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Introduction

= Over 30 companies worldwide developing
AV technology

» Highly automated vehicles are coming,
not an “if” but “when” and “how”

= Shared + Automated Vehicles (SAV)
concept gaining traction

* What SAV business models might
emerge?

= Review of existing shared mobility
services
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30 companies developing, and many testing too. 19 registered to test in CA alone
Not if, but when and how
With carsharing (last decade or so) emergence of ridesourcing (last 5 years) and other technology companies bringing shared mobility to the mainstream and beginning to develop automation, SAVs are beginning to gain widespread attention as a possibility
What SAV business models might emerge?
Review existing shared mobility services


Current Shared Mobility Business Models

Business-to- | Peer-to-Peer For-Hire

Consumer Service Service
(B2C) Models (P2P) Models

* P2P Carsharing * Ridesourcing/

» C(Carsharing B
S

 Bikesharing * Hybrid P2P-

Traditional e Taxis/E-Hail
* Scooter Sharing Carsharing .
e Courier Network
e Microtransit » Fractional Services (CNS)
Ownership

* P2P Marketplace

* Ridesharing
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Business-to-consumer (B2C)
Vendors typically own/lease and maintain a fleet of vehicles and allow users to access these vehicles via membership and/or usage fees
 
Peer-to-peer (P2P)
Companies supervise transactions among individual owners and renters by providing the platform and resources needed for the exchange
 
For-Hire Service Models
Involve a customer or passenger hiring a driver on an as-needed basis for transportation services



Business-to-Consumer (B2C) Service
Models

Carsharing:

Allows access to vehicles owned by carsharing companies as part of a
shared fleet on an as-needed basis. Includes roundtrip and one-way

carsharing.
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Carsharing
Service that allows access to vehicles owned by carsharing companies as part of a shared fleet on an as-needed basis.
Roundtrip or one-way (Zipcar or car2go)


Business-to-Consumer (B2C) Service
Models

Microtransit:

Service that employs shuttles or vans to pick up passengers with fixed
route/schedule or flexible route/schedule, depending on the service
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Microtransit
Service that employs shuttles or vans, different service patterns depending on offering
Fixed route/schedule or flexible route/schedule
Chariot SF, Bridj Boston


Peer-to-peer (P2P) Service Models

P2P Carsharing

Service that employs privately-owned vehicles made available for
shared use by an individual or member of a P2P carsharing company
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P2P Carsharing
Service that acts as a platform for shared use of privately-owned vehicles
Getaround and Turo 
 
Hybrid P2P-Traditional Carsharing
Blend between B2C and P2P carsharing, platform hosts both entity and individually-owned vehicles



Peer-to-peer (P2P) Service Models

Fractional Ownership

Multiple individuals lease a vehicle, and each pay a portion of the
expenses for access to the shared vehicle
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Multiple individuals usually friends or family lease a vehicle, and each pay a portion of the expenses for access to the shared vehicle
Audi Unite in Sweden



Peer-to-peer (P2P) Service Models

Ridesharing

Service that facilitates shared rides between drivers and passengers
with similar origins and/or destinations
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Service that facilitates shared rides between drivers and passengers with similar origins and/or destinations
Ridesourcing main difference:
Trip incidental (would have happened anyway)
Driver doesn’t make a profit


For-Hire Service Models

Ridesourcing/TNCs:

Service that allows passengers to connect with and pay drivers who use
their personal vehicles for trips facilitated through a mobile application
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Service that allows passengers and drivers using their personal vehicles to connect, through a mobile application



Shared Mobility + Automation
Developments

= SAV pilots are small-scale at present
» Uber in Pittsburgh

* nuTonomy in Singapore

» EasyMile, CityMobilz2, Olli
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Moving into the present realm of overlap btw shared mobility and automation…

Current pilots are:
-Low-speed
-Specific area/purpose
-Not large number of pax (12 max)


ared Mobility + Automation
Developments
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Lots of announcements and investments in SAVs as well
Bloomberg automaker/tech company visual
Tesla Network
Lyft CEO blog post: 5 years, majority of Lyft rides will be in AVs
GM/Lyft investment
Uber AV and Otto
Ford BABS and Chariot




Potential SAV Business Models (w/
high/full automation)

= Putting futurist glasses on...

* Assumptions:
= Level 4 or higher AVs

= ODD = most public roads in a given city or metro area

» Can legally operate unmanned
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Put future glasses on, going to hop into potential SAV business models

Assumptions:
Level 4 or higher AVs
ODD = most public roads in a given city or metro area
Can legally operate unmanned


Shared Mobility Lines Begin to Blur

Non-automated shared mobility business models

For-Hire

Hybrid
B2c/P2P

Highly/fully-automated SAV business models

» For-Hire service model blurs into B2C/P2P assuming
high/full automation (no longer “hire” someone)

» Carsharing vs. pooling considering automation
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For-hire blurs into B2C/P2P (no longer “hire”)
Current carsharing/ridesourcing definitions blur as well. No longer have to access carsharing vehicle.. They look very similar w/ AVs
Important to note that all of these are carsharing (sharing of vehicles). 
’Pooling’ is more of an action, allowing unrelated others to ride in the vehicle at the same time. Could be an ‘option’ of any of these services just like UberPOOL/ Lyft Line are options now.



Potential SAV Business Models (w/
high/full automation)

* Two main aspects define SAV business
models:

1) Vehicle Ownership

» Business/Entity (B2C)
» Individuals (P2P)
» Hybrid Business/Individuals (B2C/P2P)

2) Network Operator

» Network operator controls fleet-level decisions
» Same entity owns and operates or not
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SAV business models vary along TWO main aspects:
Vehicle ownership:
Business/entity (B2C)
Individuals (P2P)
Hybrid B2C/P2P
 
Network Operator
Who controls fleet-level decisions: may include one or many of the following: booking, routing, payment, area of operations, fee structure, user data collection, membership decisions, conflict mitigation, vehicle maintenance, and insurance
Main distinction is whether or not SAME owner/operator
 
NOTE: can be more than 1 owner/operator under one business


Potential SAV Business Models (w/

Business (B2C)

Same entity
owns and
operates

Different
entity owns
and
operates

Individuals (P2P)

Third-party

entity operates

Decentralized

peer-to-peer
operations

high/full automation)

Hybrid
Business/
Individuals

(B2C/P2P)

Same entity
that owns
(some)
vehicles
operates

Third-party
entity
operates
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So divided by these two main aspects… 6 potential SAV models
They are… (read off)
I’ll expand on each of these, define them, and make a current non-AV shared mobility comparison


B2C with Single Owner-Operator

Vehicle Ownership: Business/Entity (B2C)
Network Operator: Same entity owns and operates

= SAV fleet that is both owned and operated by the same
organization

Example: B2C carsharing
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Vehicle Ownership: Business/Entity (B2C)
Network Operator: Same entity owns and operates
 
Would employ a SAV fleet that is both owned and operated by the same organization
 
Example: B2C carsharing like Zipcar, car2go, etc.


B2C with Different Entities Owning and Operating

Vehicle Ownership: Business/Entity (B2C)
Network Operator: Different entity owns than operates

= SAV fleet with different owner than operator where two
Or more companies partner to provide services

Example: GM-Lyft partnership
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Vehicle Ownership: Business/Entity (B2C)
Network Operator: Different entity owns than operates
 
A potential SAV business model may emerge where two (or more) companies partner to provide SAV services
 
Example: GM-Lyft partnership


P2P with Third-Party Operator

Vehicle Ownership: Individually-owned (P2P)
Network Operator: Third-party entity operates

* Individually-owned SAV network, with a third-party
entity controlling network operations

» Example: “Tesla Network, P2P carsharing
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Vehicle Ownership: Individually-owned (P2P)
Network Operator: Third-party entity operates
 
Individuals place their own vehicles on a SAV network when they are not using the AV, or to share extra seats in their vehicle during a trip, with a third-party entity controlling network operations
 
Example: ‘Tesla Network,’ P2P carsharing


P2P with Decentralized Operations

Vehicle Ownership: Individually-owned (P2P)
Network Operator: Decentralized peer-to-peer operations

* Individually-owned SAV(s) where operational aspects are
not controlled by any one centralized third party and are
instead decided upon by groups of individual owners

Example: Arcade City, fractional ownership
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Vehicle Ownership: Individually-owned (P2P)
Network Operator: Decentralized peer-to-peer operations
 
Would employ individually-owned vehicle(s) where operational aspects are not controlled by any one centralized third party and are instead decided upon by groups of individual owners
 
Example: Arcade City, fractional ownership


Hybrid Ownership with Same Entity Operating

Vehicle Ownership: Hybrid Business/Individuals (B2C/P2P)

Network Operator: Same entity that owns (some) vehicles
operates

» Entity-owned SAV fleet that also may comprise of
individually-owned AVs that join the network as-needed

Example: Ridesourcing/TNC mixed-ownership fleet
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Vehicle Ownership: Hybrid Business/Individuals (B2C/P2P)
Network Operator: Same entity that owns (some) vehicles operates
 
An entity owns a portion of the SAVs in their fleet but the fleet may also comprise of individually-owned AVs that join the network as-needed
Could help bring on P2P supply to serve extra demand during peak times
 
Example: Ridesourcing/TNC mixed-ownership fleet


Hybrid Ownership with Third-Party Operator

Vehicle Ownership: Hybrid Business/Individuals (B2C/P2P)
Network Operator: Third-party entity operates

» Third-party that does not own SAVs themselves comprised
of both individually-owned and entity-owned AVs on a
shared network of vehicles which they operate

Example: Getaround/City CarShare recent partnership in Bay
Area
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Vehicle Ownership: Hybrid Business/Individuals (B2C/P2P)
Network Operator: Third-party entity operates
 
Would entail a third-party that does not own SAVs themselves but that brings online both individually-owned and entity-owned AVs on a shared network of vehicles that they operate
 
Example: Getaround/City CarShare recent partnership in Bay Area


Potential SAV Service Models (w/ high/full
automation)

Vehicle Type(s)

(o Business-to-Consumer\ Available (o Pooling option )
e Hybrid B2C/P2P e Large (20+ pax) e Temporal service

e Peer-to-Peer o attributes
* Mid-sized (7-20 pax) e Spatial Service

* Small (3-7 pax) Attributes
e Micro (1-2 pax)

— B:/IS(')Z(ZTS N J Nl G ico Model

= SAV Business Models Partially Influence Service Models via Vehicle
Types Available

= “Micro-sized” (1 or 2 pax) vehicles could become more commonplace
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Touch briefly on service models, more in paper
DEFINE SERVICE MODEL: temporal/spatial attributes, short-term/long-term rental, whether ridesharing option
Business model (vehicle ownership) -> Vehicle type/capacities -> Service models available
Specifically P2P ownership will use small vehicles, on-demand/point-to-point (for short-term rentals)
There may be a right-sized “micro” vehicle that emerges, since about ¾ of U.S. commute trips in 2012 were SOV
Maybe more flexible van service during peak times (like microtransit) b/c easier deviation in real-time and increasing smartphone use/data



SAV Framework Limitations

* Many business/service models might emerge even in a single
city or metro area

» Transition period of mixed SAV/non-AV fleets

» Some business/service models may become more dominant
than others

» Depends on many factors, including: automation price and
availability, regulation, land-use context, etc.
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Some limitations – again, only a framework. Other ways to look at
Not in a vacuum: Many business models possible in a single city
Transition period of AVs/human-driven, or even SAVs/non-AV mixed fleets 
Some more dominant: Due to economic factors, private AV ownership rates
But adoption of business/service models depends on many factors: regulation, land-use, country, etc.


Possible SAV Impacts:
Opportunities

* Increase vehicle occupancies
* Reduce per mile cost (over privately-owned vehicles)
* Unlock urban space dedicated to parking

* Downsize number of privately-owned household
vehicles

e Reduce GHG emissions
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Increase vehicle occupancies (right-sized vehicles) 
Reduce per mile cost (over privately-owned vehicles)
Unlock urban space dedicated to parking for other uses
Downsize number of privately-owned household vehicles
Reduce GHG emissions (electric vehicles more cost effective when high miles driven / vehicle)



Possible SAV Impacts:
Challenges

* Increased VMT / induced demand
» Will people give up private ownership?

* Increased urban sprawl

» Congestion solved?
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BIGGEST QUESTION: Increased VMT (due to induced demand b/c lower costs, modal shift away from public transit, longer   commutes, roaming AVs, etc.)
Policy will be important here
Will people give up private ownership? 
Increased urban sprawl
Policy also important
Congestion solved? (mixed period especially)



--Greenblatt and Saxena, 2015: Per-mile GHG emissions of an SAV (electric) would be 63-82% lower than a privately-owned hybrid vehicle
--Half of savings attributable to “right-sized” vehicle based on trip needs
--Greenblatt, J. and S. Saxena “Autonomous taxis could greatly reduce greenhouse-gas emissions of US light-duty vehicles,” Nature Climate Change. July 6, 2015. doi:10.1038/nclimate2685

 



Conclusion

» SAVs have the potential to fundamentally change the
transportation industry

= SAV impacts are uncertain at this time

» Business models, travel behavior preferences, and public
policy are key components to SAV development
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SAVs have the potential to fundamentally change the transportation industry
SAV impacts are uncertain at this time
Business models, travel behavior preferences, and public policy are key components to SAV development
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