The End of Driving -- Workshops and Courses
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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 “Planning for Dec 5-6, 2019
TRANSIT Preview Autonomous Vehicles” Surrey, BC
TOMORROW

Dec 5-6, 2019
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|— The trajectory of autonomous vehicle growth
> is as it faces
Z AV adoption across the globe will be
O 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 Finance
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OPPORTUNITY

Harmonize
MOBILITY

It is important to recognize that can
be turned into

It is plausible to develop a
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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Transit-TNC partnership (current)

Usually a TNC
Sometimes

Partnership taxi/microtransit
agreement
Subsidizer Tacams
0 first mile/last mile Uber-Innis

Q paratransit alternative
Q transit desert

0 off-peak

0 guaranteed ride home

Usually a
transit authority
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Users

Q anyone
0 special needs

0 special places
0 special times

Dec 5-6, 2019

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

retailer) ‘

Subsidizers

.4

Government
(Transit Authorities)

Employers
Retailers
Special needs

Replace 1-to-1 operating
agreements with an

Aggregated

subsidy
pool

Transit-provider partnership (platform)

Users

Ride General public

\ app / Special needs
Ride providers*~

Micro transit
Bikeshare
Scooter, etc.

Governance Platform (cloud)

Seniors
TNC Employees
Tl Shoppers
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The user’s view
HM e Ve ‘
Visible mode Enter tl.'lp grlg\n, ( Lyft » Confirm
destination ride completed
A ted ;
GRS View ride (I’am 1 )
subsidy pool . \ Confirm
choices incl. \ .
bsidies subsidy match
(clearinghouse) U Ve
( Taxi-2
Select preferred : Credit
ride provider ride provider
Uber
Capture choice, ‘ ~ .
launch preferred Ve " Invot\ce gt‘ data
provider’s app ( Via o city
1
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Platform value for transit governance
0 Regional stakeholder value
QO Many-to-many 5
O Mobility marketplace s
0 Plug ‘n play for new modalities Sr'—;:':::d‘
0 Transparent transit boundaries e peoviders (Sr;\:lpn;::s
TNC "
Q Agency value i
ikro transit
0O Data aggregation Aggregated Bikeshare
e subsidy Scooter, etc.
0O Procurement flexibility bael
0 Risk minimization Special needs
0 User: Choice aggregation N L —
Q Provider: Subsidy aggregation
Q Taxpayer: Subsidy optimization
12
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A target TOD Imagine a Manage ACES
radius today is string of dense, fleet vehicles
800m (max and regulate to
(max) compact towns e
along a

5
Capitalize on a

new TOD
paradigm

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

...expanding
the TOD area x
16 from 2 km?

to 32 km?

N » parking demand
regional rail

route

AV shuttles
can increase
this to 3.3 km
...a factor of

This can
disrupt TOD
affordability

calculations
four!

Dec 5-6, 2019

4
Maintain
relevance of
mass transit
systems

Too many
stops increase
travel time,
encouraging
AV use

Bus, car, active
modes bring

people to transit
stations

Average
interstation
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Analogous to
building parking Evolve
garages to be urban rail
re-purposed in a infrastructure
few years toward longer
interstation

distances
Build oversized
stations 6-7 km
apart; smaller,
temporary,
interstitial
stations

AV taxi and
shuttle will

challenge all
these modes

Repurpose

Maintain

distance is 1.3 smaller
) N speed and
km in stations, as ]
N. America needed artractiveness
of transferring
onto train
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6
Manage the
“lawless”

sidewalk and
curb
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Drivers of
change for
sidewalk
and curb... &

Growing users

o p— am—— =

Growing variety of uses
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New issues
coming...
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Drone endangers wheelchair user (Oct 2019)

Emily Ackerman Starship delivery drone

ht ticl del bot. fi d ident, 427
tech _Conc Jake-Robots-Off-Qakland-Pa-Sidewalks.html| 20
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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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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?
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Level 0 — No structured consideration
for access, parking, stopping, (un)loading

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

Level 2 — Assisted,m‘r\;ltialand
monitored automatign ostly manual

(1
Level 3 — Condixbpul, mixed and
monitored autor’r@b_bn ¢ Assisted operation

L4
Level 4 — Higﬁ automated/assisted
operation ® Guarded manual

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

Early stage: Proposed only

Enhance
mobility
options for

disadvantaged
citizens
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Mobility Justice

* Employment justice
* Environmental justice
* Social Justice

* Urban Justice

Universal Basic Mobility

21
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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

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

Contexts

Two Markets
Multiple Transitions
Conflicting Narratives
Contexts of Change

Digitalization and
New Mobility

Context |

Challenges

Diffusion
Barriers
Mobility Justice

Infrastructure Risk
50% City

Diffusi |

https://tinyurl.com/Surrey-AV-course 2

Deployment
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Opportunities

Land Use (including TOD)
Autonomous Transit Fleets
Software-Defined Transit
Behavioural Economics

What About Mass Transit?
One City’s Way Forward
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