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Vertiport operations in 2030 could follow a distributed hub
and spoke model
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Suburban areas volumes, a cluster of rooftop

may be serviced the area may have vertiports

by1to2 and could together serve as |

vertiports — “the “hub”

_ spokes”
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European «f* Firstmanned flight & Expected certification, i.e., commercial roflout possible
- oy F—. Announcements
2016 2017 2018 2019 2020 2022 2023 2024+ made for EU
o @ Frankfurt, Paris in
R valasoee=n ®Public test flights in Stuttgart Helsinki and Singapore 2021 (test flights)
AIRBUS E3 N.a.
JOBY & @ N3
== LiLium @ bz
Dusseldorf in 2025
@ @ Linz in 2021
CHANG No certification for current medel in Western countries (test flights),
Seville, and Lliria
M. a.
@ Currently manned test flights @ @
in Mew Zealand
@ @ N.a.
Diesign stage
[ ] M.a
VERTICAL Design stage
MOOC ) oo N.a
Test flight certification
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MN.a.
@& HYUNDAI Design stage
v MN.a
" Design stage
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ASCEMC o Paris
Design stage 2024
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1 | Asustainable energy source
Battery weight and recharging time are limitations of the current generation of lithium-ion battenies, and

next-generation solutions are a few years away.

2 | Mobile networks for low-altitude connectivity
5G will be a beon for eVTOL communications and should be widespread when the first VTOLs hit the
market around 2025

3 | Urban air traffic management
Managing low-altitude drones and eVTOL traffic is a work in progress, with standards for drones coming ﬁ
firgt, followed by eVTOLs in the next few years,
r
4 | Critical safety and certifications
Compliance with as-yet-to-be-formalized standards is a gating factor for eVTOL companies eager to get
their aircraft and services up and running ,@,
5 | Competitive service-based pricing
The eVTOL mass market will take time to grow, driven in part by the high per-mile cost of an air taxi $ $
mulpaled to other forms of utban transport.

6 | Social acceptance
Perhaps the biggest challenge for most prospective customers is a lack of experience with vertical air travel
Fear of flying, noise pollution, and busy skies are deterrents. It might take a generation to get used to eVTOLs.

[23 3-25] eVTOL 702 & HIZRIXI7} sHZSHOF Sk= 67HX|
ZX4] : Altran, En-route to Urban Air Mobility, 2020
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UNMANNED PASSENGER WIDESPREAD
CARGO AIR TAXIS ADOPTION

2020 - 2025 2026 - 2030 2031 - 2040

A4

PRODUCT DEVELOPMENT

N Fototype testing

2035: Improvements

I art manufacturing plant implementation begin in battery technolagy
will allow eVTOLs to
I |anned flight testing in real environments and predefined routes fly longer and

connect more and

I <t cetification process and UTM integration
more regions

2023: On-demand drone e 2030: A new era of
deliveries are a reality in multiple mability, eVTOL mass
cities around the globe production is on the way

O 2025: &VTOL VIP services start to compele
with current helicopter air taxi services

UTM INTEGRATION I

I first UTM intsgration via unmanned drone deliveries
B Testing and integration of unmanned drones to current Airspace

I [csting of first pilated operations

GOVERNMENT RELATIONS & INFRASTRUCTURE = >

N 42 JrAl o e ructifeared

manufacturing plants

BeQeaees——a—T7F=———F=—-—5 OP”‘““’"S 1 g fruIDINg search

& rescuc and emergency missions

Y "1 lo ities launich sir tul setvices

and urban drone operations, testing
different business models

2028: Multiple cities are operating air taxi
services on pre-defined routes

N

PUBLIC ACCEPTANCE }

I Fublic demonstrations/public awareness o
I 0:gital engineering education
e 2 2040; Start of first

_ Unmanned cargo drones utilization will autonomous operations
increase public acceptance

(T3 3-26] OofjofHA] Yist ==

&4 : Altran, En-route to Urban Air Mobility, 2020
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2025-2035

2020-2025

* Minimize everyday disturbance
from noise pollution

2018-2020 * Address visual disruption impact
* Engage with unions to address UAM from widespread UAM
job disruption
* Work with environmental groups
* Address autonomous to resolve battery waste challenges
technology safety fears and address impact to wildlife

* Resolve privacy concerns stemming
from DAA/SAA! syslems‘

Minimal UAS visibility Pilot programs rollout Nearing steady state
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Z4 1 NASA, Urban Air Mobility Market Study, 2018
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Large cities Medium cities

Large, dense, high-income urban city, e g, Medium, less dense, medium income,

Paris, Berlin, Madrid, Hamburg, Vienng, urbanfsuburban city, Sevilla, Lisbon, Dusseldorf,
Barcelona Riga, Athens

Qutposts, areas of interest or 3-5 Vertipads 35 Major suburban commuting stations,

private use for high net worth

private use
% individuals, or in wealthy suburbs

Near concentrations of high 5-10 Vertibases 37 Major corporate headquarters, major

origin and destination points retail districts, and major commuting
% stations

Major airports, city centres, 2-3 Vertihubs 1-2 Main airport, downtown, and major

and major commute corridors 2 work district

4o-6o Total landing pads  20-45
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