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7 Ways to Future-Proof Your 
City for Autonomous Vehicles

November 14, 2019
1:30 – 2:30 Pacific Time

(10:30 Eastern)

Audience: urban/suburban/transit planners
and private sector mobility innovators

as public-private collaborators 

Presenter: Bern Grush, Toronto

Course 
Preview

Dec 5-6, 2019
Surrey, BC

“Planning for 
Autonomous Vehicles”
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Buy a car Buy a ride Share a ride

MaaS

2

Harmon i ze
MOBILITYMOBILITY

3

The trajectory of autonomous vehicle growth 
is complex and unpredictable as it faces 
hurdles beyond technology and cost.

AV adoption across the globe will be slow 
and fragmented based on these hurdles.

Forsgren, Kurt (2018) “The Road Ahead for Autonomous Vehicles.” S&P Global Rating 
Managing Director - Infrastructure Sector Lead, U.S. Public FinanceCO
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It is important to recognize that uncertainty can 
be turned into opportunity.

It is plausible to develop a vision-led approach 
to shaping the future rather than a ‘predict and 
provide’ approach.

Mott MacDonald, (2019) “Cutting through the Hype” The Future of Transportation, Executive Briefing
authors of report “Planning for connected autonomous vehicles”
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Plan intentional 
evolution 
toward large 

managed AV fleets

Govern 
commercial

for-hire fleet 
performance Prepare for 

gradual 
attrition of 

fixed-route transit

Manage the 
“lawless” 

sidewalk and 
curb

Capitalize on a 
new TOD 
paradigm

Maintain 
relevance of 

mass transit
systems

Enhance 
mobility 

options for 
disadvantaged 

citizens

Seven things 
to start now. Own/operate or

specify/regulate?

How to 
govern the 

disruption of 
transit?

Housing
affordability 

& VMT 
reduction

New locus
of congestion

Social
equity

TNC is 
precursor to 

robotaxi…
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Who will 
own it?
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1
Plan intentional 

evolution 
toward large 

managed AV fleets

Early locations 
will be

geofenced and 
carefully 
groomed 

Early users will 
not have full 

coverage

Early services 
should 
integrate with 
transit

Early fleets 
will be small 

and closely 
managed

How will it 
connect? 
Spread? 
Diffuse?

Where will 
it be 
distributed?

How will 
it fit?

What will 
it displace?

How will a 
city or 

regional fleet 
grow?
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(five stages of Transit Leap)

7

Leap 1

Fixed Loop
Shuttle: parking, 
shopping, tourist

[2km2]

Driverless;
short trips;
repetitive20

17
-2
02
2

Leap 3

Large Area
CBD; borough,

island

[50km2]

Rich-connect with 
transit; strong 

tailoring; stop at 
most addresses

20
25
-2
03
5

Leap 4

City

[500km2]

Any address; any 
trip in single 

vehicle;
high tailoring; 

high social equity

20
35
-2
04
5

Leap 2

Small Area
Campus;

First/Last Mile

[5km2]

Self-optimizing; 
flexible;

constrained area20
20
-2
02
5

Leap 5

Mega-region

[5,000km2]

Any time;
any where,

any distance20
45
-2
06
0

©GrushNilesLittle effect on current public transit

Driver out   |   Stewards   |   Monitored   |   Secured   |   Constrained   |    Public   |   Shared

ACES: Automated, Connected, Electric, Shared + CAFI: Convenient, Affordable, Fast, Instantly available
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2
Govern 

commercial
for-hire fleet 
performance

Brussels, January 2017

Ride Fair: 

A Policy Framework for Managing 

Transportation Network Companies

MARCH 2019

New York, March, 2019
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International Transport Forum

2 rue André Pascal

75775 Paris Cedex 16

France

T +33 (0)1 45 24 97 10

F +33 (0)1 45 24 13 22 

Email :  it
f.contact@oecd.org

Web: www.internationaltransportforum.org

Urban Mobility System Upgrade

How shared self-driving cars could change city tra!  c
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initiated and funded by the International Transport Forum’s Corporate 

Partnership Board (CPB). CPB projects are designed to enrich policy 
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Urban Mobility System 

Upgrade

How shared self-driving cars 

could change city tra!  c
Corporate Partnership Board 

Report

Corporate Partnership 

Board
CPB

2015-04-20_CPB_Urban mobility system upgrade 21x28.indd   1
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Brussels 2015-2017

Chicago 2018

Integrate   |   Performance   |   Subsidize   |   Price   |   Share   |   Measure   |   Data

8



The End of Driving -- Workshops and Courses Dec 5-6, 2019

© 2019 Harmonize Mobility 3

Harmon i ze
MOBILITYMOBILITY

Transit-TNC partnership (current)

9

Partnership
agreement

q first mile/last mile
q paratransit alternative
q transit desert
q off-peak
q guaranteed ride home 

Users

q anyone
q special needs
q special places
q special times

Ride providers

Usually a TNC
Sometimes 

taxi/microtransit

Examples:
Lyft-Tacoma
Uber-Innisfil

Ride 
app

Subsidizer

Usually a
transit authority

9
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Transit-provider partnership (platform)

10Governance Platform (cloud)

Users

General public
Special needs 

Seniors
Employees
Shoppers

Ride providers

TNC
Taxi

Micro transit
Bikeshare

Scooter, etc.
Aggregated 

subsidy 
pool

Ride 
app

Subsidizers

Government
(Transit Authorities)

Employers
Retailers

Special needs

Replace 1-to-1 operating 
agreements with an agency-
specified, performance-
based, digitalized 
governance platform

Control of the subsidy 
distribution stays in 
the hands of the 
subsidizer (transit 
agency, employer, 
retailer)
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HMS

Taxi 1

Uber

Via

Lyft

Taxi-2

Enter trip origin,
destination

Select preferred
ride provider

Confirm
subsidy match

Credit
ride provider

Capture choice,
launch preferred

provider’s app

Invoice & data
to city

Confirm
ride completedVisible mode

The user’s view

11

View ride
choices incl.

subsidies

Aggregated
subsidy pool

(clearinghouse)

11

Harmon i ze
MOBILITYMOBILITY

Platform value for transit governance

q Regional stakeholder value
q Many-to-many
q Mobility marketplace
q Plug ‘n play for new modalities
q Transparent transit boundaries

q Agency value
q Data aggregation
q Procurement flexibility
q Risk minimization

q User: Choice aggregation
q Provider: Subsidy aggregation
q Taxpayer: Subsidy optimization

12
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Use software-
defined transit 
to shape new 

behaviors

How long 
will this 
process 

take?

What 
will it 
cost?

13

MaaS will 
compete 

mercilessly

How will you 
manage the 

waning years of 
this vicious 

circle? 

Social pressure 
to retain

underperforming
bus systems

Transit 
authorities 
usually cut 

services when 
pressed

Service cuts 
reduce
ridership —
which mean 
more cuts

Financial 
pressure to cut

underperforming
bus systems

3
Prepare for 
gradual 

attrition of 
fixed-route transit

13

Harmon i ze
MOBILITYMOBILITY

Evolve
urban rail 

infrastructure 
toward longer 

interstation 
distances

Repurpose 
smaller 

stations, as 
needed

Maintain 
speed and 

attractiveness 
of transferring 

onto train

14

Analogous to 
building parking 

garages to be
re-purposed in a 

few years

Build oversized 
stations 6-7 km 
apart; smaller, 

temporary, 
interstitial 

stations

Bus, car, active 
modes bring 

people to transit 
stations

Average 
interstation 

distance is 1.3 
km in

N. America

Too many 
stops increase 
travel time, 
encouraging 
AV use

AV taxi and 
shuttle will  

challenge all 
these modes

4
Maintain 

relevance of 
mass transit

systems
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Manage ACES 
fleet vehicles 

and regulate to 
reduce TOD 

parking demand

Imagine a 
string of dense, 
compact towns 

along a 
regional rail 

route

15

This can
disrupt TOD 
affordability 
calculations

A target TOD 
radius today is 

800m (max)

…expanding 
the TOD area x 
16 from 2 km2

to 32 km2

This can 
flatten and 
expand TODs 
into small 
cities
160,000 pop

AV shuttles 
can increase 

this to 3.3 km
...a factor of 

four!

5
Capitalize on a 

new TOD 
paradigm

10 min 
walk

20
kph AV

15
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6
Manage the 

“lawless” 
sidewalk and 

curb

16
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Drivers of 
change for 
sidewalk

and curb…

Growing variety of uses Growing variety of devices

Growing users Growing conflict

17
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New issues 
coming…

Loss of parking revenue Approaching automation

New delivery methods
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The most 
pressing and 
immediate 
issues are 

already 
here…

Loading people                      Loading goods
• A natural and long-standing problem that is worsening
•Mixed full- and semi-automation could worsen still

19
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Drone endangers wheelchair user  (Oct 2019)

20

Emily Ackerman

https://www.wtae.com/article/food-delivery-robot-pauses-operations-after-monday-incident/29554279
https://www.govtech.com/products/Access-Concerns-Take-Robots-Off-Oakland-Pa-Sidewalks.html

Starship delivery drone

20

https://www.wtae.com/article/food-delivery-robot-pauses-operations-after-monday-incident/29554279
https://www.govtech.com/products/Access-Concerns-Take-Robots-Off-Oakland-Pa-Sidewalks.html
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Sidewalk and 
Curb Behaviour 
for Automated 
Vehicles: 
Arriving, 
Stopping,
Parking, 
Waiting, and 
Loading
(ISO “new work initiative”)

• Changing requirement
• Automation
• Precision
• Variety
• Demand increase
• Lower human attention 

to task
• Higher or lower conflict 

ratios?

Level 0 — No structured consideration 
for access, parking, stopping, (un)loading

Level 1 — access/park/stop/(un)load is 
managed � ADA (or equivalent) compliant

Level 2 — Assisted, partial and 
monitored automation � Mostly manual 

Level 4 — Highly automated/assisted 
operation � Guarded manual

Level 5 — Fully automated � No manual 
vehicle or mobility device

Level 3 — Conditional, mixed and 
monitored automation � Assisted operation

Early stage: Proposed only
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7
Enhance 

mobility 
options for 

disadvantaged 
citizens

First last mile

Paratransit alternatives

Transit desert

Off-peak trip times

Guaranteed ride home

Mobility Justice
• Employment justice
• Environmental justice
• Social Justice
• Urban Justice

Universal Basic Mobility

22
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Planning for
Autonomous Vehicles

December 5, 2019 8:00-3:30
December 6, 2019 8:00-2:00

Surrey, BC
https://tinyurl.com/Surrey-AV-course

In collaboration with TransLink

Audience: urban/suburban/transit planners
and private sector mobility innovators

as public-private collaborators 

Instructor: Bern Grush, Toronto

23

Harmon i ze
MOBILITYMOBILITY

Surrey, BC Course modules: Dec 5-6, 2019
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Contexts

q Two Markets
q Multiple Transitions
q Conflicting Narratives
q Contexts of Change

§ Digitalization and 
New Mobility

Challenges

§ Diffusion
§ Barriers
§ Mobility Justice

q Infrastructure Risk
q 50% City

Opportunities

q Land Use (including TOD)
q Autonomous Transit Fleets

§ Software-Defined Transit
§ Behavioural Economics
§ What About Mass Transit?
§ One City’s Way Forward

Context        |        Diffusion        |        Deployment        |        Tools

https://tinyurl.com/Surrey-AV-course

24

https://tinyurl.com/Surrey-AV-course
https://tinyurl.com/Surrey-AV-course

