Advisory

Leveraging Smart
Infrastructure in smart
cities for urban mobility




'Megatrends are forcing a rethink by cities and businesses to address
infrastructure needs and developments

Economic
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| Technological-
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In cities technological breakthroughs will spur an avalanche of automotive
innovation to address mobility issues and create new value chains

Megatrends

Demographic shifts

Driving innovative in
automobiles and mobility

infrastructure

Accelerating
urbanization

Shift in global economic
trends

Climate change
Technological
breakthroughs
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Small-Low
Cost Cars

Powertrain
Electrification

Connectivity
Demand

Functional
System
Convergence

New Business
Models

« Shift to smaller cars
* Mobilizing large part of population in emerging
markets with incomes ~$5,000

* EV adoption - 25%
* Better costs >50% lower by 2020
* 50% power electronics cost/size reductions

* Increasing telematics and mobile connectivity
* Move toward intelligent transportation systems

* E.g. rapid growth in functional safety features
(360 Situation Awareness)
* New legislation/backup cameras/auto-stop

« Car-sharing and mobility business models
« Different Vehicle vs. Energy/Ownership models
* Electric charging networks

Technological breakthroughs

Ubiquitous connectivity

Energy storage

Cloud computing

Social networking

Nano-technology
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These new value creation opportunities will happen at the intersection of
smart buildings, smart energy grids and the connected car

N N \
Smart Building Connected Vehicle Smart Energy Grid

New Value Creation

Microgrid in a box Distributed microgrid
Optimize asset use Aggregated generation
Second life battery sales Critical community resources for disasters
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Smart cities go hand in hand go with connected and autonomous vehicles

Connected Vehicles

Vehicle Automation

Internet of Things

Machine Learning

Big Data

Mobility on Demand

Connected-Autonomous Vehicles and

Instrumented Street Furniture

Benefits

* Order of magnitude safety
Improvements

* Reduced congestion

* Reduced emissions and
use of fossil fuels

*Improved access to jobs
and services

* Reduced transportation
costs for gov’'t and users

* Improved accessibility
and mobility
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Designing EV vehicles to seamlessly integrate into the connected GREEN eco-
system will drive additional customer adoption and increase retention

&
\ Data analytics via OnStar or
|' u J vehicle to grid communication

n a e @Star

= Transient power needs can be balanced
to cut peaks and decrease rates

Power from solar parking

arrays or building mounted
panels stored in vehicle
batteries

Chevy Volt battery with over
16kW of grid balancing capacity
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The migration towards connected mobility solutions has clear strategic and
operational implications

Connected
Number and T\ Mobility
complexity of
Solutions Integrated
Technology Vehicle
“Point Solution”
>
Yesterday Tomorrow

Strategy

HP Race > Brand

Baby Boomer, Genx

Separate, Regional 10yr Vehicle, PT,
Tech Roadmaps, Vehicle Platforms
Technology centric linear innovation
Vertical Integration “Pendulum”

« MPG Race > Brand?

« GenY,GenZ

* 15yr Global Product Plans with hard-coded, integrated
architecture specs for modular product/tech flexibility

* Tech and Business Model Innovation — non-linear

« Strategic leverage of LT extended enterprise partners

Operations

Functional, Coordinated

Vehicle Centric Development Speed
Supplier/Tech “Sourcing”
Automotive Talent

Dealer Showroom Experience

« X-Functional, X-Value Chain Integration Capabilities
* Multi-Clockspeed Process Integration & Agility

* Ext. Enterprise Tech Mgmt & Solution Co-Creation

* Non-Traditional Talent & Skills

« Total Ownership Experience
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Total Eco-System Benefits of Connected Cars Can Be Substantial...

Benefits of Connecting U.S. Vehicles by Penetration ($B per Year)

5262 Internet of Cars
32 Service Providers
/ Society = Traffic guidance, navigation,
» Fewercrashes emergency Services
* | owertrafficiroad/toll ~ ® “Google on wheels,”
operation costs PAYD insurance, LBS
* CO,reduction
Auto OEM/OES
Vehicle User = Lower service/
= [ ower operation cost warranty costs
* | ess time stuck in * New profit pools
10% 330, 30% traffic, more productivity = Architectural savings

| |
Benefits Per Car $ 220 $ 750 $ 1,750 Lower cell phone cost
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...And convergence of connected vehicle and smart infrastructure will move

the industry closer towards autonomous driving and greater asset utilization
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Our Outlook on the Connected Car refers to a broader integrated Mobility

Eco-system...

“Narrow” Definition
A connected car is a car that is equipped with internet
access, and usually also with a wireless local area network. This
allows the car to share internet access to other devices both
inside as outside the vehicle.

«©)

Wikipedia

L DSRC/NFC

Suggested Broader View

“Connected Car” refers to the broader integrated Mobility Eco-
system that enables vehicles, customers, smart buildings, and
intelligent transportation systems to interact through seamless
wireless connectivity and enhanced sensing and computing
infrastructure

Standards

Seamless, Ubiquitous
Wireless Connectivity

Intelligent Advanced Smart
S Transportatior A\ Consumer :
Po llCles Systems Intelligence Mobility Servlces
- N N /
Smart Sensing and
Computing
Infrastructure

PwC



...One which contains endless potential service areas for suppliers across the
value chain

@ Mobility Eco-system Value
Consumers Chain Players
. Internet radio Original Equipment Manufacturers
(OEMs)
. _ Technology companies
* Dynamic routing Navigation Convenience * Remote operation
_ « Charger Content providers
+ Braking Electric locat; d
Intervention Nelivie Services e . .
reservation Wireless providers
S e .
LLLI o Fleet and rental companies
e
Govemnments Vehicle Insurance companies
Manufacturers
* eg EPass By = » Remote diagnostics R irsh
and alerts epair shops
» Firewalls and endgption m “’Egege"t | Operajggusage monitoring Aftermarket retailers/distributors
- Usage based insurance (e.g. Progressive) Aftermarket telematics suppliers
Dealers

."I OEM part suppliers

Third party businesses*

“Third party businesses induede: lrsusance companies, leet maragement, Traffic concems

ource: S8D, 2012
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..If implemented correctly a connected car service programs can create value
for all players involved...

Benefits

 Better risk-adjusted
pricing

* Access to new
customer segments

* Fewer accidents

* Less fraud

* Increased customer
touch points/
interaction

Sales of granular data
or
universal score

Benefits

» Scale up volume

« Sell data to multiple
insurance
companies

» Up-selling

Telematics

Insurance Insurance products

and services

company

Fees

Value-added services,
and feedback on
driving behavior

Access to driving
data

service
providerd

1) Can be third party providers, auto OEMs or even insurance companies
2) Value creation for this segment is driven by choice of go-to-market strategy (not detailed in this phase).

Value creation across telematics based insurance eco-system

End customer

Benefits

* More transparent risk-
based pricing/
discount

» Value-added services

* Improved customer
service

 Driving improvement
information

ILLUSTRATIVE

Government and

society

Benefits

Safer roads, resulting
from fewer accidents
Environmental benefits
from decreased driving
Reduced costs from
public property damage
Government resource
reduction (less law
enforcement, reduced
accidents, etc.)
Improved driving
experience and road
safety through real-time
accident information
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... But Key Barriers for Wider Adoption Still Need to Be Removed

Consumer Readiness (Demand) Vehicle/Technology Supply
1) Consumer Acceptance 2) Technology
« HMI / Driver Education » Differing vehicle and connectivity
* Trust in assist / control lifecycles
functions » Unpredictable vehicle operations
* Cost * Cost-effective, scalable, fault
n tolerant architectures
3) Privacy ‘V
“ e+ Customer data including 9 Liability
location and travel data * Security - Hacking, viruses,
hijacking
* Distraction
 Safety
e End-End Eco-System Integration

» Technical Integration — Roads, Vehicles, Data,

etc...
High Risk/ Barrier — Partial/No (@)  Business Integration and Profitability
Solutions  Eco-system Roles and Ownership
Moderate Risks- Only Partial O 9
Solutions « Investment Risk
Moderate Risk — Plans in Place O * Political/Regulatory Alignment
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