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Abstract

While the debate of how and when fully automated vehicles will be available 
for consumers continues, the public transit sector has harnessed fully 
automated vehicles for highly-responsive on-demand mobility in several 
applications.  This includes categories of Personal Rapid Transit (PRT), Group 
Rapid Transit (GRT), Automated Transit Networks (ATNs), and Automated 
People Movers (APMs).  Such technology is employed on campuses such as the 
Morgantown PRT and Masdar City, in office parks such as the Rivium park 
shuttle, and at airports such as Heathrow terminal 5, not to mention the APMs 
deployed at most major airports around the globe.  As private vehicles are 
evolving to fully automated operation, so also automated transit is evolving for 
use in mixed traffic.  Where once full automation was limited to a dedicated 
guideway or segregated roadway, these systems are beginning to get ability to 
operate in shared environments – bringing both high-reliability along with ease 
of access at stations.  This presentation provides a parallel perspective on 
vehicle automation for public transit, bringing management and supervisory 
control aspects that systems of automated vehicles will require to meet the 
demanding needs to 24x7x365 public mobility applications, including 
discussions on the tradeoffs in capacity, safety, congestion, and sustainability 
that accompanies mixed-use versus dedicated guideways.
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Why Public Mobility? 

• Global Urbanization
o Over 50% of the global population live in cities –

projected to be 66% by 2050
o Cities emit 70% of greenhouse gases

• Something Everywhere vs Everything 
Somewhere

• Energy efficiency of an electrified, centrally 
managed fleet greatly exceeds individually 
owned vehicles (even automated vehicles)
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• All aspects making 
significant inroads

• Traditional Public 
Transit – shared and 
perhaps electrified.

• TNCs  - Automated & 
electrified, shared 
vehicles, but not 
infrastructure

• POV – Vehicles not 
shared, but 
infrastructure is 
shared.  Some 
electrified.

ELECTRIFIED
Battery Electric vehicles

AUTOMATED
Personally owned

& automated

SHARED
Shared Vehicles and 

Infrastructure

Sweet Spot, Holy 
Grail
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The quality of life in cities has much to do with systems 
of transport, which are often a source of much 
suffering for those who use them. Many cars used by one 
or more people circulate in cities, causing traffic congestion, 
raising the level of pollution, and consuming enormous quantities 
of non-renewable energy. This makes it necessary to build more 
roads and parking areas, which spoil the urban landscape. Many 
specialists agree on the need to give priority to public 
transportation. Yet some measures needed will not prove easily 
acceptable to society unless substantial improvements are made 
in the systems themselves, which in many cities force people to 
put up with undignified conditions due to crowding, 
inconvenience, infrequent service, and lack of safety.

Why Public Mobility? 
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Why Public Mobility? 

Pope Francis
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CityMobil2
La Rochelle, France

12/14 – 04/15
Vantaa, Finland 
07/15 – 08/15

Oristano, Italy 
07/14 – 09/14

Lausanne, Switzerland
04/15 – 06/15

Trikala, Greece 
09/15 – 01/16

http://www.citymobil2.eu/en/upload/public-
docs/Citymobil2%20Newsletter%20No2.pdf
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Lausanne, Switzerland – College Campus

• Linked “traditional” public transport 
axis, on the Southern and Northern 
edges of the campus 

• Manned – “grooms”
• Heat wave required AC, which 

drained batteries
• Fleet management software

• First half of  2015, Five months
• Integrated smartphone app – 1k users
• 7k passenger boardings over 5 months
• Bestmile vehicles
• Four shuttles served six stops on a 1.5-

km itinerary
• 7:45 a.m. to 10:00 p.m., Monday to 

Friday

http://www.citymobil2.eu/en/upload/Dissemination_mater
ials/citymobil2%20newsletter%205_v03.pdf
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Coming soon to an 
office park near you…

• Announced October 2015
• EasyMile comes to Silicon Valley Office 

Park
• Partnership with GoMentum Station, 

CCTA's Concord testing ground for 
autonomous vehicles

• Target – Bishop Ranch, a 585-acre office 
park 

• Two shuttles in 2016

http://easymile.com/projects/
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Commercially Available ATN Systems

2getthere

2getthere

Modutram

Vectus

Ultra
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2getthere (The Netherlands)
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Latest news on 2getthere ….
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Ultra (United Kingdom)
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The Revolutionary Track … no steering wheel
1975 – Morgantown PRT

1999s – Rivium PRT

2010s – Heathrow/Masdar PRT

http://www.advancedtransit.org/advanced-transit/applications/heathrow/

http://www.advancedtransit.org/advanced-transit/applications/rivium/
Stan Young / PRT Scanning Tour

2016 – ????????

www.google.com
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What will public mobility be in the future?

• Automation for cost 
reduction and 
performance

• Electrified for 
environmental 
sustainability

• Shared infrastructure 
and vehicles – only 
cost feasible method

• Smart phone 
integrated

• Demand responsive –
or we will never give 
up our car keys

ELECTRIFIED
Battery Electric vehicles

AUTOMATED
Personally owned

& automated

SHARED
Shared Vehicles and 

Infrastructure



Shark Tank - Thinking about setting up a
Pilot Program? What you need to succeed

Lessons learnt from EC-funded Projects – and beyond

Dr. Tom Voege, Policy Analyst
International Transport Forum (ITF) at the OECD

AVS2016 - Break-Out Session on Public Transport



The International Transport Forum at the OECD
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Think Tank
Annual
Summit

Intergovernmental
Organisation

http://oecdshare.oecd.org/itf/Images%20Logos%20%20Graphics/worldmap_MemberCountries_HD.jpg
http://oecdshare.oecd.org/itf/Images%20Logos%20%20Graphics/worldmap_MemberCountries_HD.jpg


Lessons learnt: you need to do your homework!
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• Regulatory frameworks for vehicles/ services

• Requirements for the enabling infrastructure

• Human factors, end-user needs and acceptance

• Business case, funding and financing sources

• And finally some additional observations…



Regulatory Frameworks



Enabling Infrastructure

• Part of multi-modal system or paradigm shift

• Realistic assessment of the system capabilities

• Physical Segregation vs. shared infrastructure

• Consider cyclists, pedestrians, vulnerable users

• Traffic management, manually operated traffic



The Human Element

• User requirements analysis vs. innovations

• Acceptance vis-à-vis safety/ security concerns

• Design of Human-Machine-Interfaces (HMI)

• Avoid modal shift from walking and cycling

• Need to ensure element of social responsibility



The Business Case

• Concept demonstration vs. real-life purpose

• Funding sources for development and start-up

• Estimating willingness to pay of the end-users

• Defining the unique selling point of the service

• The sharing economy and disruptive technology



A Note of Caution?



Spot the Difference…

1999            2016



Contact Information

Dr. Tom Voege
Policy Analyst

International Transport Forum
Tel: +33 (0) 1 45 24 97 24
Fax: +33 (0) 1 45 24 13 22
tom.voege@itf-oecd.org
www.itf-oecd.org

mailto:tom.voege@oecd.org
http://www.internationaltransportforum.org/


Mobility on Demand (MOD) 
and the Changing 

Transportation Landscape
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Why MOD, Why Now? 
USDOT’s Beyond Traffic 2045
A Changing Transportation Paradigm
• Changes in demographics, population growth, and 

“emerging customer preferences”
• Rapid technological advances and development of new 

service types 
• Transportation (including transit) is going through a historic 

transformation
• The increasing number of “on-demand” applications and 

levels of automation
• Financial and infrastructure challenges
• Need new approaches now to meet tomorrow’s needs

http://www.transportation.gov/BeyondTraffic

http://www.transportation.gov/BeyondTraffic
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Guiding Principles of MOD
Traveler Centric/Consumer Driven 
•MOD is defined by performance
•Quality and Carefree personal mobility choice 
for individuals

Data Connected/Platform Independent
•MOD (the end state) drives the technology. 
•Technology provides the capability to realize 
the MOD vision

Mode Agnostic/Multimodal
•MOD embraces all modes and resources to 
support  personal mobility choice in an 
integrated, connected and multimodal manner
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FTA’s Mobility on Demand Program

Traveler Decision Tools

Integrated Payment 

$

Incentives
c

Smart Parking
P

Traveler

Transit in the evolving landscape of personal mobility  
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What is the MOD Sandbox?

Demonstration program to explore MOD 
models

• Explores innovative approaches to integrate MOD solutions with 
public transportation

• Empowers project teams to implement innovate business models to 
deliver high-quality, seamless and equitable mobility options

• Informs FTA how to approach MOD and structure future MOD 
policies, and support grantees



6

MOD Sandbox Program Overview
• $8 Million research effort (FAST Act section 5312)

• FTA seeks bold and innovative demonstration projects with 
strong partnerships

• Proposals solicited in Notice of Funding Opportunity (NOFO)

• 20-percent cost match 

• Mechanism to participate without funding award through a 
participation agreement
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MOD Sandbox: Eligible Applicants 
and Partners

Providers of public transportation (public transit agencies, state/local 
government DOTs, federally recognized Indian tribes) with one or more 
strategic partners:

 Shared use mobility providers
 Technology system suppliers
 Transportation operators, e.g. employee, 

campus and airport shuttles
 State and local governments
 Research consortia, industry 

organizations, universities, others
 Applicant can designate “key” partners
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MOD Sandbox: Projects
• Eligible activities include all activities leading to the 

demonstration of the innovative MOD and transit integration 
concept (e.g., planning, software development, conducting 
demonstration)

• Project leads to a minimum 12-month demonstration 

• Data collection and evaluation addressed in projects

• Projects must address equity and accessibility

• Applicants encouraged to identify exceptions or waivers to 
Federal requirements necessary to implement projects
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MOD Sandbox: Schedule
• Listening session held in January 

2016 during TRB

• Notice of Funding Opportunity 
(NOFO): published May 3, 2016

• Proposals Due: July 5, 2016

• FTA intends to announce 
projects selection by end of 
Fiscal Year 2016
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MOD Sandbox Proposals
• Applications from all types and sizes of communities - urban and 

rural, suburban
• Variety of partnerships proposed, e.g., with transit agencies, state 

and local governments, planning organizations, cities, universities, 
service organizations

• Proposed partnerships include multiple private entities, e.g., 
TNCs, technology suppliers, bike share operators, fare payment 
suppliers, shuttle services, energy companies, manufacturers

• Multiple use cases proposed, e.g. paratransit service, first mile last 
mile

• Some applicants identified exceptions or waivers to Federal 
requirements necessary to implement projects



AVS Conference, San Francisco
(07/19/2016)

Habib Shamskhou
Habib.shamskhou@stantec.com

(415) 505-5866

Transit Accessibility

mailto:Habib.shamskhou@stantec.com




Transit Accessibility
EasyMile

(first mile last mile)



25%

75%

5%

95%

World Population Automobiles



43%
transit

57%
auto

7% transit

93%
auto

Transit Usage
transit ridership on U.S. systems 
recently reached its highest level 
in 58 years, with 10.8 billion annual 
trips taken in 2014



SAV
(Shared Autonomous Vehicle)

“People are looking for transit in small cities, they 
are looking for Complete Streets-type networks that 
make it possible to walk or bicycle in small cities, 
people are interested in shared mobility solutions.”

-Chris Zeilinger, Community Transportation Association of America



2015

OCTOBER



Notable ProjectShared Autonomous Vehicle 



07/11/2016, Toulouse, France
On its way to California



EasyMile Project
Program Phasing and Schedule

2016 2017 2018/2019/2020

Commercialization and Deployment
In Contra Costa County

Bench Testing, Field Operational Testing
and Regulatory Approval

SAV Delivery, Testing in Confined
area of Public Road at Bishop Ranch

A B C

Procurement, Legislative 
Approval, 

Demonstration at Summit

Phase – I
(GoMentum

Station) 

Phase – II
(Bishop Ranch) 

Phase – III
(Contra Costa 

County) 

SAV Arrival 
in Contra Costa

EasyMile SAV



Phase I – SAV Testing PlanPhase – I at GoMentum Station



Phase II – SAV Testing Plan

Phase II (a)
Confined 

Environment of 
Bishop Ranch 

Phase II (b)
Public Roads of 
Bishop Ranch 

Phase II – at Business Park



Assembly Bill 1592

Press Releases
Assemblywoman Bonilla Introduces Bill to 
Advance Testing of Autonomous Vehicles

SACRAMENTO – Assemblywoman Susan A. 
Bonilla (D-Concord) introduced legislation, 
which will authorize the Contra Costa 
Transportation Authority (CCTA) to conduct a 
pilot project to test next generation, shared 
autonomous vehicles. Assembly Bill 1592, 
allows CCTA to test low-speed, multi-
passenger, autonomous vehicles that are not 
equipped with a steering wheel, brake 
pedal, accelerator or operator.

http://asmdc.org/members/a14/news-room/press-releases/assemblywoman-bonilla-introduces-bill-to-advance-testing-of-autonomous-vehicles


Phase III – ImplementationPhase III – Deployment in CCC in 2018/20



Case of 

in 
Contra Costa County, California

Expected Job Growth



Productivity Scenario by Operating 
Agency (6 Passengers per Service Hour)
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Additional Staff by Transit Operator
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Expected Outcome 
3,000,000 trip/year to be shifted to transit



Energy

Education

Planning Government 
Services

Mobility / 
Transportation

Public Safety / 
Security

Water and 
Wastewater

Health 
Care

SMART 
CITY

Enhance Quality of Life and Efficiency
(Reduce Cost and Consumptions)



Digital infrastructure requires a long term 
view of upcoming changes

Concluding Remarks


