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Technology enables new mobility business models

Growth of Downstream New Mobility Business

Sheviire e Subscription Services

Digital Transformation &
Data Monetisation

Beyond Cars — Drones,
Delivery Bots and Flying
Urban Vehicles

Rise of Autonomous Taxis Growth in Autonomous in
and Shuttles Commercial vehicles
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Future Scenarios
of Mobility

» Technology as key enabler —

smartphone and connectivity,
not only embedded tech

» Customer real-time feedback
and service offerings

* Change in thinking on
ownership — rise of
subscription services

* New trend with significant
revenue potential — data
monetisation —what to do with
data?

« Autonomous enabled by new
tech and startups, cost saving
and insurance

* Smart city solutions for last
mile — drones and FUVs

* Cost of ownership and
affordability in Africa
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Changing urban demographics are leading to travel problems thati

mobility services aren’t solving

Factors Impact To Mobility
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) ¢« Over o of the World's population lives in * More concentrated density

Urbanisation: I
by cities, expected to rise to 67 %o by 2050; Limited space
— o/ . _ * Increased mobility demand
urbanisation exceeds 80% in OECD countries « Unbalanced Supply &

Demand

* Urbanisation
» Congestion time and cost
» Change in preferences

» Change in ownership
perceptions — inefficient use of
private vehicle

« Drivers spend 50 hours per year in * Unproductive time spend

congestion which stifles the economy of : Ioncon\’/‘(tenignci & high GOtS.tS
1% of GDP pportunity for innovation

in new mobility services
* 7 million lives are lost prematurely each
year due to air quality; mobility is the
largest sector contributor

« Efficiency and pay-per-use

* Digital technology platforms
open new possibilities and
business models

+ Inconsistent Transport
Provisions

. . 0 .
Private cars are utilised 4 AJ of the time and « Multiple apps & fragmented

. Insufficient account for 29% of transport trips on average,

. Solutions 0 markets with several
L] = but account for 85% of our mobility providers
expenditure « Fixed, inflexible routes

Lack of information,

Global mobility market needs new type of mobility services.
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New players are disrupting the market

1inUK and 1 in

+ Affordability and convenience
Greece

AParkNow  Smart Parking - >200 cities in EU

and US * Challenges to overcome:

competition and regional
differentiation
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Key Business  |pyestment Regional ' Simple technology enabler is
Indnvnd_ual pla)_fers _aan!ty (ONGIGN  Competitor Model s Raised Presence ' the smartphone — direct
quality services is stifled by the &) carsharing ; 8 Cities in EU, 13 in | access from user to provider
price competition, few single mode / U #mn, | (MG, ' in real time
sector offer large coverage as well EDriveNow ~ Carsharing - JIETES TSR0
A A HH | . oy .
as high profitability B  cHailing €1413Bn 400 cities Globally '+ Rise of e-hailing, carpooling,
! carsharing, ticketing and
lyn eHailing €1.98Bn 65 cities globally : smart parking apps
@ pagaCar Carpooling €291.96 Mn 22 Countries Globally : . .
Maas . *» Business model - Asset light
Qisexip  Mtegrated - Germany | vs.asset heavy
ﬁ 1020 Mobility :
A ParkNow = o | « Examples
, .. Integrated €76.73 Mn 1200 cities Globall !
~/masabi % DriveNow - “moovit Mot?ility ’ :
uouacar [yfy '« Local: CarTrip , uGoMyWay -
€D moovel ' . € moovel Integrated 3 Cities in Germany | Carpooﬁng, GoMetro —
Hwaze Tmoovit Mobility and 2 cities in US L . .
it RemeDuio . integrating solution
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Development of Autonomous Driving will Outpace Uptake

: = d * What is autonomous driving

and development roadmap
* Enablers of AD:

Human
Mind Off Brain Off
* Infrastructure
» Connectivity
* Insurance industry (safety)

* Processing power and
artificial intelligence

Current Level * Threats to uptake

@ ® > @ @
2011 2016 2018 2025 2030 * Jobs
: Awareness for .
\ Early Warning Traffic Control Aoy General Awareness Popular vote
o Systems

Full Autonomous

Level 0 Level 1 Level 2 Level 3 Level 4 Level §
New -~ — s —_— —
Vehicles 40 million 15 million 5 million 2 million 1 million
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Social Pushback on Autonomous Technology

GM self-driving car gets PULLED OVER

by police and slapped with a ticket in Uber in fatal crash detected

San Francisco after getting 'too close' .

to a pedestrian pede_strla_n but had emergency
braking disabled

The driver who died in a Tesla crash using

Autopilot ignored at least 7 safely warnings  UKkicks off driverless car law review
to get tech on the road by 2021

UK takes first step towards

criminalising driverless car hackers Self-d riving cars attacked by angry San
Francisco residents

Human attacks have accounted for a third of accidents this year
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V2V Communication Between Commercial Vehicles

Peloton Technology, US
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System Display with
Real-Time Video
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Acceleration & Braking
Controller

Forward-looking
GPS Cellular & WiFi camera
Communications

Driver-centric Design
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Radar-based Collision
Mitigation System

DSRC Vv2v
Communications
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ELECTRO MOBILITY
TRANSFORMING THE MOBILITY
ROADMAP




Electric Vehicles Sold in the last decade

EV sales have doubled since 2015 —currently EVs account for a penetration of 1.2%of the total passenger car market. In
comparison, hybrid carstook 15 years since launch to reach the 1M mark.

GLOBAL ELECTRICVEHICLE OUTLOOK: HISTORICEV SALES, GLOBAL, 2007-2017

1.137.046

Over 8 years to reach one million

EVs collectively 546.417

324.751
211. 765

1 6
100 468 1.960  6.763 5%5
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

N/ N\ o e [N\ sin T\ s N\ o I\ I\ S

Note — December numbers have been estimatedbased on average sales per month
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EV targets announced by OEMs in 2017 :
The last 6 months 11 OEMs have announced EV milestones and targets. If all the announcements made sof
come true,there willbe about 25M EVs sold by 2025 or 20%o0f all cars sold to be EVs

OEM ANNOUNCEMENTS AND MILESTONES

PORFRPRSCHE
* Ford and Zotye

formed ajoint °
venture. A new

TOYOTA

ASTON MARTIN

Porsche plans50% of
cars to be electric by
2023.

Mission E to be its first

* By 2030, Aston Martin .
expectsthat EVs will
account for25% of its

GM Announcesall electric future
with 2 fully electric vehiclesby

Toyota plansto offer
2020 and another 18 modelsby

more than 10 EVsby

all-electric vehicle that salgs, with the rest of the 2023 50:50 joint venture 2020.
is planned for 2019- Ilneupexpecter?t;)%e + Plansto sells 1 million EVsby tHat\iviII offer EVs - Aimtosell overl
2020 YL 2026 million EVsby 2025

» All cars produced from 2019
onwards will be electric or hybrid;
first one produced will be in China.
» 5BEVslikelyto be launched
between 2019-2020.

=

* VW Group as a whole will deliver
more than 80 new modelsby 2025.

50 BEVs and 30 PHEVs

* Aimto sell 2-3 million EVsby 2025

* By 2025, BMWwill offer 25
electrified vehicles12 will be fully-
electric.

* Aimsto have 25% (.8 million) of
its vehiclesto be electric.

Daimlerannouncedto invest 5
billion yuan ($755 million) in China,
with BAIC (JV partner), to produce
electric carsand the batteries.
Aims25% (0.7 million) of its

+ Aimsto have 1 million EV salesby _/L . ) vahirlacnroduced to be electic by
2025 RENAULT NISSAN MD;SUB\SHl ( %“‘;\ &
@ JAGUAR S
([ * RenaultNissan & Mitsubishi alliance ®
announce 12 new electric vehicles JLR announced 100% shift
by 2022. towards electric and hybrid
vehiclesby 2020
BY 2025 ~25M EVs 20% WILL BE EVs ~400 EV MODELS
AS PER ANNOUNEM ENTS
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Supply chains will face disruption

» Conversion vs. purpose
design

* Elimination of traditional
powertrain value chains
* New battery value chain

* OEMs are not battery
manufacturers — risk and R&D

* Rise of tech and loT
companies in automotive
manufacturing

* New materials will disrupt
supply chains

+ Aftermarket and end-of-life
disruption — reverse logistics
costs for recycling
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Boominthe automotlve startup ecosystem

HMI
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Cybersecurity
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Autonomous Algorithm
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Sensors Hardware

Velodyne

HD Mapping
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Aftermarket Telematics
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