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The future of transportation is anyone’s guess

Here’s mine...
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Disruptive Transportation Technologies

1.  Cost-effective Energy Storage
2.  Smart sensors
3.  Accessible data/data analytics
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Let’s take a step back and consider why we first transitioned from the age of the horse and buggy, to the dominance of the personal automobile:

Faster – Don’t get me wrong, horses are wonderful creatures, but they are no match for the speed, power, reliability, and operational difficulty of the automobile. 

Horses couldn’t travel more than 25 or 30 miles an hour, 
They could carry only about a fifth of their body weight
They would not only get sick, but also shit all over our city streets – causing a whole lot more headaches 
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Cars & Airplanes
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Cars rule the world?
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Safety
*+ 33,561 highway deaths in 2012
5.615 million crashes in 2012

Leading cause of death for ages 4, 11-27

5.5 billion hours of travel delay
$121 billion cost of urban congestion

Environment
* 2.9 billion gallons of wasted fuel
« 56 billion Ibs of additional CO,

Data Sources:
Traffic Safaty Facts: 2012 Data, Mational Highway Traffic Safety Administration (Mov 2013}
2011 Annual Urban Mobility Report, Texas Transportation Institute (Feb 2013)

Note: Over 35,000 highway in 2015
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Financial Costs

The Real Cost of Yehicle Ownership
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Mode Shift

Daily Commuters Added 2010t02019

SOUTH CAPITOL
From 2010 to 2019, center city drive alon LAKE UNION HILL

commutes increased by approximately B,OOO while all
other modes grew by approximately 82,000 commutes.

/
-1
- +49K N %
o -

wai [+ %

CARPOOL & VANPOOL .+8I(
BIKE '+L||( SOUARE CHINATOWN
DRIVE ALONE ' +6K


Presenter Notes
Presentation Notes
Due to job growth and changes in commuter behavior, the survey provides a unique snap shot of the daily peak trips coming to and through downtown. There are 31,000 more daily peak transit commuters, 9,000 additional non-motorized commuters, and 2,300 more vanpool/carpool riders since 2010. During that same period of time, single occupancy vehicle trips to downtown increased by only 2,255 during peak hours, enabling our transportation system to absorb record job growth. Download the full info-graphic here.


Transport/Mobility as a Service (TaaS/MaaS)
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Car Share & Microtransit
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Bike Share
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Electric scooter share

Lime-S electric scooters Bird electric scooters




Micromobility

SHARED MICROMOBILITY RIDERSHIP GROWTH FROM 2010-2019,

IN MILLIONS OF TRIPS Source: NACTO
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Micromobility vs. Ridehailing

Total trips since launch for Uber, Lime and Bird
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Transition Timeframe

» Speed of TaaS adoption
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Reduced transit demand?




Pick-up & Drop-off Zones
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“The Birds”?

"9 Madeline Eskind ., v
@madeline

The 2018 remake of Alfred Hitchcock’s “The Birds”
02969 4:45PM-Aug7,2018

) 914 people are talking about this >



Mobility Hubs
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Energy Storage

Lithium lon Batteries
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Electric Pickup trucks

F-150 Lightning



Battery Electric Bus

© Tack Willhojtegu ==
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Medium/Heavy Duty Vehicles

XL Hybrids Ford F-150 upfit Workhorse E-GEN step van

Proterra EV bus
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Source: Puget Sound Clear Air Agency



Electric Motorcycles
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Electric Bicycles

E-bikes
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According to Navigant Research, global e-bike sales are expected to grow from over $15.7 billion in revenue in 2016 to $24.4 billion by 2025.


Microcycles

PRODUCT BRAND/MODEL RANGE TOP SPEED | WEIGHT | PRICE

Segway Segway miniPRO 14 miles 10 mph 28 Ibs. $ 600
E-Unicycle Uno Bolt 25 miles 22 mph 45 |bs. $ 1,500
Scooterboard | InMotion Technology 7.5 miles 15.5 mph 22 |bs. $ 700
E-Unicycle Onewheel+ 7 miles 19 mph 245 |bs. $ 1,500
E-Skateboard | Boostedbhoard (2nd Gen.) Dual+ 7 miles 22 mph 15 Ibs. $ 1,500
Hoverboard EpikGo Classic 12.5 miles 12 mph 20 Ibs. $ 600
E-Unicycle Solowheel Xtreme 10 miles 14 mph 26 Ibs. $ 1,800
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EV charging infrastructure
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EV charging infrastructure
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EV charging infrastructure

Charging
Categories:
Public

Destination




EV charging infrastructure
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EV charging infrastructure

Charging Categories: Shared Mobility
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Electric
e-charging
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More Electric Vehicles with more range

EV Ra nge Models by style and range available through 2020
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Adoption timeframe

§THAVE. EASTER13

1900: Easter Parade on Fifth Avenue,
New York — Can you spot the car?

1913: Easter Parade on Fifth Avenue,
New York — Can you spot the horse-drawn
carriage?



Adoption timeframe

Synergistic Effect
Chira annouces plansto India, Norway & Metherlands Britain & France
Hybric: Toyota Prius Electric: Tesla Roadster end sales of fossil fusl cars end sales of fossil fuel cars end sales of fossil fuel cars
Carsharimg: Zipcar Ride Share:Uber  Dockless Bike Share: Mobike  Uksr & Lyft use autonomous vehicles for rideshare
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Conclusions

1. Propulsion

2. Vehicle Ownership

3. Intermodal & Multimodal
4. Revenue Disruption

5. Recommendations
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Presentation Notes
Electricity will replace internal combustion for traction power beginning in the next several years, driven at first by policy, then by economic forces and facilitated by disruptive new battery and charging technologies. 

Within a decade or two, the majority of new ground-based transportation will be electric powered.  

Eventually electric vehicles will charge on the fly with inductive charging, eliminating range anxiety.



Conclusions

“General Motors believes the future is all-electric. We are far along in our plan to
lead the way to that future world.” - Mark Reuss, head of product, GM

1. Propulsion:

m Electricity will dominate traction power.

m |nitiate by regulations, sustained by economics.
m New technology will eliminate range anxiety.

m Petroleum & automotive industries disrupted.

m Significant environmental benefits.


Presenter Notes
Presentation Notes
Electricity will replace internal combustion for traction power beginning in the next several years, driven at first by policy, then by economic forces and facilitated by disruptive new battery and charging technologies. 

Within a decade or two, the majority of new ground-based transportation will be electric powered.  

Eventually electric vehicles will charge on the fly with inductive charging, eliminating range anxiety.



Conclusions

2. Vehicle ownership:

m Personal vehicle ownership will decline, replaced by autonomous
mobility as a service (MaaS).

m Individual car ownership will be limited to older generations, rural and
exurban residents and to automobile hobbyists.


Presenter Notes
Presentation Notes
Vehicle Ownership: Personal vehicle ownership will plummet beginning in about 5 years, as autonomous mobility as a service (MaaS) becomes significantly more convenient, less expensive, and ubiquitous.  

Individual car ownership will be limited to older generations unwilling to adapt, rural and exurban residents and to automobile hobbyists.



Conclusions

3. Multimodal & Intermodal:

m Multiple travel modes per trip in urban areas.

m More walking, bicycling, motor-assisted “microcycles”
m More ride-hailing & car sharing

m New modes like E-VTOL & Hyperloop

m Fewer drive-alone trips, but VMT might grow(?)

m Intercity MaaS to compete with air, rail and bus

m Rural areas will change more slowly than cities/suburbs.


Presenter Notes
Presentation Notes
In urban areas, travel will become increasingly multi-modal as travelers will use multiple travel modes per trip.  
Walking, bicycling and motor-assisted rideables (Solowheels, Onewheels, skateboards, hoverboards and bikes) as well as ride hailing services like Uber and Lyft will increase in popularity. 
Drive alone trips will generally decline, but overall VMT may not due to lower travel costs and increasing convenience. 
Rural areas will change more slowly than urban areas, due to free parking and limited proximity.   



Conclusions

4. Public vs. private transportation:
m Private/public transportation to blend.

m Autonomous Maas will disrupt public transit as it has to the taxi
industry.

m Local transit routes with infrequent service will decline.

m [ransit to partner with commercial MaaS providers for transit-
dependent populations & connections.

m Competition for curb space with ride hailing venhicles.
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Presentation Notes
The current paradigm of private vs. public transportation will become blended.  

Maas will not just replace private car ownership and use as the dominant travel mode--it will also disrupt public transit as it has to the taxi industry.  

Local transit routes with infrequent service will decline due to competition from Maas’ lower costs and superior convenience. 

Transit agencies will respond by eliminating these underperforming routes and low-ridership route tails, and instead provide autonomous shuttle service or partner with commercial MaaS providers to ensure mobility to transit-dependent populations through partial subsidies.  Regional and high-performance transit will maintain and potentially gain mode share where dedicated right-of-way provides competitive travel time advantages and with upgraded passenger shelters and other amenities. 


Conclusions

5. Revenue disruption:
m Road user fees to replace gas taxes.

m Cities need to replace revenue from reduced violations, parking and
taxes.


Presenter Notes
Presentation Notes
Electrification will reduce gas tax revenue for states forcing them to seek alternative funding mechanisms like road user fees.  Cities will need to replace significant municipal revenue from reduced motor vehicle and parking violations, on street parking and taxes for vehicle sales and off-street parking lost to autonomous shared mobility services.
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Physical and Carbon Footprint per Transport Mode
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Recommendations

Car-Oriented Street Multimodal Street
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1. Design Multimodal Streets |-

e Eliminate on-street parking w|g E a E al. .
* Expand sidewalks .| | " ol o
* Include EVSE infrastructure o[- EE E -| L
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2. Reconsider Parking

Eliminate parking requirements for
new development

Pre-purpose future structured
parking by planning the conversion
of new parking structures for
housing and employment
Re-purpose existing parking
facilities for new uses like EV
charging, TNC layover and product
distribution

Include pick-up & drop-off facilities

Recommendati
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s

HOURS OF



Recommendations
3. Facilitate Micromobility

* Create safe space on our streets for bikes and scooters.
* Build connected and ubiquitous protected bike lanes
* Deploy more scooter and bike parking, and lots of it
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4. Facilitate Electromobility

e Masterplan EVSE infrastructure
e Require EVSE for new construction

Figure 1: South San Franscisco | Existing & Proposed EVSE Locations g ‘
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Recommendations

5. Develop Smart Grid

e Bi-Directional EV Charging
e Distributed Energy (Solar, Wind)
* Energy Storage
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Source: GAO analysis.
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