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work on the future
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Learn from the past



Ludwig Lohner and Ferdinand Porsche
(1858 & 1875)

First in-wheel motor electric & hybrid
car in the World (1900)

Source: http://www.germannotes.com/archive/article.php?cPath=49 52&products_id=791, Ludwig Lohner, : Jacob

Lohner & Co



Business essential 1:
The battery - Alessandro Volta (1745)

.anthroposophie.net/bibliothek/nawi/physik/volta/bib_volta.htm , Chevrolet

: http://www

Source



Business essential 2:
The Motor - Nicola Tesla

».Es schmerzt mich es zu sagen, aber hat bisher
strategisch leider alles richtig gemacht. Wer einmal
elektrisch gefahren ist, der ist fiir alle Zeiten fir den
Verbrenner verloren. Wir brauchen geile Autos - und
eine nahtlose Infrastruktur!“

Dr. Stefan Niemand, Leiter Modellreihe Battery Electric Vehicles,

auf dem 18. Technischen Kongress des Verbandes der Automobilindustrie (VDA)
in Ludwigsburg 2016

1856

Source: https://historyrat.wordpress.com/2013/01/13/lighting-the-1893-worlds-fair-the-race-to-light-the-world/, Tesla



Nicola prototype (2016) is coming

——

2018 will be the year of the introduction of electric semi’s for the long haul
In the EU with respect to the driving time and rest period regulation No 561/2006



The new king of the road




The first operational long haul range extender
e-truck

2 CHINA SHIPPING

Source : emoss EVER, launched at the EVS30, October 2017



Will Automotive be the future of mobility?

e Based on the ‘traditional’ values of individual freedom and
maximum flexibility

* Major positive disruptive technologies will consolidate the
automobile to be the prefered choice for mobility of persons
and goods

1. Electrification : Zero emission and Zero energy
2. Automation : Zero congestion and Zero accidents

3. Connectivity (IOT) : Zero empty and cost



Gartner Hype Cycles show that EV’s are

leading the innovation

expectations Autonomous Vehicles

Internet of Things

Embedded Hypervisor
High-Brightness LED Headlamps
Gaze Control

1SO 26262

Lithium Ilron Phosphate Batteries
Silicon Anode Batteries

Open Automotive Alliance
In-Vehicle Ethemet Automobile IP Nodes

802.11p
Nanomaterial Supercapacitors

Sensor Fusion
Virtual Prototypes
Wireless Power Charging

AUTOSAR
MISRA C 2012
Head-Up Displays

Adaptive Cruise Control
Automotive Radar

System Prototyping

Dashboard Camera

Night Vision Enhancement Systems

Haptics in Automotive

Gesture Control

Electric Vehicles

Wireless Electric Vehicle Charging,

Digital Irstrument Cluster
Neuromorphic Hardware
Driver Monitoring System

Drive-by-Wire

ICE Start/Stop System
Biometric Driver Identification
Lane Assist

NFC

Genivi Alliance As of July 2015
Innovation I':;f;:; rough of sl £ Enlight t Plateau of
Trigger E o Disillusionment ope of Enlightenmen Productivity
time e
Plateau will be reached in: obsolete

Olessthan2years O 2to5years @ 5to10years A morethan 10years ® before plateau

Sustainability Consulting Services

Internet of Things
Smart City Framework
Green Cooling
Smart Transportation

Consumer Energy Storage

IT/OT Integration

Car-Sharing Services

Energy Efficiency Program Management
Water Management

Home Energy Management

i Position Manag it

Fuel Cells for the Data Center

Integrated and Open Building Automation
and Control Systems
Sustainable Production
Corporate Social Responsibility
Ecolabeling, Footprinting
and Sustainability
Certification

expectations

Connected Home

Energy Water Nexus
Energy Efficiency Gamification

Environmental and Location
Sensors for Data Centers

Air Quality Monitor

'Smart Parking
Creating Shared Value

CSR Reporting Sustainable Design PLM

As of July 2016
Peak of
Innovation Trough of . Plateau of
Trigger Ex:'eftl::;:gns Disillusionment Slope of Enlightenment Productivity
time -
Years to mainstream adoption: obsolete

Olessthan2years O 2to5years @ 5to10years A morethan 10 years ® before plateau

Source: Gartner Hype Cycle Automotive 2015



Global Automotive Executive Survey KPMG 2017

Regulatory pressure pushes awareness for electrification:
Battery electric vehicles are this year’s #1 key trend.
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@® OEM captive financing and leasing @ Innovative urban vehicle design concepts

Percentage of executives
rating a trend as extremely

important
Battery electric vehicles (BEVs) @
Connectivity and digitalization 49%

Fuel cell electric vehicles (FCEVs)

Hybrid electric vehicles (HEVs)

Market growth in emerging markets
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Increasing use of platform strategies
and standardization of modules
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Creating value out of big data
(e.g. vehicle & customer data)

Mobility-as-a-service/Car sharing

Autonomous and self-driving cars

Downsizing of internal
combustion engines (ICEs)

Rationalization of production
in Western Europe

©°000

Source: Global Automotive Executive Survey KPMG 2017



Thank youl!



