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DRIVERLESS MOBILITY IN VANCOUVER SINCE 1986



GM ELECTRIC BOLT ROBOCAB



DRIVERLESS CAR INTERIOR IMAGINED  
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TWO KINDS OF AUTOMATED VEHICLES WILL HAPPEN

Market 1

Personal

Market 2

PublicPersonal
Automation

Public
Automation

People buying CARS            People buying RIDES



Market 1 Example, Tesla 



Market 1 Example:  Audi



Market 1 Example:  Kia





MARKET 2 – RIDE BUYING



MARKET 2 – RIDE BUYING



MARKET 2 – RIDE BUYING



Market 2 – Ride Buying



GM WANTS TO SELL BOTH AV CARS AND AV RIDES
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Vehicle Technology is Challenging



BASIC TECHNOLOGY CHALLENGE

Where is this vehicle?

What’s around it that doesn’t move?

Sensors & computers must work constantly and quickly to determine:

What’s around it that doesn’t move?

What is around this vehicle that’s moving or might move?

What will happen next with what’s moving or might?

What should the vehicle do now?



EXAMPLE: THREAT ASSESSMENT PROBLEM

Now Later

Dont intervene
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Admissible set

Given estimates of vehicle state and surrounding 
environment, can we find an admissible sequence of 
control signals so that the vehicle state evolves within the 
prescribed constraints?  

Intervene
Dont intervene



TECHNO-CONTROVERSY -- LIDAR OR CAMERAS?

Image: Sebastian Thrun & Chris Urmson/Google





• Fewer vehicles
• Fewer drivers
• Easier travel
• Less congestion
• Fewer accidents

• More vehicles
• More drivers
• More travel
• More congestion
• New accident types

Future of vehicle automation depends on what it 
means...

• Fewer accidents
• Less parking needed
• Less car ownership
• Fewer roads
• More ride sharing

• New accident types
• More parking needed
• More sprawl
• More roads
• Less ride sharing

Public Policy Planning vs. Consumer Behavior



WILL AVS REDUCE CONGESTION?

YES SIDE…
 Driver assistance automation & 

collision avoidance  reduce 
accidents.

 Automated speed control & 
braking  smoother flows.

NO SIDE…
 Automated features 

more/longer trips.
 Travel time more productive 

more trips.
Older, younger, unlicensed and braking  smoother flows.

 Precision guidance  fit more 
cars into existing road space.

 Automated parking  cars 
quickly out of the way.

 More use of shared-ride services 
 fewer private cars on the 
street

 Older, younger, unlicensed and 
disabled drivers  more trips.

 Volume of cars and driving  may 
exceed efficiency gains.

 Infrastructure investment  may 
be insufficient.

 Easier, safer driving  more 
driving will be the result



PUBLIC PERCEPTION OF AV BENEFITS?
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FINALLY, DISTRACTED DRIVING BECOMES SAFE!
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As long as everything 
works as it is supposed to!



GOVERNMENT ALREADY HAS ROLES TO PLAY



SOCIAL IMPACT OF MARKET 2 — TRANSIT

What happens if 
robotaxi fares cost 

the same as the bus?

What happens if
robotaxi fares cost 
less than the bus?



FUTURE OF MOTORIZED AUTOMOBILITY

Buy
a personal 

Use 
commercial 

fleet 

Use 
public transit

fleet 

Collaborate?

a personal 
vehicle

Market 1

fleet 
services

Market 2

fleet 
services

Market 2

“…a war brewing …between the automotive sector 
and the transit sector” re who will deliver shared-
mobility, autonomous, electrified services.”
Josipa Petrunic, Canadian Urban Transit Research and Innovation Consortium 
(CUTRIC)



Public transit agencies beginning to influence 
Market 2 supply and demand case by case 

 First-last mile to transit

 Transit deserts

 Parking shortages

Seniors Seniors

 Disabled

 Employment areas

 Guaranteed ride home

 Late night

 No bus available



Harmonization Management Services Could Deliver 
Incentives and Fees Covering All Ride Services 

G o v e r n m e n t 
Transportation
Management

Ride
Provider

Ride
Provider

Ride
Provider

Incentives & 
Charges

Taxi                  Uber & Lyft Robotaxi



MARKET 2 AUTOMATED VEHICLES ARE THE 
TRANSIT OF TOMORROW



FORECASTING AV PROGRESS IS A CHALLENGE

 Technology improvement not smooth
 Adoption lags tech
 Regulation lags innovation
 Bad luck events happen Bad luck events happen
 Congestion & sprawl fears
 Automation anxiety

 Safety Anxiety
 Privacy Anxiety
 Control Anxiety
 Access Anxiety



ALTERNATIVE MODE: WALKING



ALTERNATIVE MODE: CYCLING



ALTERNATIVE MODE: URBAN VTOL AVIATION



WILL RIDE-BUYING DOMINATE?

M-1 PKT M-1 PKT

M-1 PKT
Person Kilometers 
Traveled (PKT)
in Personal 
Vehicles

M-2 PKT

now

M-2 PKT
early automation

early 2020s

M-2 PKT

possible future 
2030s-2040

(no evidence for 
this…)

Person 
Kilometers 
Traveled (PKT) 
using Ride 
Services



2040: UNCERTAIN MIX OF VEHICLE SIZES IN TWO MARKETS
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THANK YOU

John Niles 

john@harmonizemobility.com
Free chapter 
summaries at 

1-206-781-4475

summaries at 
EndOfDriving.org 


