological and industrial base, develop industrial skills and competencies as well as

the innovation pottyential of Europe’s indus

Through the EDF and its precursor programmes, the Preparatory Action on Defence Research
(PADR) and the European Defence Industrial Development Programme (EDIDP), the European
Commission has funded and aims to further fund various esdated projets in the framework

of defence research and development projects. The PADR-@ZXB) programme funded two

research topics on technological enablers for drone operations (EU grant tégethiiion). In

the EDIDP (20122022) programme seven developmpnbjects up to a grant value 6f189

million, including CountetJAS, are fundedn EDF 2021, a total of five projects are selected for
funding that contain drone relevant research an
.EDF 2022 calls for mposal include three drowelated topics.

62 https:/Hefenceindustryspace.ec.europa.eufdafenceindustry/europeanefencefund-edf _en
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As presented in Chapter 4.3, the Commission is funding and financing drone R&l through
number of different programmes. These programmes continue providing support under the
current 20212027 MFFas well aglefene-relatedR&D with new EFD instrument.

The increased size diunding which is delivered through a variety of EU programmes and
instruments presents opportunities for synerthiascould reduce risk of duplication and provide

more useffriendly opportunities for financing (e.g. grants, public procurement, guarantees) while
safeguarding at the same time that promising projects funded at an early phase are not starved of
funding before they are deployed. It is necessary to seek coherence andeett@anc
complementarity between the relevant EU programmes to increase efficiency of investments and
effectiveness of results, thus bringing better value for EU money by maximising the exploitation
of EU funded R&D projects in civilsecurityand defence séears.

Further coordination could also be pursued on national researchiastwith the help cEASA
on UAS/UAM to ensure that there am® gaps and to ensure cross sharing of results from
research activities.

8.2.2 Identifying strategic technology building blocks

Remaining at the cutting edge of technological development is critical for ensuring Europe's
prosperity, security and way of lif@he rew technologies are transforming the security and
defence sectors at a faster pace than ever before and blimeingjviding line between the
civilian and military domain.

In her 2019 political guidelinf§ Pr esi dent von ddtisndtoylatemforunder | i

Europe to achieve technological s.dhe 202@ EUg nt vy i n

industrial strategf# s t at ed that Europe’s strategic autonom
ot her s on <critical technol ogies. They also proc
develop its own markets, products and services which boost competitivene§d8h e EU wi | 1

therefore support the development of critical technologies that are strategically important for

Europe.

As stated in the Roadmap for Critical Technologies for security and d&tetmek of foresight
on the future importance of technologiess in part to blame for some
strategic dependencies on third countries, e. g.

Based on the Report o the avdilabilitylbf toemrequirddeccampanents, Gr o u p .
vehicles and systems in Europaisore condition for developing a competitive and autonomous

European drone services sector. It is necessary to ensure that the drone manufacturing industry

will have a reliable supply of essential parts and financial and technical resources to develop
andmanufacture statef-the-art products .

Although Europe has a developed drone industighificant part ofproduction of drones and

critical components take place outside Europe. For exarspld) keycomponentssuch as
batteries, propellers, electric gines and sensors, are commonly produced in Asia, i.e., China,
Singapore and Taiwan. Nowadays, the shortage of raw material, such as microchips, electronic
components and IT hardware has highlighted the fact that Europe is dependent on Asian suppliers
on omponents and knowow. To minimise this dependency, the Eldustry should strongly
consider manufacturing drone components in Europe and orgaei$accordingly.

63 https://ec.europa.eu/info/sites/default/files/politigaidelinesnextcommission_en_0.pdf
64 COM(2021) 350 final
85  COM(2022) 61 final
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Identifying which critical technologies make a decisive contribution to key capabdéreselp

to decide: (i) which technologies are important for technological sovereignty (i.e. where there is a
need to reduce the risk of dependenagd (i) where combined/coordinated support from
different EU programmes and instruments can address clalenges. To strengthen its
technological sovereigntythe EU and its Member Statesiust maintain a strong industrial
competence and, where possible, seek leadership in these critical technologies.

Alongside the critical technologies, tf@lowing aspects should lheken into acaant:

9 the drone value chains, including the security of supply of critical components and materials
that are important building blocks for competitive and autonomous inglustry
1 related research and testing infrastawe, which is key for standardisation and certification.

Therefore, &Strategic Drone Technology Roadmap identifying critical drone technologies such
as Al, robotics, semionductors, hybrid and electric propulsion systems, safe, secure and
resilient C2link and energy storage, batteries and cloud technologies should be defined at EU
level, in collaboration with the Observatory of Critical Technologieisup by the Commission
under the Action Plan on synergies between defence, space and civil industries

In particular, the roadmap should further set out as priorities for Research and innovation in the
area of:

1 detect and Avoid (DAA) technological development to allow a greater degree of automation,
inside and outside {dpace airspace, working alongsidenslardisation bodies, such as
EUROCAE, and the global framework governed by ICAO.

I European strategic technologies, such CNS supporting UAS operations in the specific
category and safe, secure and resilient C2 link (satellite based C2L solutions forASR RP
for drone operations in the certified category. Equivalent performance requirements should
be demonstrated during the respective civil and military certification paths.

Critical technologies are bound to change as new technologies emerge. TherefBeadmap
should be monitoretly the Observatorgnd reviewederiodicallyin order to identify the latest
needs as well for reviewing the previously established priorities.

8.2.3 Enabling testing and demonstrations

Live testing and demonstrations are keyh&wnessing, developing, and accelerating the-tigke
of the most cuttingedge technological solutions to manage dr@mekinnovative air mobility

The SESAR Joint Undertaking (SJid)managing aoortfolio of very largescale demonstrations

aimed at makig aviation smarter and more sustainahled paving the way fannovativeair

mobility (IAM) in Europe.A sizeable portion of the demonstrations specifically address the safe

and secure integration of drones, building on the outcomes of previous SESp&télresearch

with the first related call dating back to 20I8e demonstrators are a key tool to support the

SESAR J U’ s vision of delivering the Dhegit al E
European Commission’ s Eu mpeagnettherecedtly taenahedBttatedy, Di gi
on smart and sustainable mobility

The Digital Sky Demonstrators take place in live operational environments and put to the test (on

a very large scale) the technological solutions necessary to deliver the Digitae&urSky.
Demonstrations can also lead directly to implementation, which has been the case in the island

city of Tromsg, Norway. Followingredli fe trials by partne®s in SE

66 https://gof2.eu/
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VLOS unmanned inspection flights are now permitted withenttwn, despite being within the
5km exclusion zone of Tromsg Airport.

Still, in many SESAR Uspace demonstrations, it has become apparent that testithg
demonstrations become more complicateinore new technologies are tested. Current aviation
reguldions do not yet cover live flights by autonomous vehicles or air taxis, for example, which
makes it very difficult for advanced research to progressy large demonstration projects are

for instance also confronted to the problems already mentiored.mhabove, which may delay

the operational approval operations and make the regulatory authorisation process longer and
more expensive than it is reasonable in the context of demonstration projects with individual
flights and no immediate commercial pgck.

EASA should, in addition to reviewing the scope of, and requirements for drone design
verifications,developspecificguidelines to support the application of ®@RA methodology to
operations conducted for the purpose of test, experimentation ondgation and consequently
facilitate live testing and demonstrations in the context of the current regulatory framework.

Alongside development of the regulatory environmentwiuld also beuseful for the
Commissiono set upa networkon dronecivil -defence testing centres. It would also be useful to
creates a network of suthst and demonstration sites across Europe that allow stakeholders to
try new concepts and technologies in a safe airspace and ground volume. Such a network should
allow for more generic sites all the way to very specialised sites, depending on the technjcal need
and contribute tdéhe establishment of European digital innovation hubs, as envisaged by the EU
industrial strategy, which can act as @tepshops for companie® access technology testing

and showcase innovative solutions for the civil, defence and space markets

Moreover, since airspace and airfield facilities are at a premium, maximum use should be made
of military facilities to enable dualse of definedairspace volumes as well as to promote
harmonised testing between civil, military and space operators.

8.2.4 Driving for common standards

Standards play a major role in defragmenting markets and helping industry in achieving
economies of scaléhe developmentral implementation of research and innovation agendas
including through standardisation is essential for EU competitivefid®es.Commissiorgives

strong support to the market uptake of innovation, in particular to supporting standardisation
through researcland putting science into standards. Standardisation activities are an essential
channel for the market adoption of research results and for the diffusion of innovatieassng
EU-wide standards and promoting them owarldwide level is also a vital anponent of the
global competitiveness of the EU economy in general.

The contribution of standawdition to Framework Programmes (FP) for Research and Innovation

of the European Union dates back to the early nineties under FP4 (the Standards, Measurement
ard Testing Subprogram (SMT)) and FP5. In later Framework Progranme&sjing Horizon
2020,standardiation became a horizontal support tool relevant across all researchHmezasn

Europe, the new Framework Programme for Research and Innovation fpertbd of 2021

2027, will support valorising R&I results through standardisation to the highest possible extent.

The impact of the digitalisation cannot be underestimathdn it comes to standardisation
Aviation moves from a humaeentric system where safety ultimately depends on pilots and air
traffic controllers— towards an informaticoentric system, where highly automated aircraft can
fly safely based on information flowing on mobile telecommatian networks. As the aviation
and mobile telecommunication worlds converge, the neethformation and Communication
Technology [CT) standard will increase in aviation. This is particularly observable in the field
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of drones and unmanned aircraft fimimanagement solution, which are a laboratory for digital
aviation solutions.

U-space service providers should be able to use a range of connectivity tools, including the
existing telecom equipment. When using telecom infrastructure for cormamaFabntiol
purposes,drone stakeholdershould be able to use standards developed by the appropriate
standardisation organisatiorincluding ICT or joint standards. The importance of such
collaboration between ICT and aviationdustrial organisation is illustraed by the Aerial
Connectivity Joint Activity an initiative between the Global UTM Association atite GSM
Association

As we progress towards the Digital European Sky, and in accordance with the Action Plan on
synergies between civil, defence and spadgistries, it is vital that standardisation cover all
airspace users, including the military, drones and HR@ concept oflualuse standardwas
introducedin the 2012 Action Plan for an innovative and competitive Security Ind@§teyhich
recommendedhat the development of 'hybrid standards', i.e. standards that apply both to civil
and defence technologieshould be actively pursued in areas where technologies are the same
and application areas are very simil@his was further reinforced ithe 2021 Action Plan on
synergies between civil, defence and space indu$frigalling for thedevelgpment ofhybrid
technological standards and best practices applicable across the civil and defence sectors.

Such ° be saouldpgnclade tha develspment standard scenarios of dual use nature for
the specific category such asenarios BeyonWisual Line of Sight (BVLOS) and above 500
feet (or without altitude limitation) which could facilitate civil and military operations such as
cargo and emergency dekery of goods,surveillance over land and sea, reconnaissance for
disasters scenario and ferry flighDeeper collaboration between the letgkeholders such as
EASA, EDA and competent national civil and military authorities in the development of such
senarioscould lead to savings in time and better use of limited pools of experts

Much current military standardisation activity fdronesis already aiming to be undertaken by

civil standardisation organisatiosach as EUROCAEso that civil and military platforms can

safely interoperate in the same airspace. Research and demonstration projects should not only
seek to ensure that all drone standardisation, when appropriate, meets the needs of both civil and
military airspace weys, but also mechanismslouldbe investigated to improve standardisation
practices by learning from and-using, where possible, military standardisation processes and
agencies. The scope of such standardisation should include all relevant technilolgiésg
IntegratedCNS, DAA and automation.

To coordinate suchstandardisationactivities the European Commission established the
European UAS Standardisation Coordination Group (EUSCG@) joint coordination and
advisory group coordinating the dreredated, including kbpace, standardisation activities
across Europe, and essentially stemming from the EU regulations and EASA rulemaking
initiatives. The membership of EUSCG is composed of:

1 AeroSpace and Defence Industries Association of Europe (ASD)
ASD-STAN

ASTM (Europe)

Drone Manufacturers Alliance Europe

Drone Alliance Europe

= =4 —a -9

67 COM(2012) 417
68 COM(2021) 70
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EASA

EUROCAE

EUROCONTROL

European Commission

European Defence Agency (EDA)
European Standardisation Organisations (ESOs): CEN, CENELEC, ETSI
Global UTM Association (GUTMA)
ISO

JARUS

SAE

SESAR JU

The EUSCG is supported by the work of the AWbnes Horizon 2020 proje€t which is
developing an open repository of unmanned aircraft standards and validating the suitability of
technical standards to comply with existing regulatiordfone operations.

Finally, relevant actors such as EASA, EDA, EUROCAE and national military authciitcegd

be encourageto further harmonize certification requirements for civil and military applications
towards those set by EASA while consideringlitamy specificities and existing military
certification standards.

=4 =4 -4 -4 -8 -8 -9 _9a_°a_2a_-2

8.2.5 Increasing counterUAS capabilities and system resilience

Counterdrone

New technologies can offer valuable opportunities but may also pose emerging threats that need
to be addressed. Tigeowing use of droneis no exception to this rule, as they can be misused to
target public spaces, individuals and critical infrastru¢turé/hile the EU has regulated the
legitimate use of drones, there are no specific EU rules and guidelines on cauibeir
unauthorised, as well as the use for criminal or terrorist purposes. The rapid pace of innovation
and easy access to these devices as well as the components to make them, means that the threat is
likely to grow— as also shown by the substantiséwf civil drones in armed conflicts around the

world.

Preventing the unauthorised use of drones in our societies is also necessary to allow the
legitimate use of drones to reach its full potential. Protecting our societies against malicious and
non-coopeative drones also requires access to affordable and reliable cmedsure

technologies that enable flexible solutions adapted to the threat level and the operating situation.

It is not possible fiittalldveappr et aomed(EWASB)icsoeudn t € a n
measures, as some technological solutions may not fit in an urban or crowded environment while

they may be adequate to protect e.g. critical infrastructures. Moreovelimpastant to have

appropriate legal frameworks in place to implemenbcedures, provide clear authority to

intervene and facilitate collaboration between stakeholdbish are not always used to work

together (esp. law enforcement, aviation, operators and, manufacturers).

Commercial drones can be used for legal and illagavities, by citizensnd businessdat also
by criminals, terrorists or hostile state actors. The majoritgroheusers however are likely to

0 https://www.awdrones.eu/

™t The threat of UAS using explosives was investigatgdhe JRC (Larcher M, Karlos V, Valsamos G,
Solomos G: Scenario study: drones carrying explosives, JRC107683, 2018).
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be compliant with the rules and regulations, and notably licensed professional remote pilots are
typically aware of the applicable legislation and technical limitations. Neverthelesess,
careless, and criminal drone usen® responsib for the numerous, if not daily, incidents
involving drones across the EU.

Both the 2020 ElSecurity Union Stratedyand CounterTerrorism Agend# clearly state that

the threat of nofrooperative drones is a serious concern in Europe that needs tadéssadth

relation to theCounterTerrorism Agenda in particular, the Commissiamtends to release

2023 handbookson“ Pr ot ect i on against UYHMamdbaok endouAtéerr ¢ r a f t
UAS for Critical Infrastructure and Public Spatemnd“ P r o t againstUmmanned Aircraft
SystemssHandbook on Principles for Physical Hardeni

The Directive on the resilience of critical entities (CER Direcfi)ll introduce obligations on
Member States and critical entities to conduct risk assessments and for critical entities to take
technical, security and organisational measures to ensure their resilience against identified risks.
These assessments may it the riskposed bynon-cooperative drones.

Many Member States are stillddressing the challenge afiaking available the necessary
budgets, adapting or creating the necessary regulatory framework and identifying the right
(technical) solutions to be kbto cope with the different threat situations of toooeperating
drones.

To support Member States the JRC and its drone project will review processes and interactions
between stakeholders and the use technologies and how these technologies can bd tdmbine
solutions, which can be used to ensure the security of citizens and critical infrastructure.

One part of the drone project is the creation of a living lab withWAS solution implemented
thatwill be open to stakeholders to investigate counteSWalution aspects and how these can
be applied in real. The living lab implementation will be desigsethat it can be used as a
guide to comply with the legally required Geel site protection (Class 1 Nuclear installation).

More specifically in the areaf aviation, drone incidents may endanger aircraft and their
occupants. Most occurrences have been reported during approach/landing aoffldiaké,

which are the most critical phases of a flight. To better understand the vulnerability of manned
aircraft to drone strikes, EASA is managing a project supported by Horizon 2020 that is expected
to run until June 2023. Besides these physical risks, drones can also cause economic and
operational damages. The most severe drelaed disruptions took place labndon Gatwick
Airport between 19 and 21 December 2018. Foll o
runway was closed which led to the cancellation of approximately 1,000 flights and impacting
140,000 passengers. This incident is estimated todwstehe industry up to EUR 64 million. A

2020 studyP suggests that if Frankfurt airport had to be closed for a continucbhsut8period

due to drone sightings, it would cost EUR 3 million to the airport and another EUR 34 million to
the airlines. Incidets of a smaller scale can also cause significant cost, particularly if they lead to

2. COM(2020) 605 final of 24 July 2020
7 COM (202) 795 final of 9 December 2020

74 COM(2020) 829 final of 16 December 2020 he European Rhament and the Council reached
political agreement on the proposed Directive on 28 June 2022 (Security Union (europa.eu))

S Wendt, P., VoltedDorta, A., & SuatSanchez, P. (2020Estimating the costs for the airport operator
and airlines of a droneelaed shutdown: ampplicationto Frankfurt international airport. Journal of
Transportation Security-24.
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the closure of the runway. For the ten largest European airports, the delay costrmiratd0
runway closure is estimated to range from EUR 325,000 to EUR 51%,000

For the time being, EU legislation contains no explicit provision specifically addressing the

threats posed by drones at and around airports. Article 38 of the EASA Basic Refulation
contains a general o b1l i gmaniiopactivitiesand developredts o me o p
which may cause unacceptable safety riandks to av
t otake the necessary measures to mitigate those risks in as far as this lies within theii’ control
Regulation (EC) No 300/2008dealing withaviation security contains no specific provision on

drones.

The Commissionhas beensupporting Member States in addressing the threats from non
cooperative drones since 2016-UASTarkcowrsawide of t he
range ofa ct i vi ti es aimed at enhancing Member State
following six pillars:

Community- European Practical Research & Funding Legislative
building & Program for guidance & innovation suppport measures
information C-UAS support

sharing systems testing

1. Community building and information sharing

On a regular basis (every 6 months), workshops are organised by the Commission with
representatives fro Member States, EU Institutions, EU Agencies, -fdblded projects,
International Organizations and partner third countries. This has led to a continuous engagement
of all stakeholders, facilitating also significantly their operational and practical ctiopera

To this end, the Commission has also set up a dedi€dadterUAS Interest Grougshared

drive with limited access to registered stakeholders) which currently has almost 300 members.
This platform is regularly updated and hosts all kind of egmemce and nosensitive
information on the topic. Twice a year a newsletter is produced and shared with the members of
the interest group.

There is an ongoing cooperation with NATO through ctwssfings and mutual staff
participation in dedicatecbunterUAS workshops and exercises.

2. European Programme for countéAS systems testing

This programme has been launched to develop a common methodology for evaluating systems
that can be used by law enforcement and security authorities to detect, tchdtteatify
potentially malicious drones. The programme is supported by theageou® project, which

started in April 2021 and is funded by the EU Internal Security Heolice. There are regular
stocktaking meetings where outcomes are shared with Mesthts as well as selected partner
countries and international organisations.

76 European Union Aviation Safefygency, Drone Incident Management at Aerodromes, 8 March 2021

7 Regulation (EU) 2018/1139 of the European Parlianaedtof the Council of 4 July 2018 on common
rules in the field of civil aviation and establishing a European Union Aviation Safety Agency

78 Regulation (EC) No 300/2008 of the European Parliament and of the Council of 11 March 2008 on
common rules in thadld of civil aviation security; and secondary legislation

7 https://courageouisf.eu/
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3. Practical guidance and support

The Commission is also compiling EU best practices with a view to develop practical guidance

material, in particular;Protection against Unmannédgrcraft Systems- Handbook on Counter

UAS for Critical Infrastructure and Public Spa.
SystemssHandbook on Principles for Physical Hardeni

4. Research and innovation

Based omprojects fom the EU security research programme, sucAL&A % and ALADDIN®!

(funded under Horizon 2020), as well I&~funded projects such &kyfall, Courageousand
DroneWisé? the Commission is identifying and sharing regularly relevant deliverables amongst
EU stakeholders. Moreover, through its JRC laboratares Living Labs the Commission is

offering the possibility for testing and suppogd pilot projects. Stakeholdersag use these
facilities to demonstrate policy impact and needs, as well as to develop processes, procedures and
solution$®.

5. Financial support

Throughthe security research programnas well as the Internal Security Fufiblice)for the

period 20142020,the EU cefunded the development of Countinonetools, knowledge and
technologies. This effort will continue in the current Horizon Europe programme, the Internal
Security Fund (ISF) and the Border Management and Visa Instrument (BMVI) component of the
Integrated Border Management Fund (IBMF). These programmes are complimentary as Horizon
Europe strengthens research and innovation, while the ISF and BMVI focuses on a wide range of
practical applications for law enforcement and border management, suieh asquisition of
equipment, promoting and developing training schemes and ensuring administrative and
operational coordination and cooperation.

This financial support is made available through national programmes (shared management) or
through Union actins supporting transnational initiatives (direct management). With regard to
research and innovation related measures, funding is also available under the Horizon Europe
programme.

6. Leqislative measures

In the EU, there are currently no specifmunterdrone oles which set a common harmonised
framework for Member States authorities, operators and manufacturers. As the need for an
effective prevention of the unauthorised use of drones and drone technologies is constantly
growing, the Commissiois working towards EU countedrone guidelines and examine the need

for legislative measures

In aviation, following the Gatwick incident, an EASAd Task Force developed a manual
entitled “Drone Incident ManagemehthismanuaAer odr o1
contains nofbinding guidance and recommendations helping airports and authorities to prepare,

respond and recover from drone incidents. While these guidelines were favourably received by

the sector, theinonbinding nature makes them indigient to mitigate a threat that is likely to

grow as drones become more ubiquitous and capable.

80  Advanced Low Flying Aircrafts Detection And Trackihgps://codis.europa.eu/project/id/700002

81 Advanced holListic Adverse Drone Detection, Identification Neutralization
https://cordis.europa.eu/project/id/740859

82 https://www.projectskyfall.orghttps://courageouisf.eu and https://dronewigeoject.eu

83 https://jointresearckcentre.ec.europa.eu/pitbving-labsijrc_en
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Furthermore, d address tgap on legislationrelated tothe threats posed by drones at and
around airportsthe aviation security legislationeeds to be mendedto ensure that aviation
authorities and airports manage the risks posed by drdvesuld not need tprescribe specific
measures bigeta general obligation to manage risks, with the exact measures being determined
at the national or local levélased on a risessessment. This approasbuld best account for

the specificities of each airport and the various -leslels that may exist across the EU.
Moreover, certain mitigating measures, particularly those that involve the use of detection
techndogies, have a significant cost which makes them more suitable for large or-tgiher
airport. As an illustration, it is estimated that it could cost around EUR 500 million to equip
Germany’ s 16 bdrenédetactionsystemp.or t wi t h

The Commisgin will continue providing operational, technical and financial support to Member

States, as outlined above. In addition, the Commission will specifically outline, through a
Communication to be presented in t lceuntefingr st hal
drones. This includes taking stock of existing projects, best practices and available reliable
technologies for tracking, identifying and neutralising drones adapted to the concrete threat level

and operating environment, as well as presentilge Co mmi s si on’s strategic
which is characterised by the lack of a clear EU legal framework.

Resilience

Drones and related control units are highly advanced and complex platforms running various
different digital processes that contrautomated or remotelythe drone or its payload, store

and transmit data, broadcasting identification, and sd.ika.anysimilar systemadrone andts

control unitis vulnerable to hacking and misuse. In 2086¢urity research firms revealed that,
without a knowledge of drone operators, a major drone manufacturer located outside of the EU
could collect information throdg t he control application instal!]l
even silently update the applicatjadhus leaving it open for further vulnerabilities. While this
feature might not have been introduced with malicious intentions by the manufacturdir, it sti
demonstrates the difficulties of ensuring thatrone is fully controlled by its owner or operator

and that the collected data remain safely in their hands. Security vulnerabilities could also lead to
hijacking of a drone with aim to use it for crimimarposes.

The Commission should work towards defining criteria which can be used to identify, or label,
trusted drones. Theoluntarylabel could be issued by a relevant Authority after a manufacturer
has provided evidence that a specific drone fulfile triteria. Such criteria could be, for
example, provision of a secured communication link, secure identification, use etmper

code, transparent software upgrades or protection against GNSS spivafivegild build on and

be compatible with the going work to develop haorizontal cybersecurity legislatidhe label

would make it possible for any emnder to purchase such trusted drones in confidence.
Furthermore, it would benefit not only drone operators but also all entities responsible for the
monitoring the use of airspace. For example, a relevant authority could require such trusted drone
label from all drones operating in a restricted airspace, subsequently helping to separate legally
operated drones from illegal ones.

Voluntary labelling wouldhot only improve the security of drones, but it could serve as useful
marketing tool for the European drone industry which is generally targeting morerdgh
professional drone market.

In a longer term, the European Union should assess the need tceedigon that drones
acquired by the EU through public procurements meet the security requirements set in the trusted
drone label.
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9 ACTION PLAN

Thefollowing action plan is based on the vision and strategic objectives, as described in Chapter
7. It coverssome ofthe recommendationand suggestionsf actions to be taken by the European
Commission which wereollected during the consultation phase of the preparation of the Drone
Strategy 2.0

In additionto action by the Commissiolther stakeholders, as described in this document, are
also required to play their pargnging fromEuropearentities such a£ASA andthe European
Investment Bankio rationalauthorities including ministries and regulatory bodj@sgional and
local governmentsmilitary and law enforcemenbodies as well as private entities such ds
spaceservice providerand manned and unmanredationindustry alike.

List of Actions and means to be implemented by the European Commission to further bu
the European drone services market

Action | Means
- adopt amendments to tBeandardisedPutting forwardoroposal to amend the Standardise
EuropearRules of the Air and thAir European Rules of the Air (Regulation
Traffic Management/Air Navigation  |(EU)923/2012%, and common requirements for
ServicesRegulation to safely integrate |providers of ATM/ANS (Regulation (EQP17/373%,
drone and piloted eVTOL operations. [to allow safe, orderly, and efficient drone operatior
t he °speci fiatégory and pildted ¢
eVTOL operations.
- promote coordinated research on  [The research undertaken at EU level in the followi
integratedCommunication, Navigation [fields should be coordinated: CNS (ICNS)
and Surveillancéechnologies. technologies, idading all current CNS technologies
used for ATM, but also those needed to suppert U
space, |IAM, drone integration and Higher Airspacg
Operations, including technologies from other
domains, such as the telecommunications and the
space industries.
- adop new European standard scena(There are currently 2 European standard scenario
for low to medium risk aerial operationjannexed to Regulation (EU) 2019/947, further
standard scenario should be developed in order tg
allow commercial drone operatosdeclare their
operations instead of seeking a prior authorisation
-adopt rules dategoryNew common rules foandt
of drone operationand the operational VTOLSs should be rolled out covering the certificati
requirements applicable to manned |of aircraft, of operators and remote pilots.
\VTOL-capable aircraft

- adopt rules for the design and A new regulatory framework applicable to the desi
operations of vertiports under the scopand operations of vertiports under the scope of EA
EASA Basic Regulation. Basic Regulation will facilitate the development of

intermodal transport.
- develop balanced economic and Regulation (EC) 1008/2008 should ensure fair ma
financial requirements for drone operajaccess for new drone operators with more suited

84 Commission Implementing Regulation (EU) No 923/2012 of 26 September 2012 laying down the
common rules of the air and operai@b provisions regarding services and procedures in air navigation
(OJ L28113.10.2012, p. 1)

8  Commission Implementing Regulation (EU) 2017/373 of 1 March 2017 laying down common
requirements for providers of air traffic management/air navigatienvices and other air traffic
management network functions and their oversight (OJ L 62, 8.3.2017%12p) 1
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in the context of its legislative proposal
revise Regulation (EC) 1008/2008.

economic and financial conditioasd consideusing
otherinstrumens to adequately protects the strateqgi
autonomy of the EU when necessary.

As a pilot project proposed by the European
Parliamentthe Commission wilfund the creation of
sustainable IAMHub by EASA as an online platforr
that supports authorities, cities, industry and
stakeholders with the implementation of UAM;
New skills and competences such as those of drot
specialists should be developed to ensure that ren
pilots have the requisite level of knowledge and sk
in line with continuous advancing technological
developmat.

- fund the creation of an online platfori
supporta sustainable IAM
implementation by authorities, cities,
industry and stakeholders

- adopt training and competences
requirements for remetpilots and pilots
of VTOL aircraft

List of Actions and means to be implemented by the European Commission in order

to strengthen European civi| security and defence industry capabilities and

S

ynergies

Action

Means

- continue to provide funding for R&I on
drones and theintegration into the
airspace under the Horizon Europe
programme and the European Defence
Fund

The drone sector is still at is early stages requiri
further financial support for R&I in order to reach
economically sustainable maturity.

- set up acoordinated series of calls of
existing EU instruments and EIB loans t(
support a mnew flag
technologies

In implementation of relevant proposals in the
Synergies Action Plan and the Analysis of defen
investments gaps meant to sugitical
technologies and industrial capacities by develo
strategic projects, set up a coordinated series of
calls of existing EU instruments and EIB loans tq
support a mnew flagshif
technol ogies’ that nergies
along the pathway from R&D to deployment
through public procurement.

- consider possible amendments to the
existing financing/funding framewoto
ensure a consistent approach in support
duatuse research and innovation to impi
synergies between civil and defence
instruments

In order to facilitate exchanges between civilian
defence communities, especially in the area of
critical technologies; prepare an approach for
encouragingluatuse RTD&I at EU level to be full
implemented in the medium to long term across
programmes and instruments. This work will alsc
feed into the miderm evaluation of relevant sect
programmes.

- develop a Strategic Drone Technology
Roadmapn order to identify priority area
to boost research and innovation, reducg
existing strategic dependencies and avo
the emergence of new ones

A Strategic Drone Technology Roadmap should
further set out priorities for R&lidentifying critical
strategic drone technologies such as Al, detect 4
Avoid (DAA) robotics, semiconductors, hybrid an
electric propulsion systems, safe, secure and re
Command and Control link and energy storage,
batteries and cloud technologishould be defined
EU level, in collaboration with the Observatory o
Critical Technologies.

- coordinate a common approach with tf
aim of providing sufficient radio
frequencies spectrum for drone operatio

Coordinating a European approacletsure that
radio frequencies and protected spectrum are
available for drone operations, in cooperation wi
EUROCONTROL at ICAO and ITU level.

- set up an EU networkneivil-defence

Developing a network of joint civiflefence
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drone testingentrego facilitate exchange!
between civilian and dence sectors

collaborative fieldtesting of drone demonstrators
and in this context seeking deeper cooperation
between civil and military with the aim to optimis
the use of restricted airspaces for civil anititary
trials. This would create aflyinga f ¢ s p a
& share” and allow gai
prove safecthgforeced ¢ fay”°

- encourage all relevant actors to further
harmonise certification requirements for
civil and military applications towards thg
set by EASA while considering military
specificities and standards

EASA, EDA, EUROCAE and national military
authorities should further harmonise certification
requirements for civil and military applications
towards those set by EASA while considering
military specificities and existing military
certification standards. To the extent possible, th
should be done within existing structures such a
EUSCG.

- adopt new standard scenarios for civil
operationghat could facilitate
corresponding military use cases

Further European standard scenarios for the spe
category for operations could have both military
civil applications such as surveillance drones.

- adopt a countedAS package

The packageouldinclude, but not limited to,
actions to continue the ongoing dedicated suppd
MS; aCommission Communication announcing
work towards EU counteffrone guidelines
increasd efforts in the protection of critical
infrastructure and puldispaces by publishing a
handbook on the matter; technical guidance on t
physical protection principles of infrastructure
against dronesgnenlargel technical expert group
on voluntary standards to cover courdenne
solutions

- adopt an amendmerd the aviation
security rules aiming to ensure that avial
authorities and airports increase their
resilience when faced with the risks pos¢
by drones

This legislative amendment should not prescribe
specific measures but rather contain a general
obligation to manage the risks in order to take in
account of the different risk levels that exists at
different airports.

criteriti a
Drone” 1 a

-define

f
Trusted b

The label would be granted for cybersecurity
approveddrones n t h e open’ 4
categories. It should build on and be compatible
the ongoing work to develop horizontal

13

cybersecurity legislation.
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A Synopsis consultation report

A.1 Introduction

The stakeholder consultation matrix below provide®werview of how 12 defined stakeholder
groups have been consulted, i.e., through interviews (scoping, targeted), survey, stakeholder
meetings and Open Public Consultation (OPC) by the external contractor. Stakeholders for
interviews and survey were selettén close consultation with the Commission. The OPC
enabled the participation of citizens.

Stakeholder group Scoping | Targeted | Targeted | Stakeholder | OPC
interviews | interviews | Survey | meetings

Natlon.all and regional 1 5 Vv Vv Vv
authorities
European mstlt_utlonand 5 Vv Vv
relevant agencies
Military and Law 5 Vv Vv Vv
enforcement
Commercial and non
commercial aircraft 1 \% V \
operators
Droqe operators, service 4 Vv Vv Vv
providers and users
Airport operators and
ANSPs 2 v v v
U-space providers 3 \% Vv \%
Manufacturing industry 1 3 \% Vv \%
Inter-governmental

. 1 Vv
organisations and networks
NGOs 1 Vv
Research and academia 1 2 \
Citizens V]
Total number of 5 25 198 3* 258
respondents
SourceEcorys

Five stakeholders were selectal scoping interviewsone nationakuthority; two from EU
institutions; one drone manufacturer and one stakeholder representing research and .academia
The resultprovided insights on main issues, which together with desk research established the
basis for drafting the questionnaire survayd the OPC

Pageb6/ 86



The members of the Informal Drone Experts Growgye, invitedto submit their views on the
following topicson the occasion of three hearirars

1 Urban Air Mobility (cargo/passengers) anespace
1 Enhancing UAS services including the SME dirsien
1 Developing Military/Civil synergies and technology building blocks

A.2 Feedback to the Roadmap

Feedback on the DS2.0 roadmap public consultation includes 45 written contributions provided
by 14 companies/business organisations; 10 Business associ8tigitizens (of which 7 from
EU); 6 NGOs; 4 Public authorities and 3 research institutions.

A.2.1 Context & Problem the initiative aims to tackle

1 All contributors agree that - if regulated properly drones have the potential to generate
societal, economic, and environmental benefits. Theydnthtat this will depend on the
development of a new strategy that reflect changes and promote safe and responsible drone
operatims and addresses related societal concerns such as safety, security, privacy and
environmental protection.

1 All of them acknowledgithat the growth of UAV activity must be addressed urgently in
order to preserve the safety of manned aircraft and to fasepromotion of the drone
industry.

1 They welcomd the roadmap and shae¢ he EC’s view that the devel
and competitive drone industry can accelerat
economy, observing that Europe requires atesgy aligned with the latest developments and
the needs and concerns of their citizens.

A.2.2 Objectives
Contributions welconbthe objectives identified by the EC. Notably,
Safety, security, and privacy of people in the air and on the ground

1 The EC considetsn on the importance of the safety objectivas acknowledged by the
majority of stakeholders and the ambitions to develop a safe and efficient drone ecosystem
under the forthcoming Drone Strategy 2.0., to ensure the right balance between safety,
securiy, and other societal concernggspraised.
1 EHA nota that safetywas a priority especially for helicopter operations dealing with
emergencies, as they must be able to identify potential incoming and colliding drones and
engage in safe avoidance manoesviko this end, italledfor a number of amendments to
the existing regulations.
1 Wing expressly welcontethe adoption of the riskased SORA process for evaluating
complex operations, helping to ensure that different operations meet a common target level
of safety. It notd that supporting diverse operations will depend on performbased
approaches to regulation, recognizing new and innovative ways to achieve a high level of
safety.
T Compl ementing t he wel comed EC’ s ecld@PAi der at i c
suggestedhat the EC should address the liability aspect of drone integration. It coegplain
that currently a serious lack of liability pergdtwhen a UAV causg damage and
maintairedt hat strict 11 abi |l edtoyapplyincaselaof eoltisiors. Theo per a t «
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Association also suggestthat education aspewtasfor UAV operators further addressed,
implementing consistent training programs with the aim of maximising the safety of people
in the air and increase awareness of ridevant legal framework. Regarding privacy, it
argual that the strategy should put forward specific measures to enforce the respect of
European citizens’ privacy outlined in the
CANSO voiceal concern for the lack of expliciteference to the need for a comprehensive
policy package that includes the scalable integration of UAS/UAM with manned aviation
operations as an important success factor.

The Czech Association of modellers contedithat a less strict regime for aircraft deds
should be part of the Drone 2.0 Strategy plan, due to inter alia, their reduced impact on safety
and security and on privacy.

Omega stressithat the most crucial aspect that requiisedeep and radical change is the U
space, which should be based the rethinking of privileges already established in the air
space.

The Swiss Federal Office of Civil Aviationoted hat whereas the roadmap peidto a

broad selection of potential societal concepsitive societal and political externalitissch
asdrone applicationsontributingto the digital transformation of businesst®muld alsqut
forwardto ensure a fair presentationtb€ issue

One citizen and UECNA complad hat noise controlvasnot mentioned in the Roadmap

and feaed that the develpment of drones, especially in the mobility and transport sector,
may have a negative impact on citizens health.

Guarantee their widest possible social acceptance

)l

)l

All contributions mentioning social acceptance endibthés EC objective, as the low social
acceptance of drones is seen as a major challenge.

GAMA stressd the need for supporting the societal but also the local administration
acceptance of UAS operations in urban and-umtran areas and for Regional/UrbAir
Mobility.

All called for effectively engaging and consulting incubators local communities from the
outset, to increase public acceptability,
and inform on drone regulatory developments. They ibisn the need for a better
communication (e.g. investing in proactive campaigns) to and engagement with citizens,
explaining the drones benefits for the society, while addressing the related concern that affect
social acceptance (from privacy to affordabito environmental and noise concerns).

ACI EUROPE complaiad that a number of projects with significant potential to foster
development of UAS services struggilem get off the ground due to lack of support from
local, regional and/or national auth@#, partly due to the slow evolution of regulations
and/or tried and tested (as well as certified) technology and its use cases. It heddercall

an official European endorsement for companies or consortia working on demonstrators / test
flights aimingto demonstrate the feasibility of UAS, operational procedures and use cases to
secure the necessary support from competent local/national authorities.

The Drone Office company and UAV DACH e.V. suggekthat the Strategy expressly
stresed the positive mpact on endisers' industries and citizens, thus tackling the social
acceptance hurdle.

Address obstacles to the development of new drone applications and transport services and to
the competitiveness of this industry

1

f

Concernswere raised for the lack of support of regional and/or national authorities to
projects with significant potential to foster development of UAS services.

EREA found the link missing with multimodality and link with city infrastructure observing
that the infragucture in the city (including vertiports) will need to change to support drone
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operations. To reach EC’s goal of developing
value chain, multimodalityvas deemed key, linking drones to other transport raoaed
their infrastructure.

1 SKYPORTS particularly emphasisahe necessityo further develop the framework to
enable permanent, commercial drone delivery operations at scale as well as addressing all
aspects of advanced air mobility.

1 DRONEA welcome the adoption of the Sustainable and Smart Mobility Strategy and its
Action Plan, which introduced the Concept of Green and Digital transformation in a
European perspective, considering them as valuable complements that will enable drones
contribute to a ew Level of sustainable services and transport.

1 HHLA Sky listeda number of precise obstacles to be addressed, as remaining regulatory and
organizational challenges to realize our dr o1
need to contribute to thmplementation of the European Green Deal.

Synergies between civil, defence and space industries

1 Contributionswelcomedthat the roadmap addredseivil/defence and space synergies, C
UAS & military use of drone as part of the Strategy. Also the fact that cediiee systems
are explicitly named in the documemaspositively perceived.

1 Mixing military and commercial use of dronessidentifiedas a main risk in this regard, as
it could be counterproductive for social acceptance. To avoid thedsitressed the need to
carefully distinguish the civil and military use of drones in the strategy, but also to foster
close cooperation between maliyy and civilians and include the space sector for the targeted
consultation (WING).

Ensure legal and technical certainty based on a harmonised EU approach / Support technical
harmonisation

1 Harmonisationwas welcomed as it ensulethat a drone operatordm one Member State
could operate in another as easily as in the country in which it is based. DMAHE dhgtie
harmonisation is not yet achieved.

1 EBF stressgithe need of preventing differemtodus operandn different EU countries and
was concerned that 4dpace, if left to the MSyould end up creating competition between
operators because of the different national legislations. It hencsd dail more central
guidance.

1 Boeing believd that an international perspectivaskey, so as to esure the greatest levels
of harmonisation possibleensuring that any framework facilitates the free flow of products
and services.

T GAMA pointed out that the Strategy should support the development of the required
infrastructure, including vertiports ard-spaceenabling ATM capabilities, in a consistent
way across the EU.

i Stichting Space53 ankINVVL stresed that national differences in (interpretation of) rules
and legislation withhold crodsorder business. The latteromplaned that differences
betwea countrieswould not be solved with the new rules and pethbut that differences
between the countries still exést especially in the zoning and prices of the various
applications, level of cooperation between military and civilians. It thereforedctat
clarification.

Increase cooperation between stakeholders

1 RATP Group welcom# the objective of increased cooperation, emphasising that new
governance models are needed to set to launch the UAM industry and address its complex
and interdisciplinary needs. Collaboration between manufacturers and industrial partners,
urban public trasport operators, infrastructure providers and regulatory authorities and urban
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policies makers is a must. These open glisciplinary collaborations are key in ensuring
the ecosystem launch based on the safest and most secure operational levels.

Supportresearch and infrastructure initiatives

1 Research institutions particularly welconte the objective of supporting research,
highlighting the need to provide access to test sites in multiple locations, hence providing the
possibility for gathering field expence in the controlled environment and enhance safety
level and public acceptance.

1 The use of simulations and flight test centres as well as pilot scenasaemed essential
to ensure a sustainable and safe air mobilitwal$ highlighted the neetb foster the use of
existing test centres and the creation of new test sites, support pilot projects to accelerate the
phase of market introduction of technologies, provide a mechanism for technology transfer
from Research Establishment to Research Imguist particular to SMEs, as well as to adjust
research infrastructure to UAS tesed according to new regulations.

1 RATP Group purpodd that in order to transition between testing vehicles prototypes and
flight demonstration into operating a networkvehicles at scale by 2030, real life areas or
incubatorsvereneeded.

9 Stichting Space53 obser/¢hat the Strategy 2.0 should create the conditions for research,
development and application of drone technology without unnecessary limitations.

Proposing rew legislation

1 Some contributors idendtl areas for legislative actions: EuroUSC ltalia Itd sugegksiat
the Strategy should complete some aspects not yet fully covered to implement the existing
regulations and other Union's policies. To this end,dppsed a number of amendments to
the existing framework.

1 Skyports, DJI, and DMAE recommesdithat the Strategy should focus, inter alia, on further
developing the conditions and framework for the operation of UAS in the Specific and
Certified categories xploring how manned and unmanned aviationld coexist in the same
airspace in the short term, particularly at low levels, and ensuring the regulatory framework
remairedrisk-based and simple in approach.

1 DMAE and AME also listdsome regulatory gaps/major issues to be addressed.

T According to ITG, the forecasts for c¢civil dr o
to provide a reliable and accurate view at short, medium and long term and the elaboration of
AMCs andguidance material must be speeded up in order to depkpatke as well as to
develop vehicles compliant with the higtandard performance levels required for safe
operations.

1 GAMA mentioredthe need to focus new rules on increase automation and Al.

1 EREA contenéd that rules for emergency/landing spots requiremerdse necessary, as
well as minimization of risk for people & infrastructures on the ground in case of accidents
by adopting a clear complete framework of norms (prescriptions) and derived yrescdd
also caléd for assessments on the environmental impact and sustainability of drone
operations to ensure that drone industascircular.

1 UAV DACH e.V,, ITG, Lukasiewicz, and one EU citizen ealfor a simplification of UAS
certification and ofthe procedures to request permission to carry out validations, as the
current requirementamade it difficult to conduct proper tests in controlled urban
environments.
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A.2.3 Better regulation: Consultation of citizens and stakeholders & Evidence base
and data cdlection

1 The engagement of stakeholders for the Roadmeapidely welcomed. All contributors
appreciatd the opportunity to provide their feedback on the proposed Roadmap aretiwish
to assist with future stages of its development, often demanding to loeleidcin the
consultation process announced in the document.

1 CER notd that it was of utmost importance to involve the drone users in the regulatory
process in order to ensure the return of experience of the particular domain being
appropriately and compnensively taken into account and fully understand the market, its
needs and problems.

T EUROCONTROL expresseconcern that the study as described in the Roadmzegtoo
narrowly focused and calll for actions to ensure that a drone operator from one Member
Statecouldoperate in another as easily as in the country in which it is based.

A.3 Open Public Consultation (OPC)

The aim of theOpen Public Consultationvas to collect views of stakeholders on drone
operations and drone serviawdto identify possible policy options for the Drone Strategy 2.0.

The public consultation was launched on 8 October and stayed opened until 31 December 2021.

Overall, 258 contributions were submitted, 126 by individuals and 132 by organisations. Most of
the answers were submitted by respondents from Estonia (43: 17%), Germany (41: 16%), Italy
(33: 13%) and Belgium (26:10%).

Respondents were asked to indicate in which <c¢a
l argest participat ianngy /gbrucsuipn ewist hord€&%.i z4€o mm ” (
largest participating category, while “Busines:s
as third largest participating category with 5,86% of the replies. The category of
“Academic/ r eosne’a rfcohl 1lonwsetdi tcultois el y with 5, 08 %.

Respondents were asked to indicate in which sector(s) they are engaged. Choosing multiple
sectors was permitted.

‘Individual s’ was the largest participating gro
was the secah 1 ar ge st group with 17%, closely follow
foll owing categories: “Aircraft dGowerinrpemtal ma nu f a
Organisations’ , Research organisation/univers
Sakeholder/industry association’, and “Aviation
a pilot, cr ew me mdoleated similar sharesordnging betweentt and b % of
respondents.

Sectors Replies

Individuals 109

Drone Operator 99

Drone Pilot 78

Aircraft design, manufacturing, or maintenance 37

Non Gov OrganisatioiResearch organisation/university /consultancy 34

Recreational aviation 33

Stakeholder/industry association 32
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Aviation professiona(pilot, crew member, controller, etc.) 31

Aerial work 23
Commercial Air Transport 18
Training organisation for aviation professionals 16
Local or Regional authorits 15
U-space service providers 11

Air navigation service provider

Qualified entity, or other organisation officially recognized byN#eA
Aerodrome operatsr

Business Aviation

Common Information Service provider

National regulatar

N 01 N N 00 © ©

Telecom operator

The questionnaire had 60 questions of which 53 were compulsory and 7 were optional.
Generally, thestructure was a series of closed questions followed by optional-evui=d
questions to specify the answers provided in the closed questions.

The questionnaire was divided into three subtopics:

(1) Conditions to allow new forms of smart and sustainabtebility and aerial services,
including their social acceptance.

(2) Assessment of the current drone regulatory framework. This subtopic was divided between
the assessment for the ‘open’ category, for
andeé¢spPic’. categories

(3) Additional issues to be addressed in the Strategy.

Each subtopic was presented to the respondents with a preceding section explaining the present
situation and introducing the rationale behind the questions. At the end of each subtopic, the
respondents were given the opportunity to provide further feedhemkgh a fredorm text box

if the so wished.

The comments collected in this consultation have been summarised and structured in order of
appearance in the questionnaire. Opinions outlined in the present report do not necessarily reflect
the view of theCommission.

A.3.1 Presentation of responses

A.3.1.1 Conditions to allow new forms of smart and sustainable mobility and aerial
services, including their social acceptance

Therewasa consensus that safety (98%) and privacy (89%) should be priority.

However, a majority59%) of respondents beliadéhat the general publidid not have sufficient
access to safety and security information related to the use of drones.
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In addition, theravaswidespread support (79%) that the general public should be more informed
on the enironmental aspects related to the use of drones (noise pollution, visual disturbances,
etc.).

A majority of the responder$5%) disagred that drone operations should initially involve only
non-commercial operations (e.g. air ambulances, disaster fekdighting, crowd control, etc.).

A majority of the respondents (54%) disagreed that compamses sufficiently informed of
efficiency gains provided by drone services.

A majority of the respondents (71%) agiethat urban air mobilitycould provide god
alternatives to ground transportation for goods, persons and should always be integrated in the
overall mobility offer proposed to the public.

A large majority of the respondents (83%) steedbat pilot projects should be run in parallel in
different dgties across the EU to enhance public trust.

Therewaswidespread support (67%) that disturbance by noise perception, perceived vibrations
and visual disturbancegould negatively impact social acceptance.

Therewasa general opinion (88%) that drone companies should closely work with regulators,
local governments and communities to ensure community engagement.

A large majority of the participants (78%) agidabat regulatory measures should ensure that
noise relatedssues are addressed (corridors for drone, hours limits, size of drones, etc.).

A large majority of the participants (84%) also steethat regulatory measures should ensure
that drones are compatible with EU privacy law.

A majority of the participant§58%) disagred on the statement that every citguld currently
easily accommodate vertical tak#f and landing operations.

A majority of the respondents (74%) supgorthe idea that urban design development should
start taking into account drone opéwas in order to facilitate their operations.

Therewaswidespread support (74%) that thevasa need to develop new types of intermodal
infrastructures, including vertiports, to support Urban Air Mobility operations.

Respondents highly agmk€87%) with the statement that cooperation mechanisms between
various level of authorities should be established for authorisation of operation of drones in urban
area.

A large majority of the participants (84%) consilbithat U-space airspace services (e.g.
network identification service, a geawareness service, an Unmanned Aircraft System (UAS)
flight authorisation service and a traffic information service) should allow the safe integration of
manned and unmanned aircraft operations.

A majority of the participant§72%) suppord the statement that -gpace airspace services
should be available in every urban area.

Therewas a general (89%) agreement that drone servigesld have an impact on skills, and
new training offers adapted to the smart mobility and dronéces should be made available.

90 respondents provided additional input in the emmtled question. Many respondents (10)
pointed to the need to create an adequate testing environment and flight approval mechanisms.
On U-space, some respondents exprdsbe viewsthat measuresvere needed to ensure safety

and solve externalities while other expexsthe concern that such measures would be overly
restrictive. A few respondents also raiske question of the costs of the integration of drones in
the airpace and the interaction with existing airspace users.
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A.3.1.2 Assessment of the current regulatory framework

A.3.1.2.1 The Drone Regulations (R945/R947) from the perspective of operations in
‘Open’ category

A majority of the participants (65%) consideithat the new drone Regulatiohad contributed
to clarify the conditions of operations for small drones of less than 25 kg.

A majority of the responders (60%) agildbat that the national registration systemseasy to
use.

46% of the participantslisagred or strongly disagree that the provision of drone safety
information by the competent authorities and guidamassufficient while 42% of participants
agree or strongly agrden this.

A majority of the respondents (61%) shduge view that trariion measures allowing the use of
non Gclass label dronesereuseful.

Most respondents (62%) agdethat drones meeting the requirements of the Open Category
would be available.

A small majority of the participants (51%) considdthat definition of done geographical zones
wasappropriate

A majority of the respondents (65%) shduthe view that the EU drone legislation provdde
adequate protection to citizens from risks and concerns related to safety and security.

A majority of the participants (60%)asideed that the EU drone legislation provide adequate
protection to citizens from risks and concerns related to privacy.

Most of the participants (55%) considdithe EU drone legislation provide adequate protection
to citizens from risks and concerrgdated to noise.

Most of the respondents (55%) agtabat Provisions regarding remote pilot competency for
recreational operationgereeasy to apply

70 respondents provided additional input in the egrted question. A majority of respondents
pointedto a lack of Guidance Material and harmonized implementation of the Regulations across
Member States. In addition, respondents indicated that geographical zones were not ready in
many Member States. Respondents maind the issues with standasdfion and CE marking.
Respondents indicadéhe lack of knowledge of the Regulation among drone users, resulting in
the need to reinforce pilot competency, through communication and improved training. In
addition, guidelines on safety should be accompanied Wigkipal protection mechanisms.

A.3.1.2.2 The Drone Regulations (R945/R947) from the perspective of operations in
‘“speci fic category

46% of the respondents agddbat the new drone regulationgrefit for conducing professional
activities while 34% disagreéewith this.

42% of the participants consig@eithat all types of drone servicesuldbe fitted under the drone
regulations while 36% disagreevith this.

A majority of the participants (60%) consideithat the procedure for receiving an authorisation
for a dione operationvasnot easy.

36% of the respondents disagiethat drone operators from one Member Stteld easily
operate in another Member State while 34% ayvéth this statement. 30%adno opinion.

40% of the responders disagie¢hat the availallity of drones/equipment meeting the
requirements of wasadequiiepvhile 33tbiagebwithdhis statament. 26%
had no opinion.
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44% of the responders considdithat the provisions regarding remote pilot competency for
professional opetionswereadequate. 33% disageehile 23%hadno opinion.

A majority of respondents agmreéhat the drones rules providl@edequate protection to citizens
from risks ad concerns related to safety

Therewas ageneral agreement that drone rules praviddequate protection to citizens from
risks and concerns related to security.

A majority of stakeholders also agcethat drones rules provideadequate protection to citizens
from risks and concerns related to privacy.

A majority of respondents disagceen the statement that the system of declarations under the
light UAS Operator Certificateouldbe usedeasily.

59 respondents provided additional input in the egeaed question. Respondents paitib the

lack of drone equipment meeting the requirements t he ‘“speci fic’ categor
and IV. Respondents expressed concerns regarding the implementation of the Regulation and
varying interpretations among Member States. In addition, respondentsdioittie issue faced

by operators to obtaiauthorization for flighttests outside the Member State of registration.

Finally, respondents noitifd issues in obtaining a light UAS operator certificate and sugdest

that the Drone Strategy 2.0 should envisage faster authorisation procedures wittrdStand
Scenarios.

A3.1.23 Ot her i ssues in relation to the ‘' Open
regulation

an

66 respondents provided additional input. Some respondents indicated that the Regulations

should to be reviewed once they will have been fully implaet: Other participants stressed

that UAS operations for research and testing ought to be better considered in the Regulations.
Respondent s recalled the need to focus on | oce
operations. Respondents alsoalts the need to accelerate the creation of industry standards,

facilitate the obtention of a Light UAS Operator Certificate. Respondents also pointed to security

risks stemming from airspace segregation and the necessity of creating convergence between
Unmanned Aircraft System Traffic Management (UTM);sphce and classic Air Traffic

Management (ATM).

A.3.1.2.4 Additional issues to be addressed by the forthcoming Drone Strategy 2.0

A majority of the responders (59%) supported the statement that the use of renawhablean
energy should be obligatory.

A majority of respondents (54%) stdihat the environmental impact of drone operations (noise,
emissions, visual nuisancesasnot adequately assessed nor addressed.

There was a strong support (85%) on that the drone industry should be subject to circular
economy principles (reuse of batteries and recycling of equipment).

A majority of the respondents (61%) agigbat drones may poddssues on ethical values in
certain caseg.g. use of Artificial Intelligence).

A large majority of the participants (82%) agtethat rules for emergency/landing spots
requirements should be established.

A majority of the respondents (73%) agiethat therewas a need to generate synergies and
technology transfer between Small and Medium Enterprises.

A large majority of the participants (90%) agtabat use of new Information Technologies
should be assessed in terms of cyber security.
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In addition to the closedjuestions, 57 respondents provided additional input. Thveasea

contrast between respondents who sumggboitie inclusion of sustainability requirements and
respondents who consi@efthat introducing such requirements would generate burden of costs

that would hinder the development of the sector. As a third way, respondents esddggest
“encourage” rather than making such sustainable
the importance of developing harmonised standards, notably for emergency laitels and for

vertiports. Respondents noted the importance of addressing cybersecurity threats, Al technology

and 5G interference. Respondents paiitd the need to identify UAS in a drone digital network

to enable remote identification and the excleaofnavigational data.

A4 Drone Leaders Group (DLG)

In the wake of the preparation of a A Drone St
aircrafteces vy s t ¢ m i and irEadditionpt@ the regular channels of communication, such as

the Drone lfiormal Experts Group, the Commission called on a group of representatives from 26
organisations and trade associations including Drone manufacturepgace Airspace Service
Providers, dr one operators, manned aABA,at 1 on,
SESAR JU, EUROCONTROL, EDA to give a hitgvel steer to the development of the Drone

Strategy 2.0 and provide recommendations for its drafting.

The DLG developed a Highevel Vision and an ambitious pathway, with concrete objectives
articulated oveB thematic areas in order make Europe a global leader in this area. It concluded
its activities on 26 April 2022 delivering a report containing a number of findings and
recommendationghich is available here:

B

Dr one Leaders Group supports preparation of Dr

A.5 Targetedsurveysand Interviews

The targetedsurvey condicted by the external contractaas open for two months, with the
launching date on 29 October 2021 and the survey closing on 31 December 2021. A longlist of
respondents was selected and invited to participate in the survey. In addition, the survey was
distributed by some associations (for example: ACI Europe and CANSO) to their members. This
resulted in a total of 198 registered responses of which 103 respondents completed the full
survey.

The survey provided a broad geographical coverage, with resperfaem all over Europe. The
following countries were well represented (> 5 respondents): Belgium, Switzerland, Italy,
Lithuania, andGermany.The survey also obtained several responses beyond Europe, from
organisations located in the United Kingdom, Uthig&tates and Turkey.

The responses provided a good coverage of the stakeholder groups. Responses came from
national authorities (41); manufacturing industry (40); drone operators (22); NGOs (18); airport
operators (17); military (15); research and acadefh8); air navigation service providers (12);
aircraft operators (11); idpace providers (9); staff associations (7); EU institutions (5); law
enforcement (4) and intggovernmental institutions and networks (2).

A total of 25 targeted interviews were dad outby the external contractoas presented ithe
Table below reflecting the distribution over the stakeholder groups. The results of the interviews
were used to complement the survey results, as input for the analysis.

Stakeholder group Interviews

National and regional authorities Italian Civil Aviation Authority
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Stakeholder group

Interviews

BMVI (Germany

Ministry of Infrastructure and Water
Managemen(The Netherland)

Portugues€ivil Aviation Authority

NorwegianCivil Aviation Authority

PSE S.A. (Polisiovernment)

Military and Law enforcement

Defence Forces Ireland

Drones4sec

Commercial and nenommercial aircraft
operators

European Air Sports

Drone operators, service providers and users

European Aerospace Cluster Partnership

Platform Unmanne&argo Aircraft
(PUCA)

Drone Alliance Europe

Wing

Alliance for New Mobility Europe

Airport operators and Air Navigation Service
Providers (ANSPs)

CANSO

ACI Europe

U-space providers

GUTMA

Unifly

Droniq

Manufacturing industry

DMAE

Lilium

Thales

Non-Governmental Organisations (NGOs)

Accirculate SPRL

Research and academia

Joint Research Centre (JRC)

Drones Observatory at Politecnico di
Milano

A.6 Targeted consultations- presentation of responses

A.6.1 European drone ecosystem, value chains afmisiness models

The drone industry and related services are developing rapidly across the entire drone ecosystem.
These developments in the drone ecosystem might open new prospects for using drones and
thereby result in different value chains and businesdels. These developments are taking place
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in a policy environment that is focused on drones contributing to the digitalisation of the EU
economy and providing a safe and sustainable mode of transport, for both persons and goods.

A.6.1.1 Trends anddevelopments

(3

A3lpresents the r1results of the question what
evolution of t he &Thesetrendsandklevalopnients akewsartedpon & High

to low impact. Participants expedslightly to highly positive impact from all developments that

the sector is facing. Respondeptgectedhe highest impact from technological developments

(83% of the respondents, 123 out of 148) and the development of a regulatory framework (73%,
108 ou of 148) of the drone market in Europe.

A.6.1.2 Opportunities in the European drone ecosystem

The drone industry stakeholdengre asked to shed their light on the growth opportunities of
different use cases (s8€e3.1).8” The growth opportunities per use case sorted from high to no
growth. The results revead on the one hand that respondents expect the highest growth in the
following three use cases: inspection (83%, 119 out of 143), public mission (80%, 115 out of
143) and surveillance (79%, 113 out of 14Qn the other hand, the majority of respondents
(62%, 88 out of 142) expead either limited (51%, 72 out of 142) or no growth (11%, 16 out of
142) in the field of person mobility.

Participantswere alsogi ven t he option t o ndprdvide theingrowhe cat e g
expectation. Several respondents (n = 5) indicated that high growth is also expected in the
entertainment industry (e.g. filming, photography, etc) and environmental monitoring (n = 3).

A.6.1.3 Barriers in the European drone ecosystem

The stakeholder consultation process indicated several barriers that the European drone
ecosystem is facing nowadays. The targeted survey has identifiedrtiparative strengths of

the EU drone industry and scored the factors listed below on EU competfityad{antagé

Highest in this respeestasthe presence of an enabling regulatory framework (47%) and lowest
was theeffective civikmilitary collaboration (18%). A large number of respondents perdeive
these factors as neither an advantage nor disady@mtnging from respectively 22% (24 out of
108)° to 45% (50 out of 108). When asked whetheexisting or foreseen value chaioseate
dependencies to thirBtate$§!, a substantial number of respondents (44%, 39 out ofw&8k

neutral on dependencies to thithtes. Stakeholders explained that business development is
rather irrespective of geography, but directly linked to the service and product capabilities. Also,

8 DS 2.0 Targeted Survey (2022), Questions 8: In your view, what trends and developments are
accelerating the evolution of the drone marketumdpe?

% DS 2.0 Targeted Survey (2022), Questions 9: “In vy

applications in the sectors and fields that are 11i
8 DS 2.0 Targeted Survey (2022), QuesftEUindustryin 7 : “ Wha't
drones compared to global competition??”

8  Related to an enabling regulatory framework.
% Related to technology readiness.

. DS 2.0 Targeted Survey. Question 25: “Ar e t he e
dependenciestothirdsa t e s ? ”
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the economic system has (to a large extent) outsourced ddecpon of parts and materials
outside Europe. The supply chain of drones is thereby similar to other technology sectors.

A.6.2 Regulatory framework

A.6.2.1 General setting

Stakeholders generally agreed that further development and implementation of the EU regulatory
framework is needed to contribute to delivering the objectives of the DS 2.0. The strategy should
be focused on equalising and minimising drone related rules and legislation across the EU,
without leaving too much space for Member States to divert frorlthgrinciple$2

A.6.2.2 Implementation of Regulation 1139/2018, Regulation 945/2019, and Regulation
947/2019

According to a wide majority (71%, 141 out of 198) of the respondents of the targeted survey, the
Regulations facilitated the development of the drodesitry and market. However, there are still
issues to be complied with and requirements are considered complex; some remarks made by
respondentsverereportedas such

1 It takes a lot of time for national authorities to implement the regulations; the fakéew
incomplete until Acceptable Means of Compliance (AMC) and Guidance Material (GM) are
available.

1 Airworthiness assessment need to be pushed down to Member State levél again

1 Enhancement of capacities of national authorization bodies and strengthening of the
governance framework are needéd

It is widely agreed among respondents of the survey that the new basic aviation safety regulatory
framework and the detailed rules fornmanned aircraft design and operation guarantee the safe
operation of drones (65% ,128 out of 198). Only 8% (15 out of 198) of stakeholders consulted
disagree. Drone operators active in the Open Category consulted through the OPC, widely
recognisd positive impacts of the Regulations on the drone industry and market being: having
clarified the conditions of operations for small drones of less than 25 kg (66%, 170 out of 258,
agree); providing useful transition measures allowing the use eCradass label bnes (61%,

157 out of 258, agree); defining appropriate drone geographical zones (52%, 134 out of 258,
agree); providing adequate protection to citizens from risks and concerns related to safety (66%,
170 out of 258, agree), security (65%, 167 out of 268ee), privacy (60% , 154 out of 258,
agree), noise (55%, 142 out of 258, agree).

A.6.2.3 Regulations on Uspace (664/2021, 665/2021, 666/2021)

Around two thirdsof stakeholders (63%, 124 out of 198) consulted with the targeted survey
considered that Regulatieron Uspace will facilitate the development of the drone industry and
market. Existing obstacles in the implementation of the new frameweeke underlined as
follows: the Regulations have not provided sufficient clarity on the future evolution of the

92 As indicated by a Mnufacturer and two Drone Service Providers
% Drone Service provider.

% Drone Association and Drone Service Operator.
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Unmanned Aircraft System Traffic ManagemerfUTM) service provision framework with
specific reference to 4dpace in controlled airspace, since safety risk is being managed through
the segregation of manned and unmanned operations with different respesfigeaaimanagers.
There is no clear legal basis for designation of a single provider of common information services
on which safe operationsmanned and unmanneccan be baséel. Air Traffic Control should

be given the mandate to provide separation fona@rtights; the WUspace Regulations in their
current versions are not designed to enable scalable traffic. The focus on strateipcqirey,

which ensures that only one drone operation at a time can take place, is not a viable solution for
drone operatins in greater numbef&%i According to a National Authority interviewed and
‘Other stakeholders, the intervention of EASA is necessatrg framework levelwhile leaving

some flexibility and room for manoeuvre to Member States. For instance, coonitesia, at the

level of AMCs should be defined by EASA, to implement Art. 15 of Regulation 2019/947 and
request the setting of gamnes in a harmonised way, but then the specific decisions en geo
zones should be left to Member States.

A.6.2.4 Technological chalenges

Drone Service providers consulted (interviews, written contributions) generally consider the
European regulatiantoo strict and complicated to enable easy implementation of experimental
activities. The application processes and the technical exgeirts are too high in certain areas,
proceduresare too lengthy and cost burdensome. The lagging of the development in the
regulation of use cases that are more interesting from the business case point of view is remarked.
More specifically, further devepment of the rules framework to enable permanent, commercial
drone delivery operations at scale as well as addressing all aspects of advanced air mobility, is
needed. Regulations should be used to create a climate for innovation. National differences in
(interpretation of) rules and legislation withhold crbssder busine$s$ It was also remarked

that EASA should become responsible for certification and operation. A clear and complete
framework of norms (prescriptions) and derived procedures are deegestsaiy to be adopted

to regulate emergency/landing spots requirements, so as to minimize risks for people and
infrastructures on the ground in case of accidents. A military aviation authority consulted through
the targeted survey, pointed out that AMC &d for Type 1 ops / 'SORA for certified category

are still missing.

A.6.2.5 Military/Civil coordination and cooperation on drones

Stakeholders consulted through the targeted survey were generally unaware (61%, 120 out of
198 anddid not know 15%, 29 out of 198sadgreed) whether Member States and third countries
with a considerable drone industry have a regulatory framework enablingeigeice synergies.
Stakeholders interviewed stressed out that drone regulations (2019/945 and 2019/947) are not
contributing b the alignment and use of synergies between civil and defence industry; UTM
services and design of airspace are not conceived to fit both military and civil applf€ations
Some of the stakeholders intervie®fedhentionedthat the military interests on drenare
expected to remain very high in the future and military investments will most likely continue to

% A ServiceProvider

%  Drone Association

97 Airport operator, Drone Service Provider, Research Lnstit
% A representative from th@anufacturingsector.

% NGOsandother Strategic Business consultants
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grow. They statedthat the military have also expressed a keen interest on Environmental
Sustainability and Circular Economy and this could represempaortunity for including the
drone sector (EDA is very active in this). With regard to the use of drones for EU border
surveillance needs, Regulation (ER)191896 enhances the mandate tbe European Border

and Coast Guard Agendy ° F r ¢ with ¢espét to external border controThe EU should
explore the possibility of bringing flights carried out in the public interest by EU agencies (such
as Frontexvithin the scope of RegulatiqiEU) 2018/1139.

A.6.2.6 Other regulatory challenges

Enquired as to whethéne existing regulatory framework restricts the drone industry and market,
37% (73 out of 198) of the respondents to the survey, indithaiteds an obstacle/hich hinders

lawful drone use, 29% (57 out of 198jentionedunclear allocation of liability anithsurance

rules, insufficient level of protection on privacy and data (15%, 29 out of 198), insufficient level
of protection of the environment (12%, 23 out of 1@8)inot being able to maintain a high level

of safety and security (12% 23 out of 198P©Orespondents confirmed that further actions are
needed at the regulatory level in the following ardasimprove the cooperation of drone
companies with regulators, local governments and communities to ensure community
engagement (88%, 227 out of 258Jdress noise related issues (corridors for drone, hours limits,
size of drones, etc.(78%, 201 out of 258); ensure compatibility with EU privacy law (84%, 216
out of 258); allow urban design development to take into account drone operations (74% 190 out
of 258); establish cooperation mechanisms between various level of authorities for authorisation
of operation of drones in urban area (87%, 224 out of 258), .

OPC respondentecommendethe following regulatory actions:

1 Ensure a regulatory framework whiébsters innovation, enable confidence in business and
public-support decisions, and ensures safety and security.

1 Consider the Circular Economy, in particular on Critical Raw Materials (CRMs) and Rare

Earth Elements REEs (REEs) and Waste (e.g-@&rdife Vehicle, Waste Electronics).

Work on GDPR regulations and adftione systems.

Provide regulatory and funding certainty to the emerging mobility industry.

1 Reach a first step of regulation to enable first levels of business services; regulate share
airspace se.

= =

Stakeholder&° statedthat rules in place on environment protection do not seem to cope with
environmental concerns linked to the use of drones. An intewitwa stakeholderevealedhat

the expected major direct and letegm environmental impactsf the drone industry are not yet
sufficiently and properly addressed by the European legislation and the industry standards. In
particular concerning the need of alignment of the drone sector to the Circular economy
principles.

In relation to obstaclesléentified in the EU wider regulatory framework having an impact on the
deployment of drones, market operators interviewed and consulted thheuginvey expressed
concerns abouthe existing privacy frameworks (GDPR), which does not consider drones and
nonconsented data collecti¥y the Product Liability Directive which is considered a

100 Interviews with Service providers and other stakeholders (business and strategic constataohts)
respondents to the Survey and OPC,

101 A droneserviceoperator.
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cumbersome instrument that does little in relation to new technologies and increasing relevance
of softwaré®

Respondents statethat the Regulations should permit thee uspplication of drones to the
phytopharmaceuticals sector, which waquildl their opinion,be a major step forward for smart
farming, thus towards compliance with tBeropearGreen Dedf?

A.6.3 Technology building blocks

A.6.3.1 Technological development andomponents

The targeted survey shows that supporting technological development is rankg@5#6rd79

out of 122) in terms of priority action areas for the development of the D®2€0.half(54%,

36 out of 67) of the survey respondeoinsideredhat technological requirements are required
today to improve drone operators. The top 5 technological drone compomamtisnedby the
survey respondentsere detect and avoid (80%, 49 out of 81); flight control systems (70%, 43
out of 61); command and coatdink (67%, 41 out of 6); embedded Al platforms (62%, 38 out
of 61); and GNSS (59%, 36 out of 61).

A.6.3.2 Barriers towards technological development

Barriersto technological developmemtere identified ag mix of technological aspects (maturity
level too law, reliability), production aspects and legal aspects related to the use of the
technologies, operational problems and new negalsie barriers mentioned were as follows:

1 Difficulties to develop, implement and deploy technologies that need regulatibrsuised;
BVLOS and counter drones are two technologies that are often mentioned by stak&lolders

9 Technical requirements are not harmonized between countries, both in civil and military
domains. This is seen as a competitive disadvantage for Europeaamesnp

1 Having different standards, including in the civil and military markets, results in market
limitations.

§ Technical requirements are too complex, there is a need to simplify requirtthents

Having different standards in the civil and military marlestuits in market limitations.

f Raw material shortage, electronic parts mostly, is considered by stakeholders as'&%arrier

E ]

A.6.3.3 Civil-military collaboration

28 % (16 out of 58pf the respondent® the targeted surveyoth agreed and disagre€dqual
score}’’ that there are barriers to the development of dis& drone technologyRrespondents
often mention théack of common standards between the civil and military world as a current
barrier. Besides barriers, recommendatiomsre made by survey respondents Yeneral,

102 Other (Business Strategic consultants, Research Academy
103 Other Farmers Association

104 See OPC, DS 2.0 Targeted Survey (2022),

105 Ministry of Transport from European Member State.

106 OPC.

107 The balance (44%, 26 out of 58 did nabky).
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stakeholderstatedthat done technology has often been pioneered in military settings; providing
valuable input for civiimilitary collaboration. The vast majority (68%, 40 out of 59) of
respondents consider that military technology developmeyuld benefit civil technological
development. The following military to civil technology transfers were mentioned: ceunter
drones, communications, sensors, DAA, swarming and UJivithe other hand2% (36 out of

59) of the respondententionedthat tre military sector could benefit from civil technological
developments.

Multiple stakeholders in the targeted survey memtithat although the background and culture
(between the civil and military sectors) may be different, -chilitary collaboration could bring
benefits to both sides. The following recommendatiwese made by stakeholders: (i)andate

an organisation to k& the lead in the standardisation process of technical requirements, with the
objective to bring interoperability; (ii) exchanges of hardware parts from military systems and
dual use civilmilitary hardware could reduce the costs on both sides by inageths production
capabilities; and (iii) grant innovation military budgets only if the targeted technologies are for
dual use.

A.6.3.4 Future considerations for technological developments

1 Stakeholders indicated a range of considerations for future technoldgiebpmentsos:

1 Many comments from the survey respondents focused on the need to developing
technologies and the associated regulatory framework in parallel, as these aspects are
interrelated

9 Stakeholders indicated that the development of the EU dronestigdand market is
dependent on external components and khow. As such, the EU is lacking strategic
autonomy (45% agrekeor strongly agresd 44 out of 98, while 21% disagmer strongly
disagred, 21 out of 98).

1 The current lack of standards needs ¢oaldldressed in order to support economic activities
and promote interoperability.

T In order to further develop drones as means of passenger transport, the following
technological developments should be pursued: propulsion, situation awareness systems,
advarted detection and collision avoidance with existing flying objects.

1 Stakeholders indicatithe need to focus on innovative projects whereboard fused data is
developed. This will help several fields, such as surveillance (detection;caeisg) and
reduce datalink weakness (mix between GNSS, cellular, radar).

1 BVLOS is an important aspect that needs to be further developed to facilitate use cases, such
as inspections, surveillance and transport of goods. These use cases are currently restricted
becausef risks related to low altitudendhigh-speed flights.

A.6.4 System resilience and noitooperative drones

Drones are a new, fagtowing, and affordable technology, which pose various risksasmof
major public concern due to potential unsafe operatianada to people and propett{ Almost

108 Many considerations were mentioned in the targeted survey, with a dedicated section on technology
building blocks.

109 This constitutes a selection of future considerations mentioned by stakeholders in the targeted survey.

w0 OPC
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all stakeholderd! were aware of the risks and threats that toomoperative drones pose.
Unauthorized drone flights remain a problem, especially around commercial airports, and critical
infrastructures. They endanger passengers and aircraft crews and can lead -termshort
disruptions of air traffic, closures of entire airspaces or airports, and even to the total loss of an
aircraft. Unauthorized drone flights in the approach and departure areas of an airport pose the
greatest potential hazards and riskeere are cyber and phgal security issues that are being
addressed effectively enough in traditional aviation but pose many challenges for drones. Drones
can easily bypass existing security measures applicable to aviation security. Protecting drones
from cybersecurity risks ianother important challenge since they can be targets for a- cyber
attack themselves just as they risk being used as potential attack¥&ector.

A.6.5 Main threats of drones

The main threats and/or risks posed by-noaperative drones were perceived to be thdse o
‘illegal and criminal intent’” with 72% (71 out
arising from these uses. The risks from reckless use and terrorist attacks were lower with 63%

(62 out of 89) and 62% (61 out of 89) respectively. Onother hand, 56% (55 out of 89) of the
respondents suggested that amateur use was also a risk posed-dpopenative drones.

However, there was no clear distinction amongst the respondents between reckless use and
amateur use.

A.6.6 Types of risks

As regardgsypes of risks and levels of threats, it was suggested that these dreltiléy of
operators to decode, comprehend and comply to the overly complex EASA regulations; system
failures, untrained pilots or even an unsafe condition for flighdépjonagestate sponsored as

well as Inability to comply to overly complex EASA regulatidhsThe main consequence of the
threats around airports and other critical infrastructures is the disruption of activities/air traffic,
with 92% (90 out of 98) of responderitglicating such consequence, while the second highest
consequence 54% (53 out of 98) was interferétice.

As regards the threat trends and pattetims survey respondents 46% (37 out of 81) stated that

the threat levels have increased over the past theeswith 32% (26 out of 81) suggesting that

the threat level stayed the same and 15% (12 out of 81) stating that the threat has significantly
increased. Only 7% (6 out of 81) mentioned that the threat level has decreased. The trends in the
increase of theéhreat level were mainly due to drones being much for accessible amongst the
population hence more incidents of reckless and amateur use are administered as well as
professionals not abiding by the rules set . S t
incidents with drones interfering in air traff;
near misses between helicopters and drones are'sé&H

- OPC, Interviews and DS 2.0 Targeted Survey (2022),

12 Views from OPC, interviews and DS 2.0 Targeted Survey (2022),
13 DS 2.0TargetedSurvey (2022),

1 DS 2.0TargetedSurvey (2022),

us - EuropeanmerospaceCluster Partnership (EACP).

1s  Researchnstitutes

u7 DS 2.0TargetedSurvey (2022).
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A.6.6.1 Barriers

Almost half of the respondents 48% (26 out of 54) suggested that there are either technical
legal, or technical and legal barriers to using certain types of technological solutions to detect,
track, identify, neutralise, and mitigate threats from-noaperative drones. These are mostly
said to be regulations that prevent the use of techiesit§ Stakeholders stated that current
regulations that allow very light and small droneske it harder to provide them with more
reliable technical systems (such as the lack of efficient and mature detect and avoid systems).
Furthermore, technical regulons, requirements and means of compliance are not fully existing

in the detect and avoid solutions areas, especially for Al based systemsalso envisaged that

it is quite challenging to control air space where large aircraft are operating. orberai
activities in this domain should be well coordinated.

A.6.6.2 Impacts

The consultation results shed that there are indeed potential impacts of the limitations in
mitigating the threat and risks of nanoperative drones. For example, the limitatioghhiresult
in a ‘slower ado p asowell as firond jamaning, spoefingvand: giffss.’
Furthermore, therevereconcerns that due to the strict regulatory framework, new ehelated
protective technology onboacdh ¢ 1 i copt er sstalledt?h >t yet be 1in

A.6.6.3 Capacity of current EU regulation

Only 18% of the respondents (9 out of 51) mentioned that the current policies and regulations are
either sufficient or very sufficient to mitigate the threat from-nonperative drones, with 22%

(11 out of 51)suggesting that the current policies/regulations are insufficient and 12% (6 out of
51) saying they are extremely insufficient. The respondents mentioned the need for neutralisation
of noncooperative drones as the detection is not sufficient to secuiliielaé?? Furthermore,
stakeholders said that regulations need to mature on various aspects (for example,
communication, environmental, security efé.Accordingly, 52% of the respondents (37 out of

71) mentioned thadn EU regulatory intervention is needde help mitigate the threats posed by
non-cooperative drones around critical infrastructure, while only 10% (7 out of 71) stated that
such an intervention is not needétAs regards soft measures used, almost all stakeholders
stressed the importance dfet implementation of soft measures such as awareness campaigns
71% (12 out of 17 respondents), better coordination and information sharing platforms 53% (9
out of 17), the use of various apps 41% (7 out of 17), and other measures such as patrolling,
equipnent for signal blocking.

A.6.6.4 Opportunities and good practices

us DS 2.0 Targeted Survey (2022) and Interviews

1o Aerospace, defence and security company

20 Views from airports

121 An ar rescuerepresentative

22 An Industryrepresentative

22 ADR; Air navigationservices CAA; Aviation Security Department

124 DS 2.0 Targeted Survey (2022)
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The consultation phase revealed that over half of the respondents 56% (10 out of 18 respondents)
were not able to identify some good practices that are used at the EU level which can help
mitigatethe threat posed by namoperative. Only 17% (3 out of 18) mentioned that there were
some good practices used in some Member St&tAs.regards specific training offered for law
enforcement or relevant authorities in drone detection/tracking/identificatid neutralisation

17% (9 out of 54) of the respondents mentioned that their Member State offers such, training
which is in line with the rapid technological development of the drones market, while half of the
respondents 50 % ( 27 out of 54) said thveas not such a training.

A.6.7 Developing airspace capabilities: kspace development and integration with
ATM

A.6.7.1 Importance, opportunities and challenges

Around two thirds (68%, 102 out of 156) the respondents in the targeted survey identified air
traffic mangement(ATM) systemssupporting drones as potentially having a high impact (the
most severe category) on the evolution of the drone market in Etffdgespace is viewed
generally as a critical enabler for realisation of drone market projections in Europe by all
stakeholder group'¥’

A.6.7.2 Governance arrangements

Stakeholders conterdthat the regulatory framework as well as the upcoming DS 2.0 should put
a stronger emphasis on the midtvel governance dimension of drone andpace regulation. In
general industry and national government stakeholders are content with the Comnaission (
multinational political body) steering EASA to deliver technically sound prop&8abme of the
points raised here is that the Commission plays an important role in making sure that even during
implementation of critical systems, drone policy remaiesgrated with all relevant EU policies,

in particular associated with the digitalisation/ automation and decarbonisation atjéndas.
Metropolitan governmeniand local authoritiemdicated thathey should be involved directly in
setting up Uspace systes) geographical drone zones and operational requireAiéhtslustry
stakeholders seem particularly focused on the role of the EU regulatory framework avoiding
fragmentation in implementatidi! Stakeholders also talk about the important role of the

125 For example, the EASAepository data base as well as annual training sessions with the law
enforcement authorities (police, gendarmeries) are being provided by some Member States.

126 DS 2.0 Targeted Surve2@22 and Interviews

127 October 2021 Drone Leaders Group meeting; November 2021 Drone Expert Group nig8tiag;
Targeted Survey (2022); interviews with a global UTM representative body.

128 National and regional authority resmtent to theDS 2.0 Targeted Survey (2022)

129 An NGO, national and regional authority, manufacturing industry and multigleedoperators,
service providers and usemspondents to the to thgS 2.0 Targeted Survey (202Zupported by
participants at taOctober 2021 Drone Leaders Group meeting

130 Position papers andterviews with aglobalUTM representative body

131 |n written responses and during the meeting oQhtber 202Drone Leades Group
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Commisson in encouraging and facilitating cooperation during implementation betesiber
States!®?

The role of competition in t$pace is a key discussibii At least one space provider and one
national regulator questioned the potential for service providepetition in the short term (i.e.
close to 2023) given the current high barriers to efitryhere is a desire (particularly from the
private sector actors) for simple and efficient rdf€3hey recognise competition as a key driver
of: technological innovan; the effective introduction of technologies from outside of the
traditional aviation sector; and price settifg.

A.6.7.3 Funding and financing

Following on from governance and regulatory discussions are views on future funding and
financing. Stakeholdergespeially those directly involved in dpace implementation efforts)
stated thaimore central sources of funding are needed to facilitate roll out-ggdde in the
timeframes identified by regulatét. Moreover, they indicated the need féunding and
financing streamsto target technological development and innovation practices outside the
traditional aviation sectdf® There is a group of policymakers at the national level and
researchers who are particularly interested in defining paymespatie service payent
systems, optimal prices/fees, revenue models and the costs to redtidtbese discussions are
generally immature and focus on the relationship between service price, market development
(towards potential) and levels of innovation in drone services.

A.6.7.4 |dentified benefits

The opportunity at the centre of ongoingsplace conversations is the shift from air traffic
control centric approaches to operations centric (automated) approaches, although the details of
integration with existing ATM remains a kegsuet*® Most groups of stakeholders see the
openness of the system as fundamentally important and very different to the natural monopolies

132 In written responsefrom U-space service provide@nd during the meeting of the October 2021
Drone Leaders Group

133 October 2021 Drone Leaders Group meeting; November 2021 Drone Expert Group nig8tiag;
Targeted Survey (2022) and Interviews; interviews with a global UTM representativeahddy
spae service providers involved in implementation activity

134 November 2021 Drone Expert Group meeting and interviews wipate service providers

135 Interviews with Uspace service providers, infrastructure managersaagidbal UTM representative
body

136 October 2021 Drone Leaders Group meeting; November 2021 Drone Expert Group meeting; DS 2.0
Targeted Survey (2022)nterviews with Uspace service providers, infrastructure managersaand
global UTM representative body

137 DS 2.0 Targeted Survey (2022interviews with Uspace service providers involved in early
implementation activities around cities and ports in particular

138 Interviewswith a global UTM representative bodyd with Uspace service providers involved in
early implementation activities@und cities and ports in particular

139 See for example: independent policy research discussed in the European Parliament in 2021

140 October 2021 Drone Leaders Group meeting; November 2021 Drone Expert Group nig8tihg;
Targeted Survey (2022nterviews with a global UTM representative bo@ynd with Uspace service
providers
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that have dominateATM 4! Traditional aviation sector stakeholders (e.g. ANSPs) tend to see
the implementation of dpace differently to new service providers (in particular software based)
entering the market. There is an ongoing discussion amongst stakeholders about whether UTM
should deliver services to an ATM level, or whether that is an overly narrow and restrictive
collective ambition in particular in urban environmefits.

Discussions about the benefits ofspace generally take two forms. The first is the safety and
security benefits associated with having defined procedural and spatial prdéfidessecond is

the role of U-space in facilitating the realisation of value at the drone service'févEhese
discussions ma k e t he identification -spaaed expl a
implementation complicated. An underlying issue is the desire for appropgatgnation by
Member States in order to preventspace being allocated where it does not bring any
significant added value in safety, security, privacy or environment téPniffective
implementation of kbpace is seen as a critical activity in determining the actual economic value
added, including the transition from viewing drones as transport to viewing drones as an
integrated service in the value chains of compaiifeStaleholders (in particular USSPs and
drone operators in fledgling-space activities) imply the transition can only occur if automated
BVLOS is effectively regulated and pricé&.

The longterm opportunities associated by stakeholders wilpate implementatn are aligned
with those identified in current policy and regulatory frameworks. Stakeholders specifically
identify the need for k$pace to facilitate:

1 U-space as infrastructure: enabling and prioritising a diversity of operdtions

1 Airspace taxonomy and lassification based on environmental footprint and market
potentiat*®

1 The iterative roll out of connected corridors with a principle of achieving an environment
where operations can start from anywhere (appropriate) and can end anywhere
(appropriatéef®

141 Written submissions; free text comments in B8 2.0 Targeted Survey (2022pterviews with a
global UTM representative body and withdgace service providers

142 Written sulmissions; free text comments in tRS 2.0 Targeted Survey (2022nterviews with a
global UTM representative body and withdgace service provide(s particular those who come at
the business opportunity from a noanventional aviation/ software dégpment perspective)

143 See the majority of SESAR JU and EASA communications in particular.

144 Written responses andterviews with a global UTM representative body and witlspdce service

providers

145 DS 2.0 Targeted Survey (2022) particular respases from national and regional authorities.

146 See for exampleposition papers from dpace service providers amtlependent policy research
discussed in the European Parliament in 2021

147 Interviews with Uspace service providers and survey respofisasdrone service providers.

148 Written responses andterviews with a global UTM representative body and witlspdce service
providers

149 Written responses andterviews with a global UTM representative body and witlspgdce service
providers

150 Written responses andterviews with a global UTM representative body and witlspdce service
providers
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An ervironment where a t$pace provider safely manages an operation from beginning to
end, using all details on the operator, the aircraft and the operation that a digital system can
generaté?!

A requirement for all aircraft and operators to remain connecteld th# system and
visible!®?

Collection and management of valuable data related to drone operations and'&&rvices
Sharing of information where relevant for safety reasons and exchanging informatien to de
conflict exclusively with relevant 4dpace service pralers>*

Full automation where services are digitalised so operations -@enélieted strategically®®

A.6.7.5 The necessary transition to mature tspace

The dominant stakeholder view is that earlysphce applications will develop as relatively

i sol at e dbutoben ime these bubbles will need to be connected into more significant
corridors and areas making use of existing infrastructure and sympathetic natural forms (e.qg.
waterways).>¢ Stakeholders identify the need for a clear plan on the iterative totifdurspace

from this perspective. Stakeholddrssy with understanding the content and regulations while
implementing thenidentified that some early applications ofspace are being pursued in very
complicated (often urban) areas and they questionethehthese complicated applications were
indeed a good starting poift.

Some of the shotterm opportunities and challenges identified were:

)l

Developing a whole of sector understanding of howspdce best rolls out and scales,
including where it is possibl now and where it should not be applied (e.g. remote
agriculture}®®

Defining the relationship (procedures) between ATM and UTM and establishing dynamic
airspace managementin some rare cases UTM was perceived as a direct competitor to
ATM 159

Clarity on US® certification processes and how multinational businesses might be
encouragetf’

151

152

153

154

155

156

157

158

159

160

Written responses andterviews with a global UTM representative body and witlsgdadce service
providers

DS 2.0 Targeted Survey (2022pntentfrom European Institutions and relevant agencies.
Interviews withU-space service provider®ctober 2021 Drone Leaders Group meeting.

DS 2.0 Targeted Survey (2022%ontent from European Institutions and relevant agenaigen
responses andterviews with a global UTM representative body

Written responses andterviews with a global UTM representative body and witlsgdce service
providers

European agency during tidovember 2021 meeting of the Informal Drone Expert Grougtten
respnses andnterviews with a global UTM representative body and witegdce service providers
DS 2.0 Targeted Survey (202f2¢e text response from an NGO.

Written responses andterviews with a global UTM representative body and witlsgace service

providers
DS 2.0 Targeted Survey (202f2¢e text response from an NGO and a national and regional authority.

DS 2.0 Targeted Survey (202ftge text response and a national and regional authority during the
October 2021 meeting of the Drone LeaGeoup

Interviews withU-space service providers
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i The data exchange between ANSPs and USSPs needs to become more open and
standardise§*

1 Systematically building competencies in key institutions (e.g. CAAS) to facilitate theiishi
particular as it relates to introduction and coordination of new technologies; coordinating
with local authorities; accepting SORAs; certifying USSPs; automating validation and
monitoring®©?

1 Better cooperation between stakeholder groups (includintamgil and more fora to identify
and share best practices on-sphce implementation, including to develop new
competencie’§®

1 Providing more support for city governments and local actors to understesphcd
opportunities, their role in realising them ambat other cities or regions are doiitfg

1 Working closely with Uspace service providers to make sure they are future proofing by
considering the needs of all potential drone services (in particular urban air mbility)

1 More effort to accept and integraterraviation standards/ processes in particular from IT
sectot®®

1 Better encouraging, exploiting and reusing the current IT know how from cloud and
cybersecurit}f’

i Being clear about how to apply risk management processes in a much wider range of
operation¥*®

1 Better definingtheroleofd pace in “fairness’, including
(rules and mechanism for airspace allocation, who will be prioritised, to which conditions,
and whenf®

A.6.8 Developing Urban Air Mobility and Regional Air Mobility; incl uding ground
infrastructure

A.6.8.1 Specific benefits and challenges

Urban air mobility (UAM) is considered to be a good alternative for both ground transport of
goods and persons; 71% (183 out of 257) of the respondents of the OPC dhtfiaatéAM

161 \Written responses andterviews with a global UTM representative body and witlspgdce service
providers

162 \Written content from European institutions and relevant agencies confirmed in intervigws-w
space service providers

163 October 2021 Drone Leaders Group meeting; November 2021 Drone Expert Group meeting confirmed
in written work from a European agency.

164 \Written responses andterviews with a global UTM representative body and witlspae service
provider.

165 \Written responses andterviews with a global UTM representative body and witlspgdce service
provider.

166 \Written responses andterviews with a global UTM representative body and witlspdce service
provider.

167 Written responses andhterviews with a global UTM representative body and witlspgdce service
provider.

168 Written content from a European agency.

169 DS 2.0 Targeted Survey (2022¢e text response from an NGO.
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being a good alternative for transport of goods. This percentage is lower (56%, 143 out of 257)
for transport of person€® This pattern is confirmed by responses from the targeted survey,
indicating combined positive perception for transportationaaidg 73% (75 out of 103) and for
passengers 59% (61 out of 163).

Main benefits related to the transportation of goods and persons, according to the targeted survey,
included: the ability of drones to service remote areas (93%, 95 out of 102); increased
productivity (69%, 70 out of 101); reducing local emissions (67%, 68 out of 102); and access to
goods (56%, 57 out of 101). For transportation of persons, the following main beves
mentioned: faster reaction on emergencies scores highest (87%, 80 1), followed by

access to less accessible areas (71%, 72 out of 102), reducing traffic congestion (55%, 57 out of
103), reducing local emission (53%, 55 out of 103) and changingusmgatterns (48%, 49 out

of 103)172

The top three challenges for tisportation of goods, according to the targeted surweye
identified asincreased noise pollution (64%, 65 out of 101); increased visual pollution (55%, 56
out of 101) and increased privacy concerns (46%, 46 out of 101). For transportation of persons,
the top three concerns or riskere noise pollution (63%, 63 out of 101); increased visual
pollution (55%, 56 out of 101) and safety and security concerns of the persons transported (39%,
39 out of 101}"3

Perceptions on noise, vibration and visual disnces negatively impact the societal acceptance

of UAM. The OPC indicate that 60% (154 out of 257) of respondents agiteethis (negative
impact on societal acceptance), while 27% (69 out of 257) dis&dr8ecietal acceptancgas
frequently mentionedybstakeholders as a potential barrier. Based on this, means are proposed to
improve societal acceptance, for example through testing and pilots and developing platforms
and collaboration mechanisms. On societal acceptance, a social contract in whicls citeze
consultedwas proposed, involving also local governments and citizens to deal with issues,
such as noise, privacy and safety.

Specific challengewerementioned to further develop and scale up UAM. For instance, the lack
of support from local, reghal and national authorities, and their reluctance often linked to slow
evolution of regulations and tried and tested technoloffeBhis also applies to dpace, which

has advanced in terms of having a regulatory basis and technology developechduma@nent

is still in a testing stage and not yet applied in full in an urban setting. It is expected that in time,
the perceived benefits of UAM or drone services in general, as perceived by society, will increase
and the perceived risks will be reducéar, example by making less noisy and safer drones,
paving the way for a largscale application of dronég’

170 DS 2.0 OPC (2022), Matrix 7 and 8 (combinedesgand strongly agree)
171 DS 2.0 Targeted Survey (2022), Question 54 and 55
172 DS 2.0 Targeted Survey (2022), Question 56 and 57
173 DS 2.0 Targeted Survey (2022), Question 58 and 59.

174 DS 2.0 OPC (2022), Matrix 2 (combined score on agree and stroggg and combined score on
disagree and strongly disagree

175 By a representative organisation of the advanced air mobility (AAM) sector.
176 According to a representative from the airport sector.

177 According to a representative from thespace sector.
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A.6.8.2 Ground infrastructure and U-space

There is general consensus that there is a need to develop new types of infrastructures, including
vertiports, b develop UAM. The OPC indicatehat 76% (195 out of 257) of respondents either

agreel or strongly agre# to this need and 14% (35 out of 257) disagrédhe OPC also

revealedt hat it takes effort to devel opydtywucanh i nfr as
easily accommodate verticaltakef f and 1 anding operatiodos”, 59%
strongly disagreed, while only 7% (17 out of 256) agréed.

74% (190 out of 256) of OPC respondents agj@estrongly agree - against 7% (18 out of 258)
disagreeing- that urban design development should consider drone operatfSng
stakeholdéf! pointed out that infrastructure is needed in cities (vertiports, vertistops) to support
drone operations, which is not an easy dpgjiven the fact that it involves noise and public
acceptance. Moreover, decisions need to be taken on the location and type of infrastructure and
number of vertiports needed. The vast majority of stakeholders of the OPC, 73% (187 out of 257)
of respondets agreed or strongly agreed, against 15% (39 out of 257) disagreed or strongly
disagreed consider that kspace services should be available in every urban®rea.

A.6.8.3 Platforms, collaboration and communication mechanisms

A strong majority of respondents thet OPC- 89% (228 out of 255) agrder strongly agres

that cooperation mechanismshould be established for authorisation of operation of drones in
urban areas'® Involvement of authorities and collaboration mechanismase mentioned by

many stakeholderas a prerequisite for development of UAM. For example, it is proposed to
incentivise local authorities to take part in developing a vision (on drone operations). This could
result in government procurement to fund innovative solutions. Another stakebtodfgrsted to
involve European cross sectoral players to support UAM adaptive roadmaps that are supported
by the industry, Member States, local authorities, and the Commi&ion.

A.6.8.4 Testing sites and pilots

A strong majorityof stakeholders in the OR84% @14 out of 255) agrekor strongly agred,

that pilot projects should be run in parallel in different European cities to enhance publi€trust.

The link between testing sites and/or pilots and public trust or societal acceptance is made by a
number of stleholders. For example, a stakeholder representing aviation organisations indicated
that there is a need to provide access to test sites in multiple locations. Test sites are the enabling
factor for unmanned technology development, both digital infrasiriend vehicle technology.
Providing the possibility for gathering field experience in the controlled environment could

178 DS 2.0 OPC (2022), Matrix 17.

178 DS 2.0 OPC (2022), Matrix 15.

180 DS 2.0 OPC (2022), Matrix 16

181 A representative from the research sector in aviation.
182 DS 2.0 OPC (2022), Matrix 20.

183 DS 2.0 OPC (2022), Matrix 12.

184 A representative active in UTM.

185 DS 2.0 OPC (2022), Matrix 10.
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enhance safety level and public acceptance. A stakeholder representing airports suggested to
create a European endorsement for orgénisa working on testing sites top demonstrate the
feasibility of drones and their use cases and by doing so, help secure the necessary support from
local and national authorities. This stakeholder indicated that the Urban Air Mobility Initiative &
Network of demonstrators is an effective tool to promote awareness, as well as to develop
technology and knovow for safe drone operations in suburban and urban spaces. A European
transport operator stated that prior to scaling up urban air vehicles deploymessaming their

integral part within a mukmodal transportation ecosystem, the social acceptability of this new
ecosystem is crucial. By effectively engaging and consulting incubators local communities from
the outset and integrating their feedbacloitite development of this transportation solution,

UAM stakeholders would bring the ecosystem a step closer to achieving public acceptance and
accelerating the ecosystem’s 1implementation 1n

A.6.9 Societal acceptance and dealing with externalities

The peception of a general public interest is a determining factor for acceptance: stakeholder
indicate that use cases where a benefit for the community can be perceived, such as the delivery
of medical or emergency transport or the contact with remote areasean as the most
promising use of UAM.

Civil drones are generally thought of having an impact that stretches into three main areas:
surveillance, pollution (noise and visual), and safety. Regarding surveillance, civil drones
represent a presence in slg/ that captures data from people and places. In the OPC, 89% (229
out of 257) of the respondents said privacy should be a priority, and 85% (218 out of 255) agreed
that regulatory measures should ensure that drones are compatible with EU priv&tyT tmw.

data collected by drones can have many forms: video, picture, sound, thermal record,
geolocation, etc. Any understanding of the surveillance that drones pose need to consider not
only the platform itself, but also the other payloads than can be useekasarihermal cameras,
sound sensors, radars, internet beaming applications, etc. Additionally, drones are big data
collection platforms that contribute to the global data economy.

Regarding pollution, civil drones pose two main problems. Firstly, theyribate to visual
pollution. Secondly, they produce disturbing sounds that are a source of sound pollution. 78%
(201 out of 257) OPC respondents agréeat regulatory measures should ensure that noise
related issues are addressed (corridors for drone, hours limits, size of dronééBett) forms

of pollution refer mainly to the drones themselves, but also to the infrastructure that enables them
to fly'88 This pollution has some implications also in terms of wildlife, given that they interfere
with bird flocks and other forms of livelihood.

Finally, as drone technology has proliferated, concerns have grown regarding the potential safety
and security treat that it poses. In the OPC, 98% (252 out of 257) of the respondents said that
safety should be a priority?° Drones can cause all sorts of accidents and they can be used for
criminal purposes of all types, from smuggling of good to industrial espipfrage harassment

to surveillance, from politically motivated action to terrorism. All these risks are exponentiated
by the problems associated with the technology that is meant to addressopenative drones,

186 DS 2.0 OPC (2022), Matrix 2 and 14.
187 DS 2.0 OPC (2022), Matrix 13.
188 \Written contribution.

189 DS 2.0 OPC (2022), Matrix 1.
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i.e. countedrone technology- a technoloyg that is often not fully effective and that faces
hurdles with respect to legality, coordination, planning, and safety.

In the 2021 EASA study, safety and noise pollut
that also includes cybersecuritykssand the potential impact on wildlit&.

Respondentandinterviewees highligheid potential positive societal impacts such as commercial,
industrial, and environmental opportunities that can be leveraged and can be both direct and
indirect. Direct opportunities emerge from potential for speeding up commerce and deliveries and
open up Bw business cases, including air mobility. Regarding industrial, there is the expectation
that a developed drone industry requires qualified jobs and triggers technological development
and R&D. As for environmental, the idea is that future forms of urlrameability can reduce

traffic congestiorand the use diossil fuelsin certain use casetherefore reducing the general
carbon footprint of metropolitan areas.

It is crucial that public and private institutions collaborate in the development of figjatiain

and response strategies to minimize the r1risks.
evolution, this collaboration should be unfolded on a permanent, regular basis. Current EU efforts

in carrying out this societal engagement are paisehy and should be reinforcédt As

happens in other areas, there is a potential for the EU to become a standard setter in the area of
technology regulation.

The issue of technology acceptance is not a binary one. Indeed, the citizens make nuanced and
deliberate decisions depending upon the context. The boundary between acceptable and
unacceptable civil drone development are defined by how serious the benefits are, and who the
user is.

The integration of drones in society into the existing air and grodrasiructure must respect
residents’ quality of life and the cultural h e
mentioned above, considering the big impact that new forms of air mobility will have on society,

it is fundamental that the wholévit society, and not only erdsers, participate in the regulatory

process. Finally, regulators and legislators should consider the full spectrum of the surveillance

issues raised by the integration of civil drones in the airspace, beyond the merandssalind

data collection. Rather, civil drones need to be considered big data collection systems that are
integrated with other technologies and participate in the global marketization of data.

The DS 2.0 should do more than highlight risks and obstablg#sequally— if not more —
important for societal acceptance, the strategy should illustrate the benefits of drones in society;
citizens are not fully aware of the positive benefits of drbtfes

A.6.10Developing knowledge, training staff and building competere

A.6.10.1 Changing skills needs and building competence

A strong majority of stakeholderf the OPC- 89% (230 out of 257) agrder strongly agres
that drone services will have an impact on skills and new training offers adapted to the smart

190 European Union Aviation Safety Agency (2021) Study on the societal acceptance of Airban
Mobility in Europe. Available at: https://www.easa.europa.eu/sites/default/files/dfu/fialin

report.pdf

191 Interview with European civil aviation authority.

192 Written contribution, industry representative.
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mobility and droneservices should be made availal§feindividual stakeholders confired the

need for trainingwhile a European drones association pointed out the differences in training
between manned and unmanned avia#ostakeholder representing workers in aviatioesged

the need for an EU pilot trainirtyy developng a syllabus for drone pilots, as well as an adequate
training programme. Apart from drone operations, stakeholders medtaammnge of domains in
which capacity needs to be developedh aslegal capeity to deal with implementation of new
legislation. A drone operator indicated the need to invest in skilled workforce at National
Authorities and ANSPs and proedunding for key enabling technologies and Technology
Readiness Level (TRL) research. A &pean Civil Aviation Authority indicated the
development of a roadmap (202@30) including competences development and training
activities in line with technological and regulatory evolution.

A.6.10.2 A dedicated Research and Innovation action

Around two thirdg69%, 82 out of 119) aherespondents to the targeted surweyresupportive

of a dedicated Research and Innovation (R&I) action in support of the development of'¢frones.
Theseincluded, improvement of drone and remotmtrol technology; protection of ggraphic

zones and airports; enhancing the potential use of drones; training and education; protection of
the environment; the regulatory framework to make use cases easier. Apart from what should be
covered, stakeholders indicdtéhat the results of reaech projects are not always optimally
used!®® Moreover, the focus of such a dedicated R&l action would need to be carefully
coordinated with other initiatives, such as SESAR 3, in order to avoid overlaps or parallel
research programs not convergifiy).

198 DS 2.0 OPC (2022), Matrix 21

194 Whereas 12% (14 out of 119) of the respondents do not agree to such an action and 19% (23 out of
119) does not know.

195 Drone operator

19 According to a representative fraime U-Space sector.
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