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A new driver for economic growth
ready for take-off ?
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Information provided is for educational purposes only.

It solely reflects the (limited) views of the author

and has no connection to any previous employer or client.

All cases and examples mentioned are

based on publicly available material.

There is no guarantee suggesting that past measures

will result in the same or similar outcome in the future.

If any part of this presentation is taken out of context,

it may distort the original meaning.
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Do not expecit...
« THE solution or THE idea
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« Easy answers You can expect... "
\/3\/ « Comprehensive view <>

|.| « Asking the right(?) questions ,"‘

(A} « Some examples - =

My background...

« Air Traffic Control (Tower)
 Radar Intercept Control

e s ° AirportOperations

29

\a

,"‘ « Technological Feasibility Studies

 Business Model Design
« Safety & Security, Resilience

|deas for a way forward
(avoiding mistakes made elsewhere...)
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Setting the Scene BYiaiW_i

Some food-for-thought

Key Takeaways
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“Shanghai is planning to have at least 400 low-alfitude flight routes by the end of 2027
to help achieve the city's ambition of building a "city of sky" featuring a complete low-
alfitude industry with its expected core industrial scale exceeding 50 billion yuan ($6.9
billion) by 2027."
[english.shanghai.gov.cn]

“The size of China's low-altitude economy as o timated at
il eq’ dtsrise

shed by 2027)
gCe public air route network structure of Shanghai will take shape with at

« RiHTHRIEESLRE. ... -
¢ *E%Hmfﬂﬁx%%{%%—ﬂ? least 400 low-alfitude flight routes planned and established.
- PR RESET "SGR
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Altitude BREE
« from O to <300 meters
(up <6000mM GND or transition to FL system)

AAAAAAAA

Aerlal Vehicle = k{788
Weight (50g/2 Kg/25Kg/ ..)
Speed / Manouverability
Range

Max. altitude

(Un-)Manned

RO o (Un-)Piloted (onboard/remote)

.....

Airspace =i
« Class/category
« Controlled/Uncontrolled
 Flight rules (IFR, VFR)

China status? 7 classes (5reg./2 unreg.)?
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Operations in Low Altitude
require more than corridors...

=" $ITHEERIMU NS EZFESS...

« TakeOff & Landings
» Vertical crossings
~& ) 3 DO ':_ - Lateral separation of vehicles
"*-“ L of g with different capabilities &
‘” v v, &l 0

different mission priorities

Source: Xiangmin Guan et al. 2024, Green Energy and Intelligent Transportation 3 (2024) 100149 (oddmonol aleliale | ) by the presenter) ° C h an g e fro m co nt rol |ed to

CAAC Key Laboratory of General Aviation Operation e China Academy of Civil Aviation Science
and Technology e Phoenix Wings Technology (Shenzhen) Co. Ltd. e Shenzhen Highgreat Innovation

Technology Development Co. Ltd. e Queen Mary University of London U ﬂ CO ﬂt I’O| |ed ﬂ |g ht a n d Vl Ce Ve rsa .
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P —— R E5t?
Growth for whom, and
at the cost of other Growth at which level:
(growth) sectors? Local, regional,
national?
A new driver for economic growth
or just
“flogging a next dead horse” ?
IR R NEE R R DM ALN?
//éz‘ .Z‘M I~ S 5.
When and for how long? ERER BENSDEZIS
Sustainable? As an aspect of the

you may want to consider ...
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=
Z—ERE?

“Jumping” on specific use cases early ...

g HL 4RIy
BEFRENAGIHTEEE?
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Growth across

verticals along Service Maintenance Infrastructure ATM/ATC Data
t?‘e ’supply/ value R&D Production Provisioning Provisioning Provisioning Provisioning Provisioning
chain

Urban Air Mobility /* / /
v v v v

Tourism / /

Agriculture / / /

Surveillance & / / / /

Inspection

Logistics

i cica v v v

transport)

* filled for demonstration purpose only
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Furonean Perenective — FASA

_ RS4RI SIS 2
WHAT ARE THE BENEFITS FOR THE EU? KM —ROMInES 22 BEASA R UAM

ENABLING
ACTIVITIES

By 2030, 340 million people
will live in EU cities and experience UAM

CONDITIONS FOR UAM
OPERATIONS

RS 22 BEASAEMNLA TGS
HHERIE M FIEEUAMBYA R :
(1) &£5738m

C miee

E4; Et,r\l—\-_'\ijﬁ_:a PROJECTS
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Source: https://www.easa.europad.eu/en/what-is-uam (accessed 2024-Nov-19)
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RUMEZIE—RRMIN =R £ BEASA

-
-
N ey
- T 5 &y, Ly
o, 84Sy
;\ '// y’a"on;ae .
/ KEY POINTS E e, e N
By O‘Op

Safety & security

Medical / emergency services
Aircraft airworthiness

Licencing

Social acceptance

Integration in transport networks
Value add (provider & consumer)

Trials / pilot projects /

GO OV HONEINE

\_

Source: https://www.easa.europa.eu/en/what-is-uam (accessed 2024-Nov-19)
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Furopean Perspective — Exambple Proiects |’C;;i;;ﬁﬂglf;g,uﬁom“merim
BRI —InE 5=

Goniq (DFS & Deutsche Telekom) _\ mHLA Sky (Port of Hamburg) 3
Based on (EU) EASA U-Space concept

« Crane maintenance (visual inspection)

« Network Identification Service « Inspection of complex structures

« Geo Awareness Service * Environmental monitoring

» Flight Authorization Service « Fast delivery of repair parts

» Traffic Information Service « U-Space, real-world 10 km? testing site
« Conformance Monitoring Service « Integration into public ATM

\°Weather Information Service / \ Max. 100 drones simultaniously /

ﬁchleswig-Holstein (North Sea Cost) _\ ﬁ:ranfield University (Bedfordshire)

« UAM-InnoRegion-SH / testbed « TRA sandbox trial / shared airspace

« Medical services for small » Elaborate knowledge, processes and
coastal islands systems

« Off-shore wind-parks (inspection) « ATM and FlightOps procedures

« Water rescue (Univ. in Heide)  Partners: CAA, Thales, Saab, ...

\ UAVs & birds J \ J
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Some “(not so) stupid questions” as lessons learned ...

—i6 * (REPR) BEAIDE" (ERZRE......

1. What if a drone leaves the customs-free-zone”? How to inspect for goods?

2. What about liability questions (especially, when flying autonomously) ... ?

3. Passenger safety & security vs. convenience & time-saving?

4. Who determines risk-based flight paths and updates in real-time?

(take a drone over a vessel, which has dangerous goods loaded)
5. A pilot of a light aircraft or helicopter flying in VMC according to VFR:

—> Still feasible in dense “drone-populated’ airspace?

If not: Is switch to IFR feasible considering ATC's workload?

6. Road traffic jams must not be tackled by flying cars/eVTOLs!
T o

8. The business case! ... Which business case ?!?

Low Altitude Economy | Dr. Dirk Klann | 12/2024 | MSiilh[RHIERILNIE ¢ Some food-for-thought e Key Takeaways
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RRMEREE

Transferable to China ?
BRI R R ERESH/G=E?
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Setting the Scene

Some food-for-thought RIEVEEEES P

Key Takeaways

Low Altitude Economy | Dr. Dirk Klann | 12/2024 | Setting the Scene o Meljl=R{eleYe BieI & (1Telle]s]| © Key Takeaways
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RRM 7S RE AT HEA

Why would you want to do that?

B AMAEAZR?
BE? /Birmhin? Use cases? / Target Markets?

AINE? R&D environment?

EFZEN%? Production environment?

WSS @ Regulatory environment?

ZFeTiEE? @ Airspace integration / integrated airspace management?
HEIE? Socio environment?
2535 IE (Ex. TA) 2 Economic environment (national, individual)?

Low Altitude Economy | Dr. Dirk Klann | 12/2024 | Setting the Scene o Meljl=R{eleYe BieI & (1Telle]s]| © Key Takeaways



Fconomic Growth — Aspects to Consider

drones (incl. supply
chain companies)

chain companies)

ZEFIBR-BEZIENLE
< eVTOLs (incl. supply

Generate

Income sales (of products & services)

time-critical transports of
use cases with a high-value goods
positive business case _/"

search & rescue/
medical applications

generate / collect usage data and
derive new insights from it

. Increasing
factors

data semvices e

enable something faster/cheaper

Reduce

117 Cost enable something at all / not possible

before without a drone / eVTOL

.~  Elements of
Wil Economic Growth

any form of subsidies (i.e. basically tax money)

tourism (Bus —= eVTOL,
Bunjee —= eVTOL, ..}

Decreasing cannibalization of diff. sectors .
. FackaTs luxuryVIP taxi service (car —= eWTOL)

last mile delivery (ebike-svc —= drone)
Often “forgotten” /

not considered.

%“*&”EIU\HK%%}E sacrifize on quality

good sample —= bad delivery

returns, claims, liability cost, ...

naoise pollution
environmental & social cost
visual pollution
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Market
Inside China?
Outside: for how long?

Take for example
German eVTOL companies ...
(not the best approach)
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Growth across

verticals along Service Maintenance Infrastructure ATM/ATC Data
t?‘e .supply/ value R&D Production Provisioning Provisioning Provisioning Provisioning Provisioning
chain

Urban Air Mobility P “ :ll: ® “ e . [ /
Logistics / / / /

Tourism ° . ' ° ( ? ° . /
Agriculture PS / Y . ) / ? 0(

Surveillance & ' n ( .‘ (

Inspection ] . ® o ] o [ o
Public safety 2

(incl. medical o o V o “ . o . ® u ®

transport)
o0l o0l o0l o0l N | o0l o0l

* filled for demonstration purpose only

HIE—NBEWHIRE (B&E) , BES5E. RALE. 257 BIIRE, ARRERITER.
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ZrBIK-REOERERE

= b Wise policy-makers would want to ask some questions...
= Bl el el B S RIBER I EE S8R —LLaR. . ...

* |Isthere an integrated roadmap (what?, when?) considering pre-conditions (what needed for it?)

« Are inter-dependencies being monitored in a causal model over different target time-horizons?

Is a target market segment ready for being harvested? What needs to be done to develop it?

Which substitutes are there / will be there for a service/product offering?

Is there a clear value-add for the consumer and/or the wider public? (use case # business case)

Is the value-add offset by any hidden cost / side-effects (economically, ecologically, socially, ...)?

Low Altitude Economy | Dr. Dirk Klann | 12/2024 | Setting the Scene o Meljl=R{eleYe BieI & (1Telle]s]| © Key Takeaways
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KEY OBJECTIVES

X EER

Safety & Security

TELRR

Comprehensive &
Balanced Approach

e & FHERITE

Viable In The Long-Term

KEIAJ1T

Contribution To Economic Growth

XIERFFIRIKHYTTRA

Aligned With National Development

SEZRARIEEN

ti &K W N =

Tk, ZARRA. B, ARUDEIESNSSHENAT TEREPIIXEE:
EEAVER, KBRS, Famirh, W<IE, HEIEXLRE, BERRIENTT

A Potentiol Wav Forward

WORKSTREAM

KEY ACTIVITY

N Sl Klann
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Comprehensive
Framework

Dependency Model

Benefit Assessment

Trials, Pilot Projects

Implementation
Portfolio

V €

NCO N NC NC O )

Policy alignment
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A Potentiol Wav Forward ...

CSl:Klann
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K

Key Projects
Delivering?

Research,
Industry,
Society —_ Capabilities
Allgngdf?-*‘ | VS.
?O\'\?o\ | /_Objectlves‘?
P\\'\Q(\
’\(\O\S,'\S
. \wd\ec PR, .. DT -
o X S‘o“ﬁ"'s - /,/fAssumptions
%6((\?‘;0\ in PIace" ' Changing?
s
e“de(cf;e\
ot W + IRFBSLHERSLERURIE
- MEETERED,
e - EE feouAMibE
e 2025 2026 2027 2028 2029 2030 TREHMEE,
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Seiting the Scene

Some food-for-thought

Key Takeaways BE S
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\,3\/ Do not expect easy questions or answers.
fn  (If too easy, someone might trick you.)
I
0
. : : 29N
Manage expectations regarding economic growth. \-'l"
(Use a comprehensive framework.) I\

s _/ . .
< Integrated airspace management is key!

'"‘ (Address stakeholders’ concerns as early & open as possible.)

Imagine a future 20 years from now... ..’

(Is your approach scalable? Side-effects? Hidden costs?) <o
n
I
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K255 - KA HE

Traffic jams gone? XXEREEXT?
Accidents decreased? EHREIST?
Economy grown? &5fEKT?
Pollution reduced? SR T?

Quality of life improved? £EREXET?

Helicopters? EHR#H?
Light aircraft? #=28{7287
Kites? Rz?

Let’s have a fruitful discussion for a future,

which we all would like to be a part of ©

B IRARB T IRERRSRINTIE, Tl JERIRIRFRY
MMEEEFREHIFT TE. BATEMIIEA,
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Dr. Dirk Klann
dirk@csi-klann.com +86 1522 1044 115
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