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By the Numbers:

2 States

9 Counties

351 municipalities

5.7 million people (2015)
Gl 6.4 million people (2045)

i :
BUCKS

MERCER

3.0 million jobs

MONTGOMERY

J CHESTER PHILADELPHIA

108 million daily vehicle
miles traveled

1 million transit trips / day

DELAWARE | BURLINGTON
CAMDEN
GLOUCESTER
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Four Industrial Revolutions

1750 1800

1850

1900 1950 2000

FIRST (1770s) SECOND (1870s) | THIRD (1960s) FOURTH (2010s)
Steam P_ower Electricity Electronics & RObOti.CS_ & Al
Technology Mechanical Computers 3-D Printing

Production

Mass Production

Automated Production ?27?

Urban Form Factories

Elevators
Suburbanization

Internet of Things

Globalization
zatl Networked Space

Internet & e-commerce

7?
Canals Subways & Trolleys | ITS CVs & HAVs
Transportation Railroads Cars, Buses, Trucks | Real-Time Transport UASs (Drones)
Airplanes Space Travel 7

Adapted from World Economic Forum
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The Digital Economy

h=

Alibaba, the
highest sales
retailer, has no
Inventory.

Instagram, the
most valuable
photo company,
sells no

#ptwl7 | #Makin%Connections | @dvr

camera

NN

=

AirBNB, the largest
accommodation
provider, owns no
real estate.

]

Netflix, the
fastest growing
television

fetwork, lays no

Facebook, the
most popular
media provider,
creates no

C

Uber, the world’s
largest taxi
company, oOwns no

Source: Tom Goodwin
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Networks

A network is a group of
Interconnected people and
things.

A network effect occurs
when a good or service
becomes exponentially
more valuable as more
people & things are a part
of it.
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Music Industry Digitization

1983

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video
CDs 0%
Cassettes 48%
EP/LP/Vinyl 52%
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1984

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video
CDs 2%
Cassettes 55%
EP/LP/Vinyl 43%
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1985

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video
CDs 9%
Cassettes 55%
EP/LP/Vinyl 36%
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1986

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video
CDs 20%
Cassettes 54%
EP/LP/Vinyl 26%
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1987

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video
CDs 29%
Cassettes 54%
EP/LP/Vinyl 18%
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1988

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video
CDs 34%
Cassettes 55%
EP/LP/Vinyl 11%
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1989

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video
CDs
Cassettes 54%
EP/LP/Vinyl
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1990

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video 2%

CDs 46%
Cassettes 49%
EP/LP/Vinyl 2%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1991

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video

CDs

56%

Cassettes

EP/LP/Vinyl

41%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1992

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video

CDs

60%

Cassettes

EP/LP/Vinyl

38%

1%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1993

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video

CDs

65%

Cassettes

EP/LP/Vinyl

32%

1%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1994

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video

CDs

1%

Cassettes

EP/LP/Vinyl

27%

1%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1995

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video
CDs 7%
Cassettes 21%
EP/LP/Vinyl | 1%
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1996

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video
CDs 81%
Cassettes 17%
EP/LP/Vinyl | 1%
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1997

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video

CDs

83%

Cassettes 14%

EP/LP/Vinyl | 1%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1998

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video

CDs

85%

Cassettes 11%

EP/LP/Vinyl | 0%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

1999

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video 3%

CDs 89%
Cassettes 9%

EP/LP/Vinyl | 0%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2000

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video 2%

CDs 93%
Cassettes 4%

EP/LP/Vinyl | 0%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2001

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video 2%

CDs 95%
Cassettes 3%

EP/LP/Vinyl | 0%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2002

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video 3%

CDs 95%
Cassettes 1%

EP/LP/Vinyl | 0%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2003

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks _

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video 2%

CDs 96%
Cassettes 2%

EP/LP/Vinyl

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2004

Paid Subscriptions / On-Demand Streaming

Ringtones and Ringbacks
Downloads | 2%

SoundExchange/Synchronization

SACD / DVD Audio

Music Video 5%
CDs 93%
Cassettes

EP/LP/Vinyl | 0%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video

CDs

Cassettes

EP/LP/Vinyl
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2005

1%

3%
4%
5%
86%
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video

CDs

Cassettes

EP/LP/Vinyl
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2006

2%

7%
. 7%
4%
80%
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2007

Paid Subscriptions / On-Demand Streaming —h 2%
Ringtones and Ringbacks | 10%
Downloads __ 13%
SoundExchange/Synchronization _

SACD / DVD Audio

Music Video 5%

CDs 70%
Cassettes
EP/LP/Vinyl
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2008

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video

CDs 62%

Cassettes

EP/LP/Vinyl

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2009

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video
CDs 55%
Cassettes
EP/LP/Vinyl
0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2010

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks

Downloads
SoundExchange/Synchronization

SACD / DVD Audio

Music Video

CDs 48%

Cassettes

EP/LP/Vinyl

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2011

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks

Downloads 37%
SoundExchange/Synchronization

SACD / DVD Audio

Music Video

CDs 44%

Cassettes

EP/LP/Vinyl

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2012

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks

Downloads A41%
SoundExchange/Synchronization
SACD / DVD Audio

Music Video

CDs 35%

Cassettes

EP/LP/Vinyl

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2013

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks

Downloads 40%
SoundExchange/Synchronization
SACD / DVD Audio

Music Video

CDs

Cassettes

EP/LP/Vinyl

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2014

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks

Downloads 37%
SoundExchange/Synchronization
SACD / DVD Audio

Music Video

CDs

Cassettes

EP/LP/Vinyl

5%

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

2015

Paid Subscriptions / On-Demand Streaming
Ringtones and Ringbacks

Downloads 33%
SoundExchange/Synchronization
SACD / DVD Audio

Music Video

CDs

Cassettes

EP/LP/Vinyl

0% 20% 40% 60% 80% 100%

Source: Recording Industry Association of America, 1983 — 2015
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Music Industry Digitization

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Percent of Total Sales
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1983

1985
1987

1989
1991

1993
1995

1997
1999

2001

2003

2005

2007
2009

= EP/LP/Vinyl

- Cassettes

——CDs
Music Video

——SACD / DVD Audio

- SoundExchange/Synchronization
Downloads
Ringtones and Ringbacks

— Paid Subscriptions / On-Demand
Streaming

2011
2013
2015

Source: Recording Industry Association of America, 1983 — 2015
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to the music industry, what year do you thi
terms of digitizing transportation?

1980: No digitization

1990:Eaﬂy-
digitization

2000: On the cusp on
transformation

2010: 2nd
transformation

Start the presentation to activate live content

If you see this message in presentation mode, install the add-in or get help at PollEv.com/app
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Real-Time Info & E-Payments

® Accidenton1-95S x < MeZid
Vo dewty L S 10:32AM EST Feb 21, 2017
SEPTA Ticket
(azz) il
e
Kingo INE - AIRPORT LINE - AIR
TUSSIa
& 53] To/From Center City Philadelphia
Exton Wayne
1 hr 10 min

X1 -

Ticket(s) One-Way

Ticket Number. MZ23950647

Wilmington = &P ACTIVE

rark
MNew Castle

] g ¢ Please show this screen to the
™ |-76 EAST i ANETES .
10 e [ - - [ conductor onboard the train.

. FROM 1-476 TO I-95 [
i 01:58:56

Source: SEPTA
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Smart, Connected Cities

Source: Renesys Source: Nexar
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Digital Transportation Sharing

Source: http://www.iphoneincanada.ca/news/turos-peer-to-peer-
car-rental-company-launches-in-canada/
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Digital Transportation Services

S AN@vwe 5 [

Peapod

. N ‘E‘!:L‘:}"‘f-.'-"' X ;E-

U BER @ uberPO oL lg n P 4 - | o, .
F W .

GD £ \J TURO

terprlse

CarShare CIRCULATION
goPuff

Inde’ roundtrip

Healtheare transportation. Simplified.

MmN E , ®moovit
POSTMATES . URGENTLY N

Citymapper E_Q% B itU'EU'H oun d

) instacart
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CAVs & UASs

R
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Source: Advanced Paving Technologies
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Augmented & Virtual Reallty

eeecO ATRT T 11:09 AM < © 74% W)

Source: Cisco

¢ Source: Oculus
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Competing Transportation Theories

Dispersed Increased
Development Vehicle
/ Patterns Ownership
' / \
/
/ Generous Automobile-
Parking Oriented
/ SIUfEfELDs : Transportation
. Cycle of Automobile Planning
Dependency
Auto-Oriented Automobile-
o Oriented Land Reduceld
Increase Mobility Use Planning UL
Options
Separation of Uses \ l
New & Wider Roads Suburbanization Alternative
and Degraded Cities Modes
Stigmatized Source: VTPI
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Competing Transportation Theories

/
/
/
/
/

Auto-Oriented

Increase Mobility
Separation of Uses

New & Wider Roads

AL =

Active/Sustainable Digital

Increase Accessibility Increase Information

Mixed Use, High Density  Live/Work Where You Want
Walking, Biking, Transit ~ “Smart” Facilities
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Future Shared Mobility Scenarios

Cooperative, Partnerships

N

A Tale of Two
Regions

Slower Growth < > Faster Growth

A\

Individualistic, Fragmented
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“In lieu of large civil infrastructure projects,
transportation systems are increasingly being
augmented with a range of information
technologies that make them smarter, safer,
more efficient, more integrated.”

- Anthony Townsend, PhD
RE-PROGRAMMING MOBILITY: The Digital Transformation of Transportation in the
United States (New York: Rudin Center for Transportation Policy & Management).
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Digital Equity Implications

New Options Can Improve Access to Jobs & Services
* Provide Subsidies Based on Need?

Ensure Digital Providers Serve Low-Income Areas
Prepaid or Digital Banking Options

On-Demand Rides by:

e Concierge / Corner Store / Phone Call / Kiosk

Use Technology to Enhance Paratransit

#ptw17 | #MakingConnections | @dvrpc %dvrpc



AN INTEGRATED, MULTIMODAL TRANSPORTATION NETWORK

Digital
transportation

o o technologies promote

Real-time info data is becoming .
safety & efficienc
lets people figure abundant )4 Y
out the best way to s Digitization
get around o D'g't'zalt'”" i is unleashing
;i':n(;ﬁ?:;&g?hiﬂi?d '?DI: creative & entrepreneurial
: i solutions to transportation
walkable communities R
b e PHYSICAL
Cybers_er:urity ' AND VIRTUAL Digital
. is a critical new WORLDS communications

transportation need

ARE MERGING

can enrich community
engagement and services

CONNECTIONS
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Thank You!

CONNECTIONS

i

Plan for Greater Philadelphia

Brett Fusco
Assistant Manager, Long-range Planning
Delaware Valley Regional Planning Commission
bfusco@dvrpc.org

www.dvrpc.org/connections2045
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Private Automated Transit

» Lower operating costs

 Allow for smaller more flexible vehicles
» More frequent service

 If profitable, private reentry




Private Automated Transit
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Which Scenario is More Likely?

Uncertain but likely a mixture of both and a range of
outcomes



Preferences Will Matter

Which AV would you choose?

Shared Taxi (B) Shared taxi
minibus (A) (C)

Price S2.00 $6.00 S4.00
Total Travel Time 35m 20m 30m
Walk time 5m - -

Wait time (transfer) 5m - -

Wait time (home) - 5m 5m
Wait time (other - - 5m
passenger)

What other considerations matter?



f the three options would you prefer to use t

this afternoon's event?

Shared
Minibus

Taxi

Start the presentation to activate live content

If you see this message in presentation mode, install the add-in or get help at PollEv.com/app




Geography Will Matter

Features of cities and neighborhoods where each scenario is more likely

Shared Urban Mobility

Increased Personal Mobility

Density
Transit service
Land values
Rent gradient
Car ownership
Parking

Medium to high
Good

High and centralized
Steep

Moderate

Priced or permitted

Low to medium

Poor

Moderate and dispersed
Flat

High

Free and ubiquitous




Services and Pricing Will Matter

' FEEREEEE R R R R R R
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How Should We Plan for Tomorrow’s Automated Vehicles?

 Powers are diffuse and agencies have limited mandates

Government level Primary AV roles

Federal e Set standards
e Fund research

State/Regional e Allocate large public investments
e Regulate rules of the road
* Manage testing
 Manage highways

Local * Regulate land use
* Manage local roads



How Should We Plan for Tomorrow’s Automated Vehicles?

 Widespread disagreement on impacts, timing, and
desired outcomes

 The technology is being driven by the private sector and
technology and car companies have a big stake

» Already starting to have an influence on policy making

“| absolutely believe that technology is going to transform
mass transit in a way that very few people can see ... Itll
definitely be within 15 or 20 years, which is right when the
light rail system for Greenlight Pinellas would be coming
online.”

-Florida State Senator Jeff Brandes (R) arguing against St. Petersburg regional
transit plan. (Quoted from Fortune article by David Morris, November 2, 2014)



http://fortune.com/2014/11/02/trains-autonomous-vehicles-politics/?utm_content=buffer9582d&utm_medium=social&utm_source=twitter.com&utm_campaign=buffer

.. Which scenario do you think is "better'?
®creased

personal
mobility

Shared

Start the presentation to activate live content
If you see this message in presentation mode, install the add-in or get help at PollEv.com/app




Assertion 1. One scenario iIs Better than the Other

- Shared mobility Personal mobility

Benefits ¢ Increased mobility * |Increased mobility

* Increased safety * Increased safety

e |Increased road capacity * Increased road capacity

e More valuable in-vehicle ¢ More valuable in-vehicle
time time

* Improved transit

e Reduced land
consumption

Costs  |Increased VMT
* Increased land consumption
* Increased pollution
* Increased segregation
e Increased roadway required



Assertion 2. There Will Be Time to Adjust Policy

Despite rapid advances, changes will not happen over night

(as with smart phones).

e Impacts uncertain

* Technological and regulatory hurdles remain

e \Vehicle fleet takes years to turn over (average personal
vehicle is 11 years old)

Likely first movers:

e Taxi, freight, and transit industries

e The mobile office crowd

e Regions building new highway capacity (like HOV or HOT
lanes, but for AVs)

e Closed facilities like retirement communities, tech
campuses, and airports



Assertion 3: Beware the Rosy Future
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THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

A short sample of questionable assumptions:
« Shared mobility is inevitable

o Pollution and GHG will decrease

« Congestion will decrease



Assertion 4: Consider Both Scenarios

Policy Benefits

[

Low shared mobility <------------------ > high shared mobility




Assertion 5: Focus on What Already Makes Sense

Example: Widen suburban freeway

AV argument:

» AVs likely to increase road capacity, especially on
freeways.

Other arguments:

 Expensive and unlikely to reduce congestion.
* Locally desired, but regionally unwanted.

e Induced demand.



The Self-Parking Elephant in the Room
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Parking Policy Matters

Total cost of all parking in the United States is higher than the total
value of the private car fleet (Shoup 2005)

Increases lifecycle emissions by 25% to 90% for many local
pollutants and greenhouse gases (Chester et al. 2010)

Consumes between 8,000 and 17,000 square miles of land
nationally (Chester et al. 2010). All of New Jersey is 7,500 square
miles.

“[P]arking influences the way cities look, and how people travel
around them, more powerfully than almost anything else.”
- The Economist



Parking Policy Matters

Downtown Buffalo

Parklng Lots & Ramps
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Parking will change under either scenario

Redevelopment / expansions of
properties where parking is a
regulatory or market constraint




Parking will change under either scenario

Commercial on-street




Parking will change under either scenario

Commercial on-street

[ RadioShack§




Parking will change under either scenario

Residential on-street




Parking will change under either scenario

Residential off-street




Local planners control parking

A sample of local off-street requirements

Barber shop 2 spaces per barber

Beauty shop 3 spaces per beautician

Nunnery 1 space per 10 nuns

Rectory 3 spaces per 4 clergymen

Sex novelty shop 3 spaces per 1,000 square feet
Gas station 1.5 spaces per fuel nozzle
Swimming pool 1 space per 2,500 gallons
Mausoleum 10 spaces per maximum number

of interments in a one-hour
period



Strong Argument to Reform Now

Two parking policy mistakes
1. Require lots of off-street parking spaces
2. Keep curb parking free or cheap

Result in “Great Planning Disaster”
e Distorted urban form
 Degraded urban design

e Higher housing costs

e Limits on homeownership

The e Difficulty in reusing buildings
. e Damage to the urban economy
H Igh COSt e Harm to the central business
district
Of  More driving and pollution
Free Pa rki ng * Higher prices of goods and
services

DONALD SHOUP
* Lower wages



Thank You

erickg@upenn.edu

) Technologies for
@ PGI]IIDGSlgI’l H Safe and Efficient
Transportation

A U.5. DOT UNIVERSITY TRANSPORTATION CENTER



	Slide Number 1
	DVRPC
	Four Industrial Revolutions
	The Digital Economy
	Networks
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Music Industry Digitization
	Slide Number 40
	Real-Time Info & E-Payments
	Smart, Connected Cities
	Digital Transportation Sharing
	Digital Transportation Services
	CAVs & UASs
	Slide Number 46
	Augmented & Virtual Reality
	Slide Number 48
	Slide Number 49
	Future Shared Mobility Scenarios
	Slide Number 51
	Digital Equity Implications
	New Vision: Integrated Multimodal Network
	Thank You!
	SEPTA_PhillyTechWeek2017_20170501.pdf
	THE SELF-NAVIGATING REGION
	WHAT MAKES CITIES WORK
	WHAT MAKES CITIES WORK
	Slide Number 4
	Slide Number 5
	Slide Number 6
	WHAT MAKES CITIES WORK
	ENDURING URBANISM ENDURING TRANSIT
	WHAT MAKES CITIES WORK
	Slide Number 10
	RIDERSHIP IS �GROWING
	Slide Number 12
	A CHANGING TRANSPORTATION �LANDSCAPE
	THE INFRASTRUCTURE OF MULTIMODALISM
	THE INFRASTRUCTURE OF MULTIMODALISM
	THE INFRASTRUCTURE OF MULTIMODALISM
	              PILOT ON AIRPORT LINE
	A CALL TO ACTION
	Slide Number 19

	cities automation and self parking elephant.pdf
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48




