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GMT per capita will be 10% to 20% above its

2004 peak, suggesting a need to accelerate Your E at
transportation investment to keep pace with four rorecast
population growth.
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Trend Effects

Tipping Point
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Trend Effects

Tipping Point

——Quarles & Kockelman (Conservative)
—Quarles & Kockelman (Aggressive)
—Litman (Aggressive)
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Trend Effects

Evidence

Per Capita Vehicle Miles Travelled - California
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Source: U.S. Department of Transportation Federal Highway Administration Highway Statistics




What's Uber Displacing?

How people would travel if they weren't taking Uber or Lyft

22% |

60+ % of TNC Trips

Are New Vehicle Trips 18

14

10

Fewer Trips Carpool Drive Taxi

Source: University of California, Davis Institute of Transportation Studies Bloomberg
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Trend Effects on Transit

Evidence

Exhibit1 | U.S. Public Transit Ridership (millions of rides per month,
12-mo trailing average, major metros)

Early 2000s Great Financial Uber and Lyft
Downturn and 9/11 Crisis Effect launch carpooling

*?.Eﬁ

Sources: Met ife Investment Managemant, American Public Transportation Association
Mote: Major metros include Boston, Chicago, Los Angeles, New York City, San Francisco, and Washington DLC.
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Trend Effects on Transit

Evidence

Transit ridership fell in 9 of 10 largest markets in 2017

Researchers attributed the decline to ride-hailing services, cheap
fuel, and the increase of car ownership, among other factors.

DECREASE INCREASE

—] Sedttle +3%
New York -1.1% <=
San Francisco =1.3
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Boston -3.1 —
Chicago -3.2 i —
Washington, DC =3.4 fe—
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Source: TransitCenter, National Transit Database GABRIEL FLORIT/THE WASHINGTON POST

The Washington Post | Falling Transit Ridership Poses an ‘Emergency’ for
Cities, Experts Fear | Faiz Siddiqui | 3.24.18
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AV Tests

Vehicle Results

® AV model results

Vehicle Miles Traveled Vehicle Trips Average Vehicle
Trip Length
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AV Tests

Transit Results

TRANSIT

RANGE OF RESULTS

® AV model results

PRIVATE AV OWNERSHIP

Transit Trips Bus Transit Trips Rail Transit Trips
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AV Effects

Evidence

Research Findings: Chauffeur Experiment

(Harb et al., 2017)

* 13 San Francisco Bay Area subjects cCohorts: 4 Millennials, 4 Families, 5 Retirees

* More auto travel
— 76% increase in VMT Retirees increase most
— 22% of increased VMT were ghost trips Consistent across cohorts
Change in activity patterns
— 94% increase in # longer trips (over 20 miles)
— 80% increase in # evening trips (after 6 pm)
Bimodal impact on miles walked Consistent across cohorts
— Half decreased (-28% on average), half increased (+49% on average)
*_Virtually no biking, transit, TNC use in the sample Consistent across cohorts

Retirees increase most

Berkeley

URIVERSITY OF CALIFORMIA
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Policy Response

Private Sector Motivation = Revenue (Miles, Minutes, Demand Level, and Vehicle Choice)
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Policy Response

Market Assessment

Composite Score
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City friendly mobility as a service

An on-demand city-integrated urban
autonomous transportation system




Traditional Micro
Performance Vehicles Vehicles

Delay (seconds) 175 31
Fuel consumption (gallons) 422 187
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Through TaxiBots (yellow) Passing Loading Bot at ART Station (red rectangles)

20-passenger 4-passenger

Performance vehicles vehicles
Reduced travel delay 46% 49%
Improvement in travel time

advantage over cars 34% 36%

Improvement in travel time
advantage over BRT 33% 35%
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AV Technology Timeline - Future Predictions

Baidu's Chief Scientist expects
large number of AVs on the road Fully autonomous vehicles

by 2019, mass preduchon i full (Level 5) could be ready by 2025, Uber CEO hints at a driverless lnstieof Eleciical anc

swing by 2021 predicts Daimler chairman Uber fleet by 2030 Elzzric:rs'u:‘:s Engé;sz:SHEhiCIes

will be autonomous in 2040

Ford's head of product development: Truly autonomous cars to

Level 4 AVs on the market by 2020 populate roads by 2028-2032
estim ates insurance think
tank executive

2018 2019 2020 2027 2024

Fully autonomous vehicles .
will be on the road before Elon Musk told a gathering of U.S. governors,

2022, says NVIDIA CEQ “Almost all cars will be autonomous [by 2027]."

GM predicts that AVs could be Lytt co-founder predicts the phase
deployed by 2020 or sooner out of private vehicle ownershipin
major U.S. cities by 2025
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Trend Effects

Evidence

% Change of Vehicle Miles Traveled (VMT) on Urban Arterial Roads (statewide)

DECREASE IMNCREASE

Washington .01% <{jmmmm  mmml- .05% New York

Nlinois .:-!5*3{.'_ ﬂ 20% Massachusetis
s .56% Georgia

) 1.14% Florida
~ 1.67% Pennsylvania
s 1.74% Washington, D.C
I 2.37% Californi:

Source: Federal Highway Administration Monthly Traffic Violume Trends (2017)
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