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Now

High 
automation

Market 2
Level 4

Conditional 
automation

Market 1
Level 3

Full 
automation
Market 1 & 2

Level 5

Driver 
assistance

Market 1
Level 1

No 
automation

Market 1
Level 0

Partial 
automation

Market 1
Level 2

Far awayHistorical Fading Transitional

There are two markets for automation
(Only two SAE engineering levels really matter for now)

Self-driving
personal

Driverless
robotaxi

Market 2:
sell rides

Market 1:
sell cars
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Social impact of Market 1 — Sprawl

What happens to 
land-planning if 
AVs reduce the 
consumer pain of 
congestion?

Market 1:
sell cars

Personal 
automation
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Job reach (related to sprawl…)

Market 1:
Personal

automation

Benton
Harbor,

Michigan

Elmira,
New York

London, Ohio

Gary, 
Indiana

Wilmington, 
Delaware

Images from 2018 America’s Workforce and the Self-Driving Future (Securing America’s Future Energy —SAFE)
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Social impact of Market 2 — Transit

What happens when robotaxis 
cost the same as the bus?

What happens when robotaxis 
cost less than the bus?

Market 2:
sell rides

Public 
automation
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1. Commercial & competitive
• Congested
• Transit ridership falls

2. Harmonized & integrated
• Optimizable
• Heavy transit sustained

M-1 M-2 M-2

Market 2 has
Two Outcomes
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Future of motorized automobility

Buy
a personal 

vehicle

Market 1

Use 
commercial 

fleet 
services

Market 2

Use public 
transit
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)

Collaborate
?
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Buy Ride
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2010 2050

PKT expected to grow 3x 2010-2050
Can we serve this with the same fleet size?

Same vehicle count;
Higher number in shared services;
Higher occupancy per vehicle.
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Preparing for automated vehicle fleets

Risk
Tech obsolescence
Diffusion
Outcome
Timing
Acceptance
Costs
Funding
Mixed driving
Resilience

Scale
Affordable?

150,000 vehicles 
to serve 25% of 
PKT  demand in 
GTHA in 2030s

~$ 10 billion

Competition
…for riders, roadspace, 
parking, funds

…among public transit, 
commercial services 
and private cars

Why compete?

Flexibility
Achievable?

Demanded by riders

Hard to achieve with 
current transit 
mindset and metrics

Acquire and operate?           Or Specify and regulate?
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Harmonization Management System

HMS is a software platform

Offers transportation demanders/mangers the ability to 
specify and regulate commercial transportation supply in the 
digital transportation era.
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Harmonization
Management
System

Harmonization Process Flow

Multiple Commercial
Transportation Providers
Decide fleet & service offerings
• Seek growth and profit
• Multiple service products
• Market for brand

1
performance 

targets

2
Trip-data feed 

into HMS

HMS 
intelligence 

services

Maximize 
business 

value

Transportation Managers
Decide fleet performance
• Seek sustainability
• Social justice
• Environmental justice
• Employment justice

HMS 
intelligence 

services

Maximize 
Smart City 

value

Regulate 
supply & 
demand

Deliver 
trip 

services

4
compute 

subsidies & 
road fees

5
data & advice: 
subsidies/fees

3
performance 
data (fleet)
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HMS enables transportation managers 
to manage ride providers in the 
Platform Economy

Transportation
Managers RidersRide

Providers
HMS
(B2B)

MaaS
(B2C)
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School 
District

Employer

Retailer

Many to many to many.

HMS Ride 
Provider - 1

Ride 
Provider - 2

Ride 
Provider - 3

City or
Region - a

City or
Region - c

City or
Region - b

Disability
Fuel

Occupancy
Reputation

Route
School drop off

Seniors’ mobility
Time of trip

Transit catchment
Transit desert

Transit pick/drop
Wait time
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1. Specify transit performance requirements
2. Regulated by transportation managers
3. Set and manage subsidy budget (road-use fee?)

4. Open to all ride providers and services
5. Simplify procurement process
6. Service resilience
7. Coverage for social equity
8. Uniform analytics
9. Data-learning from other cities
10.Increases business opportunities

Purpose of HMS

HMS: software platform

Offers transportation 
demanders/mangers the 
ability to specify and 
regulate commercial 
transportation supply in the 
digital transportation era.
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Harmonization
Management
System

Thank you!

Transportation 
Suppliers Transportation 

demanders
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Early

2018-2033

Rising

2025-2048

Plateau

2032-2063

Mature

2039-2078

Non-
Automated

M-2
High

Automation

M-2
High & Full
Automation

M-1
Conditional
Automation

M-1
Full

Automation

AV-Eras
(Diffusion varies by geography & governance) 
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Car Buyers

Ride Buyers

now

Car Buyers

Ride Buyers

early automation
2020s

(evidence? “History”)

Car Buyers

Ride Buyers

planner’s stated preference
2030s-2040

(evidence? “Hope”)
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