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Foreword
Discussion at the third Pennsylvania Automated Vehicle Summit ranged across an array of complicated topics and
occasionally troubling issues. As documented in this Program Summary, diverse voices were represented among
the 400-plus attendees and more than 120 speakers, panelists, and presenters who gathered in the Poconos
September 4-6, 2019, to listen, learn, and converse about the ways vehicle automation is and will be affecting
Pennsylvania, the nation, and the world.
The program agenda was assembled with the express aim that the summit be a forum for exchange of ideas and
perspectives, in the belief, as stated by PennDOT Secretary Leslie Richards, that “the summit should be a place
where diverse viewpoints can seek and find common ground, [because] dialogue and collaboration are the surest
pathways to capture the benefits of vehicle automation for the good of all Pennsylvanians.”
Consensus was also on display: There is an emerging recognition that the myriad technical challenges that must be
overcome to make highly automated vehicles safe and available for widespread general use are considerable, and
the media and PR hype of recent years about the transportation revolution just around the corner has been wildly
overblown.
On the other hand, there is little doubt that in due time—however long that may be—the technology will inevitably
progress to the point that automated vehicles will be practical and will enable a much safer transportation system
than what we have today.
In fact, the summit discussions underscored that the most significant issues are not technical at all, but are the many
policy and economic choices that we will have to make—as a society, as communities, as businesses, and as
consumers—that will profoundly shape our automated transportation future.
The responses to critical issues like data privacy, security and ownership, financing, sorely needed public
infrastructure investments, upgrading workforce training, mitigating disruptive innovations to jobs and business
models, protecting pedestrians and cyclists, and managing the long transition period when automated and
conventional vehicles will be sharing the roadways—these are less problems of engineering and more matters of
policymaking.
Whether we in Pennsylvania and elsewhere make wise policy choices will be the decisive factor in bringing the
promises of automated vehicles to fruition. Errors will always be made because humans are inherently
imperfect. But the marvelous technologies of automated vehicles, supported by good policymaking, afford us the
opportunity to correct many of the transportation errors of past decisions.
On this, there was deep agreement across the vast preponderance of those assembled at the summit as they worked
together to envision a new and better transportation future.

Roger Cohen

Senior Policy Advisor
Pennsylvania
Department of Transportation
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Introduction
It’s been two years since the inaugural Pennsylvania Automated Vehicle Summit in State College, and this is a good
moment for taking stock. In that time, we have seen much of the hype around driverless technologies fade, while the
initial public concern and common misunderstandings have moderated.
There is now broader recognition that the many technical complexities and challenges of perfecting connected and
automated vehicle (CAV) technologies will take years to overcome. So while we already see CAVs operating under
carefully defined and controlled conditions, widespread deployment remains some way off in the future.
What remains unchanged is the prospect that CAVs will bring major benefits to society. Foremost is the opportunity
to make ground transportation vastly safer, thus reducing the tragic and costly public-health catastrophe of roadway
crashes, deaths, and injuries.
Other benefits include greater travel and mobility options for people and goods, especially for those fellow citizens
who are disabled, elderly, poor, or face other obstacles to getting around. With vehicles “talking” and responding
instantaneously to each other, traffic flows can be improved, reducing congestion and emissions, and closer
operating distances may mean more through-put without expanding infrastructure capacity.
Pittsburgh is renowned as a global center for CAV research, development, and testing, and Pennsylvania’s economy
has been strengthened by the job creation, entrepreneurship, and urban revitalization fostered by this young industry.
But as we all have learned, advanced technologies pose difficult questions and issues, even as they offer benefits
and solutions to once-intractable problems such as transportation safety. They are disruptive, and those benefits are
not always equitably shared. Transition periods can be unruly. Governance and oversight lag behind the pace of
innovation. Privacy, cybersecurity, and data control/ownership are rightly the concerns of everyone.
This summit aims to be a forum for Pennsylvanians and others to talk and listen to one another, ask questions and
explore solutions, and to better understand the diversity of perspectives and interests that have a hand in setting a
course for the future.
Above all, we believe that the Pennsylvania Automated Vehicle Summit should be a place where those diverse
viewpoints can seek and find common ground, in the belief that dialogue and collaboration are the surest pathways to
capture the benefits of vehicle automation for the good of all Pennsylvanians.
In that spirit, the Commonwealth of Pennsylvania welcomes you to the third PA AV Summit.

Leslie S. Richards

Secretary
Pennsylvania
Department of Transportation
Commission Chair
Pennsylvania Turnpike Commission

Dennis M. Davin

Secretary
Pennsylvania
Department of Community and
Economic Development

Mark P. Compton

Chief Executive Officer
Pennsylvania Turnpike
Commission
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Welcome from Summit Co-Hosts
On behalf of ITSPA and MASITE, we are delighted to welcome you to the Poconos for Pennsylvania’s third AV
Summit. As in previous years, our primary goal is to increase understanding of the many issues associated with this
transformative technology. This year, we are also pleased to host ITSPA for its 2019 Annual Conference.
Pennsylvania is a national leader in the advancement and promotion of AV technology, and the PA AV Summit
continues to be a one-of-a-kind event. Sessions span the full range of issues associated with current and emerging
AV technology, including both the technical and public policy aspects. This third summit, our largest yet, follows
highly successful events in State College (2017) and Pittsburgh (2018).
To our speakers and exhibitors, we again thank you for sharing your expertise. To our attendees, thank you for your
active participation—your enthusiasm and positive spirit are critical to the success of this summit. Finally, we’d like to
provide a special welcome to the members of ITSPA who are attending the event as part of their annual conference.
Please see the back of this program for a list of the volunteers who helped us make this event possible.

Steve McGinley
President

ITSPA

Al Federico
President

MASITE
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DAY ONE: Wednesday, September 4, 2019

Welcome to the Summit
Welcome: Governor Tom Wolf
(via video)
Good afternoon, and welcome to the third annual Pennsylvania Automated Vehicle Summit.
Automated vehicles can make transportation safer, increase mobility, reduce emissions, and strengthen our
economy. But achieving those advances depends on the decisions that Pennsylvania makes in the years ahead.
Some of that work has already begun. PennDOT has issued nationally recognized guidance to ensure safe testing of
the technology on our roads, and many of those businesses are creating jobs, redeveloping brownfield sites,
providing new opportunities for manufacturers, and enhancing local economies.
More complex issues lie ahead, such as how to protect personal privacy and data security, and the need to train a
workforce, and maintaining the infrastructure.
While there may be no easy answers, I'm confident that with the hard work of everyone here today, Pennsylvania can
create a model for automated vehicles that leads the nation and improves the lives of every resident.
Thank you, and I hope you have a wonderful summit.

Pennsylvania Update: Mark Kopko, Special Advisor – Transformational Technology,
PA Department of Transportation
•

•

•

Automated Driving System (ADS) Demonstration Grant
o Safe integration of automated vehicles into work zones.
o Trucking fleet CONOPS for managing mixed fleets which will
provide the trucking industry with clear information on how to
safely implement and benefit from ADS-equipped trucks.
Pennsylvania Automated Vehicle Testing Guidance
o Guidance strengthens testing safety by focusing on the safety
driver, not the AV technology.
AV Incident Response Plan
o Standard Operating Procedures
o Incident Action Plans

Mark Kopko
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•

•

•

•

o Training Programs
o Communications Plan
Vehicle Platooning Policy
o In 2018, the Commonwealth of Pennsylvania passed Act 117, allowing platoons to operate on public
highways. Under this law, up to three vehicles may platoon together, following a submitted Platoon
Operations Plan. PennDOT has developed a vehicle platooning policy to regulate the operations of
platoons in Pennsylvania.
AV Policy Task Force
o PennDOT has assembled the "Autonomous Vehicle Policy Task Force" to prepare draft legislative policy
recommendations for the testing of automated vehicles in Pennsylvania.
o The Task Force is made up of a diverse and comprehensive set of stakeholders, including
representatives from federal, state, and local government; law enforcement; technology companies;
higher education; manufacturers; motorists and trucking groups; and academic research institutions.
PennSTART
o State-of-the-art training and testing facility to address the transportation safety and operational needs of
Pennsylvania and the Mid-Atlantic Region.
Smart Belt Coalition
o Advanced Transportation and Congestion Management Technologies Deployment (ATCMTD) Grant.
o Updated the Strategic Plan and identified future projects/focus areas.

Welcome/Introduction: Leslie S. Richards, Secretary, PA Department of Transportation
Welcome and thank you to PennDOT’s co-hosts, the Intelligent Transportation
Society of Pennsylvania and the Mid-Atlantic Section of the Institute of
Transportation Engineers, as well as sponsors and exhibitors and the PA
Department of Community and Economic Development.
•

•

•

•

A summit is usually for heads of state; this one is for citizens of
Pennsylvania, as well as our guests from other states including Delaware,
New Jersey, Maryland, Ohio, Massachusetts, Kentucky, Michigan, and
California.
This summit is aimed at planners, educators, economic development
officials, business people, research scientists, union leaders, health care
providers, and neighbors and citizens from computer geeks to cyclists.
Getting CAVs right will take time and public engagement.
Leslie Richards
o There is optimism about long-term safety benefits addressing the
public-health crisis of vehicular crashes.
o There are near-term issues of ensuring testing safety and medium-term concerns about AVs and human
drivers sharing road.
o Mark Kopko just completed his presentation on PA testing guidance and other PennDOT CAV activities.
o Mark Rosekind will be up next to discuss safety from his unique perspective and experience.
o We want this conference to underscore: Safety is our top concern, as it should be.
Beyond safety, there are huge questions regarding how to deploy CAV technology to widen mobility for those
who most need it, including the elderly, visually and physically impaired, young, and low-income residents.
o This raises questions about the future design of public transit and ensuring public transit remains vital.
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•

•

•

•
•

•

•

o There are also questions about meeting the mobility needs of those not well-served by transit, such as
rural populations and low-income urban neighborhoods.
o Robin Chase, featured speaker tomorrow morning, has been thinking about these issues for years.
CAVs require that we also look at the state of infrastructure and re-imagine its future design, yet we’ve fallen way
short for a generation on adequate funding for state of good repair—what does that say about our CAV future?
We’ll discuss that topic tomorrow over lunch with the U.S. Chamber’s Ed Mortimer and Valerie Briggs of FHWA.
Technology is a disrupter—for good as well, sometimes, for ill. At its best, it’s a platform to leverage solutions.
Mobility on Demand is about integrating technology and thus widening transportation options for every trip or
every shipment. It could realize the dream of every transportation planner for the last 40 years: creating
seamlessness in the system. Amy Ford will speak about this tomorrow.
And what might all this mean for workers and our economy—now and in the future? It’s a question that will touch
deep into society: Will there be demand for more fleet maintenance technicians, but maybe not so much for
trauma physicians? World renowned labor economist Erica Groshen from Cornell will help us understand it
better Friday morning.
We will finish Friday by hearing from the AV testing companies from Pittsburgh.
By then you will have been to your share of breakout sessions covering the CAV role in everything from freight,
to cycling, financing strategies, human behavior, equity, technical standards, and governance issues (thank you
Kurt Myers and his California colleague Bernard Soriano).
More than 120 of you here at this summit will be speakers, panel moderators, or presenters. We thank you for
lending your expertise, and we’re proud that a majority of you who are on the program are women. Bringing
diversity and inclusion to the transportation community is a long-term process with a long way to go, but this is
surely a good step forward.
As Governor Wolf in his video greeting wished you all good luck in the work we’re about to do here, I want to
add, let’s get the discussion going!
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Opening Plenary Session –
AV Opportunities and Risks: The Safety Imperative
Keynote Speaker: Dr. Mark Rosekind, Chief Safety Innovation Officer, Zoox; Former Administrator,
National Highway Traffic Safety Administration
•
•
•
•
•
•
•

Technology is the new tool that can get us to zero fatalities.
Crashes are not accidents—language matters.
Safety is a value, not a priority.
Transparency to the public is important. Uber was proactive after Tempe.
How do we prove that it is safe? How do you prove that the driver is paying
attention?
Crossover accidents can be expected to go up before they go down.
We need more flexibility on where low-speed autonomous shuttles can
operate.
Mark Rosekind
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Breakout Sessions – 3:30 p.m. to 5:00 p.m.
Autonocast: Live Recording
Description

Moderator
Speakers

Autonocast recorded a special podcast session, “AVs the PA Way,” at the summit!
AVs the PA Way: How Pennsylvania is preparing for autonomous vehicles with policy and
infrastructure, how it envisions the driverless future, and what it can teach the rest of the
country. This discussion brought together perspectives from state and local governments
to academia and the private sector, tackling issues that range from thorny policy and
planning challenges to public engagement and acceptance.
Ed Niedermeyer, Senior Editor for Mobility Technology
• Leslie Richards, Secretary, PA Department of Transportation
• Courtney Ehrlichman, Principal, Ehrlichman Group
• Kelly Funkhouser, Consumer Reports

Left to Right:
Kelly Funkhouser
Courtney Ehrlichman
Leslie Richards
Ed Niedermeyer

Panel Session: Podcast Part 1
Ed Niedermeyer
• AVs have been in PA for a while now. How did this come about? Tell me about the AV ride in 2013.
• What does this mean for Pennsylvania now?
• Uber: Their behavior in CA compared to PA? It seems as if there have been different experiences.
• Is PA prepared for an incident?
• I see PA has legislation in the works–HB1078–AV shuttles.
Secretary Leslie Richards
• PA is working with testers and collaborating.
• Testers understand they need public buy-in.
• Safety is extremely important. We need the public to understand though that it is likely there will be incidents. It
would be great if there were not any incidents.
• Uber realized they need public buy-in and to build relationships with the public.
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•
•
•
•

AVs will help us get to a safer transportation network.
Education is very important.
We are working on our AV Guidance 2.0.
The public can get used to AV technology at low speeds. Currently, AV shuttles can only run on private property.
This bill, HB1078, will give us more flexibility.

Courtney Ehrlichman
• Because people are seeing AVs in Pittsburgh, people are thinking about it.
• Bike Pittsburgh did a survey where the majority of cyclists felt more comfortable riding along AVs compared to
traditional drivers.
• AVs may be a big incentive for employers. Getting shift workers to work and to help with turnover rates.
Panel Session: Podcast Part 2
Ed Niedermeyer
• Is vehicle technology getting too good to encourage distraction?
Kelly Funkhouser
• Secret shoppers purchase vehicles and test the technologies of the vehicles such as lane-keeping and speed
control.
• Bad technology is when a person can do the task better than the car.
• Some of the technologies pose more of a distraction and make drivers complacent.
• We need to think about regulations and testing for distraction. Not all current requirements work well.

Equity
Description

Moderator
Speakers

The equitable introduction of CAV technology will require careful consideration of the
many converging issues surrounding this topic and thoughtful, intentional decisionmaking. This breakout session featured a panel of thought leaders discussing many of
the pressing issues around equity and CAVs.
Allante Whitmore, Ph.D. Student, Carnegie Mellon University
• Eric Paul Dennis, Senior Transportation Systems Analyst, Center for Automotive
Research (CAR)
• Richard Ezike, Senior Policy Associate, Innovation for Inclusion
• Corey Harper, Post-Doctoral Research Associate, Carnegie Mellon University
• Joanne Troutman, President & CEO, Greater Susquehanna Valley United Way

Left to Right: Allante Whitmore, Richard Ezike, Corey Harper, Joanne Troutman, Eric Paul Dennis
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Joanne Troutman
• Changed from community chest to collective impact organization (no more individual 501c3s).
• Serves Susquehanna Valley: Union, Snyder, Northumberland counties.
• Asset Limited Income Constrained Employed (ALICE) – measure used by United Way to evaluate those who are
working but unable to make ends meet.
• Equality vs. Equity vs. Reality.
• United Way partnered with Bucknell in 2017 for a five-county human services transportation survey.
• The only public transportation the counties have is shared-ride.
• Total clients suffering from transportation impediments in 2017: 20 percent.
• They are working on fixed-route transportation with rabbittransit.
• Accessibility isn’t just the availability of technology, it’s the safety and the reliability.
• Fearful that AV will be inaccessible for vulnerable populations.
Eric Dennis
• Studies AV adoption forecast analyses.
• Consumer introduction expected 2018-2025, market maturity in 2040s.
• How are AV market forecasts conducted?
• There is no AV market so it is all based on assumptions. The assumptions you choose determine the results.
• Typical assumptions: Technology is ready for deployment, vehicles will be used the way they are now, added
cost will be “reasonable” (approximately $10,000), scaling will happen slowly, adoption will follow previous
successful technologies.
• Issues: It’s not clear how mature the technology is right now.
• Level 4/5 cars are not going to be available for purchase by regular people in the foreseeable future.
• Added hardware costs may be reasonable but doesn’t include investment costs/service costs/opportunity costs.
• Scaling is likely to happen slowly; it will be many, many years before AV will be statistically significant.
• Adoption could be like night vision or Segway scooters rather than the Internet.
• AV forecasts are an echo chamber driven by commercial interests.
• How AVs impact rural communities is even more challenging because the definition of rural is not
straightforward. The federal definition of rural is dependent on commuting patterns, not on the social issues
within those communities.
• The most unsafe roads nationwide are two-lane rural roads.
• Rural policy is less likely to be affected positively or negatively by AVs.
• There are important transportation equity issues in transportation policy that aren’t being addressed that could
be addressed now.
Q&A (MODERATOR)
QUESTION:
What do policymakers need to know about AV in rural areas?
ANSWERS:
• (Joanne) We have political challenges and our economies are slow because of workforce issues so economic
development needs to be at the forefront.
• (Eric) We’re putting the horse before the cart. AV is a solution looking for problems.
QUESTION:
What are the most difficult needs in rural areas?
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ANSWERS:
• (Joanne) Accessing healthcare and human services. You have to have multiple solutions for the rural
community.
• (Eric) We’ve assumed people always have access to a personal vehicle and we’ve based our funding structure
on it. No matter what the solution is it will cost more to service rural areas because they are more spread out
geographically. The number of people it takes to support an AV means it will not be a cost-saving measure.
• (Joanne) We’re not having the conversation we need to about rural workforce issues.
Corey Harper
• Are AVs the future of mobility for seniors/people with medical conditions?
• VMT would increase by 300 billion miles with vehicle automation, particularly to transport women because they
stop driving at a younger age.
• Future research is needed to assess the supply side of AV demand.
• How do we accommodate new user groups?
• What are the unique travel needs of people with different travel restrictions?
Richard Ezike
• Formerly at Union of Concerned Scientists.
• Disruption is the key word with technology.
• Electrification is one of UCS’s biggest focus areas.
• How is AV going to impact electrification/climate change policies, traffic patterns?
• How could these technologies mitigate or exacerbate transportation inequities around race and class that we
face today?
• Study of DC area: There is a mismatch between where low-income people live and where they work and
transportation must account for those needs.
Q&A (MODERATOR)
QUESTION:
What was the level of involvement/technical capacity used to complete their projects?
ANSWERS:
• (Richard) UCS has no experience in planning or AV but they consulted with a transportation consulting firm. That
firm took the travel demand model created by UCS and applied assumptions with AV. They used advisors from
DCDOT and the local transportation planning community.
• (Corey) My model was not the traditional model; it was analyzing a 2009 study on mobility and crunching the
numbers.
QUESTION:
What size or types of municipalities can afford to do the type of work you have done? Is it as easy for rural/urban
areas?
ANSWERS:
• (Corey) Yes, both types of communities could afford it and they should both provide funding for it because it will
have great consequences for their futures.
• (Richard) Four-step travel demand models are hard to build. We were able to afford a consulting firm and spend
years doing research. You want to incorporate rideshare, curbside management, bikes. Lots of smaller
metropolitan regions would have a hard time affording that.

15

SPaT Challenge/Connected Signals
Description

Moderator
Speakers

The SPaT Challenge is all about the Signal Phasing and Timing messages broadcasted
by connected signals and the associated DSRC technologies. This session hit the SPaT
Challenge from all angles—the big picture, research, pilots from the consultant and
agency points of view, and what’s next?
Barry Einsig, Principal, Econolite
• Vikash Gayah, Associate Professor, Penn State University
• Laurie Matkowski, Director of Connected and Automated Vehicle Services, Gannett
Fleming
• Glenn McLaughlin, Deputy Director - Systems, Maryland Department of
Transportation State Highway Administration
• Martha Morecock Eddy, Transportation Operations & Policy Manager, Battelle

Left to Right:
Glenn McLaughlin
Martha Morecock Eddy
Vikash Gayah
Barry Einsig
Laurie Matkowski

Laurie Matkowski
Smart Cities and Communities
• Smart cities → connections → make smarter decisions.
• Smart intersections are the “spark” for smart cities.
• Overarching ideas:
o Technology to improve communities—don’t implement technology for technology’s sake.
o Leverage transportation assets outside of transportation.
o Maintain a user-based focus, not vendor-based focus.
o Address urban, suburban, rural.
• Statewide guidance—better planning for smart cities.
Vikash Gayah
Traffic signal control in a mixed human and AV environment
• Research goals:
o Develop a CAV-based signal control algorithm that:
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•
•
•

▪ Works with <100 percent CAV penetration.
▪ Leverages CV information to identify non-CVs.
▪ Adopts traditional phasing options with flexible phasing sequences.
▪ Provides speed guidance to both human-driven and autonomous vehicles.
▪ Can be used to coordinate timings along signalized arterials.
CV-based control reduces queues and delays at intersections.
Speed guidance can be provided to help vehicles arrive at an intersection only when the signal is green.
Results suggest both vehicular delay and number of stops can be reduced using CV-based control—and the
benefits only improve as vehicles become autonomous.
o Vehicle delay improves (is reduced) drastically between 0 percent CVs and 40 percent CVs.

Martha Morecock Eddy
Connected Signal Safety Benefits – Cleveland Enhanced Transit Safety Retrofit Project (E-TRP)
• Project was SPaT challenge E-TRP application, E-PCW (Enhanced Pedestrian Crossing Warning) and E-VTRW
(Enhanced Vehicle Turning Right Warning).
• Project team consisted of City of Cleveland, GCRTA, Federal Transit Administration, Battelle.
• Three pedestrian crossing scenarios: signalized, non-signalized, mid-block.
• 24 buses (two makes, four models):
o Outfitted with dedicated short-range communications (DSRC) equipment in front; GPS, cellular, and WiFi
on top; and DSRC antenna at rear.
o Common Computing Platform (CCP) – DSRC/Cellular/BT/WiFi Radios, CPU, Data Storage, CAN
interface.
o Display – Presents audible and visual alerts to driver.
o Cables – 26 cables connecting antennas to CCP, CCP to CAN bus, and to connect power to devices.
o Sounders – Most buses have one installed on the front of the bus as part of another project application,
but they are not operable.
• Roadside equipment:
o CCP
o Infrared Pedestrian Detection (two to six infrared cameras depending on the size of the location)
o DSRC roadside unit
o Cellular modem (for remote diagnostics and data uploading to the cloud)
• Results: Moderate improvements in responses to alerts (16.6 percent) and reaction time (18.8 percent).
Glenn McLaughlin
Connected Vehicle and Signal Activities in Maryland
• CAV activities are managed through the Maryland DOT Office of Traffic and Safety and Office of CHART and
ITS Development.
• CAV program – CAV Working Group: CAV Technical SubGroup, CAV Policy SubGroup, CAV Freight SubGroup
and Emergency Responder SubGroup.
• MDOT has a website for “Expression of Interest to collaborate on connected and automated vehicle technology
and/or test highly automated vehicles in Maryland.”
• CAV Strategic Action Plan published in December 2017.
• Smart Signal Program:
o 14 corridors, 87 signals (600+ total).
o Impacting more than 650,000 vehicles per day.
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•
•
•

o Travel time reductions range from 3 to 15 percent—annual delay reductions of 140,000 hours, with annual
benefits of $4.7 million.
MD SPaT Target Corridor – US 1 from MD 100 to MD 175.
Maryland Use Case Focus – Ped Safety, Freight Applications, Signal Priority (Transit, Emergency), Signal
Performance Measures.
Final Thoughts – Need definition and standards, grow from existing process or need, resolve the “chicken and
egg” paradox, collaboration forums/groups.

Moderator Barry Einsig
• Call to action on next challenge – Connected Fleet Challenge

AV Interactions with Pedestrians & Bicyclists
Description

Moderator
Speakers

The human side of AV interactions is a critically important topic and the underpinning
assumptions involved in developing, testing, and implementing AV need to be evaluated through
the lens of the Precautionary Principle. This panel discussed the challenges and opportunities
that AV may deliberately or inadvertently present for the engineer or planner seeking to improve
conditions for vulnerable roadway users.
Roy Gothie, Statewide Bicycle and Pedestrian Coordinator, PA Department of Transportation
• Carrie Sauer, Director, Center for Safe Mobility, University of Pennsylvania
• Jeremy Raw, Community Planner, Federal Highway Administration
• Aditi Misra, Assistant Research Scientist, University of Michigan
• Ken McLeod, Policy Director, The League of American Bicyclists
• Jeannette Brugger, Bicycle & Pedestrian Coordinator, City of Philadelphia

Left to Right:
Aditi Misra
Carrie Sauer
Ken McLeod
Roy Gothie
Jeannette Brugger
Jeremy Raw

Pressing challenges for AV interactions with bicyclists and pedestrians
• Inadequate/deficient infrastructure – Lack of planning to incorporate protected bike lanes, sidewalks, and
crosswalks. Unclear markings, such as road lines and signage, make it difficult for AVs, bikes, and pedestrians
to navigate and operate safely and efficiently.
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•

There is the risk of one system of technology/infrastructure taking over and forcing poor designs on local
planning organizations. This type of broad-scale implementation has the potential to burden other road users at
the expense of AV, similar to the effects of Interstates constructed through inner cities.
• Lack of data-sharing – The competitive and proprietary nature of the AV industry with regard to technology
development can impede progress and have collateral impacts on land use, mode choice, and economic
efficiency.
• Bicyclists and pedestrians are still considered secondary road users—accommodations for bikes and peds need
to be more widely incorporated in the planning process. More data collection and sharing is needed to better
understand the experiences of bikes and peds on the roadways. Accidents involving bikes and car doors are not
recorded as crashes.
Examples of win-win investments
• Last-mile-oriented AV solutions for vulnerable populations.
• Communication among infrastructure, VRUS, and AV.
• Investments in education in order to change habits, mindsets, culture.
• Data analysis, broad collection of data, research into eye movement and micro-movements of drivers.
• Infrastructure that increases safety and facilitates AV technology.
Education
• Needs to be education to develop safe habits of use.
• People need to understand how AVs communicate with each other and with connected infrastructure so they
can anticipate the AV’s actions and interact more seamlessly.
• We can look to the past and learn from our mistakes in terms of technology adoption across automobiles (e.g.,
airbags). Coordination between public and private organizations will lead to better decisions and outcomes.
• A lot of people are excited about AV technology, but most people are cautious about the technology, and unsure
if they would ever ride in an AV. We need to understand the subtlety of people's levels of information and
decision-making processes in order to overcome barriers to broader support.
• Having a mixed fleet of standard and AV vehicles on the roads raises all kinds of enforcement and revenue
issues. Police officers and other first responders will need education to know how to handle various AV-related
issues (who can use a phone or watch a movie in the vehicle, where can the vehicle be cut or towed in case of a
crash, etc.).
Legal Policy, Accountability, Liability
• Maryland and Virginia have contributory negligence laws, which put a level of responsibility on the vulnerable
road user (VRU) to use the roadway in a safe and legal manner. This will be complicated by AV technology
because we cannot require bikes and peds to have technology that connects them to the AV infrastructure.
• Being underserved is not a state or condition per se, it is the result of a decision-making process. We need to be
constantly reminded of that as we move forward with AV technology, and reevaluate and adjust the
transportation system.
Other Takeaways
• VRUs aren't edge cases.
• Think beyond what you think you want or need today.
• Focus on the human perspective, not a programming or tech perspective.
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CAV Planning and Policy Development
Description

Moderator
Speakers

From Strategic Plans to Platooning Policies to Regional Operations Plans, there are many
different types of planning documents developed to prepare agencies and regions for a CAV
future. These presentations provided information about some key regional planning and policy
documents.
Kathleen Swindler, Supervising ITS Engineer, WSP USA
• Gunnar Rhone, Engineer II, HNTB
• Kara Templeton, Director of the Bureau of Driver Licensing, PennDOT
• Steve Cunningham, Manager, Traffic & ITS Engineering, Jacobs
• Drew Horgan, Senior ITS/Traffic Engineer, Jacobs
• Wasif Mirza, Director, New Jersey Department of Transportation
• Gene Donaldson, TMC Operations Manager, Delaware Department of Transportation
• Megan Rosica, Traffic/ITS Engineer, Jacobs

Left to Right:
Gunnar Rhone
Steve Cunningham
Drew Horgan
Wasif Mirza
Gene Donaldson
Megan Rosica
Kara Templeton
Kathleen Swindler

Gunnar Rhone
FCC 5G Fast Plan for Infrastructure Owner-Operators (IOO)
• Private Internet companies are already installing field equipment for 5G. Compared to previous technologies, it
requires much more closely spaced devices (100-150 meters), so many more devices will be needed.
• Many of these new devices will likely be installed in public right-of-way under regulations for “Small Wireless
Facilities” (SWF), defined as 50 feet tall or less including antennas, or less than 10 percent taller than
surrounding buildings.
• Despite a number of policy and legal influences over installing devices over the past few decades, some wireless
companies were still finding impedance in some municipalities.
• In 2019, the FCC clarified how Sections 523 and 332(c)(7) applied to SWF, including stipulating that ROW
access fees and review fees must be published in advance and be reasonable and that SWF have “shot clocks”
for all permits of only 60 days for collocating SWF on existing structures and 90 days for SWF on new structures.
• The presentation includes several recommendations for municipalities to adapt to these new requirements such
as developing an SWF policy, encouraging pre-application meetings, and considering negotiating with providers
for exchanges such as:
o Power at traffic signals and street lights for dark fiber at separate junction boxes.
o C-V2X applications for SPaT data at intersections.
o Obtaining terrestrial high-precision geolocation.
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Kara Templeton
Vehicle Platooning Policy
• Vehicle platooning in Pennsylvania is defined under Act 117 of 2018, Section 3317, which also states the
requirement for an identifying sticker on the lead vehicle, sets restrictions, and also establishes the need for
operators to submit an operations plan to PennDOT for review.
• PennDOT published the “Vehicle Platooning Policy” on April 22, 2019, which includes:
o Platoon definition: “… two (2) or three (3) buses, military vehicles or motor carrier vehicles traveling in a
unified manner at electronically coordinated speeds at following distances that are closer than would be
reasonable and prudent without the coordination.”
o Criteria for Platoon Operations Plan: Including where operators plan to platoon.
o Visual identifier: Sticker on lead cab for law enforcement.
o Operating constraints: Including a driver in each vehicle, not platooning through work zones where
workers are present, maintaining 40-foot headways over bridges, not carrying hazardous materials.
o Approved route: mostly limited-access highways or Interstate highways.
• No plans have been submitted for review as of the time of the presentation.
Steve Cunningham
Southwestern Pennsylvania Commission’s Regional Operations Plan Update Process
• The original Regional Operations Plan (ROP) was an outgrowth of PennDOT’s 2005 Transportation System
Operations Plan (TSOP). The ROP has since been integrated/mainstreamed into the Long-Range
Transportation Plan process as its Operations component—where all of the modes come together. The current
update is scheduled to be adopted in late September 2019.
• SPC’s most recently adopted Long-Range Plan is entitled “Smart Moves for a Changing Region.” It looks out to
year 2045 and for the first time, Connected and Autonomous Vehicles are included in the plan, and in a
prominent way. See https://www.spcregion.org/smartmoves.asp.
• To support the mission of, “The region’s transportation system will be actively managed and operated to allow
the system to function at its full potential,” as laid out in the long-range plan, the ROP identified strategies for
encouraging modal shift, incorporating ITS, and improving management of incidents and events.
• Stakeholders were central to the ROP update process, which included determining needs and operational
issues, determining applicable TSMO strategies, developing projects, and prioritizing the projects.
• The results included 44 projects and 20 studies and initiatives. There was an emphasis on multimodal solutions
to maximize existing roadway capacity and unlock the full potential of TSMO.
Wasif Mirza
New Jersey CAV Strategic Plan
• Last year, the New Jersey Transportation Agencies Partnership (NJTAP) was created to share best practices
and devise innovate solutions across many of the agencies that have common road users. The members
include seven transportation agencies, the American Council of Engineering Companies (ACEC), and the Utility
and Transportation Contractors Association (UTCA).
• One of the seven NJTAP working groups is CAV. It is led by NJDOT.
• The CAV working group had two goals for this year:
o Capability Maturity Matrix (CMM) Self-Evaluation.
o CAV Strategic Plan (that resulted in identifying 20 proposed strategies across the short term (such as
agency-specific project lists), medium term (such as initiate pilot projects and set equipment standards),
and long term (such as develop urban curb space management needs analysis).
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•

NJDOT is currently conducting a CAV Research/Testing Project with research to investigate CV elements such
as RSU integration requirements and testing, RSU requirements for SPaT messaging, and RSU requirements
for additional applications such as red-light warning.

Gene Donaldson
DelDOT’s Approach to CAV Infrastructure Readiness
• DelDOT operates a statewide Integrated Transportation Management System (ITMS).
• The next phase of ITSM includes CAV projects: Connected Vehicle-enabled Weather Responsive Traffic
Management (CV-WR TM), Signal Phase and Timing (SPaT) Challenge, and Autonomous Shuttle Deployment
(with Transit).
• Also developing Artificial Intelligence – ITMS (AI-ITMS) with AI-Traffic Operations & Management Software (AITOMS):
o DelDOT has been working with FHWA’s Turner-Fairbank Highway Research Center for two years,
applying AI and machine learning to 10 years of DelDOT data and working with DelDOT’s in-house
software development team.
o DelDOT was awarded a $4.9 million Advanced Transportation and Congestion Management
Technologies Deployment (ATCMTD) grant that will also have $5 million from the State of Delaware.
o AI and ML is getting close to not only identifying anomalies and reporting the event, but also interfacing
with a simulation model for scenario generation and solution evaluation as well as implementing changes.
• Looking ahead, the weakest area for these advances in the transportation management area is existing and new
employees in the workforce having the required knowledge, skills, and abilities.
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DAY TWO: Thursday, September 5, 2019

Breakfast Plenary Session –
If Safe AVs Were Available for Purchase Today
Introduction/Welcome: Al Federico, Principal, Albert Federico Consulting, LLC
Keynote Speaker: Robin Chase, Co-founder and former CEO, Zipcar; Co-founder, Veniam; Cofounder, NUMO
•

•

•

•

•

“If safe AVs were available today:”
o What is the purpose for this trip?
o Imagine if I had a self-driving car, what trips
would we take? Going to a friend’s house and
you need a couple extra minutes, the car could
circle the block until you are ready.
o Parking would be gone.
o Human nature is to do the simplest and easiest
thing.
Infrastructure is destiny:
o We first built sprawling neighborhoods and then
the Interstate system. We made cars cheap and
created traffic.
Robin Chase
o We have higher obesity rates in the U.S.
Global warming:
o IPCC 1.5-degree report
▪ We must reduce our carbon output by 45 percent by 2030.
▪ A global temperature rise from 1.5 to 2 degrees Celsius would be extremely impactful.
Questioning the status quo:
o Technology makes sharing easy.
o E-scooter trips are replacing car trips but also chosen over walking/biking.
o We need a proactive approach—laws, policy, and regulations need to be updated now.
o On-demand retail – RATS (Retail autonomous trips)
Do over cities and correct transportation problems. www.sharedmobilityprinciples.org
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Breakout Sessions – 9:30 a.m. to 10:30 a.m.
Freight
Description

Moderator
Speakers

With the freight industry a predicted early adopter of specialized autonomous vehicle
technologies, the Freight Session focused on a broad view of technology, issues and the policy
planning happening now in advance of these dramatic industry changes. Participants heard from
technology leaders and national and regional policymakers defining and preparing public
policies to implement and manage the integration of AV freight into our communities.
Yassmin Gramian, Executive Deputy Secretary, PA Department of Transportation
• Sara Walfoort, Manager, Freight Planning, Southwestern PA Commission
• Çetin Meriçli, Co-Founder & CEO, Locomation
• Jennifer Hall, General Counsel & EVP, Legal Affairs, American Trucking Association
• Nicole Katsikides, Research Scientist, Mobility Analysis, TTI

Left to Right:
Çetin Meriçli
Jennifer Hall
Yassmin Gramian
Sara Walfoort
Nicole Katsikides

Moderator Yassmin Gramian
• Trucking accounts for about $700 billion in business in the U.S.
• 71 percent of all freight is moved by truck.
• 6 percent of all jobs in the U.S. are related to freight movement.
• 7 percent of greenhouse gases are generated by freight vehicle emissions.
• There are 500,000 truck drivers in the U.S.
• Trucks fill our grocery stores. Every store would be nearly empty in three days if it were not for freight
movements supporting grocery stores.
• Trucking is very interested in the benefits of AV, which include safety, operational cost reductions, and more.
Nicole Katsikides, Ph.D.
• “Change is now.” Key technological changes that are happening include:
o Platooning (Peloton, Locomation) and Level 2 for trailing truck and Level 4 for trailing truck as well as
other Driverless Applications related to Interstate long-haul (Embark, TuSimple, Ike, Starsky, Kodiak).
o Last-mile delivery (Udelv, Nuro) and Delivery Pods (FedEx, Starship Technologies) and increased
automation in Supply Chains
• These are automation technological advances reaching the market now.
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•

•

With such major changes underway and looming, an equal amount of preparation and planning is needed, which
will include legislative changes, organizational changes, workforce development strategy, state and local
strategic planning, corridor testing, AV readiness projects, connectivity initiatives, telecommunication
improvements, and stakeholder coordination within and between states and among and within the private
sectors.
"Freight fluidity" is a broad term referring to the characteristics of a multimodal freight network in a geographic
area of interest, where any number of specific modal data elements and performance measures are used to
describe the network performance (including costs and resiliency) and quantity of freight moved (including
commodity value) to inform decision-making. Questions such as what’s moving, where are moves happening,
etc., are part of freight fluidity.

Jennifer Hall
• ATA monitors the pulse of the trucking industry. Top issues and key benefits that may be offered by the
implementation of autonomous trucks:
o Driver Shortages – Truckers may see the job as more attractive with higher productivity, less time away
from home, additional logistics tasks; fewer drivers may be needed to do the same or more freight
movement.
o Driver Retention – Companies with autonomous technology may attract and retain drivers to use this
modern technology.
o Hours-of-Service – Autonomous trucks allow for proper driver rest and allow for productivity to occur
simultaneously.
o Truck Parking – If “productive rest” is taken in the cab during operations, there may be less time required
away from home at truck parking facilities, which could reduce demand for truck parking capacity.
o Infrastructure/Congestion/Funding – Urban congestion could be mitigated through widespread use of
autonomous vehicles (including cars).
o Driver Health and Wellness – The driver could be less sedentary in the vehicle; could reduce stress of
driving.
• As autonomous truck technology evolves, ATA would like to see preservation and focus in industry coalitionbuilding that still adheres to key automated driving principles:
o Safety-first approach
o Preserve existing delineation of regulatory roles
o Promote technology and stakeholder neutrality
o Advance safe automated vehicle development, testing, and deployment
o Modernize motor vehicle safety regulations
• ATA Policy advocacy – ATA needs to continue efforts ensure there is a unified national framework for facilitating
the development, testing, and deployment of automated vehicles. Commercial vehicles need to be included in
laws governing transportation safety and national travel. ATA will also strive to support a national standard for
surface transportation connected vehicle safety communications and the deployment of truck platooning. ATA
will monitor and advocate for national V2V protocols and applications that ensure interoperability, preserve the
5.9 GHz spectrum for vehicle safety communications, and support allowing national following distances that may
be permitted.
• Other dimensions of truck automations on the ATA radar are standards for CVSA guidance, ASE guidance,
vehicle spacing, and system maintenance. Truck platooning is still complicated. How platooning is used, how it
works, and how it is maintained are important questions with answers to be shared industry-wide. Electric CMV
standards and practices for battery right-sizing, charging technologies, the need and standards for electrical
infrastructure for charging, and the duty cycle needs are also of interest and in need of common standards.
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Çetin Meriçli, Ph.D.
• There is a clear transitioning of autonomous technologies along the “path to full autonomy.” Platooning is a
recent technology that will help reach full autonomy in the future.
• Trucking and freight is a $3 trillion industry worldwide and $700 billion in the U.S. alone. Seventy percent of all
goods consumed are shipped and moved by truck and there is growing demand for goods and products.
Challenges in the industry adding to the interest in platooning as a viable technological application include
increased driver turnover in the industry, razor-thin profit margins driving companies to look for cost savings, and
the trend of low asset utilization (truck hours in use hauling freight).
• Autonomy needs a lot more work. In the transition to full autonomy, Autonomous Relay Convoying (ARC) is a
more immediate approach to enter the freight truck market. Locomation’s goal is to see a truck fully autonomous
but keep it under trained adult supervision in a way that can work through a natural and gradual progression
toward full autonomy, from ARC upward.
• ARC is a viable tool for for-hire dedicated fleets and private fleets in a starting configuration of two truck convoys.
• ARC is a “sweet spot” to start an autonomous transition for freight and trucks by addressing a few key areas,
such as labor availability/costs that create a compelling ROI, having a short time to market, and keeping humans
in the picture at these earliest stages.
• Autonomy as fully envisioned is not a done deal. There are a lot of engineering challenges ahead to get it right
and fully implement autonomous trucks and take the driver out of the cab.
Sara Walfoort
• Sara shared the AV/CV sub panel’s results on technological impacts of AV/CV on safety, infrastructure,
congestion, land use, maintenance, workforce, revenue, and insurance liability. Impacts are not specific to
freight. A subset of the panel looking at technology trends in general identified that the AV/CV evolution is on a
path that began a long time ago and which will continue for many years as the fleet and industry modernizes.
From a local perspective bandwidth and scope creep (job training) are top issues.
• From the local point of view, platooning technology will allow the existing pool of drivers to operate more
vehicles, addressing the impending driver shortfall. The technology is also seen as a quality-of-life improvement
for over-the-road drivers. Local communities and the industry have recognized that the driver pool is aging; new
training is necessary for the future.
• Addressing the unknown is difficult but critical for local planning. Simple questions such as, “How does one
driver leading a platoon park two trucks—and where?” raise legitimate planning issues and implications that will
need to be addressed.
• In the “waves of platooning and the autonomous truck evolution,” there are corresponding parallel implications
such as infrastructure changes, design enhancements, and technology enhancements. There is also a parallel
and changing learning curve to address these implications.
Q&A (AUDIENCE)
QUESTION:
How are policies being developed to keep the market competitive?
ANSWER:
• (Jennifer) States are reviewing policies to see that they are practical. Data also needs to be more nimble for
sound policy development.
QUESTION:
Can you comment on workforce development related to platooning, etc.?
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ANSWER:
• (Jennifer) This is a fantastic opportunity to start training and evolving training for the future. Need more advanced
technical drivers and technicians. ATA is actively supporting workforce-building.
QUESTION:
What is the current truck asset usage rate?
ANSWER:
• (Çetin) It’s hoped that with platooning technology the asset usage of a truck will move from an average of 7
hours a day to 20 hours a day. Regarding workforce, this will require more technically advanced maintenance.
The technology companies are not building an army of maintenance workers. Workforce development is crucial.
QUESTION:
Regarding careers in the industry, is there a correlation between the lack of workers/drivers with the marketing of
“autonomy” and “autonomous” trucks?
ANSWER:
• The transition has been gradual on the decline and will be gradual on the return trend.
QUESTION:
Is there a message opportunity with platooning and autonomous trucking technologies to attract a new kind of worker
to the industry?
ANSWER:
• (Jennifer) There is a wide variety of views from “the sky is falling” to other views on the industry and automation.
We need an active public policy to foster trucking and the freight industry.
QUESTION:
What is the current distance between platooned trucks on the highway based on current technology?
ANSWER:
• (Çetin) With the perfect climatic conditions, road grades, and weather conditions the distance on average can
reach around 10 feet.
Moderator Yassmin Gramian
• Safety remains the primary key to platooning and this type of technology.
• We can match the results of platooning with cost improvements and profitability.
• Long-haul trucking will be the leader in adoption and application of autonomous technology with these platooning
systems.
• Broadband access and bandwidth availability is a critical part of autonomous trucking and platooning.
• There are known and hidden operational impacts from platooning and autonomous technology such as truck
staging and parking demand changes, infrastructure design, and others that will impact local communities.
• There will be gradual growth in freight movement in this industry and a corresponding growth in the use of
platooning and similar systems that will influence growth in technical expertise.
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Legal Implications
Description
Moderator
Speakers

This panel of experienced practitioners covered a broad range of topics related to the legal
implications of AVs — intellectual property, liability, forensics, privacy, and more.
Nolan Ritchie, Executive Director, Senate Transportation Committee, Senate of Pennsylvania
• Kevin Myhre, Patent Attorney, Barley Snyder
• Sandee Perfetto, Director, ISO Personal Lines Product Development, Verisk
• Justin Schorr, President, Collision Reconstruction Engineer, DJS Associates, Inc.
• Greg Rodriguez, Mobility Policy Principal, Stantec

Left to Right:
Greg Rodriguez
Justin Schorr
Kevin Myhre
Sandee Perfetto
Nolan Ritchie

Kevin Myhre
Protecting AV Intellectual Property
• A patent protects against making, using, and selling (a right to exclude) an invention.
• A patent lasts 20 years from the date of filing.
• Patents for AVs have increased by 330 percent since 2011, while other patents increased by an average of 16
percent.
• Patents protect R&D investment and generate income through licensing.
• In the U.S., an application for a patent must be filed one year from the earliest public disclosure or offer for sale.
• A trade secret is generally not known to the public, confers an economic benefit because it is not public, and the
holder takes reasonable measures to safeguard the secrecy.
• There is no registration process for trade secrets. They are capable being protected indefinitely.
Sandee Perfetto
Insurance Considerations
• Currently an owner of a car must carry liability insurance, which is the first line of coverage for an injured party.
• PA, and 11 other states, have No Fault laws with limitations on the right to sue.
• The potential for AVs to be hacked is a growing consideration.
• The following operational issues are top priorities for insurance companies to consider when determining how to
insure AVs:
o Unclear determination of fault or other regulatory/legal issues.
o Security issues such as cyber threats and privacy concerns.
o Unclear future with respect to pricing, underwriting, claims handing, etc.
o Voluntary assumption of risk by auto manufacturers.
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Greg Rodriguez
Hot Topics
• Mobility as a Service, Data, and Equity are hot topics in AV. People should also be a main consideration.
• There is a need to sync old laws with modern technology—vehicle codes must be updated.
• A key word to remember is “performance,” and a question to consider is whether states may price things the
feds regulate.
• Data has a tremendous value but also brings risk and legal issues—privacy, compliance with regulations, citizen
trust, and IP concerns.
• Equity and accessibility have policy and legal considerations and we need to start elevating the conversation
beyond just talking points.
• Mixed-used infrastructure is a good goal but also brings challenges. We can expect more competition for the use
of right-of-way.
• Other challenging topics to consider: safe integration of AVs, the use of public infrastructure, revenue and use
fees needed to pay for infrastructure, and terms of use for mobility partnerships.
Justin Philip Schorr, Ph.D.
Reconstructing AV Collisions
• There are traditionally three opportunities for failure: the vehicle, the driver, or the roadway.
• The “reasonably prudent operator” is a standard used to determine how a typical driver would have reacted in a
given situation. Should AVs be held to the same standard or a heightened (or lower) standard?
• Statistics are subject to interpretation.
• Critical Reason attributed to a crash: Drivers (94 percent), Vehicles (2 percent), Environment (2 percent),
Unknown (2 percent).
• Despite improvements in cars, infrastructure, and rules/laws, 9 out of 10 accidents are caused by driver error.
• Currently AVs are averaging about 50,000 miles between crashes. Humans average about 500,000 miles
between crashes.
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Shuttles: Current Deployments in Action!
Description

Moderator
Speakers

This panel discussed learnings from AV deployments across the U.S., current trends,
public/private partnerships, and the importance of community engagement. This panel
specifically encouraged dialogue with the audience, seeking to bring forward questions that still
need to be answered in the AV shuttle space. The audience was updated on AV shuttle
practices across the country, learned about the structure of current deployments, and had the
opportunity to provide feedback on community engagement practices.
Courtney Ehrlichman, CEO, The Ehrlichman Group; Co-founder, RoadBotics
• Kelley Coyner, Mobility Innovation Lead, Stantec
• Amanda Roraff, Director of Technology Activations, PlanetM, Michigan Economic
Develop Corporation
• Lori Duguid, Associate Vice President, Michael Baker International

Left to Right:
Lori Duguid
Kelley Coyner
Courtney Erlichman
Amanda Roraff

•

•

•

•

•

•
•

Two branches of AV:
o Driverless cars.
o Controlled routes which are good for transit technology and potentially Bus Rapid Transit (BRT) set-up.
New ways of thinking on how to do things, including shared vehicles:
o Car ownership could decline by 70 percent by 2035.
o We need to think differently.
Shuttles in Detroit:
o May Mobility shuttle for an employer.
o They now have five active shuttles driving in downtown Detroit.
Shuttles in Columbus:
o Shuttle plan – after winning the Smart Cities challenge.
o Test demonstration – more about how procurement goes and getting the public used to this technology.
o The shuttles look like a normal vehicle.
o The shuttle operates from 6 a.m. to 10 p.m.
o The second use case is in a lower-income neighborhood.
Shuttles in Jacksonville, FL:
o Looking into AV shuttles to replace a monorail.
o The autonomous shuttle would run along the elevated infrastructure. It would then extend the system.
The focus needs to be more on the why versus the technology.
Key is solving problems:
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o Autonomous delivery bots
o How can we use technology?
Q&A (MODERATOR)
QUESTION:
Why do you work on shuttles?
ANSWERS:
• Equity, disabled.
• Inclusive design in AV.
• Access and mobility – supporting aging populations, aging in place particularly in rural areas.
• Huge savings in lives, property value.
• Building public acceptance is key.
• Extending benefits.
QUESTION:
What policies have you seen obstruct or move along AV shuttles?
ANSWERS:
• We're not going to have a federal approach. Guidance and movement needs to be at the state level.
• Focus on key questions – we understand that the AVs are safe and validate.
• Collaborating with stakeholders – conversations with states, advocacy groups, etc. are needed.
• Thinking of non-restrictive policy and talking to the private sector.
• Giving cities more leeway to test out solutions.
QUESTION:
How was community involved?
ANSWERS:
• This is critical and starts with key stakeholders.
• Open communication – level-up everyone's understanding of roles.
• Social media – brought in the business community.
• Got people used to the concept.
• Announced events.
• A lot of people came from out of town to ride the shuttle: "Come check this out!"
QUESTION:
How do you see shuttles helping people get to their jobs?
ANSWERS:
• Pittsburgh – hard to get drivers at night for a shuttle; potential for AV shuttles.
• Creative ways for shared-use cases.
• Retention and turnover rate costing employers $37.5 billion in the U.S.
QUESTION:
How is this technology being “sold,” and that this technology is for them (for communities of low income and color)?
ANSWERS:
• Demonstrate a small and controlled shuttle, free of charge during pilot.
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•
•

Small-scale to build trust.
Communities need to be part of the conversation early.

QUESTION:
Is it too early to talk to employers about an AV shuttle?
ANSWERS:
• No. It's not too early.
• Problems – Our infrastructure is aging, so picking a route was difficult to make sure we're all connected.
• During the Detroit auto show, two shuttles will be deployed to move people around.
• The conversation surrounding infrastructure needs to happen now.
• More testing is needed in areas like PA and Michigan where there is more inclement weather.
QUESTION:
How does ADA work?
ANSWERS:
• There are no ADA standards for AV shuttles.
• We don't have enough experience for the role of the driver.
• Shuttles need to be universally designed, accommodating the visually, physically, and/or cognitively impaired.
• Need to improve pick-up and drop-off—the last 50 feet can be a problem for some users.
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Data, Data, and More Data
Description
Moderator
Speakers

Data takes many forms and has many uses. During this session, technical experts shared
current and future opportunities for CAV data usage.
K.R. Marshall, VP & Senior ITS Manager, WSP USA
• Andrea Carberry, Transportation Engineer, Rybinski Engineering
• Brian Reed, Manager - Geospatial & Applied Technology, WSP USA
• Chris Mills, Regional ITS Leader, WSP USA

Left to Right:
Chris Mills
Andrea Carberry
Brian Reed
K.R.Marshall

Andrea Carberry
Travel Time Reliability: A Coordinated Approach
• Why do we need reliability?
o What does reliability mean?
▪ Accurate predictions.
▪ Consistently accurate.
▪ No one set definition for reliability.
• Who needs reliability?
o Public
o Traffic Management Centers
o Planners
• Delaware is a small state, but collects and stores a lot of data.
o 24/7 operations data for planning.
• Where are the congested areas that the state should invest in?
o To answer this, answer the following questions:
▪ Define free-flow speed.
▪ What is the preferred performance metric?
▪ Thresholds of reliable vs. unreliable.
▪ Do these thresholds change based on roadway type?
▪ Move from time-of-day to real-time mentality.
▪ Ensure a consistent approach.
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•

Travel time index:
o Planning time index
o Buffer index

Rick Ayers
RITIS: An Enterprise Transportation Platform for Big Data Analytics
• RITIS (Regional Integrated Transportation Information System) is an automated data-sharing, dissemination,
and archiving system that uses many different types of data for performance measurement, dashboards, and
visual analytics.
• RITIS is used by roughly 75 percent of the states in the U.S.
• The power of RITIS is in data analytics and it can be used by anyone.
• RITIS is used in evacuation planning and operations.
• The incident management tool is used to share incident data among users.
• The most popular tool in RITIS is the Probe Data Analytics.
• A new feature is Origin/Destination data using data from INRIX. This is used to conduct route analysis.
Brian Reed
Data Opportunities – Using CAV Datasets
• Data Analysis tools need to jump-start into transportation for us to better manage, operate, and maintain the
system.
• How do we address data in the CAV space?
o Transportation network sensors
• Process for addressing data usage in the CAV space:
o Strategy→Policy→Needs→Applications→Security→Sites→Devices
• In the Ann Arbor, MI, test bed, we are pulling in four terabytes of data over two months.
• How far can one get from an urban center in one hour’s time?
o Heat map using BSM data

•
•

o Focus in on each urban center and evaluate the peak periods over several days. Also look at the time
difference if you wait for the off-peak.
o Carry congestion thresholds onto major mainline arterials and overlay game-day events.
Moving past the delay of cell data to proven real-time, position, and actionable data (BSM).
Use DSRC and C-V2X datasets.
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Q&A
QUESTION:
Where do we go from here related to data management?
ANSWER:
• (Brian) Begin to build out tools for transportation and incident management in combination with fusing traditional
ITS datasets. We need to no longer deploy single control systems that increase the number of siloed controls
and datasets.
QUESTION:
What types of data and sizes of data really come from infrastructure?
ANSWER:
• (Brian) Probe vehicle data (PVD), Basic Safety Message (BSM part 1 and part 2), TIM and all of its subset
forms, Signal Phase and Timing (SPaT), and in certain cases Map messages would need to come across and
be managed. Sizes and transport rate on the network vary; in Ann Arbor for 58 intersections it generates 1TB
per month. BSM data varies with which field and how many vehicles are equipped, at scale an Infrastructure
Owner Operator going forward will be required to manage and store big datasets as part of business—20T and
up.

CAV Concepts of Operations (ConOps)
Description

Moderator
Speakers

There are multiple CAV initiatives moving forward in Pennsylvania and neighboring New Jersey
including the Harrisburg Connected Corridor, PennSTART, and NJ Statewide Connectivity. This
session provided a run-down on the ConOps development for those initiatives, highlighting both
the ConOps process and the ConOps content.
Allison Slizofski, Founder and Principal, Drive Engineering
• Mike Pack, Manager of Incident Management & Traffic Operations, PA Turnpike
Commission
• Eric Donnell, Director, Thomas D. Larson Pennsylvania Transportation Institute, Penn State
University
• Joe Sutor, Planning & Environmental Manager, PA Turnpike Commission
• Jeffrey Arch, Senior Project Manager, AV/CV/Smart Cities, HNTB

Left to Right: Allison Slizofski, Eric Donnell, Joe Sutor, Michael Pack, Jeffrey Arch

Michael Pack
• Developed CAV roadmap in 2017. Executed CV Pilot project in 2018.
• Conducted pilot project – Connected Work Zone Pilot.
• Developed project objectives.
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Develop operations scenario – evaluate stationary and mobile work zones.
Pilot findings:
o DSRC is a stable platform.
o CV-DSRC-based system reliably provides data for use.
o Very few vehicles are equipped with DSRC.
o Provide technology that works.
o Prepare for bigger deployments.
Other discussion items:
o IT work order for data/technology needs.
o Key decisions to date.
o Key risk elements.
o CV test lab.

Joe Sutor
PennSTART
• Overview and systems engineering process:
o Following systems engineering for the project.
• Feasibility study and concept exploration:
o Completed in 2018.
o Available at www.pennstart.org.
o ~110-acre site, 1.5-mile track.
o $22.1 million for track and $1.3 million for land.
o Currently, has a $7.1 million funding gap.
• Concept of operations:
o Finished last year.
o Identifies what, where, when, how, who, and why of the system.
o Created ConOps by reaching out to 80 stakeholders.
o ConOps developed based on ANSI standards.
o Operational needs developed based on stakeholder needs.
Eric Donnell
• Requirements/business plan:
o Requirements identified for PennSTART facility elements.
o Identified functional, performance, and non-functional requirements.
o Identified high-level general requirements.
o Business plan identifies:
▪ Market needs and services provided
▪ Value proposition
▪ Staffing needs
▪ Activities
▪ Partnership opportunities
• Next steps and schedule:
o Estimated completion: Fall 2019
o Future phases: Engineering & Design, Construction, O&M
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Jeffrey Arch
NJDOT Connectivity Project
• Connectivity – What is it?
o Connectivity among vehicles, road, other infrastructure, and smart phones.
• Overview of desired CV applications:
o Many high-impact applications are considered.
• Vision for connectivity:
o Integrates many stakeholders.
o Identifies public agency, stakeholders, functions, and user class.
o Significant challenges exist to enable stakeholders to work as a team.
• Anticipated impacts:
o Operational – safety, mobility.
o Organizational – changing roles and responsibilities, changing day-to-day operations.
• Key Issues to be addressed and overcome:
o NJDOT Traffic Signal Installations:
▪ Signal controllers, NEC, ADA and ROW impacts, deployment at large scale.
o Requires execution of new NJDOT policies and agreements.
o V2V and V2I communications – DSRC or 5G or others?
o Location – recommended deployment.
o PII, use of operational data exchange, skills set needed, path forward.
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Breakout Sessions – 11:00 a.m. to 12:00 p.m.
ITE C/AV Steering Committee National Activities
Description
Moderator
Speakers

In this session, speakers presented on activities that they have taken part in to further engage in
conversations about CAV at the ITE international level.
Hannah Landvater, Associate Engineer, RK&K
• Matt Smith, National C/AV Program Manager, Michael Baker International
• Katherine Kortum, Senior Program Officer, Transportation Research Board

Left to Right: Hanna Landvater, Matt Smith, Katherine Kortum

Katherine Kortum
• A number of organizations/groups working to plan for CAV; coordination challenging.
• Key aspect continues to be identifying research needs and criteria for testing.
Matthew Smith
• CAV has implications across most transportation committees.
• ITE committee focused on coordinating with other areas, ensuring CAV considered.
• Activity of note included consulting on developing cooperative standards for communications and providing
comments to FCC.
QUESTION/ANSWER SUMMARY
• Primarily focused on communications and 5G vs. DSRC.
• Both use 5.9 GHz band.
• 5G limited in availability.
• Reliability critical for transportation; DSRC is reliable technology.
• May not be appropriate to wait for 5G.
• DSRC not commercialized.
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Financials & Business Models
Description
Moderator
Speakers

Curious about the economic impacts of demonstrations or the business models behind
successful pilot projects? This session provided insight into to the financial aspects of AV
technologies.
Autumn Anderson, Consultant, North Highland
• Greg Rodriguez, Mobility Policy Principal, Stantec
• Ben Safran, Consultant, McKinsey & Company
• Tim Carden, Managing Partner, The P5 Group
• Beth Kigel, National Practice Consultant, Intelligent Transportation Systems & Vice
President, HNTB

Left to Right: Autumn Anderson, Greg Rodriguez, Ben Safran, Tim Carden, Beth Kigel
Tim Carden
• Background in state government/finance.
• Previously worked at NJDOT.
• Issues of concern: declining fuel tax revenues, constrained and uncertain commitment by the federal
government.
• AV represents a shift from a fuel-based foundation to a user fee foundation for transportation funding (tolls,
congestion pricing, managed lanes).
• P3s are one of his main focuses.
• The public sector is skeptical of the private sector because private companies aren’t geared toward solving
public problems. There needs to be alignment with public objectives.
• Transportation has relatively easy metrics to define.
• Value-based pricing creates an opportunity for the private sector.
• Equity in public sector: A well-constructed P3 can mitigate the conflicting goals of public and private groups.
• Public benefit corporations are another vehicle to allow the private sector to invest in public enterprise; provides
both tax exempt and taxable funds.
• AVs have a central role in the continued development of P3 agreements. There will be more opportunities for the
private sector to assist the public sector.
Ben Safran
• Capturing the public benefits of AV: design, finance, and regulation.
• Designing AVs to be standalone vs. connected to infrastructure.
• Worst-case scenario is the creation of more single occupancy vehicles that worsen traffic and congestion issues.
• Shared mobility is the goal because it creates less congestion.
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Public sector needs to get existing assets into state of good repair with the addition of better detection systems
for AVs (stop signs, line painting, etc.).
Mixed traffic world will completely alter the way streets and infrastructure are designed.
There is a lot of opportunity to generate new revenue and new funding streams.
We are on the path to losing 20 percent of state and local government revenue (from fuel taxes, licensing fees)
as we move toward full AV adoption.
Three areas worth investing in: AV-only high-speed lanes, repurposing curb usage, repurposing parking
structures/parking practices.
McKinsey estimates full AV adoption represents an $850 billion annual opportunity in the U.S.
Changes in vehicular safety and data standards are needed first, other regulatory changes could then follow at
all levels of government.
We need to think about how to integrate AVs into existing infrastructure and transit.
How do you plan for capital in an uncertain future?

Greg Rodriguez
• This is an important topic because of the looming transportation reauthorization bill plus the presidential election.
• An emerging theme for this conference is that fully integrating AVs is very far off and we’re all figuring out the
legal and policy issues.
• How are we going to fund the future with declining revenues?
• How do we integrate models for the future that integrate private funding and include the right kinds of
partnerships?
• Tolling is the main focus of the conversation but expectations of tolling financing are disproportionate to the
amount it costs to create tolling.
• Congestion pricing and curb pricing: NY Traffic Mobility Act (integrating congestion pricing in downtown NYC).
Exemptions are still being considered (Zipcar).
• Tolling/congestion pricing create very challenging political dynamics. Transportation is no longer bipartisan.
• Tracking congestion pricing and curb pricing throughout the country is an important part of AV conversation.
• Preemption should also be at the forefront.
• There is a danger of over-relying on the private sector (Uber going broke in a few years). We need to find a
balance of not investing in technology that may be moot in a few years.
• In-vehicle entertainment is another potential revenue stream.
• The more we talk about a mobility future, transportation may become a utility.
• Making it easier for private companies to access ROW and add fees to that utility structure.
Beth Kigel
• Accelerating the future of transportation.
• Suntrax facility: Located in Central Florida. Similar to PennSTART.
• Using the facility as a business model.
• 200-acre infield is being developed.
• Want to encourage cross-disciplinary testing: startups, logistics and freight, broadband, research/academia.
• Three design principles: varied environments, diverse scenarios, highly reconfigurable.
• Private workshops/office space/charging stations/storage space would all be available for lease.
• Good opportunity for educational institutions (vo-tech) to be involved.
• Infield will open by 2021.
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Cybersecurity & Privacy: A Multipronged Approach
Description
Moderator
Speakers

This panel discussed the cybersecurity challenges and risks associated with AV technology.
Topics included cyber and physical security, as well as consumer privacy concerns.
April Rothermel, Information Security Officer, Pennsylvania Turnpike Commission
• Parv Venkitasubramaniam, Assistant Professor, Department of Electrical and Computer
Engineering, Lehigh University
• Brian DeMuth, CEO, GRIMM, Cyber R&D
• George Onofrio, Chief Information Officer, Auto Club Group
• Steven Weber, Drexel University Department Head of Electrical and Computer Engineering,
Director of Cybersecurity Institute

Left to Right:
Brian DeMuth
Steven Weber
Parv Venkitasubramaniam
April Rothermel
George Onofrio

Q&A (MODERATOR)
QUESTION:
Given the scenario that the onboard sensors and devices could be physically tampered with and potentially create an
unsafe environment for the occupant of the vehicle, what thoughts do you have around physical access protection for
AVs?
ANSWERS:
• (Parv) Autonomous vehicles are extremely complex, composed of both the physical device and the software
component; thus, safety must be thought of as the safety of the passenger in the vehicle as well as protecting
the computer driving the car from manufacturing to deployment.
• (Brian) Safety must continually evolve to meet the ongoing threat of vehicle software and hardware exploitation
from the supply chain to post-production.
• (George) Safety must continually evolve to meet the ever-changing threat of digital hacking because it will never
stop.
• (Steve) Sensor hacking—not just hacking the sensors, but the sensor environment itself is another ongoing
threat that must be addressed.
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QUESTION:
PennDOT has released an AV Testing Guidance document which describes the requirements to test a highly
automated vehicle on a Pennsylvania roadway. Given that it is in the manufacturer’s best interest from a business
perspective to appropriately secure the components of the vehicle, do you feel that the stated requirement is
adequate, or should there be more specific cybersecurity requirements?
ANSWERS:
• (Brian)
o The guidance as it is now is not fully adequate, but it is a good start.
o The threat of cyber-attacks is not just on cars but also trains, airplanes, etc.
o More testing and further certification is required on the software and hardware sides to ensure there are
no major risks.
o The future of warfare is going to be cyber, thus we must make sure these autonomous vehicles are
protected for the safety of the public.
o Who is liable for a crash caused by a hacker?
• (Parv) Developed guidelines need to continually evolve to meet the constantly growing threat of cyber-attacks.
• (George) After a consumer buys a car, what is his/her autonomy to adjust the car? How do we balance trying to
protect the intelligence property and security of the vehicle with personal freedom?
QUESTION:
How will the AV industry balance gathering data that may be in the public’s best interest from a safety perspective,
with a subset of consumers who may not want to share the data coming from a vehicle that they own or operate?
ANSWERS:
• (George)
o When you buy an automated vehicle, you will have to opt in on what you want the car to know about you.
o Manufacturers are going to have to develop the same sort of standards such as an insurance company or
bank that must maintain the privacy of individuals.
• (Brian)
o Privacy concerns will continue to exist and must be paid attention to.
o What is the consumer’s responsibility around privacy? How will consumers even know their responsibility?
• (Parv)
o Privacy is important.
o The consumer should be the owner of his/her data and there must be a legal framework.
o Privacy is subjective. An individual’s value of privacy is constantly changing.
o Market has been slow to allow people to share privacy selectively, partly because privacy is hard to
quantify, and people need to understand how much their information is worth for the market to react.
• (Steve) Vehicle-to-vehicle networks are an example of the constant tension between the sharing of information
and the accuracy of information. How will/how should the vehicles trust the data being pinged back and forth?
QUESTION:
What do you feel are some actionable steps government agencies, auto manufacturers, and device manufacturers
can take to ensure the safety of the traveling public?
ANSWERS:
• (Steve)
o There are a lot of stakeholders in this field.
o Best practices are not in agreement. Depends who you ask. Differences are reflective of the field of
security. Tension is between availability, connectivity, and security. Always changing!
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(George)
o The days of walling off the infotainment system from the rest of the vehicle are gone; everything is
interconnected, there is no easy answer.
o Trial and error will continue to make this technology safer.
(Brian)
o Adversaries will always find a way to do damage. There will always be tradeoffs.
o Humans are looking for ways to be more efficient but increased efficiency also creates new security
challenges.
o Need to make sure the AV community is working with manufacturers, software designers, and car
companies to make sure vehicles are safe and to inform consumers where the risks are to create more
secure systems.
o Need to actively talk about it!
o Provide an iterative process to constantly review because the risk will never go away.
(Parv)
o Guidelines and best practices are important.
o How do you assign liability? Must be a way to provide a baseline for everybody but also assign liability in
a distributed manner to allow individual manufacturers and individual creativity to bridge the solution.

Q&A (AUDIENCE)
QUESTION:
Do you see a future market for Linux folks who want to control software packages?
ANSWERS:
• (George) It’s happening already. AAA was one of the first to use a mobile device for usage-based insurance.
The AAA button to press in case of emergency to send out a tow truck to your location is another example.
Manufacturers will have to take this on.
• (Brian) It’s a digital ecosystem available to your vehicle.
QUESTION:
Do you see a market opening for people to opt in to what model car they want? One with all the connectivity vs. one
with limited or no connectivity?
ANSWERS:
• (Steve) Market will most likely not allow for the continuation of non-automated vehicles as this is where the future
is headed.
• (Parv) There is only a small demand for non-automated vehicles.
• (Brian) Coach builders are adjusting older vehicles with modern features.
• (George) People are always going to want more.
• It’s evolution! Anti-lock brakes and stability control have saved lives.
• Increased efficiency is critical as everyone is pressed for time, people need to decide where they do and don’t
trust the technology, don’t want to go back but must understand the risks that are involved with the new
technology.
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Multimodal Operations for Local, Regional, and State Agencies
Description
Moderator
Speakers

Trains, planes, and automobiles (and buses, and boats and more!) were the name of the game
for this session. Speakers discussed current projects that leverage CAV and ITS technology for
multimodal operations.
Andrea Reede, Senior Transportation Engineer, HNTB
• Justin Robbins, Transportation Technology Planner, HDR, Inc.
• Nino Genoese, Senior ITS/Traffic Engineer, Jacobs
• John C. Schulze, Senior Transportation Engineer, McCormick Taylor, Inc.

Left to Right:
John Schulze
Justin Robbins
Nino Genoese
Andrea Reede

Justin Robbins
• The transportation world is abuzz right now with all the transportation benefits that will be brought by the coming
of autonomous vehicles.
• It is critical that we keep an eye on all the secondary effects that will certainly come with this new and exciting
technology.
• Cities and transportation are inextricably connected, and autonomous transportation will revolutionize cities
beyond what we can predict today.
• This session explored some of the effects, use of ROW, signal, parking requirements in land development, etc.
Antonio Genoese
• Alameda CTC, in cooperation with the Port of Oakland, is in the process of advertising a project of landside
transportation improvements within the port which are critical to the San Francisco Bay regional economy.
• Project consists of constructing fiber optics and interconnecting signals that maximize the operation of the port’s
overall roadway system that will provide traffic management benefits.
• This includes the implementation of transportation management technologies and applications, traveler
information systems, parking systems, safety systems, and transportation performance data collection and
dissemination.
• Technologies and devices would include changeable message signs (CMS), camera surveillance, fiber-optic
communications, a Joint Traffic Management Center/Emergency Operations Center (TMC/EOC) including
interior upgrades to the existing Harbor Facilities Center (HFC) building, traffic signal enhancements, and
vehicle/train detection.
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John Schulze
• Work zone variable speed limit signs were used during the I-83 widening project in Dauphin County.
• This session explained the background for use, the special provision development used to implement them, and
how the PennDOT District 8-0 Traffic Management Center (TMC) personnel used the technology.

CAV Transition Period: Sharing the Road
Description
Moderator
Speakers

This audience-led panel discussion considered the implications of a mixed driving fleet of
human-controlled vehicles and AVs.
Drew Horgan, Senior ITS/Traffic Engineer, Jacobs
• Wasif Mirza, Director, New Jersey Department of Transportation
• Charles Duncan, Director of Legislative Affairs, PA Turnpike Commission
• Aditya Belwadi, Research Scientist II and Lead, The Children’s Hospital of Philadelphia
• Alison Pascale, Senior Policy Strategist, Audi of America
• Tosh Chambers, Policy Analyst (New Mobility and Curb Management), City of Pittsburgh

Left to Right:
Alison Pascale
Drew Horgan
Wasif Mirza
Aditya Belwadi
Tosh Chambers
Charles Duncan

•
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The session covered the preparation for the AV transition period when both vehicles driven by human drivers
and AVs will share the road.
The session offered the perspectives of OEMs and driver behavior specialists along with the planning, policy,
and engineering personnel from public agencies.
The panelists discussed the importance of continued development of AV technology by OEMs and noted the
impacts of the time it takes to have legislation and public agencies adopt new standards.
The session discussed how the priorities of each agency related to deploying AVs will be different. The main
priority most transportation agencies emphasize is safety.
The panelists discussed the importance of keeping passengers within AVs engaged while traveling and how that
will impact operations between AVs and human drivers.
The session touched on how various regulations, such as curbside management, will impact the interaction of
AVs and human drivers in the future.
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Lunch Plenary Session –
Chat with the Secretary: The Infrastructure Imperative
Moderator: Leslie Richards, Secretary, Pennsylvania Department of Transportation
Speakers: Valerie Briggs, Director of Office of Transportation Management, Federal Highway
Administration; and Edward Mortimer, Vice President of Transportation and Infrastructure, U.S.
Chamber of Commerce

Left to Right: Leslie Richards, Ed Mortimer, Valerie Briggs

Q&A (MODERATOR)
QUESTION:
How did you end up in the position you are now?
ANSWERS:
• (Ed)
o Started out as a professional researcher on Congress covering Transportation.
o Spent five years at the U.S. Chamber.
o Wanted to get on the project side of things so worked for AECOM for 10 years.
o Went back to the U.S. Chamber in 2015.
• (Valerie)
o Studied ITS.
o Master’s degree in Public Policy and Transportation Engineering.
o AASHTO’s first Program Manager for Operations.
QUESTION:
How will new technologies affect the future shaping and design of our infrastructure investment to be made and direct
technological innovation, deployment, and adaption?
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ANSWERS:
• (Ed)
o We need a 21st century infrastructure.
o Embrace technology and also modernize our system.
o Will need to be a sustained effort by all levels of government.
▪ Commitment and vision for modernizing our infrastructure—think of the highway system.
• (Valerie)
o What do you AV manufacturers need from us and what do we need from them?
▪ What’s good for human drivers is good for automated vehicles.
o Tracking regulations.
o Looking at data, specifically in work zones.
o Looking at the National Readiness framework.
▪ How do we define readiness of roadways?
QUESTION:
Long-term strategies for funding – How do we get business people to think holistically?
ANSWERS:
• (Ed)
o Our funding source is out of date—the current gas tax was set in 1993.
▪ Proposed a 25-cent raise in the gas tax over five years (five cents per year).
o When feasible, Public-Private Partnership projects should be looked at as an option.
o We need a 21st century workforce.
• (Valerie) – Asked about different types of funding types:
o Managed lanes and other types of toll lanes help with congestion management.
o However, it is not a one-solution problem—every state is different.
QUESTION:
How do you see diversity in things like this summit?
ANSWERS:
• (Valerie)
o The diversity at this summit is refreshing.
o It’s important that we serve all populations—from elderly to young.
o It’s important to serve all people—from office workers to shift workers.
o Consciousness of diversity in all forms is important.
• (Ed)
o Bringing all people to the table to solve the problems with our infrastructure.
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Breakout Sessions – 2:30 p.m. to 3:30 p.m.
Transit
Description
Moderator
Speakers

Transit operations will be heavily impacted by the introduction of AVs and other emerging
mobility technologies. This session discussed what transit agencies are doing now to prepare
and to engage in a conversation about the future of transit.
Anthony Stever, Operating Assistance Manager, BPT, PennDOT
• Laura Wiens, Director, Pittsburghers for Public Transit
• Ngani Ndimbie, Executive Policy Specialist, PennDOT
• Behnoush Garshasebi, OCS Engineer, Overhead Electrification, Transit, AECOM
• Loreana Marciante, Senior Emerging Mobility Solutions Engineer, HNTB

Left to Right: Laura Wiens, Ngani Ndimbie, Behnoush Garshasebi, Loreana Marciante (not pictured: Anthony Stever)

Moderator Anthony Stever
• All 67 counties have transit access.
• 423 million passengers used the transit system last year.
• 11 percent of PA citizens don’t own car.
• 4 million citizens have no driver’s license.
• PA has 2.1 million citizens over the age of 65.
Ngani Ndimbi
• Microtransit – Responsive transit operated in small shuttles or vans. Rides are typically hailed by phone (Via).
• Micromobility – Light vehicles (e-scooters) or all small light vehicles, bike share. Vehicles under 1,000 lbs.
• E-scooters – (DC, VA, Portland) used regularly to transit stops.
• Portland – Designed for e-scooters to be placed in more disadvantaged areas of the city.
• RideKC (Kansas City) – Pilot program with transit. Pilot program has not gone well. It was a large investment
with little use. 1,500 trips within one year. $1.5 million invested.
• AV shuttle – House Bill 1078.
Behnoush Garshasebi
• Public needs to think about future of AV.
• Impacts of transit – How to make transit more competitive?
• AV personal vehicles will be more attractive, reducing transit ridership.
• For transit to be more competitive, need to look at speed and smoother operations.
• AV transit will be implemented in the next few decades.
• AV shuttles – Existing pilots seat 20 passengers. 50 mph speed limit. “First mile, last mile” alternative to transit
services.
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•

AV rapid transit – Used in China. Carries 300 passengers. Studies show it is cheaper than other forms of
transportation.

Loreana Marciante
• What is AV benefit for transit?
• What does transit in AV future look like?
o Rideshare, micromobility, ride-hailing.
o Shifting transportation patterns, implications for the future.
• Travel behaviors – Fewer vehicle-miles traveled? Does that matter? Can we do more AV and meet climate
goals? Will there be longer or shorter trips?
• Transit agencies – How will they best serve customers? Customers now have other choices. How will transit
manage this AV?
• How to we optimize transit routes?
• Land use – More sprawl communities.
• Will we need park-and-rides?
• Public Transit – Not just the means to get from point A to point B. Needs coverage requirements— underserved
population needs to be served no matter what the cost is.
• What is the right role of public transit? Changes in routes? Private sector operates in other locations where
public transit is not accessible. What happens if private sector business model does not work? What happens to
those who used that method of transportation system?
• What is effective planning?
o Customer-centric – Less concerned about point A to point B location but the efficiency of the system. How
can we make transportation easier?
o Partnerships and collaboration – Not just public-private but public-public. Regional collaboration, state
collaboration, metropolitan collaboration, and also technology collaboration.
o System flexibility – How do we build our infrastructure to be flexible? How will we accommodate new tech,
new services, new movement patterns?
• Aligning policy and programs – We have a choice about how we build this future. That’s what policy is about.
o What do we want transit to do in the future? Look at the private sector to where public sector does not
provide public service.
o Transit agencies – Who do we want to perform in the future? Policies and programs can really support
infrastructure investment and how to design the infrastructure in the future.
• What are the priorities to a public agency? Safety investment vs. savings. Building a technology roadmap (data
management, infrastructure solutions, AV solutions, connected vehicle, communications). This map shows yearby-year talk to private industry, estimating when technology will be available from pilot to full technology. Assess
the needs. Engage various stakeholders. Collaborate with industry. What are the expectations. Implement.
Laura Wiens
• Questions that the public, public agencies, and cities should be asking to structure our conversation around AV
technology:
o What is the most effective, equitable, economical way to ensure that our streets are safe and people have
access to mobility as a right?
o How do we further our region and cities’ goals on sustainability and climate resiliency?
o What public investments further our goals around labor and workforce needs, and address economic
disparities in our communities?
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Without answering these questions, we shouldn’t be asking “How do we engineer or plan cities to accommodate
or support the deployment of AV?”
What are the impacts on AV? Labor? Environment? Public transit and equity? Safety? Data privacy?
First impact will be jobs:
o 3-5 million primary driving jobs lost.
o 10 million jobs (driving is a component of their jobs) lost. Example: At-home nurses, delivery drivers, etc.
o Bus operators – Many are women and people of color. We need the means for these drivers to enter the
middle class and have good paying jobs.
o Drivers in their 50s and 60s will be harder to transition into other jobs.
o There is no discussion or plan in place for those who will lose their jobs.
Other impacts: Diminished transit use. Lower fare revenues. Reduction in stops.
Loss of stops will reduce access in low-income communities and communities of color.
This will limit access for those who rely on bus and transit, such as those with a disability and older citizens.
Positive environmental impacts will be limited for specific areas. Lack of regulations and investment in public
infrastructure will lead to the increase in VMT.
Safety benefits are questionable. Not necessarily safer than existing vehicles today.
Data privacy. No regulations in place for private industry to sell mobility data. Concerns with hacking, state
surveillance.
With the lack of public resources to use toward street improvements and capacity to accommodate more modes
on our streets, why do we give AV space to public?
Cities and transit agencies have no money, but the real issue is the cost of labor is too expensive and eliminating
public transit drivers will allow agencies to expand service to those who are underserved now.
Cities should be concerned about the mass displacement of driving jobs and vulnerable riders.
Public transit is a social utility. Not fundamentally profitable. Public transit is an economic benefit to society.
What is the role of the public in these discussions? Especially those that will be impacted the most.
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Work Zones: Advances & Obstacles to the Introduction of AVs
Description

Moderator
Speakers

Work zones present a multitude of hazards including lane closures, narrow or shifting lanes, and
travel conditions that may change on a daily or weekly basis. The adoption of advanced vehicle
technologies nationwide presents both challenges and opportunities to better plan, design and
implement work zones on our nation’s roadways.
Stacia Ritter, Director, Policy & Fare Collection, PA Turnpike Commission
• Fred Bergstresser, Government Account Manager, Royal Truck & Equipment, Inc.
• Andy Alden, Executive Director, I-81 Corridor Coalition
• Michelle Mekker, Assistant Professor, Utah State University
• Ariel Gold, Program Manager, Data, Intelligent Transportation Systems - Joint Program
Office

Left to Right:
Michelle Mekker
Ariel Gold
Stacia Ritter
Fred Bergstresser
Andy Alden

Fred Bergstresser
• Three reasons to use an autonomous truck-mounted attenuator (ATMA) truck: remove the TMA driver from
harm’s way; remove human instinct; remove human error.
• ATMA currently deployed in Colorado, London, and Missouri with Minnesota DOT and Caltrans scheduled in
October 2019.
• ATMA Kit can be retrofitted onto existing vehicles.
• Acts as a leader-follower through GPS “bread crumbs.”
• Next-generation ATMA has improved features of past technology.
Andy Alden
• Work zones present challenges to AV such as visibility issues, non-standard infrastructure configuration, varied
implementation, etc.
• There are two types of AV navigation strategies (sensor- or map-based); the ultimate product will probably be a
hybrid of these technologies.
• Standardization of work zones is needed to provide reliable information to AVs.
• Connected vehicles and crowdsourcing information can help provide additional details of the work zone directly
to the AV.
• The best way to prevent crashes is to decrease exposure and use alternative methods such as Unmanned
Aerial Systems (UAS).

51

Michelle Mekker
• AV technology can be utilized as a powerful data source for work zone assessment and management by
pinpointing geometric deficiencies and subsequently improving the safety and efficiency of the work zone.
• Pavement markings are critical to AVs in work zones.
• Lighting and weather play a critical role in sensor function.
• LiDAR technology may improve the safety of work zones during nighttime operations as these sensors are better
equipped to detect objects in low light when compared to the human eye.
• Still need to adapt technology to the sudden changes within a work zone (human or vehicle).
Ariel Gold
• USDOT is currently developing standards and principles for AVs and identified work zones as a primary area for
improvement.
• The WZDx project aims to deliver consistent data and information about active and planned work zones
regardless of entity supplying the data.
• In the short term this data can provide the industry, planners, and travelers with accurate work zone location and
time data; in the long term AVs can use this resource to extract critical data about the work zone.
• Several states, including PA, are currently working in collaboration with USDOT in the development of this
project.
• Funding opportunities are available to support the adoption of the WZDx.

AV Governance: Federal and State Perspectives
Description
Moderator
Speakers

Representatives from across the country provided an update on the federal, state, and local
governance activities for AVs.
Meredith Biggica, Executive Director, PA House of Representatives
• Jodi Dyan Oley, Member, Eckert Seamans Cherin & Mellot, LLC
• Bernard Soriano, Deputy Director, California Department of Motor Vehicles
• Ginna Reeder, Program Associate, Innovations in Transportation, I-95 Corridor Coalition
• Kurt Myers, Deputy Secretary for Driver and Vehicle Services, PA Department of
Transportation

Left to Right:
Kurt Meyers
Ginna Reeder
Jodi Dyan Oley
Bernard Soriano
Meredith Biggica

Bernard Soriano
AV Testing in California
• California began regulating AVs in September 2014.
• Since that time, 68 companies have been approved to test AVs, and 63 of those are currently testing.
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•
•
•

California requires a safety driver behind the wheel, however one tester (Waymo) has been approved for
driverless testing within a pre-approved operational design domain.
AV Testers have logged roughly 3.6 million miles in California.
AV Testers reported about 193 crashes—mostly minor.

Q&A
QUESTION:
What is the status on federal AV regs?
ANSWER:
• (Jodi)
o U.S. DOT published “AV 3.0” policy guidance in late 2018.
o The AV Start Act was not passed by Congress.
o The U.S. Chamber of Commerce issued an AV Policy.
o Advanced Notices of Proposed Rulemaking relating to autonomous vehicles were published by both
NHTSA and FMCSA.
QUESTION:
How can states use a lack of federal regulation on AV testing as leverage?
ANSWERS:
• (Bernard)
o NHTSA is a data-driven agency. It is important for states to work collaboratively with NHTSA as it gathers
the data necessary to move forward in its decision-making process.
o Business models have shifted from passenger AVs to non-passenger AVs, such as light delivery AVs and
“mobile grocery store” AVs.
• (Ginna) The lack of federal regulations on AVs creates an opportunity for different oversight strategies across the
country and allows states to share their experiences and learn from each other.
• (Kurt)
o Certain topics are typically deferred to federal oversight such as cybersecurity and safety of occupants of
a vehicle.
o Over the last few years, testers have asked states to slow regulation and allow flexibility. States have
taken up leadership and guidance in the absence of federal regulation of AVs.
Common Themes in AV Regulation
• (Jodi) Three general regulatory schemes:
o Active (e.g., CA, MI, FL)
o Investigating (PA, NJ)
o None (AK)
• (Kurt) Academia has been the driver of AV regulation in PA. PA has made strides with targeted legislation
around AVs with platooning and small shuttles. There is no one-size-fits-all approach to AV regulation.
• Twenty-nine states have passed AV legislation but most form working groups.
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Q&A
QUESTION:
How do states avoid a patchwork of AV regulation?
ANSWERS
• (Bernard) AAMVA launched an AV Best Practices Working Group. The working group is working on a ver. 2
“best practices” document. The aim of the document is consistency.
• (Ginna) One challenge: Many separate groups are having conversations on AVs, and it can be difficult to
connect I-95CC members with the right groups to avoid duplication of efforts.
Kurt Myers
PA Voluntary Guidance
• PennDOT has a good relationship with AV testers and we worked closely in formulating the AV Guidance.
PennDOT’s primary focus was safety, but we also didn’t want to create needless requirements that would
inhibit innovation.
• The PA Vehicle Code still requires a driver behind the wheel of AVs and the AV Testing Guidance document
focuses on the safety driver.
Q&A
QUESTION:
Are testers giving feedback to the states on the various regulatory schemes?
ANSWERS:
• (Bernard) There’s no centralized feedback mechanism for testers; receiving feedback been more ad hoc.
• (Kurt) Feedback is coming from testers within the state as opposed to the AV testing community at large.
• (Jodi) Manufacturers are creating their own coalitions.
QUESTION:
Are states considering collecting tax revenue from activity related to AVs?
ANSWERS:
• (Bernard) CA imposes no fee. AVs are currently taxed the same as any other motor vehicle, but this could
change in the future. How AV deployment occurs affects permitting revenue.
• (Kurt) It is unknown if any discussion is occurring in PA on this topic. States may be initiating contact with the
testers.
QUESTION:
Have states considered making AV technology part of their inspection process?
ANSWERS:
• (Kurt) Sixteen states have established an AV safety inspection program; PA is the most recent. In order to
inspect AVs, techs would need expand their training. There are lots of unanswered questions in this area, but
AVs should be checked proactively. In order for that to change, regulations would need to change.
• (Bernard) CA has no state inspection program for passenger vehicles, but it does for commercial motor vehicles
(CMVs). CA did look at inspecting AV technology, as well as requiring third-party certifications. After public
hearings, CA determined that this was not workable. This will need to be revisited with CMVs.
QUESTION:
Are there plans to impose more stringent testing/maintenance requirements for fleets of Automated CMVs?
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ANSWER:
• (Bernard) Federal regulations already cover CMVs over 10,000 pounds. Regulations are being considered for
CMVs 10,000 pounds and under. CMVSA is looking at this as well.
QUESTION:
Is on-board diagnostic testing being considered for AV CMV fleets?
ANSWER:
• (Bernard) It’s certainly a possibility. Law enforcement needs to be aware of the technology for inspection
purposes. This would require lots of coordination among law enforcement, manufacturers, and transportation
officials.
QUESTION:
Do you believe the media is fairly representing AVs?
ANSWERS:
• (Bernard) There has been mixed reporting; some is accurate, some is less so. Also, some manufacturers “push
the envelope” on the capabilities of their AV technology, which causes the users to rely on this. When crashes
occur, this sets the industry back.
• (Jodi) This relates back to the importance of educating the media and the public on the benefits and limits of AV
technology.
• (Virginia) Elected officials also need more education in order to effectively discuss AV technology, especially
when terms used to describe AV technology are changed by the industry.
QUESTION:
How can AV governance be accelerated?
ANSWER:
• (Bernard) Governance must be rooted in safety. How to accelerate it is a tough question.
QUESTION:
Why was creation of the AV Testing Guidance so important to PennDOT?
ANSWER:
• (Kurt) Creating the guidance was really the only way to stay current with advancing technology, so we created a
solution rooted in safety that also has the flexibility built in that is necessary to promote innovation.
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Energy Implications of AVs
Description
Moderator
Speakers

AVs will have a wider impact on the energy sector than simply increasing the usage of electric
vehicles. Experts in the field discussed and debated the broader energy implications of AVs.
Orla Pease, VP for Digital Innovations, AECOM
• Parth Vaishnav, Assistant Research Professor, Carnegie Mellon University
• Denise Brinley, Executive Director, PA Governor’s Office of Energy
• Kathy Harris, Clean Vehicles & Fuels Advocate, NRDC
• Colleen Turner, Assistant Director, Planning & Capital Programming, Maryland Department
of Transportation
• Andrew Daga, President & CEO, Momentum Dynamics
• Richard Webster, VP, Regulatory Policy & Strategy, PECO

Left to Right:
Kathy Harris
Richard Webster
Andrew Daga
Parth Vaishnav
Denise Brinley
Colleen Turner
Orla Pease

Andrew Daga
• Discussed the use of wireless charging systems for street transit.
• Wireless charging works through all road and weather types, with buses typically having a 9-inch gap from
roadway to undercarriage.
Colleen Turner
• Maryland has broad goals for efficiencies and equity.
• Maryland has the second-longest average commute time in the nation.
• Maryland is way above the national average in public transit usage.
Parth Vaishnav
• Used a physics-based vehicle dynamics model to determine if electrification is compatible with autonomy.
• Most vehicles would only lose 5-10 percent of their range with inclusion of automated vehicle equipment.
Dick Webster
• 10,000 electric vehicles in PECO’s territory; will most likely triple in the next five years.
• Providing a 15 percent discount for chargers.
• Senate Bill 596 provides P3 for planning for electrification.
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Kathy Harris
• The Governor released the PA Climate Action Plan, planning to reduce greenhouse gas emissions by 26 percent
by 2025 and 80 percent by 2050.
• Emissions will increase with autonomous vehicles idling, awaiting pick-ups.
Denise Brinley
• Electric generation in PA 15 years ago, came from (in order): coal, nuclear, and natural gas. Today, it is nuclear,
natural gas, and coal. Fifteen years from now, it will be natural gas, nuclear, and coal.
Q&A
QUESTION:
Can our infrastructure handle the rapid influx of electrified vehicles?
ANSWERS:
• (Dick) AVs can drive to remote garages where charging stations are available.
• (Colleen) Maryland is asking local governments where charging stations should go.
QUESTION:
What is the source of the power?
ANSWERS:
• (Denise) PA is roughly 40 percent nuclear, 35 percent natural gas, 20 percent coal, with the remainder a mix of
hydro and renewables. Relatively cheap natural gas is making it hard for nuclear to stay on-line.
• (Colleen) Maryland has greenhouse reduction goals through the use of renewables.
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Local Government Public Works: Preparing for AV
Description
Moderator
Speakers

If automated vehicles arrived tomorrow, what actions or first steps would be on the top of your
to-do list? This session posed this question and more to the local government members on this
panel.
Al Federico, Principal, Albert Federico Consulting, LLC
• Cindy McCormick, City Engineer/Deputy Director of Public Works, City of Lancaster
• Gene Donaldson, TMC Operations Manager, Delaware Department of Transportation
• Jason Kratsas, Director, Engineering and Environmental Services, Cranberry Township

Q&A (MODERATOR)

Left to Right:
Al Federico
Gene Donaldson
Jason Kratsas
Cindy McCormick

QUESTION:
Say that AV technology has broken through and it is arriving en masse tomorrow. When you head into work, what is
the first thing you would do?
ANSWERS:
• (Cindy)
o Curbside management.
o Avoid more congestion.
o Control how people use the streets.
o Shared vehicles.
• (Jason)
o Day 1: Contact signal vendor about equipment.
o Also concerned with how we fit infrastructure needs into the technology.
o Also sees a need for a consistent way to communicate and manage the technology.
• (Gene)
o Positive outlook—safety will be greater and there will be increased mobility.
o Everyone would adapt to it.
• (Al)
o Nervous about zero occupancy vehicles.
o Would want to dust off the cruising laws.
Q&A (AUDIENCE)
QUESTION:
What about liability and who is at fault when an accident happens with an automated vehicle?
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ANSWERS:
• Points to the earlier session on Legal Framework:
o Do we now go from a personal responsibility to a product liability model?
o How will this play out in the insurance industry?
QUESTION:
Do you see opportunities for AV in Maintenance and Operations Programs?
ANSWERS:
• (Gene)
o Mowing would be safer.
o Would be able to accomplish a lot more.
• (Jason)
o Trash trucks would be a unique opportunity.
o Gives opportunities for off-hours work.
• (Cindy) Would allow for a reprioritization of staff work.
QUESTION:
Are we ready as a state for this technology?
ANSWERS:
• (Jason)
o Already having discussions about it.
o CMU tested their car in Cranberry.
o Doesn’t want local government people to be the last seat at the table—wants to talk now about things that
worry him:
▪ How often do lines have to be re-painted?
▪ How often do signs need to be replaced?
▪ How quickly do we have to be out plowing roads after it snows?
• (Cindy) Posed this question to a few other people in the City, and they are still trying to accept the fact that it
could be occurring.
QUESTION:
When should municipalities get together and have a forum for this?
ANSWERS:
• (Gene) Manufacturers have to meet governments where they are as far as the state of the infrastructure.
• (Jason) Believes it is time for those conversations, especially with township supervisors.
QUESTION:
How do we deal with manufacturers that are competing with potentially different technology?
ANSWERS:
• (Jason) A consistent platform with the communications is essential, and one that is also easily deployable.
o Need to remember that CVs and AVs are different, but we need AVs that are connected.
• (Speakers and audience members) Vehicles are going to have to meet our transportation infrastructure where it
is and be able to work in unfavorable situations, or just have the AVs not be able to use some roadways. Not all
townships, especially rural ones, will have the ability or the funds to be able to always keep the roads perfect for
AVs.
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ITSPA Plenary Session – Emerging Technologies
Introduction/Welcome: Steve McGinley
Keynote Speaker: Amy Ford, Director of Mobility on Demand Alliance, ITS America
•

Current shared-mobility options in the U.S.:
o Car-sharing
o Ride-sourcing
o Bikeshare
o Ride-pooling
o Microtransit
o eScooters

•

The building blocks of Mobility on Demand (MOD) include:
o Infrastructure Services such as roadways,
mobility hubs, and electrification.
o Data Services, which need to be high-quality,
shared, standardized, and incentivized.
o Operator Services such as systems management,
fleet management, and market growth.
o Mobility Services, including personal vehicles,
transit, ride-sourcing, bicycles, and scooters, as well
Amy Ford
as freight delivery and emerging
automated/autonomous vehicles.
o Pricing/Payment Services such as integrated trip payments, parking and curb usage, electrification,
congestion pricing, road user fees, and data-sharing.
o Customer Services, which are key and should include seamless trip planning, incentivized choices,
accessible services, and sustainable travel.
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DAY THREE: Friday, September 6, 2019

Breakfast Plenary Session – Workforce Development
Introduction/Welcome: Ashley Putnam, Director, Economic Growth and Mobility Project (EGMP),
Federal Reserve Bank of Philadelphia
Keynote Speaker: Dr. Erica Groshen, Senior Scholar, Cornell University School of Industrial and
Labor Relations
•

•

•
•

•

Innovation is not new. From the Industrial
Revolution in England to autopilot and automatic
teller machines, innovations have always
disrupted societies. The U.S. specializes in
innovation.
We’ve learned that full employment returns, and
new jobs are created, and that tasks are
automated—not jobs. During disruption,
workers’ losses largely go uncompensated and
precede benefit, fueling unrest and resistance.
We also learned that new wealth does not
compensate losers. During the Industrial
Revolution, wages fell for 50 years—but were
mitigated by the rise of unions, child labor laws,
public high schools, and extended voting rights.
Policy and implementation by employers to
offset disruption matter greatly at this time.
AV adoption will result in higher
Erica Groshen
productivity/lower transportation prices, ultimately
resulting in new jobs. However, initially AV adoption will result in lost jobs. Displaced workers will move to
different positions without a net loss of jobs, but not without cost. The upheaval will require investment and will
affect job locations, needed skills, and worker voice. Will the workers benefit?
Major occupations affected by automated vehicle deployment include heavy and tractor-trailer truck drivers, light
truck or delivery services drivers, bus drivers (school or special client as well as transit and intercity), driver/sales
workers, and taxi drivers and chauffeurs.
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•
•
•

•
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•

•
•
•

A projected 1.3 to 2.3 million workers will be displaced.
The impact will be consequential, yet manageable. AV job losses will affect men over women, workers ages 2534, primarily black or African-American.
Characteristics of people in occupations whose duties will change with AV adoptions, in the majority, are white
men with some college or an associate degree.
Mitigation strategy paths are threefold:
o Passive – deploy SAV rapidly and accept high costs to workers at risk of social disruption and resistance.
o Reactionary – Slow AV adoption to allow current workforce system to handle transition without high cost
o Investment – Deploy AV rapidly and direct some benefits to invest in comprehensive cost mitigation.
Investment is the ideal strategy.
Now is the time to invest in mitigation. It is both advisable and doable.
It is advisable in that it will avoid consequential harm, use workers’ skills and insights, and promote further
innovation.
It is doable in that it is 10-20 years before costs mount. Employers have many policy options available. The
annual AV benefit of potentially $800 billion is greater than the total cost of mitigation, estimated at $200 - $300
billion.
In conclusion, the key challenge of AV is displacement and income loss—not permanent job loss to the
economy. AV technology alters tasks.
There is an URGENT need for good policy, data, and employer choices to promote implementation that
empowers worker and consumers, speeds transition, and spurs further innovations.
View the entire report here:
https://avworkforce.secureenergy.org/wp-content/uploads/2018/06/Groshen-et-al-Report-June-2018-1.pdf
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Breakout Sessions – 9:15 a.m. to 10:45 a.m.
Regulations & Standards
Description
Moderator
Speakers

How do we ensure safety without stifling technological innovation? How do we create a
consistent framework while still remaining technology-neutral? This session discussed current
initiatives to develop thoughtful regulations and standards for the CAV world.
Natasha Fackler, Policy Director, PennDOT
• Bill Gouse, Director, Federal Programs, SAE International
• Jackie Erickson, Senior Director of Communications, Edge Case Research
• Justine Kasznika, Shareholder, Babst Calland
• Monica Lopez, Chief Executive and Science Officer, Le Petite Noiseuse Productions
• Kelly Funkhouser, Head of Connected & Autonomous Vehicle Technology Testing,
Consumer Reports
• Matthew Wood, Safety Engineering Lead, Aptiv

Left to Right:
Bill Gouse
Justine Kasznika
Kelly Funkhouser
Natasha Fackler
Monica Lopez
Matthew Wood
Jackie Erickson

•
•
•
•

•
•
•

Different industries have had different levels of federal coordination and regulation.
The aviation industry has always had strong federal regulations.
Automotive industry regulations have mostly been driven by industry.
Federal regulations are not feasible at this stage of the industry. Technology needs to evolve further and
establish standard capabilities and infrastructure requirements before federal regulators can write effective
guidance. We do not know all of the things that should be considered and accounted for in regulations. Even if
we did at the moment, technology will advance so quickly that the regulations will need to be revised over and
over again.
Guidance documents (federal, state, local) are more relevant than regulations because they start the
conversation and provide flexibility to industry and adaptability to governments.
Machine perception and ability to adapt to new, unexpected environments is much different than human
perception. AI is far less capable of interpreting and reacting to context-specific information.
International standards vary across Asia, Europe, and the U.S.:
o Singapore has a strongly coordinated transportation authority and favorable technology policies.
o The EU's regulations say an AV tester must achieve "state-of-the-art" performance standards.
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•

•

•

o In the U.S., state legislation focuses on different priorities.
▪ Florida's legislation is about capturing economic benefits and creating jobs.
▪ Pennsylvania's regulations focus on public safety and open coordination between the private and
public sectors.
It's difficult to impose industry standards via legislation because it is hard to pass regulatory bills through the
legislature. However, the public attention and pressure regarding regulations generally makes the industry selfregulate and adopt standards.
Less than 20 states require inspections of passenger vehicles. There will need to be processes in place to
ensure AV hardware and software is in good working order, and to confirm that the latest software updates are
properly installed.
The SAE levels of AV can become unclear if “bad actors” make claims about their technology and blur the lines
of what constitutes a particular level of autonomy.

Jobs for an AV World
Description

Moderator
Speakers

The panel featured public discussion on critical issues facing state agencies, educators, and
businesses as participants collectively explored the impact of emerging technologies and
automated vehicles on our state workforce. How do we prepare our future workers to meet the
high-tech needs of business in the 21st century?
Eileen Cipriani, Deputy Secretary for Workforce Development, PA Department of Labor and
Industry
• Michael Eisenman, General Manager, Dynamic Manufacturing
• Carol Kilko, Deputy Secretary for Business Financing, PA DCED
• Robert Koch, Department Head / Automotive Professor, Community College Allegheny
College
• Sam Loesche, Policy and Legislative Representative, Teamsters
• Alexandra Lopez, ITS Engineer, Gannet Fleming, Inc.
• Yvonne Lopez-Diaz, Vice President / Human Resources Director, HNTB Corp.

Left to Right:
Michael Eisenman
Carol Kilko
Robert Koch
Eileen Cipriani
Sam Loesche
Alexandra Lopez
Yvonne Lopez-Diaz
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Sam Loesche
• Teamsters has a focus of “what does AV mean for professions and what could be the potential destruction of
certain professions.”
• Their focus has been on narrowing down the index of where AV jobs are going and then trying to figure out what
public policies and collective bargaining initiatives will create the right solutions in the future.
• The biggest fear now is that industry changes in workforce will not be a one-to-one change. Truck and bus
drivers that lose their jobs to AVs do not get first right of refusal on the newly created jobs because they aren’t
necessarily trained or educated enough for the software engineering, dispatching, and AV data jobs.
Yvonne Lopez-Diaz
• Works with HNTB leaders to look at strategic workforce planning with respect to talent acquisition and talent
development.
• Focused on young professional development to empower them to take a more proactive role so that they can
grow into leaders that are needed today.
Robert Koch
• Concerned with how to create a culture of students that both understand and want to enter into this industry and
facilitate a sustainable supply of workers in an industry whose labor demand is growing quickly.
• Working on formulating a curriculum that will not only prepare students for the work they’ll be doing, but also that
will prepare them to enter into a four-year university.
o This includes adding transportation projects and scenarios in data analytics and cybersecurity courses to
not only introduce them to transportation problems, but also to encourage them to think critically about
future transportation issues.
• As a community college, their overall goal is to study the employment rates and help these students stay
employed for the foreseeable future as technology changes.
Alexandra Lopez
• Described the Connected and Automated Vehicle (CAV) Strategic Plan that Gannett Fleming led for PennDOT
to prepare for future CAV technologies:
o The plan identifies an expansion of existing research to identify the steps that PennDOT should take to
prepare for CAV and a comprehensive set of focused, reasonable, and deployable applications that
consider various levels of investment.
o The plan also includes activities of nine different business areas: maintenance and operations, design and
construction, planning and research, information technology and security, driver licensing, modal
considerations, workforce requirements, policy and legal, and outreach/collaboration.
• Described Gannet Fleming’s work to develop a guidebook that helps define the professional workforce of the
future, including guidelines for recruiting and retaining a high-quality workforce for emerging TSMO positions.
Carol Kilko
• Works with multiple governmental agencies that handle economic development and workforce development
o These agencies use present-day and future planning goals to develop economies and multiple areas of
the labor supply.
• Wants to see more businesses engaged in AV discussions and accept a larger role in leading the way to make
sure AV labor is going in the right direction.
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Michael Eisenman
• Electronics manufacturers lose good talent to companies like Uber, Argo AI, and Aurora due to the fact that
manufacturers can’t offer skilled workers flexible schedules due to strict production schedules, and having a
flexible schedule is what the modern workforce wants.
• Europe has great apprenticeship programs that facilitate long-term, sustainable employment—perhaps their
programs ought to be looked at more in depth to create our own apprenticeship programs for AV workforce
development.
• “You can lead a horse to water, but you can’t make him drink” is a good way to describe job opportunities that
are available to workers who have had their jobs displaced—who’s to say workers are going to want to take
those new AV jobs.
Q&A (MODERATOR)
QUESTION:
What occupations are we seeing being most impacted by autonomous vehicles and is that impact on occupations
growing or in decline? What strategies are being implemented by businesses to retrain their current workforce or
adapt moving forward for the future of the workforce and skills gap?
ANSWERS:
• (Yvonne) There are so many fields that will be impacted. It is the entire gamut of drivers, data scientists,
manufacturers, transportation professionals, engineers, and planners. With that it is tough to gauge which
professions are being the most affected and which ones are the least affected. So, to combat these changes in
the working environments it is important to have large ITS organizations that study technology to ensure that the
business is one step ahead.
• (Robert) On the educational side it is imperative that businesses and educational facilities work closely together
to create curriculums that are representative of modern business practices and the modern job demands of this
industry. This collaborative effort will undoubtedly help combat the issue of not having a workforce available that
is coherent to modern technological advancements.
QUESTION:
If you look at the incredible things that our military does with engineers in such a short period of time, would you
agree that tomorrow’s AV workforce should study and learn from military-style training for engineers and other jobs
that will become available from AVs? Particularly because we have heard education professionals and AV
professionals today say that it might take longer to train the labor force than for the technology to change. Would you
consider training employees in a military-esque style?
ANSWER:
• (Yvonne) Yes, certainly. The military has an amazing skill to bring in new recruits and make phenomenal
engineers out of them in such a short period of time. Not only skilled engineers, but engineers that are trained to
be resilient of everything around them—which translates very well in this industry that tends to change very
often.
QUESTION:
There is all this talk about retraining displaced workers to work in other areas of the industry so that these people
don’t go without work, but how can we be so certain that this is actually going to happen? We saw in the 90s a lot of
people losing jobs that were told that they’d be trained to become programmers and coders, many of whom never
had that opportunity given to them. How can we be so certain that businesses will keep their word and train those
workers that are going to be displaced and offer them right of first refusal?
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ANSWERS:
• (Michael) We have developed programs for all levels. Whether you are an assembly technician, electric
technician, or an electrical engineer, we have a critical program available for you that is always changing with
different advancements in technology. It must.
• (Carol) Pennsylvania has a program called WEDnetPA that is approaching its 20th anniversary. This program
provides employers training funds for new and existing employees. It’s an amazing thing because WEDnetPA is
the perfect answer to this question. The problem is, will businesses take advantage of it and are they even
aware of these types of programs? We can get this program to grow, but it takes a certain level of demand from
businesses to be able to grow a program like WEDnetPA.
• (Robert) If a lot of the grant monies that come out of government go to universities, to the educational facilities,
and to some of the companies that created the technology that’s going to displace the workers, then government
should also have the responsibility to retrain those displaced workers.

Human Factors: Consumer Expectations & Education
Description

Moderator
Speakers

AV technologies are already being rolled out, but are human drivers, other road users, and our
communities ready to interact with these driver-assist technologies? What are the challenges?
Opportunities? This panel discussed current research and activities aimed at addressing these
questions.
Lisa Kay Schweyer, Program Manager, Carnegie Mellon University
• Amy Pritchett, Department Head of Aerospace Engineering, Penn State University
• Jeff Kupko, Assistant Project Manager - Emerging Technology, Michael Baker
International
• Helen Loeb, Research Scientist, Children’s Hospital of Philadelphia
• Alison Pascale, Co-Chair / Senior Policy Strategist, PAVE /Audi of America
• Michelle Monje, Advisor, AARP Driver Safety Programs, AARP Driver Safety

Left to Right: Amy Pritchett, Michelle Monje, Helen Loeb, Jeff Kupko, Alison Pascale, Lisa Kay Schwever

Jeff Kupko
• AV Shuttle
o AV shuttle demonstration as part of Smart Columbus.
o Opportunity to understand human response to the technology.
o Smart Circuit connected education and cultural resources (museums and parks).
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•

•

•

Demographics
o Collected age and gender data.
o Average age 51, median age 33.
Survey Data
o Most had never ridden in self-driving car.
o 46 percent were more trusting of self-driving technology after the trip.
o 74 percent noticed that the operator took control, which suggests that there was a degree of focus on the
safety operator.
Follow-up
o Second route was developed to connect people to transit.

Alison Pascale
• PAVE – Partners for Automated Vehicle Education
o PAVE starts with the belief in the power of AV, and the possibilities AVs offer in
▪ Sustainability
▪ Safety
▪ Mobility
o Partners in industry, OEMs, technology, TNCs—broad coalition
• Three hurdles: Engineering, public policy, and public acceptance
o Public acceptance is an important one with a need for many partners
o Humans remain skeptical of AVs, as shown in AAA surveys
• Hands-on public demonstrations to increase public acceptance.
Helen Loeb
• Public confidence is key to success: need to get consumers to buy and use the technology.
• Education will build confidence: need to leverage driving schools’ networks, dealerships, malls, community
centers to help people safely try the technology ("Tesla says number one reason owners visit service is to learn
how to use Autopilot").
• Seniors might have the most to gain from technology—they can afford the tech. We need to facilitate their
access to "assisted driving" through training programs.
Michelle Monje
• AARP programs for aging drivers.
• Through education, AARP hopes to help prepare the 50+ population for the use of AV when it is available and
help them stay mobile and independent longer by using this technology.
o Educational programs on the use and benefits of current vehicle safety technologies that are available in
cars today can address concerns and encourage adoption by the 50+ demographic, while introducing the
concepts of AV.
o Education on app-based ride services and mobility service platforms will give them the knowledge and
confidence to use AV shuttle service and the technology to access such service when it deploys in their
communities.
• Those 50+ who do not drive or have little or no access to alternative transportation are more vulnerable and at
greater risk of becoming isolated.
• Encouraging those 50+ to keep up with rapidly evolving technology through education and planning—as both
drivers and riders—is critical to combating this isolation.
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The caregivers of the 50+ population are an integral partner to reaching AARP goals; they are in need of
education and services like this to support them and those they care for.
Targeting some of outreach to the caregiver audience will help us influence the 50+ population.

Amy Pritchett
• Three thoughts:
o Air transportation can fly itself, yet pilots need to intervene in ~20 percent of flights.
o What functions do pilots and drivers provide?
o Is it fair—ethical—to build the human-autonomy team where the human must be constantly aware and
able to take over in a split second?
• No vehicle can do it all.
• Air transportation comparison:
o Air transport can fly itself, yet pilots mitigate risks all the time. There is still a strong reliance on the human
being able to intervene.
• Functions of the driver:
o Many functions of the driver beyond driving (e.g., school bus driver responsibilities of crowd control and
first aid).
• Getting correct relationship between human and machine is not a new question.

Planning Today for CAVs Tomorrow
Description

Moderator
Speakers

Transportation planning agencies and local officials are struggling to prepare for a future with
CAVs without understanding what their impacts will be. This technology will likely impact
passenger cars, freight movement, taxi services, transit, and airport traffic management and
operations differently. These presentations explored some of the expected impacts of CAVs on
these multiple modes and provided much-needed guidance for agencies.
Matt Smith, National C/AV Program Manager, Michael Baker International
• Steve Buckley, Planning & Environment National Director, WSP USA
• Sean Brennan, Professor of Mechanical Engineering, Penn State University
• Steve Deck, Executive Director, Tri-County Regional Planning Commission
• Amber Reimnitz, Systems Engineer, Michael Baker International

Left to Right: Matt Smith, Steve Buckley, Sean Brennan, Steve Deck, Amber Reimnitz

Steve Buckley
Five Factors to Watch: 2019 Update
• AV promises improved road safety, more equitable access, economic benefits (less lost productivity), increased
travel options, reduced stress of driving, reduced fuel consumption and emissions, and reduced collisions and
related congestion. In the future, AV promises potentially greater capacity and reducing recurring congestion.
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Things will really change when we get to level 4 (high) and level 5 (full) automation.
Private ownership path:
o Driven by auto industry, incremental moves in functionalities, here today.
Shared mobility path:
o Driven by tech and ride-hailing companies.
o Jump to fully automated.
o Mobility-as-a-service.
o A few (or many, many) years away.
Key factors are the speed of technological advancement, economics, public acceptance, political support,
market for a shared model.
Wild claims of development have been flying, which could be more talk than substance.
At any time there are now 25,000 virtual self-driving cars making their way through fully modeled versions of
Austin, Mountain View, and Phoenix, as well as test-track scenarios.
Waymo might simulate driving down a particularly tricky road hundreds of thousands of times in a single day.
As of late April, Elon Musk stated that they’ll have over a million robotaxis on the road. He later softened his
claims of robotaxis in June. In April 2019, Ford’s CEO said the company “overestimated” self-driving cars.
Modern luxury vehicle – 100 million lines of code.
Boeing 787 Dreamliner – 6.5 million lines of code.
Five reasons why self-driving cars aren’t coming anytime soon:
o Snow and weather
o Pavement lines and curbs
o Dealing with human drivers
o Left turns
o Consumer acceptance
All key factors which shape shared mobility (speed of technological advancement, economics, public
acceptance) require a market for a shared model.
Technological advancement doesn’t appear as imminent as initially touted.
Automated ride-hailing could become ½ to ¼ the price of a cab trip and could be more predictable, dependable,
and convenient in dense areas.
There appears to be segments of the population that will embrace the technology.
Consumers want this technology, so it will be politically challenging to resist it.
Ride-hailing profitability is in question, so use may decline.
Shared AV services will arrive first (and possibly only) in profitable markets.
Wildcards include a catastrophic event and public backlash regarding data and privacy.

Sean Brennan
Trends in Commercial Vehicle Systems Based on Connectivity and Automation
• This talk is organized around a concept from pilot training: The most maneuverable should defer to the least
maneuverable.
o Powered aircraft – unpowered aircraft – hot air balloon
• In V2X, it seems like the biggest debate is DSRC vs. 5G, but considering the maneuverability space of CAVs,
this seems to be the wrong debate. Wireless device technologies evolve on the scale of years, whereas other
key components in the CAV system maneuver far more slowly.
• The maneuverability space in CAV system has a power-of-10 separation in “maneuverability” of components.
Below – component and turnover time (maneuverability):
o Software: every 0.1 years
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o Signal carrier: every 1 years
o Vehicles and roadside devices: every 10 years
o Road infrastructure: every 100 years
Within the vehicle space, the least “maneuverable” element is heavy trucking.
Brennan’s perspective is bias toward heavy vehicles, an area of focus at Penn State where they have a fleet of
connected trucks.
The future of CAVs is likely to be decided by the best technology that mediates interactions between the least
maneuverable elements. CAV work is needed in road infrastructure and roadside devices.
A key component of CAVs in “dark cloud” operation is the mapping of infrastructure spaces in “blue sky”
situations.
CAVs are evolving from map generators, then map users, then map verifiers.
o Currently, maps used by CAVs are typically updated rarely—a few times a year and often with incomplete
coverage of the road network.
o In the future, CAVs themselves will build maps progressively by repeated verification and modification of
base maps, with updates continuously and complete coverage of the network.
Impacts from mapping:
o Near-instant awareness of road quality (good)
o Demands for consistency
o Increased liability
o Challenged by reconfigured lane situations
o Need for increased communication
Map databases will define what is called the “digital twin—immersive simulation-based interactions with the real
world.
Strong infrastructure elements such as well-defined entry/exit ranges with broadcasted signal info, CAVs with
compatible communications, GPS or similar position technology to be redundant across vehicles/infrastructure,
and data storage are required to allow for trust in maps.
Open-road operation is likely to be sandbox for increasingly disconnected interaction between the vehicle and
operator. Currently there is fully automated cruise control; in the near term driver-in-vehicle automated trucking is
expected, and in the future, driverless and cab-less vehicles are expected.
Future challenges/opportunities
o Teleoperation enables a highly trained operator to manage fleets only on an as-needed basis, with little
personal disruption.
o Autonomy enables house-in-vehicle and office-in-vehicle concepts.
Biggest challenges are to the V2I interactions, and specifically the need for an open-access technology sandbox
(PennSTART).

Steve Deck
DSRC Coordination Plan: Implementing DSRC Technology
• Tri-County Regional Planning Commission leads this effort with PennDOT, the Pennsylvania Turnpike, and
Planning Partners from PennDOT District 8-0.
• A document, “MPO Guide for Implementing DSRC Technology in PennDOT District 8-0,” was developed which
discussed Defining CV Technology, V2I Deployment Impacts & Priorities, and Cost & Design Considerations.
• There are immediate safety benefits with applications like Red Light Violation warning and Pedestrian warning
V2I applications.
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Early CV deployment focuses on safety. Once a critical mass is reached, mobility benefits would become a
factor due to partial synchronized movement. In CV total synchronized, efficient movement, there would be no
crashes, so environmental benefits become a factor.
Through the DSRC Coordination Plan, an interactive map was developed which assists the user in identifying
possible locations for V2I deployment. The user can turn on and off layers such as high crash locations (bikes,
peds, curve, weather, red light), shoulder width, EMS & Fire locations, fiber location, transit routes, and others.
The plan is to incorporate DSRC as part of the long-range plan’s multimodal transportation profile and strategic
direction.
Immediate benefit of the DSRC Coordination Plan is from helping MPOs in District 8-0 with identifying potential
DSRC projects for their congestion management process and long-range plans.
Potential benefits are the coordination plan being replicated in other PennDOT Districts and implementing it into
the Statewide Long-Range Plan.
Projects where V2I technology may be incorporated are ones with:
o Electrical/ITS contractor involvement
o Funding through the CMAQ program
o Traffic signal upgrades
o Widening/redesigning intersections
o Safety improvements
o ITS deployment
The cost of implementing a V2I application may vary depending on the specific application, surrounding
infrastructure, and scalability (e.g., installing one unit vs. installing 100 units).
As V2I applications are integrated through TIP projects, their ownership and maintenance responsibilities will
likely be similar to that of current PennDOT-owned ITS devices.
Other planning considerations include parking, roadway design, and maintenance.
o Parking: Changing standards, reuse of infrastructure
o Roadway Design: Lane width (road diets, etc.), signage, markings, etc.
o Maintenance: Markings, winter plowing, signals, controllers, etc.

Amber Reimnitz
Planning Today for the CAVs of Tomorrow
• There were 94,000 crashes nationally in 2017. Some form of distracted driving—a growing trend and problem in
our roadways—is a leading reason for these crashes. The belief is that AVs will help reduce distracted driving
crashes.
• While we know AVs can drive on well-paved and marked roadways, work zones are a problem.
• During 2017, in PA there were 1,778 work zone crashes resulting in 19 fatalities (3 of which were workers).
• The AV systems (ADS) challenges are when the systems encounter “unexpected” conditions.
• Work zones (especially shorter-term or mobile) pose some of the biggest challenges to ADS and automated
vehicles. This is due to lack of or faded pavement markings, inadequate signing, the ADS not comprehending
the signing, and other vehicles impeding the ADS from seeing ahead into the work zone. Another contributing
factor is the variance of work zones from state to state. The ADS could be programmed with the standard work
zone setups for one state but still have problems driving in another.
• Building upon work done by organizations like CAMP and USDOT, the ability to communicate accurate, timely
work zone information to vehicles and drivers is important. It could be advantageous to look to CV ability to
assist AVs with work zones.
• USDOT July 2018 Possible Applications for CV (CV-based strategies) in a work zone:
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o Work Zone Lane Closure application for lane closure, providing advanced notice of the lane drop so the
driver can make the lane change safely prior to the actual lane drop.
o The Q-WARN system provides drivers with a warning of downstream queue backup to allow drivers to
adapt, slow down, and prepare to brake. The traffic data used for queue determination may originate from
the vehicles, travelers, or roadside infrastructure. Vehicles would broadcast their status when certain
parameters are triggered such as rapid deceleration and/or low speed relative to the posted speed limit.
o INC-ZONE aims to transform the processes associated with incident management. The INC-ZONE
application has two components: one that warns drivers that are approaching temporary work zones at
unsafe speeds, and/or trajectory, and another that warns public safety personnel and other officials
working in the zone through an audible warning system.
o The INC-ZONE prototype was developed and demonstrated first in Columbus, Ohio, and then at the
Maryland Police and Correctional Training Commission’s Driver Training Facility in Sykesville, Maryland,
both in 2014. The INC-ZONE prototype consisted of an in-vehicle messaging system that provides drivers
with merging and speed guidance as they approach an incident zone. The system sends warning
messages to drivers if they are arriving at the incident location at an unsafe speed or trajectory, as well as
sending warning messages to on-scene workers.
o Possibility for use during winter maintenance, having the capability for a plow to broadcast its location or
the roadway conditions to vehicles.
Work Zone Warning/Management is another application where CV technology is used to pinpoint locations
where lanes are closed, etc. When the driver approaches, they would get a warning 1,000 feet in advance.
Most of the national efforts fall into policy and updating standards.
One of the efforts worth highlighting is the USDOT’s Work Zone Data Exchange initiative, which is trying to
standardize work zone data definitions in order to facilitate information and data-sharing.
Highway automation is not years away, or even days away. It’s here now, causing a number of state
transportation agencies to react with initiatives related to preparing and supporting CAVs on U.S. roadways.
Outsiders to the transportation infrastructure industry may look to autonomous vehicles as an icon of innovation
on the roadways, but for state department of transportation officials, manufacturers, suppliers, and contractors in
the roadway safety and infrastructure industry, innovation is not a stationary achievement. It is much more than a
mile marker and not as easily defined.
With different perspectives and priorities, industry stakeholders are finding that in addition to new technologies,
innovation is heavily reliant on communication between entities.
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Scenario Planning Policy Workshop
Description

Moderator
Speakers

This session provided an overview of why and how scenario planning is being used to prepare
for a future with automated vehicles. Panelists discussed the varied predicted impacts and
outcomes resulting from AVs hitting the streets, and how scenario planning can help maximize
opportunities and address challenges.
Virginia Reeder, Program Associate, Innovations in Transportation, I-95 Corridor Coalition
• Brett Fusco, Manager, Long-Range Planning, DVRPC
• Kenny Chen, Executive Director, Partnership to Advance Responsible Technology
• Lorna Parkins, Regional Practice Lead: Planning, Michael Baker International
• Corey Harper, Post-Doctoral Research Associate, Carnegie Mellon University
• Jennifer Crobak, Community Planner, FHWA
• Karyn Vandervoort, Program Management Analyst, FHWA – Pennsylvania

Front, Left to Right:
Karyn Vandervoort
Jennifer Crobak
Back, Left to Right:
Lorna Parkins
Brett Fusco
Virginia Reeder
Kenny Chen
Corey Harper

Lorna Parkins
Why do we continue to plan and forecast? To be better prepared. One element of this planning process involves
looking for correlations from our past. Another element is looking for disruptors or causes for uncertainty in
forecasting. These could include generational changes, technology, energy transitions, and 3-D printing applications,
as well as drones and other developing delivery technologies. Ms. Parkins discussed “normative” versus
“exploratory” approaches to scenario planning, meaning approaching planning from the perspective of what is the
best or hoped-for future, versus the perspective of the evaluation of what might happen in the future. She outlined the
framework for exploratory planning, including discussion of economic, demographic, and technological drivers; the
range of potential future scenarios; assumptions about the drivers; and performance-based outcomes, goals, and
objectives.
Brett Fusco
Exploratory scenario planning is important because of the degree of uncertainty in the world of regional planning
today. The Delaware Valley Regional Planning Commission’s approach typically involves two to five scenarios
considering a range of issues deemed “extreme, but plausible.” DVRPC’s current approach involves input from a
large working group of nearly 100 individuals representing a variety of interests that help identify the forces in the
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region that could drive extreme but plausible scenarios for planning in the region. Has anyone asked the public what
they want the AV world to be? That question then led to consideration of where we are today, where we want to go,
and how we get there. Mr. Fusco’s presentation included an in-depth discussion of the DVRPC Region’s 12-step
approach to exploratory scenario planning to identify, understand, and prepare for future uncertainty.
Karyn Vandervoort
The pace of change in our world often leads to angst due to the need to keep up with those changes. We are often
challenged to be self-motivated to innovate and be creative in seeking solutions to the fast pace of change.
Jennifer Crobak
There is uncertainty in regional transportation planning relative to the fast pace of technological change. We need to
educate ourselves, our organizational leadership, elected officials, and the public. The FHWA has supported this
effort through the development of a Connected Autonomous Vehicles toolkit. The following are several FHWA
websites related to autonomous vehicles:
• FHWA/FTA Transportation Planning Capacity Building – Planning for a Better Tomorrow
https://planning.dot.gov/focus_connectedVehicle.asp
• NACo Connected and Automated Vehicles Toolkit: A Primer for Counties
https://www.naco.org/resources/featured/connected-autonomous-vehicles-toolkit
• Association of Metropolitan Planning Organizations (AMPO) Working Group on Vehicle Connectivity and
Automation and the National Framework for Regional Vehicle Connectivity and Automation Planning
http://www.ampo.org/wp-content/uploads/2019/04/2019-AMPO-Framework-11.pdf
Kenny Chen
There is a need for due diligence in the analysis of the data used in scenario planning. Planners must be mindful of
potential biases in datasets, such as safety. Mr. Chen often works with planners who may already have scenarios,
helping them connect the dots in the Pittsburgh region as well as other areas. His work often addresses a range of
community issues, including transportation mobility needs, broadband access, and access to education. Mr. Chen
also referenced the United Nations platform of “AI for good” that advances dialogue on the beneficial opportunities for
Artificial Intelligence. The need to integrate functional ethics into the lexicon of planning was also discussed to
mitigate blind spots and minimize risks. A real key moving forward is continued stakeholder engagement.
Corey Harper
There are still a number of technological issues to be resolved in the development of fully autonomous mobility.
Some of those issues include headlight glare on pavement paint lines and other issues related to darkness.
Autonomous vehicle technologies are also dealing with the issue of accuracies in the technology, as well as the
uncertainty of future 5G connectivity. Mr. Harper discussed how agencies approach the evaluation of infrastructure
for the safe operation of autonomous vehicles. He described the need to test technology in a range of different
environments. His presentation included a discussion of environments ranging from off-street parking scenarios,
underground parking where GPS is not accessible, on-street parking in urban environments that incorporates
pedestrians, and other complicating factors, to the more complicated scenario involving valet parking of autonomous
vehicles.
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Closing Plenary Session – CAV Testers Panel
Introduction/Welcome: Mark Compton, CEO, Pennsylvania Turnpike Commission

Mark Compton

Moderator: Malcolm Dougherty, Senior Vice President and Practice Executive - Transportation,
Michael Baker International
Panelists: Miriam Chaum, Uber; Melissa Froelich, Aurora; Andrew Woelfling, ARGO AI, LLC;
Raj Rajkumar, Ph.D., Carnegie Melon; Sam Wempe, Aptiv

Left to Right: Malcolm Dougherty, Andrew Woelfling, Melissa Froehlich, Sam Wempe, Raj Rajkumar, Miriam Chaum

Miriam Chaum
Miriam offered insight on current and possible future policies related to AVs.
Raj Rajkumar, Ph.D.
Dr. Rajkumar provided a Pennsylvania perspective on AVs, which was a good balance to the national information.
Sam Wempe
Sam provided information on how AVs may dramatically change parking, especially in drop-off/pick-up areas.
Melissa Froehlich
Melissa discussed political/legislative issues surrounding AVs.
Andrew Woelfling
Andrew discussed laws and regulations for the AV industry and offered insight on the need for multi-state discussions
on the “rules of the road.”
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Appendix A: PA AV Summit Photos
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Appendix B: Speaker Bios
Bios: Featured Keynote Speakers
Valerie Briggs
Director, Office of Transportation Management, Federal Highway Administration
Valerie Briggs was appointed director of the Office of Transportation Management for
the Federal Highway Administration in 2018. In this capacity, she provides national
leadership for advancing the operations of metropolitan, rural, and statewide surface
transportation systems to enhance mobility, efficiency, productivity, and safety.
Prior to her appointment, Briggs served as director of the National Highway Institute,
the training and education arm of FHWA. She focused on increasing accessibility of
NHI's curriculum of training products, spanning the full range of highway
transportation needs, for the organization's thousands of federal, state, local, tribal,
and private-sector customers and partners.
Briggs also led efforts to advance the next generation of transportation technologies as a team leader within the
USDOT's Intelligent Transportation Systems Joint Program Office (ITS JPO). She joined USDOT in 2007 from the
American Association of State Highway and Transportation Officials, where she was the association's first permanent
program manager for operations.

Robin Chase
Co-founder and former CEO, Zipcar; Co-founder, Veniam;
Co-founder, NUMO
Robin Chase is a transportation entrepreneur. She is co-founder and former CEO of
Zipcar, the world’s leading car-sharing network; as well as co-founder of Veniam, a
network company that moves terabytes of data between vehicles and the cloud. She
recently co-founded her first nonprofit, NUMO, a global alliance to channel the
opportunities presented by new urban mobility technologies to build cities that are
sustainable and just.
Chase sits on the boards of the World Resources Institute and Tucows, and serves on the Dutch multinational DSM’s
Sustainability Advisory Board. In the past, she served on the various boards, including Veniam and the
Massachusetts Department of Transportation, the French National Digital Agency, the National Advisory Council for
Innovation & Entrepreneurship for the U.S. Department of Commerce, and the Intelligent Transportations Systems
Program Advisory Committee for the U.S. Department of Transportation.
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Amy Ford
Director of Mobility on Demand Alliance, ITS America
Amy Ford is the director of the Mobility on Demand Alliance, a partnership launched
by the Intelligent Transportation Society of America (ITS America) that promotes an
innovative, customer-focused approach to transportation by leveraging technology,
mobility services, real-time data, transit, and intelligent transportation systems to
provide improved mobility options for all. Based in Denver and Washington, D.C.,
Ford previously spent six years in the Colorado Department of Transportation, first as
communications director and later as chief of advanced mobility.

Dr. Erica Groshen
Senior Scholar, Cornell University School of Industrial and Labor Relations
Dr. Erica Groshen is the visiting senior scholar at the Cornell University School of
Industrial and Labor Relations and research fellow at the Upjohn Institute for
Employment Research. From 2013 to 2017, she served as the 14th Commissioner of
the U.S. Bureau of Labor Statistics, the principal federal agency responsible for
measuring labor market activity, working conditions, and inflation. Before that she
was vice president of the Research and Statistics Group of the Federal Reserve Bank
of New York. Her research has centered on jobless recoveries, wage rigidity and
dispersion, and the role of employers in the labor market.

Edward Mortimer
Vice President, Transportation and Infrastructure, U.S. Chamber of Commerce
Ed Mortimer serves as vice president of transportation and infrastructure at the U.S.
Chamber of Commerce. He oversees the development and implementation of the
chamber’s transportation infrastructure policy and represents the chamber on Capitol
Hill as well as before the administration and industry organizations. He also leads the
Americans for Transportation Mobility (ATM) Coalition, a collaborative effort by
business, labor, transportation stakeholders, and concerned citizens to advocate for
improved and increased federal investment in the nation’s aging and overburdened
transportation system.
Mortimer comes to the chamber from AECOM, an engineering and construction company, where he served as
director of government relations. He was responsible for coordinating government affairs efforts with the company’s
infrastructure market segment, representing AECOM’s interests before federal, state, and local officials.
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Leslie S. Richards
Secretary, Pennsylvania Department of Transportation
As Secretary of PennDOT, Leslie S. Richards has instituted new strategic directions
based upon a policy of sustainable infrastructure investments as well as innovation
throughout the department.
Her vision is a PennDOT with continuing improved efficiencies to meet the funding
challenges ahead, a diversified workforce that offers employees fulfilling career
opportunities, and a broadened planning and project development process that
considers input from all stakeholders, reflecting a truly multimodal approach.
In addition, she currently serves as chair of the AASHTO Active Transportation Council. The secretary also serves as
chair of the Pennsylvania Turnpike Commission as well as chair of the Pennsylvania Public Private Partnership
board. Secretary Richards was honored with the 2016 Gold Stevie Award for Female Innovator of the Year and
Female Executive of the Year.

Dr. Mark Rosekind
Chief Safety Innovation Officer, Zoox;
Former Administrator, National Highway Traffic Safety Administration
Mark R. Rosekind, Ph.D., is a passionate safety professional with more than 30 years
of experience promoting innovation through science and leadership in complex
environments.
In April 2017, Rosekind joined the executive team at Zoox as the Chief Safety
Innovation Officer. He leads efforts to safely develop, test, and deploy automated
vehicles. Prior to Zoox, he was appointed by President Obama to be the 15th
administrator of the National Highway Traffic Safety Administration (NHTSA). Serving
from 2014 to 2017, Rosekind led significant transformation, instilling a proactive safety culture while driving both the
agency and automobile industry to be future-oriented. His initiatives included the development and issuance of the
first-ever Federal Automated Vehicles Policy, the founding of the Road to Zero coalition to develop a 30-year plan to
eliminate traffic fatalities, and aggressive oversight of safety in the automobile industry, including leading the agency
through the nation’s largest product safety recall in U.S history.
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Bios: CAV Testers Plenary Panel
INTRODUCTION/WELCOME
Mark Compton
Chief Executive Officer
Pennsylvania Turnpike Commission
Mark Compton began serving as chief executive officer of the Pennsylvania Turnpike
Commission in 2013. A professional with more than two decades of public- and
private-sector experience in transportation, administration, government affairs, and
construction, Mark holds a Bachelor of Science degree from Penn State University.
He previously served as PennDOT’s deputy secretary of administration, overseeing
eight bureaus within the agency.
Before joining PennDOT, Mark was director of government affairs for American Infrastructure, a heavy civil
construction company in Worcester, PA. Prior to that, he worked in various public and private operations, focusing
largely on transportation, construction, and economic development.

MODERATOR
Malcolm Dougherty
Senior Vice President and Practice Executive, Transportation
Michael Baker International
Malcolm Dougherty is senior vice president and national practice executive,
transportation, for Michael Baker International. He is responsible for the strategic
direction across all aspects of transportation from planning and design to construction
services. Michael Baker’s Transportation Practice spans the entire breadth of mobility
and ways communities are connected, including highway and bridges, intelligent
transportation systems (ITS), aviation, railroad/transit, emerging technologies, and toll
services.
Dougherty brings more than 25 years of transportation industry experience to Michael Baker. For the California
Department of Transportation (Caltrans), he held roles of increasing responsibility that culminated in his most recent
position as director. In this role, he was responsible for the maintenance and operations of more than 50,000 lanemiles of roadway in the State Highway System and the delivery of an $11.4 billion construction portfolio. He also had
overall fiscal responsibility for the department’s budget of more than $10 billion and 20,000 employees.
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PANELISTS

Miriam Chaum
Head of Public Policy for Self-Driving Cars, Uber Technologies Inc.
Miriam Chaum is Uber’s head of public policy for self-driving cars. In this role, she
works closely with Uber’s local policy teams and Advanced Technologies Group to
advance policies that promote the safe development and deployment of automated
vehicles. Chaum has worked for 10 years on a range of social and environmental
policy issues for the public, private, and nonprofit sectors in the U.S. and abroad.
Chaum joined Uber in 2018 from an education technology startup, where she led
organizational strategy and planning, and designed and built the organization’s analytics and performance
measurement program. She previously worked as a public-sector consultant for PricewaterhouseCoopers and as a
senior policy adviser to central government in New Zealand.

Melissa Froelich
Government Affairs, Aurora
Melissa Froelich is on the Government Affairs team at Aurora, the company delivering
the benefits of self-driving technology safely, quickly, and broadly. Melissa works with
federal and state officials to advance policies that support the safe testing and
deployment of self-driving technology. Previously, Melissa served as Chief Counsel
for the Consumer Protection and Commerce Subcommittee for the U.S. House of
Representatives Committee on Energy and Commerce, where she worked to develop
and advance the first federal bills directly addressing self-driving car technology. Prior
to that, she was Legislative Counsel at the National Retail Federation.

Dr. Raj Rajkumar
Professor, Carnegie Mellon University
Ragunathan (Raj) Rajkumar is the George Westinghouse Professor in the
Department of Electrical and Computer Engineering at Carnegie Mellon University.
Rajkumar serves as director of the Metro21: Smart Cities Institute, USDOT Mobility21
National University Transportation Center, Real-Time and Multimedia Systems Lab,
and co-director of the General Motors-Carnegie Mellon Connected and Autonomous
Driving Collaborative Research Lab (CAD-CRL). His research interests include all
aspects of cyber-physical systems with a special emphasis on self-driving vehicles. In
2013, he founded Ottomatika, which provided a full software stack for automated
vehicles, and was acquired by Delphi (now Aptiv) in 2015.
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Sam Wempe, MPP
Government Relations, Aptiv
Sam Wempe serves as the government relations manager for Aptiv. In partnering
with government at all levels, Wempe enables Aptiv to deliver safe, accessible
automated vehicles in communities around the world. Aptiv currently operates AVs in
Boston, Pittsburgh, Las Vegas, and Singapore and has completed more than 60,000
automated passenger rides via its partnership with Lyft.
Before his current role, Wempe worked with nuTonomy, a subsidiary of Aptiv, to
expand the AV testing program in Singapore. While there he scoped public AV
deployments, stress-tested the AV milestone certification program, and diagnosed
global autonomous vehicle regulatory movements.

Andrew Woelfling
Director of Policy and Government, Argo AI, LLC
Andrew Woelfling is director of public policy and government relations at Argo AI,
LLC, a Pittsburgh-based self-driving company. Woelfling is responsible for developing
and managing the company’s policy and associated advocacy strategy and initiatives,
as well as overseeing its entire government relations team.
Prior to joining Argo, Woelfling was employed by Ford Motor Co. government and
community relations as director of smart mobility, where he managed Ford’s federal
engagement on policy issues related to connected and automated vehicles. Prior to
that, he was Acting Director of Legislative Affairs at the U.S. Federal Communications
Commission, serving as the agency’s primary liaison with the U.S. Congress. Woelfling also served as the late
Congressman John D. Dingell’s deputy chief of staff and legislative director and was a professional staff member on
the U.S. House of Representatives Committee on Energy and Commerce.
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Appendix C: PA AV Summit Attendance Summary
2019 Attendees by Region

Central PA:
144 (34%)

Out of State:
123 (29%)

Total:

428

Western PA:
57 (13%)

Western
Central

Eastern PA:
104 (24%)

Central
1

Central
= PennDOT
Engineering District

Eastern
Central
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2019 PA Attendees by PennDOT District
District 10: 5 (2%)
District 9: 1 (0%)

District 11: 48 (16%)

District 12: 4 (1%)
District 2: 14 5%

District 8: 125 (41%)

Total:

District 3: 4 (1%)

305

District 4: 6 (2%)
District 5: 18 (6%)

District 6: 80 (26%)

1

= PennDOT Engineering District
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Appendix D: Resources
•

Slide presentations can be found at
https://paavsummit.org/2019-summit/presentations/

•

Resources such as program material, websites, and educational videos can be found at
https://paavsummit.org/resources/

•

1st Pennsylvania Automated Vehicle Summit
September 11-12, 2017
State College, PA
https://paavsummit.org/wp-content/uploads/2018/11/2018-paav-summit-program-summary.pdf

•

2nd Pennsylvania Automated Vehicle Summit
April 10-11, 2018
Pittsburgh, PA
https://paavsummit.org/wp-content/uploads/2018/11/paav-summit-2017-program-summary.pdf
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