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Cross-Industry Whitepaper Series: Empowering Our Connected World

Vehicle-to-Vehicle

Alerts one vehicle to the presence of
another. Cars can “talk” to each other
using various available technologies

Vehicle-to-Infrastructure

Alerts vehicles to traffic lights, traffic
congestion, road conditions, etc.

Vehicle-to-Pedestrian

Car communication with pedestrians
with approaching alerts and vice versa

Vehicle-to-Everything

Vehicle-to-everything (all the above)
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M Vehicle hardware B Vehicle software B Alternative business models

Hardware Drivetrain Industrial design
Electric motors, Modular bodies,
power electronics, advanced user
advanced batteries interfaces

Autonomous drive/

=y operating system
Q Advanced central
operating system

Corner modules,
advanced
sensors, etc

Entertainment
platform

Features and
connectivity

mirroring the with self-driving
home-entertainment capability
experience
Apps and services Alternative business models Data analytics
= Full library of Autonomous Fully connected
B applications @ vehicle sharing, % cloud processing
from 3rd parties new service and data feeds for 3

offerings, etc manufacturers
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Intelligent driving
Intelligent cockpits -
Intelligent vehicle-cloud services -
Intelligent mobility power -
Safety and trustworthiness -

In-vehicle optical applications -
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Healthcare (Making Health Computable, Bettering Quality of Life)

Food (Data-driven Food, Production for More Bountiful, Inclusive,and "Green" Diets)
Living Spaces(Personalized Spaces with Novel Interactive Experiences)
Transportation(Smart, Low-carbon Transport, Opens up the Mobile Third Space)
Cities (New Digital Infrastructure Makes Cities more Human and Livable)

Enterprises (New Productivity, New Production models, New Resilience)

Energy (Intelligent, Green Energy for a Better Planet)

Digital Trust (Shape a Trusted Digital Future)
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®* Mechanical Subassemblies get standardized, and players
hardware merge to benefit from scaling up—ie, chassis
components, body substructures shared across
models/brands
® Drivetrain 3-5 players with competitive advantage scale up
production—ie, batteries for electric vehicles, fuel
cells, drive units for modular cars
® |Industrial Vehicle interiors and exteriors remain a key differ-
design entiator, and importance of brand value rises in
* Branding an increasingly commoditized sector
* Operating 2-3 standard operating systems for autonomous
system drive (and potential other systems—eg, onboard
communication architecture) as a plug-and-play
solution
® |In-car 2-3 large-scale multimedia ecosystems present
entertainment | attractive opportunity for 3rd-party development,
probably established mobile platforms (iOS, Android)
* Cloud Analytics skills and server technology are leveraged
* Data to create services that facilitate the usage of big data
analytics for commercialization and customer satisfaction
®* Apps and Built-in navigation and media get replaced by apps
services provided by 3rd-party developers, curated via app

store and more widely connected via online services

® Alternative
business
models

Vehicle provided to consumer just for duration of
ride and specific to trip purpose, making mobility
the actual product, beyond vehicle

o $1,200
Motors & Transmission
Electric Motor-generators, E-transmissions

e $1,300
Power Electronics
Inverter, DC / DC Converter, On-Board Charger

o $5.000 ~ $10,000
Battery
Battery Cells, Packs, Wiring/Cabling, Housing

o $500
Cooling and Thermal

Diagnostics, Sensors, Heating/Cooling, Pumps, Valves, Controls

5 Battery Management System $500
Software Real-time Diagnostics, State of health, Safety, State of Charge,
Charge and Discharge control
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