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Business Model Innovation Framework

Who do we serve?
v’ Target consumers
v" Value chain locations
v’ Roles performed
How do we provide it?
v" Channels
v’ Partnerships
v" Supply chain configuration

What do we provide?
v" Benefits/solutions
v" Products & services

How do we differentiate &

sustain?
v’ Brands
v Quality, consistency
v Core competency

How do we make money?
v’ Value levers
v’ Cost levers
v’ Pricing rationale



Who do we serve?
Guiding & Optimizing Transportation

Individual Mode Optimization, Mode Selection, Network Optimization

Driving Transit Pedestrian/Biking
Passenger
Freight/Truck What are the biggest pain

points?
What can we best address

: .. C using our assets?
Navigate to destination considering

« time, distance, road characteristics (260+ attributes)
 real-time conditions (traffic flow, congestion, weather, incidents)
« energy/eco impact, safety (slope and curvature of roads)



What needs are addressed?
Mobility, Safety, and Eco Efficiency

Driver Information Active Safety Powertrain Efficiency Traffic Management

120 140

10\ 160

Curve Speed Warning Adaptive Cruise Control Hybrid Powertrain Control Consumer Information
Speed Limit Advisor Adaptive Frontlights Transmission Control Operations

Driver Alerts Collision Avoidance Predictive Cruise Control Planning
Lane Keeping Performance Measurement

HERE Maps and Real-Time Data are combined in different ways
to serve different needs




How do we provide?
Shifted to an index and platform centered view

Real Life
Index




What do we provide & where do we invest?
Investment in true-to-real-life index of the world

e

026 X2 575600

Countries mapped Changes per day Buildings with indoor maps

B9 R34 12280000

Countries with Countries with live External sources help to
voice-guidance traffic services create our maps

Cities with public transit Languages



Partnerships/Value Chain:
Powering Automated Vehicle Technology

HERE

Automotive Cloud

Nov 2013

HERE has teamed up with Mercedes Benz to
jointly develop smart maps for connected cars
and ultimately, self driving cars.

Jan 2014
North American Auto Show 2014: Continental and
HERE team up to map out the future of vehicle

connectivity

Joint development for next generation Electronic
Horizon, Automated Driving and new Intelligent
Transportation Systems based on high precision map
technology




HERE’s Ambition
Transforming the way the world moves

To produce state of the art computable

Computable Reality

index of the world around us Fully interconnected and

Digitized Maps

to get from Ato B

25 years ago map creation
started out by digitizing
physical map sources

attributed 3D models, combining
aerial and street level
technologies and real-time data

Computable Roads

to Guide My Way

Precise road geometries with
rich sets of attributes to
make them computable




HERE HD Map" By . *  Derived from LiDAR
SRS * 3D spline based surface model
e L 7 * Lane-level and intersection

mapping

Slope, Elevation, Curvature
Ability to model non-drivable
surfaces




Real-time Environment Awareness

Traffic, Incidents,
Weather, 39 Party

o

Real-time Vehicle
Observations




Driver Behavior




Southbound driving, rainstorm

~~Speed [km/h]
68.2—-




Automotive Cloud

Leveraging vehicle sensors and location data to enable new solutions

High Definition Maps & Traffic

Cloud-Based Analytics Services

Enterprise

Fleet Management
& Optimization

Urban Planning

Traffic Management
Road Infrastructure Planning
Multi-modal

Auto Safety

Partially Automated Driving
Highly Automated Driving




Business Models

* Value chain specific (automotive, mobile, enterprise, government)
- Players in the value chain
— Sources of value
— Roles are shifting in virtually every sector

* Shift from license and sell content to access platform and conduct transactions
* Build and sell applications

— Free to consumer

— Built into cost of device and/or automobile

— Some location based advertising
* Public/Private Partnerships

 Create intelligence out of data assets and continue to fuel and improve the data
and experience



Eco-Routing Example

Hyundai Eco-Route using Geometry, Slope, Speed Limits

Green routing feature will offer fuel-saving directions based on
digital map and traffic data.

Uses details such as hills, road geometry, and driving terrain,
to calculate the path that will use the least fuel.

Green route can save about 6 percent or more compared with
traditional fastest and shortest route.

Short Route IS

B




Optimizing Truck Routing & Efficiency

Predictive Cruise Control using HERE Slope Data
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GREEN BAY, Wis. — May 2, 2012 — Schneider National announced it will transform
its fleet to reduce environmental impact. New trucks manufactured by Freightliner
will include Predictive Cruise Control to save fuel and reduce CO2 emissions.

Source: Schneider National




Safety & Efficiency Example

Real-World Commercial Launch — Audi A8, A6

Adaptive Cruise Control

Recognizes exiting car at ramp
and avoids braking

Prevents acceleration on exit
ramp

Source: Audi Media-Services

Predictive Frontlights

Activatels highway lighting on
entrance ramp

Activates cornering lamps at
intersections

Dynamic Shift Program

8-Speed Automatic Transmission
avoids unnecessary shifts on
narrow curving roads
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Multi-Modal Routing
Car, Public Transport and Pedestrian Routing

Public transport, pedestrian, and biking are becoming more central
to the way people travel based on consumer choices, government

initiatives, and urban growth.

3rd St N\.\

lllndependenélé Ave SW Independence Ave SW
tayburn House
Office

Building

C St sw C 5t SW

S Capitol St SE

Key HERE Functionality

+ Automotive-grade global maps for effective car routing e
 Extended navigation roads at key sites (malls, stadiums, etc.) to ¥ =0
appropriate venue entrances ool B

Public transport (rail, bus, etc.) lines, stops and routes based on )
timetables (where available) or estimated routing 2l o

* Pedestrian routes including paths, connectors (stairs) and more
+ Millions of POls to route to

Benefits

+ Addresses the transportation needs of all residents and %
visitors, thereby increasing the percentage of people that —1% ns|
may access government services and facilities 7

* Increases use of public transport and walking: healthier
people and healthier planet
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Transforming the way
the world moves




ADAS-RP (Research Platform)

ADAS RP
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Electronic Horizon
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Route Car Map Simulation
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Foundabouts | Sign | WP Sensor | Radius  EH Atibutes ] <>

Attribute Distance Le~
Crossing with less important... 55
Driving Side: RIGHT 55 3
Truck warning 54 55
Current Speed Limit 60 km/h 55
Road nb. types: {31 55
ADAS Nb. Lanes 1 55
Arterial road 55
Expected speed 80 km/h 55
Lanes 1 55
One-way street; right direction 55
Paved road 55
Access: CPBDEXFT 55
fm ]
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Green Routing Plugins

Allows one to customize the route cost
calculations using the various NAVTEQ
traffic and map attributes.

B8 vehicleProfileForm

SLOPE
-2

-4

Load From File
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S tandardehicle. v

Fuel Consumption Table
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14616 14616 14616 14616 146706 14616 14616 14616 146716 14E

Fi02 B228 VIO0E F3o0e FIO0E F3oE FIO0E V308 FIO0E T3
2353 2733 2953 2953 2953 2953 2353 2953 2353 29
15828 1544 1588 15883 1582 15883 1588 1588 15828 15
1016 9.71 1016 1016 1016 1016 1016 1016 1016 10
¥.83 7.43 F.83 v.83 F.83 v.83 v.83 ¥.83 F.83 T

AppleChanges

Cost Profile DefaultGreenCost
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|Average_Driver.dp

Cost Formula

speedLimit  stoplLight zpeed Mpalzpesd]

|C03t Acceleration

=

zlope cureature

return greenCost:

Apply Settings

greenCost = distance / Mpalspeed] * Math Abs(speedLinmit - zpeed] * 0.05]




ompare Results with Predicted Values

ompare Results with Predicted Values to Validate

®]NTRP
File %P Tool Route Car Map Options  Simulation  View Help
= Prospect Heights - LinkBrouizer | | | RouteTimes | TrafficRoutes | ModelLoader | Mustanive | GreenRioutes GreenC 4 | v
' Rielig) Meandlnss = Glenview = wilmette
= Hoffman Estates = MtProspect - Evanston Lake Michigan Tirne: 10:004M = Specify Time
= Elgin = DesPlaines . mortan Grove
= Schaumburg = pliles ™ Route  Duration Distance Avg MPG Gas Usage CO2
= Streamwood e — = ParkRidge = Lincolnwood Selected 537 mins  37.6 miles 39.84 0.94 gallons 3289
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Compare Results

Run through large number of routes with

Test Script IGreenFIouteSclipt

cost equations and analyze predicted

Data File ILargeDataSel.xml

results with ground truth realities.

Results Dirsctony |D:\NA\-‘TEQ.CF’F’\T estResultz]

Start Test
A B c D E F G H |;| J Current Origin: IDQK st
1 |RouteMNunTime HasDiffRo OrigRoute GreenRou OrigFuellU GreenFue OrigRoute GreenRouteDist
2 1 415 PM TRUE 107.3 179.69 0.63 0.28 65.22 144,31
3 2 4:15PM  TRUE 102.52  114.39 0.47 0.37 66.29 75.48 Furrent Destination:  [Chicags O'hars
4 3 45 PMm TRUE 163.99 226.65 1.25 o 111.41 175.93
5 4 4:15 PM FALSE 5.64 5.64 o] o 2.37 2.37
5 3 415 PM TRUE 109.132 181.54 0.632 0.28 65.98 145.07 1 1 of 4000
7 6  4:15PM TRUE 104.38 120.08 0.47 0.27 67.05 79.34 a
8 7 oAAsPM TRUE 171.5 195.39 1.25 0.55 112.17 145.68
9 8 415PM FALSE 7.53 7.33 0.05 0.05 3.13 3.13 Mext I
10 9 4:30PM FALSE 43.52 56.23 0.15 0.12 29.55 38.48
11 10 4:30 PM FALSE 49.69 61.34 0.17 0.11 33.54 43.15
12 11 4:30 PM TRUE 119.41 116.85 0.74 0.29 82.48 92.98
13 12 4:30 PM FALSE 3.74 3.74 0.02 0.02 1.61 1.61
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Drive & Study Flow

-

Drive with Paper
Directions

Condition 2
Drive using
Standard GPS
System

Condition 3
Drive using
Natural Guidance

A pre-test survey was filled out to capture
stated frustration responses of drivers, prior to
the drive.

Drivers wore the unobtrusive biometric belt
while driving in each of the conditions depicted
on the left.

Each driver was instructed to drive from for
approximately 30 minutes, with multiple
destinations made in the city of Boston.
Following the driving experience, participants
were asked to fill out a short post-test survey
aimed at measuring cognitive load and self-

reported driver experience.
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Eco Routing

Eco-Benefits of Map-Based Energy Efficiency

‘ ;5 il
°0— 8-15% potential savings with everyday navigation

NAVTEQ Fuel Study 2009

5-10% potential savings with eco-routing
Magneti Marelli/NAVTEQ joint testing, 2008

5-15% potential savings with green driving
US Dept of Energy, 2009

2-5% potential savings with predictive
cruise control VA Tech NAVTEQ study, 2011

5-24% potential savings with Hybrid Powertrain Control

Ricardo Sentience Study 2009
NOKIA

© 2013 Nokia | Company Confidential | 2073- T80



Fuel Efficiencx

Commercial V

Saves Monex

icle Savings Based on

and Reduces CO2

uel Economy Improvement

verage Fuell Total Annual | | Annual
Annual (@ Slope Fuel Annual CcO2
Distance - Fuel Economy Savings | Reduction
Driven (km) | (I§ (€) Improvement (€) (kg)
nan  Annual Savinas (opmemea —© o
120,000 57,200 3.00% € 2,016 3892
120,000 657,200 5.00% € 3,360 6487
160,000 600 1.00% € 896 1730
160,000 [ | 4 48 0 59,600 —. 308V ,
160,000 , 89,600 C_ 5.00% € 4,480 8650
200,000 12,000 e = W T rae]
200,000 12,000 3.00% € 3,360 6487
200,000 . 8 6 5 0 k C O 12,000 5.00% € 5,600 10812
Passenger g 2 bnomy Improvement
Average Fuell Total Annual | | Annual
Annual q Slope Fuel Annual CcO2
Distance n | Fuel Economy Savings | Reduction
Driven (km) t (€) Improvement| (€) (kg)
s Annual Savings Eesmeesmes—© o
10,000 E 1,260 3.00% € 38 73
10,000 < 1,260 5.00% € 63 122
20,000 E 2,520 1.00% € 25 49
20,000 .€1 26 é%ze.\)ee%'
20,000 £ 2,520] €  5.00% € 126 243
30,000 € 3,780 T00 —32 —73]
30,000 < 3,780 3.00% € 113 219
30,000 E 3,780 5.00% € 189 365

=243 kg CO,




Fuel Economy and Emissions

Some Numbers (2002 Base):

226 MIlliON  eeeerrrrereerinens number of vehicles on the road in the U.S.

47 trillion  eeeeeeeeeseneeens number of kilometers driven annually in the U.S.

637 billion  seeeeeereseeesenes number of liters of petrol consumed annually in
the U.S.

15 trillion e number of kilograms of CO, emitted annually by
vehicles in the U.S.

Some Solutions (4% fuel savings with ADAS):

25 billion number of liters of petrol saved annually
- enough for 7.3 million cars!
58 billion . number of kilograms of CO, eliminated annually



HERE has a history of innovation spanning three decades

Navigation
Technologies
formed

1st HERE powers
community Mercedes and
map tools for Automated
15t map on ——— Vehicle
mobile phone o .
15t EU map 15t NA map s B 1t commercial  HERE
in-car GPS in-car GPS launch of Traffic  Formed
— — 15t NA traffic . in Europe —
in-car GPS Nokia
NAVTEQ
Mobile c _'I
Real-time — Millennium ommercia
1tmapin traffic demo Tt map to Project launch of HERE
online portal at ITS World cover 6 Traffic in powers
Congress NAVTE continents India Continental
Q . f
US 1BS IPO Acquire S. America — Aor d
Traffic.com commercial Launched V:;?:Ir;ate
_‘ E—— trafﬁc Next .
Commercial Laun.ch of launch Gene!'atlon
launch of traffic Traffic
XM and patterns Engine
Hondain
USA ‘éz
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Learning Platform

Persistent Trends
* Regional Holidays

* Months
e Seasonality

nnnnnn

nnnnnnn

e Stungan

‘Weather

s

Accidents & Events

© 2014 HERE | Travel Time Reliahilitv | Mike Finn | Combnanv confidential



Halo: Real-Time Data Processing Engine

Data Inputs Outputs

Halo

........

rrrrrrrrrrr

Real-Time Engine
REAL-TIME TRAFFIC

o
?

GPS-Probe
Data

Sensor
Data

HISTORIC TRAFFIC

nnnnnnn

Learning Platform

PREDICTIVE TRAFFIC

Model

Incident
Data
Historical Predict

Data Future
Collect
Historical Inﬂ:e::ccers
H Data




Challenges of Highly Automated Driving

e Precise positioning for lateral and longitudinal control of vehicle on

Localization the road surface

e Accurate prediction of vehicle control maneuvers beyond sensor
visibility

Planning




Mode Selection, Individual Mode Optimization, Network Optimization

* Mode - Driving, Transit, Pedestrian
* Driving — Eco, Safety, Mobility
— Passenger
- Eco routing

- Real- time data
— Trucks

- Eco routing
- Predictive cruise control
- Real-time data
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