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Executive Summary 

More than 450 participants met in Denver July 21-23 for IBTTA’s 2013 Summit on All-
Electronic Tolling, Managed Lanes and Interoperability. The conference featured extensive 
discussion of the AET systems and implementation activity that will be needed to meet 
the 2016 deadline for nation-wide interoperability in the United States. 
IBTTA Executive Director and CEO Patrick Jones opened the conference by recognizing 
the 20th anniversary of the E-ZPass Interagency Group (IAG), an organization that has 
made a tremendous contribution to the cause of interoperability. 
Martin Stone, Chair of IBTTA’s Interoperability (IOP) Steering Committee, said dozens 
of volunteers were hard at work to find “an evolutionary path to interoperability that 
leverages our large investment, not only in vehicle but in roadside technologies and 
back office infrastructure,” leading to an approach that begins with regional 
interoperability among neighboring systems.  
Multi-protocol readers (MPRs) are widely seen as a bridge to national interoperability, 
and a participant said a broader interoperability footprint lifts the whole tolling industry. 
“Call it the network effect,” he said. Once uptake reaches a certain critical mass, “you get 
this exponential growth, with a larger network that people see as being more and more 
ubiquitous.” Panelists discussed disparities between certification test results and field 
performance and explored the role of both manufacturers and independent certifiers in 
an open standard environment. Backward compatibility with existing infrastructure will 
also be important, although the age and limited computing power of that infrastructure 
may make it difficult to combine systems.  
Several panelists discussed smart phones and even text messaging as emerging 
platforms for toll payments. 
One speaker suggested that regional and national systems in the U.S., like national and 
continental systems in the European Union, serve two different users. At the broader 
level, “we’re really talking about freight,” he said, and while regional automobile traffic 
is well served by a structure like IAG, inter-regional tolling presents different needs and 
challenges. 
Participants received an update on the introduction of a European Electronic Tolling 
System (EETS), with the objective of allowing a truck to cross the continent with a single 
onboard unit, under one contract with one service provider. While Europe won’t likely 
see full interoperability before 2020, a regional EETS would cover the countries with the 
heaviest traffic, and could begin to take shape by the end of 2014. Several panelists 
agreed that the success of a regional system depends on business models, not 
technology.  
With all-electronic tolling (AET) projects continuing to roll out across the United States, 
several agencies shared the latest local experience and lessons learned. Panelists cited 
optical character recognition (OCR) as a continuing challenge for AET systems, pointing 
to poor image quality, a high diversity of license plate types, and inefficient or 



International Bridge, Tunnel and Turnpike Association 
2013 Summit on All-Electronic Tolling, Managed Lanes and Interoperability 
Thematic Report  
July 21-23, 2013 w  Denver, Colorado 

 

iv 

inaccurate image processing as factors that contribute to incorrect billing. Participants 
also heard about the steps agencies can take to mitigate the human impact of the layoffs 
that accompany an AET conversion. 
Managed lanes are sweeping the United States, but they’re not a one-size-fits-all solution. 
A half-dozen panelists described pricing and ownership models for the lanes in their 
jurisdictions, with one speaker stressing the need for market research to determine the 
right configuration for each facility. Overall trends in managed lanes include: 

• A decline in barrier separation, with greater use of buffer separation and 
continuous access design 

• Shifts in occupancy policies, with a higher proportion of HOV3 lanes 
• Evolving mechanisms for enforcement, validation, and verification  
• Careful consideration of the options for variable and dynamic pricing to find the 

most suitable option for each lane. 
Panelists reported on rapid advances in HOV detection technology, including significant 
improvements in the accuracy of video-based detection. Accuracy rates may still be most 
suitable for HOV lanes, where law enforcement verifies the evidence and signs off on a 
citation, though a participant said any system with accuracy above 70% will have a 
deterrent effect on illegal use. One panelist introduced the concept for a new hands-free 
declaration system that involves issuing readable key fobs to drivers and passengers, 
along with a reader for the vehicle. The system reads the number of fobs in a vehicle and 
relays the data to the tolling agency and enforcement. 
Investors are key stakeholders who require a constant flow of information on managed 
lane projects, and panelists listed a series of factors that affect project credibility.  
Managed lanes are difficult to rate, partly because there are so few of them, partly 
because their financial performance depends on site-specific factors. 
Underlying discussion at the 2013 AET Summit was the understanding that 
transportation finance and funding is a persistent crisis, across the U.S. and around the 
world. In the U.S., states are struggling to deal with a mounting infrastructure crisis, the 
federal Highway Trust Fund is bankrupt, recent efforts to raise the federal gas tax failed, 
and even an increase would be insufficient to solve the problem. A panelist said tolling 
is “the best of the hard ideas,” but that doesn’t make it easy.  
Patrick Jones said recent media coverage demonstrated the success of the Moving 
America Forward campaign in raising awareness of tolling. IBTTA President Rob Horr, 
Executive Director of the Thousand Islands Bridge Authority and an avid sailor, shared 
an adage from his chosen sport: “The pessimist complains about the wind. The optimist 
expects it to change. The realist adjusts the sails.” The tolling industry is on the verge of 
change, he said, and “tolling, price-managed lanes, and road user charging are all part of 
that mix.” 
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Introduction 

More than 450 participants met in Denver July 21-23 for IBTTA’s 2013 Summit on All-
Electronic Tolling, Managed Lanes and Interoperability. Hosted by the E-470 Public 
Highway Authority, the conference was a focal point for discussion of AET systems and 
implementation in the lead-up to the 2016 interoperability deadline in the U.S.  
Dozens of volunteers participated in planning sessions on the technologies, back office 
processes, and certification systems that will be essential in an interoperable system. The 
conference also coincided with the annual meeting of the Alliance for Toll 
Interoperability. 
IBTTA Executive Director and CEO Patrick Jones paid tribute to a good friend of the 
association, Ed DeLozier, who was E-470’s Executive Director and IBTTA’s First Vice 
President when he passed away in 2010. A mentor to Jones and many other tolling 
industry leaders, DeLozier was posthumously named IBTTA’s honorary president in 
2010. 

The March to Interoperability 

Jones opened the conference by recognizing an organization that has made a 
tremendous contribution to the cause of interoperability. 
The E-ZPass Interagency Group (IAG) celebrated its 20th anniversary August 3, and 
Jones said its founders “were visionaries who saw the opportunity to improve the 
efficiency and widespread use of tolling.” Interoperability of electronic toll collection 
systems is a top objective in IBTTA’s strategic plan, and with more than 60 participants 
attending IBTTA’s Interoperability (IOP) Steering Committee earlier that day, “I think 
people are starting to get the message that this thing is going to happen. They’re coming 
out of the woodwork, and this is a good thing.” 

The North American Scene 

IOP Steering Committee Chair Martin Stone said the group’s original focus in 2010 was 
to “understand how the customer would function in an interoperable system” that 
enabled them to drive on any North American toll facility on a single account, with a 
choice of payment methods. The other key system priority was to deliver choice for 
operators in a market-driven, competitive environment. 
After Congress accepted the industry’s offer to solve the interoperability problem and 
established the 2016 deadline in MAP-21, the IOP Steering Committee expanded and 
formed subcommittees on roadside operations, back office operations, and marketing 
and communications, as well as sub-groups on technical and policy analysis. 
“The focal point of that committee is to find an evolutionary path to interoperability that 
leverages our large investment, not only in vehicle but in roadside technologies and 
back office infrastructure,” leading to an approach that begins with regional 
interoperability among neighboring systems.  
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Stone said the technical and institutional problems on the road to interoperability will be 
solved through independent evaluation of operating and economic information and 
development of standards for testing and certification. In the last year, the committee 
has focused on identifying uniform operating requirements for a national protocol, 
specifying that any candidate protocol must be open, not proprietary. 
Dave Kristick of the E-470 Public Highway Authority traced his agency’s recent work on 
an enhanced license plate tolling (LPT) billing system and pointed to two issues that 
have received careful attention in Colorado: tracking and redesign of temporary plates, 
and vehicle registration holds. He said E-470 has been an active regional participant in 
the American Association of Motor Vehicle Administrators (AAMVA), and has built 
close relationships with state DMVs in surrounding states. 
P.J. Wilkins of the E-ZPass Interagency Group said his organization had recently 
conducted proof-of-concept testing on a new multi-protocol reader, achieved 
interoperability with the North Carolina Turnpike Authority, explored third party 
certification for the IAG protocol, and followed the Progeny issue to ensure there is no 
interference between the two systems. 
AAMVA President and CEO Neil Shuster reported that two-thirds of DMVs would be 
able to either process or provide information on non-violators who choose to pay their 
tolls by video. In a survey, about one-third said they lacked the legal framework or 
processes to share the data, several respondents raised concerns about supplying user 
information to a non-law enforcement agency, and some said they would prefer to sell 
the data to a third party, rather than interacting with 20 or 30 toll authorities. 
Shuster said vehicle registration holds are becoming more common, but license plate 
readability remains a challenge, as specialty and personalized plates represent millions 
of dollars in revenue for DMVs. “It’s become an emotional issue,” he said. “They’re 
designed with artistic aesthetics in mind,” even though a plate is supposed to be a form 
of identification, “not where you express your artistic abilities or personal opinion.” 
Multi-protocol readers (MPRs) are widely seen as a bridge to national interoperability, 
and Kelly Gravelle of TransCore, Inc. said a broader interoperability footprint lifts the 
whole tolling industry. “Call it the network effect,” he said. Once uptake reaches a 
certain critical mass, “you get this exponential growth, with a larger network that people 
see as being more and more ubiquitous.” 
The two most important performance factors for an MPR are a very high duty cycle and 
the ability to prevent jamming. “It’s more than just supporting protocols,” Gravelle said. 
“It’s how you design the transaction to get high performance with the combination of 
protocols that you’re implementing.” 
 

SIDEBAR: The Audience Responds  
To stimulate audience engagement, participants sent questions and comments 
using text messaging during the Monday morning session on multi-protocol 
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readers. These were displayed, in real-time, on a screen that was visible to the 
panelists and audience. The following questions and comments were submitted, 
and while they could not all be addressed, they served to keep the discussion 
lively. 
• Multiprotocol readers seem like a natural solution. Surprising that we're even 

debating that. Are there down sides to this approach? 
• Looking to 2016, how do you see MPR technology assisting us in reaching 

our goal of national interoperability? 
• There have been many questions regarding meeting read-write requirements 

with MPRs. Can the panelists provide their experience with testing two or 
three? 

• How much did it cost to recapitalize all the readers? Which was the bigger 
hurdle—recapitalizing readers, or getting users to buy a new transponder? 

• In the current mixed environment of readers, some users might benefit from 
multiprotocol tags. Are there any options for this? 

• Are readers available today that can read and write to three protocols—IAG, 
6B, and 6C—at highway speeds, at 99.95% accuracy? 

• Of the protocols used in dual mode, which ones work well together and 
which ones have some limitations at high speed? 

• The term ‘Kapsch TDM’ has been used several times. Is this different than 
regular TDM? 

• For TransCore, can they clarify [whether] they have a three-protocol 
installation with sego, 6C and IAG, and is that read/write or just read? 

• Relying on manufacturers to "certify" = fox in the henhouse 
• In those cases where MPRs have been certified, were they certified as being 

standard compliant or certified as being truly interoperable? 
• For the manufacturers, what is the biggest business opportunity (how will 

you make money) by becoming interoperable? 
• Will multi-protocol readers and multi-protocol tags work together without 

impacting performance? Is this combination in operation? 
• Does changing protocols in a reader involve software, hardware, or both? 
• If we could pull up the initial map [of protocols currently in use in the United 

States], can we get an opinion on which of these protocols should be the 
three? 

• Will a proprietary multi-protocol reader continue the complication and 
restrictions we currently see to achieve interoperability? 

• Can TransCore comment on their seeming reluctance to support 6C tags and 
provide a 6B/6C/IAG reader? 

• Back to what needs to change for MPR installs, what about required change 
to hardware, specifically antenna placements? 
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• Agencies have a tendency to capture technically challenging info from 
transponders because of the reliability of tag reads. Class AVC and 
occupancy. 

• Should we be considering a new protocol or something not used in the U.S. 
for national interoperability? 

 
Gravelle and Richard Turnock of Kapsch TrafficCom cited disparities between 
certification test results and field performance. “I’m not sure the industry has entirely 
got its head around what certification means,” Turnock said. “The initial thrust has been 
on the protocol,” not on the placement and sensitivity of the tag. Gravelle agreed that 
certification raises the risk of transferring system engineering responsibility from 
manufacturers to certifiers. “If you take that responsibility away from the manufacturers, 
your overall performance will degrade.” 
Stephen Lockhart of 3M’s Traffic Safety Security Division said certification is a must 
with multiple vendors working to an open standard. He called for “a very collaborative 
effort between industry certifying bodies and the user.” Tyler Patterson of the 
Washington Department of Transportation agreed that agencies need baseline 
certification for all devices, though Mary Biswell of the Oklahoma Turnpike Authority 
and Ignacio Pérez Ruiz of OHL Concesiones said their agencies do their own testing. 
The three technology providers agreed that MPRs should be backward compatible with 
existing infrastructure, but the age and limited computing power of that infrastructure 
can make it difficult to combine systems. In one installation, Gravelle said, “we really 
had to upgrade the interface to get the performance the customer was looking for in a 
multi-protocol environment.” 
Smartphones are also emerging as a possible platform for tolling interoperability. Nearly 
half of U.S. adults owned smartphones in February 2012, said Mark Hoffa of Jacobs 
Engineering Group, and global uptake of mobile apps is expected to increase from 
1.2 billion users in 2012 to 4.4 billion in 2017. 
Timothy McGuckin of GeoToll, Inc., Glenn Deitiker of BancPass, and Bill Barhydt of 
Boom Financial discussed smartphone and even text messaging technologies that could 
supplement or replace traditional electronic tolling systems.  
Electronic toll collection (ETC) was an innovation 20 years ago, McGuckin said, but “all 
the acronyms from then on are really just innovations of the ETC tag model and not 
necessarily new things, but derivatives.” He said smartphone tolling takes advantage of 
a device’s mobility and location awareness to boost ETC penetration, assure agency 
revenues through guaranteed remittance, and create a Bring Your Own Device (BYOD) 
environment for users that also reduces operating costs for agencies. 
Deitiker described initial implementation of BancPass, a downloadable smartphone app 
that allows a transient or infrequent user to photograph their vehicle and license plate, 
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post the photo to an operator, and use it in lieu of a toll tag. The system is useful with 
rental cars, since it allows users to set expiration dates for temporary vehicles. 
From an initial implementation in Austin, Texas, BancPass learned that an effective 
system depends on speedy image processing: if a bill arrives two or three weeks after a 
trip, the driver is confused and payment is delayed.  
Barhydt said he knew nothing about the toll industry, “except I do know that there are 
millions of people out there who would probably want to use your systems that can’t 
use them today.” With millions of unbanked customers in the United States, he said the 
cash transaction industry processes $350 billion in payments per year, from wire 
transfers to payday loans, often at exorbitant interest rates. Mobile banking systems 
have created an alternative for those users by bringing financial transactions to the most 
popular social network on earth—text messaging. 
On the last afternoon of the AET Summit, the annual meeting of the Alliance for Toll 
Interoperability (ATI) featured table discussions on the following topics: 

• Agency role in testing vs. independent third party testing 
• All-electronic tolling 
• Changing roadside: Moving from back office level to lane level 
• Customer service center standardization 
• DMV role in interoperability and license plate standardization 
• DMV/DOT policies and business rules development 
• Guaranteed tolling 
• HUB update: Regional and national 
• Impact of business rules on all aspects of tolling and revenue 
• License plate types and the political climate, standardization 
• Managed lanes 
• National interoperability 
• Recognizing revenues 
• Standards for image review and accuracy 
• Transaction prices: What is a fair range? 
• Violation enforcement 

ATI planned to publish a summary of the table discussions in the weeks following the 
meeting. 

Developments in Europe 

Hal Worrall of Transportation Innovations, Inc. said regional and national systems in the 
U.S., like national and continental systems in the EU, serve two different users. At the 
broader level, “we’re really talking about freight,” he said, and while regional 
automobile traffic is well served by a structure like IAG, inter-regional tolling presents 
different needs and challenges. 
Eva Tzoneva of Shell reinforced that view by describing a hypothetical European trucker 
carrying a load from Romania to Portugal. To make the trip possible, the fleet manager 
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has to work with multiple currencies and value-added tax (VAT) rates, and process toll 
invoices from seven different suppliers. “Speaking to transport companies, you do not 
need to be convinced that they need interoperability of tolling,” she said. Tzoneva and 
Valérie Dumerc of the Association of French Motorway Companies described the 
evolution of EU interoperability policy, from the failed mandate to launch a European 
Electronic Tolling System (EETS) for heavy vehicles and coaches by October 2012, to the 
more recent initiative to establish a regional EETS across eight member states by 
September 2015. 
IBTTA International Vice President Emanuela Stocchi, International Affairs Manager 
with the Associazione Italiana Società Concessionarie Autostrade e Trafori, said the 
European Union’s complex legal framework requires member states to comply with 
legislation that is often more rigorous than their own. While harmonization is a sound 
policy objective in principle, she said it has to allow for past history in specific industries 
and recognize the huge investments required to accommodate new rules.  
Tzoneva said the objective for interoperability is to allow a truck to cross the continent 
with a single onboard unit, under one contract with one service provider. “We know 
what the target is. We do not quite know how to achieve it.” On the other hand, a 
European fuel card serves customers across 33 countries, and the same card can be used 
to pay tolls, “so it is not impossible.” While Europe won’t likely see full interoperability 
before 2020, she said a regional EETS would cover the countries with the heaviest traffic, 
and could begin to take shape by the end of 2014.  
Several panelists agreed that the success of a regional EETS will be a matter of business 
models, not technology. Standardization of interfaces, protocols, procedures, and legal 
frameworks will depend on an interoperability manager that has the knowledge and 
influence to oversee the development process: “If you need consensus,” Tzoneva said, 
“you need someone with the authority to drive that consensus.” 
Anton Sieber of ASFINAG International said the wider business case for European 
interoperability isn’t necessarily clear. Concessionaires will benefit if they can provide 
less onboard equipment, but “it can’t be the toll charger that covers all of these costs,” he 
said. “The customer using the interoperability service will have to pay additional service 
fees in the end, as we do with roaming charges for mobile phones,” and the user will 
have to see the corresponding benefit. 
“Be very clear,” Sieber said. “If the EU wants this service, it will cost money, and either 
the taxpayer or the user will pay. Do we want this or not?” Worrall said costs should be 
aligned with benefits, and the economic benefits of interoperability accrue largely to 
central governments. 

The Next Generation of All-Electronic Tolling 

With all-electronic tolling (AET) projects continuing to roll out across the United States, 
several agencies shared the latest local experience and lessons learned. 
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In a well-attended panel session before the conference officially began, the E-470 Public 
Highway Authority conducted a virtual tour “without the long bus ride,” giving 
participants an in-depth look at the road’s transformation into an all-electronic facility. 
The session covered the impact of AET conversion on safety, road improvements, 
customer service, financing, and overall operations. 
John O’Neill of the Maryland Transportation Authority discussed the implementation of 
the InterCounty Connector (ICC), an 18-mile, six-lane, US$2.5-billion AET facility that 
links I-370 and I-270 with I-95 and US 1. The system charges variable tolls via E-ZPass 
and video capture, with video transaction priced 50% higher than the tag rate. The 
system has dramatically reduced travel times—from 23 minutes to seven along one 
stretch—but the elimination of the cash option led to a significantly higher violation rate. 
O’Neill said MdTA and its partners learned valuable lessons about inter-agency 
communication, incident management, and image capture in populated areas where 
roadway lighting had to be reduced at night.  
Diane Gutierrez-Scaccetti of Florida’s Turnpike Enterprise (FTE) cited responsive 
communication as a key challenge in any AET conversion. For drivers who are used to 
seeing a toll booth, even if it’s electronic, signage is essential and messaging must be 
short and repetitive. “People will get tired of hearing it, but I’d rather that than have 
them not understand,” she said. Florida must also accommodate a large population of 
unbanked and underbanked customers who don’t have credit cards, so FTE established 
a network of retail locations where customers can buy sticker tags or deposit cash to 
their transponder accounts. 
Panelists cited optical character recognition (OCR) as a continuing challenge for AET 
systems, with Rafael Hernandez of the Tampa-Hillsborough Expressway Authority 
pointing to poor image quality, a high diversity of license plate types, and inefficient or 
inaccurate image processing as factors that contribute to incorrect billing. He said THEA 
addressed the problem by monitoring camera performance and introducing enhanced 
image processing to maximize efficiency. Tyler Patterson of WashDOT discussed the 
process and criteria his agency uses to either accept OCR data automatically or send it to 
manual review. 
License plate recognition remains difficult when some state motor vehicle departments 
use stacked characters that confuse optical readers, have number sequences that are 
identical with adjacent jurisdictions, or have trouble recording temporary tags. Donald 
Furnish of the E-470 Public Highway Authority and Priscilla Scadden of Parsons 
Brinckerhoff, Inc. described a training process that takes OCR reviewers through a range 
of road conditions and times of day, plate types from multiple states, and extensive 
testing to verify proper plate identification. 
Shift length is another key factor in maximizing the efficiency of E-470’s plate 
identification process. In determining how long anyone can “sit at a desk and look at 
license plates,” Scadden said, “we found that four hours is our sweet spot,” and six 
hours is the maximum. “I do not have any image processors who work for me full-time.” 
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The human dimension comes up in a different way when agencies make the transition to 
all-electronic tolling, and it affects every department in the organization, not just toll 
collectors. In a session moderated by Susan Buse of CDM Smith, panelists listed the 
important steps agencies can take to mitigate the impacts of a conversion: 

• Communicating early and transparently 
• Recognizing that customers as well as employees will be concerned 
• Listening to employees, acknowledging their anxiety, and empathizing 
• Helping toll collectors pursue a future career path, whether that means 

retirement, retraining, reassignment within the agency, or outplacement 
• Individualizing each employee’s “soft landing” to the extent possible 
• Offering generous medical and severance benefits, and possibly a performance-

based retention bonus for employees who stay on the job until the very last day 
• Maintaining morale until the conversion is complete 
• Thanking employees profusely and showing appreciation for their dedication as 

members of the agency family—because they are. 
Participants also received an in-depth look at the back office implications of AET and the 
new revenue models it enables. Key factors include: 

• The number of distinct steps required for different types of transactions 
• The need to adapt accounting rules and systems to accommodate a more varied 

system, with a more complex range of transaction life cycles 
• The added uncertainty of having to estimate revenues monthly, based on 

assumptions about the number of late payers who will make good on their tolls  
• The resulting need for accounting systems that can supply data daily and 

weekly, make transaction status more visible, and perform timely reconciliations 
• The transparency that is required to report accounting system decisions and 

actual results to decision-makers 
• The changes in customer service practices that can make a new system more 

understandable and compliance more convenient. 

Managed Lanes Sweep the United States 

Managed lanes are not a one-size-fits-all solution, and Kathleen McCune of the Los 
Angeles County Metropolitan Transportation Authority stressed the need for market 
research to determine the right configuration for each facility. A half-dozen panelists 
described pricing and ownership models for the lanes in their jurisdictions. 
On the 91 Express Lanes outside Los Angeles, Chris Burke of Cofiroute USA said fixed 
variable pricing is based on historical information and updated semi-annually. The 10-
mile facility opened in 1995 as the world’s first fully automated toll road, and the first in 
the U.S. to use congestion pricing, with a single entry and exit point and just one toll 
location. Pricing is sufficient to maintain flow and pay back the facility’s debt obligations. 
McCune described LA’s use of a switchable transponder on two new express lane 
projects designed to relieve congestion along the Interstate 10 and 110 corridors. The 
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project combined tolling with transit because “our goal is to try to improve the person 
throughput on each of these corridors by moving more people, not more vehicles.” The 
system features a self-declaration tag to take advantage of its flexibility for last-minute 
decisions, its benefits for law enforcement, and its ability to accommodate differing 
occupancy requirements. 
With five managed lanes opening in the next five to 10 years, Katharine Nees of the 
Texas Department of Transportation said her agency puts a premium on consistent 
regional policies that will allow customers to migrate safely and seamlessly from one 
corridor to another. TXDOT’s policy requirements include pre-registration of eligible 
HOVs, manual enforcement on managed lanes with technology support, and a 50 mile 
per hour minimum on tolled facilities. Key concerns include traffic weaving at 
declaration points and limited rights of way that can be problematic for enforcement. 
Michael Cheroutes of the Colorado Department of Transportation said a two-lane, 
barrier-separated, reversible segment of I-25 relieves congestion between downtown 
Denver and US Highway 36 to the north. The road was built by Denver’s Regional 
Transportation District as an agent of the U.S. Federal Transit Administration (FTA), 
then turned over to CDOT for operation. The E-470 Public Highway Authority provides 
collection and back-office administration. CDOT has since extended the initial segment 
along the US 36 corridor in a deal that transferred all revenue risk to the concessionaire. 
Pierce Coffee of Transurban described the new express lanes her company built along 
Virginia’s Highway 495, in a public-private partnership with the state DOT and FHWA. 
The 80-year design-build-operate contract assigns all revenue risk to the concessionaire. 
The 24/7, all-electronic facility requires E-ZPass for all users, with free access for transit 
and HOV3s with transponders. Dynamic pricing is set at one-third-mile intervals based 
on density, to meet a contractual requirement that traffic will flow at a minimum 45 
miles per hour.  
With four different operators authorized to manage 550 miles of toll lanes in the San 
Francisco Bay area, effective governance will be the only way to “complete a very 
incomplete HOV network that has been on the book for many years,” said Andy Fremier 
of the Bay Area Toll Authority. The various jurisdictions are adopting common signage 
and business rules, though the requirement for a toll tag in every vehicle will be new on 
some of the roads. Key policy decisions include the sequence of work, financing of larger 
capital projects, design of the highways and tolling infrastructure, business rules, toll 
collection procedures, and introduction of switchable toll tags for all vehicles. 
David Ungemah, Co-Chair of the TRB Congestion Pricing Committee, said managed 
lanes are not yet producing significant revenue, but will become more lucrative as traffic 
volumes increase. He traced broader trends in managed lane development, including: 

• A decline in barrier separation, with greater use of buffer separation and 
continuous access design 

• Shifts in occupancy policies, with a higher proportion of HOV3 lanes 
• Evolving mechanisms for enforcement, validation, and verification  
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• Careful consideration of the options for variable and dynamic pricing, to find the 
most suitable option for each lane. 

David Beckhouse of the Federal Transit Administration (FTA) listed the managed lane 
features his organization can fund, including transit-related corridor improvements, 
park and ride stations, and buses. While the FTA’s formula-based and discretionary 
funding has become more restrictive in recent years, “it doesn’t mean we don’t want to 
be partners,” he said. “You need to talk to your local transportation authority and local 
planning organizations to find out what money is coming into your region.” 
Panelists reported on rapid advances in HOV detection technology, with Mark Cantelli 
of Xerox Transportation pointing to significant improvements in the accuracy of video-
based detection. In time, he said Xerox hopes to introduce biometric systems to discern 
vehicle occupants. Meanwhile, a November, 2012 system test showed daytime accuracy 
rates of 97.6% for front seat and 94.3% for rear passenger seat detection, at speeds up to 
60 miles per hour, in a variety of weather conditions not including snow. 
A participant said the results were welcome news after another vendor’s test reported 
19% accuracy four or five years ago, but noted that agencies need accuracy much closer 
to 100% to use the technology. Cantelli said that may not apply to HOV lanes, where law 
enforcement verifies the evidence and signs off on a citation. With 99% accuracy and the 
right confidence level, video detection can play a role. A participant added that any 
system with accuracy above 70% will have a deterrent effect on illegal HOV lane users. 
Meanwhile, Kelly Gravelle of TransCore, Inc. introduced the concept for a new hands-
free declaration system that involves issuing readable key fobs to drivers and passengers, 
along with a reader for the vehicle. The system reads the number of fobs in a vehicle and 
relays the data to the tolling agency and enforcement. 
“It leverages the conventional tag base,” he said. “It can be compatible with any toll tag 
system, it doesn’t have to be switchable, and you can support several million tags doing 
conventional tolling, because the declaration capability is done completely in parallel.” 
Detecting proper use of the fobs—with one fob per person, and all fob owners in the 
vehicle—would still require active enforcement. 
Investors are key stakeholders who require a constant flow of information on managed 
lane projects. In a session chaired by IBTTA First Vice President Mike Heiligenstein, 
Executive Director of the Central Texas Regional Mobility Authority, a panel of 
consultants and financiers listed a series of factors that affect project credibility: 

• The risk that congestion relief will reduce revenues 
• The need for projects to maximize revenue during peak periods, when customers 

place a premium on time and mobility 
• The agency’s ability to connect revenue forecasts to familiar metrics and known 

patterns of highway usage, and to deliver accurate forecasts over time 
• The complexity of calculating revenue from truckers who are not permitted on 

managed lanes, and may avoid toll roads entirely 
• The impact of new technologies 
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• Violation counts and enforcement practices. 
A couple of panelists said managed lanes are difficult to rate, partly because there are so 
few of them, partly because their financial performance depends on site-specific factors, 
and especially business practices, such as exemption from tolling. 

Telling the Story: How Agencies Keep Customers Onboard 

Panelists discussed the market research, marketing, advertising, media messaging, social 
media outreach, and public education that went into AET projects on Washington State’s 
520 Bridge and the Golden Gate Bridge, as well as the campaign that has just begun for 
California’s Transportation Corridor Agencies. The Golden Gate Bridge’s Jennifer 
Mennucci cited several specific challenges, including a market that combines local 
commuters with out-of-town visitors, a large cash-dependent population, and a 
multilingual community. The Golden Gate worked hard to engage local car rental 
companies as partners and advocates for the AET conversion. 
A panel of tolling agency executives and communications specialists shared the lessons 
they’d learned from customer service calls with users who were dissatisfied with some 
aspect of an AET system. The panel agreed that: 

• Customers often enter toll roads without realizing it, particularly if the road is 
new or unfamiliar to them. 

• If an agency makes a mistake, the only appropriate course of action is to admit it 
and make it right, then work in-house to address the gap in technology or 
systems that led up to the complaint. 

• Regular customers may object when AET systems replace toll collectors. Agents 
should respond by acknowledging the concern and explaining what was done to 
help collectors retrain or adapt. 

• The price on a managed lane is an agency’s most effective communication 
channel to drivers on the road, but local traffic reporters are the most important 
opinion leaders. 

Conclusion: Turning Our Sails Into the Wind 

Underlying all the discussions and dialogue at the 2013 AET Summit was the 
understanding that transportation finance and funding is a persistent crisis, across the 
United States and around the world. In the U.S., Matthew Dorfman of D’Artagnan 
Consulting noted that states are struggling to deal with a mounting infrastructure crisis, 
the federal Highway Trust Fund is bankrupt, recent efforts to raise the federal gas tax 
failed, and even an increase would be insufficient to solve the problem. 
Jim Trogdon of the North Carolina Department of Transportation said his state’s 
transportation plan must account for an anticipated 50% population increase through 
2030. With a variable gas tax that already stands at 37.5 cents per gallon, there is little 
public appetite for an increase. Jim Riley of the Ohio DOT said his system faces a 
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$1.6 billion shortfall, and a $2.5 billion project at the junction between I-71 and I-75 will 
not be funded without tolling. 
Jim Ray of KPMG said tolling is “the best of the hard ideas,” but that doesn’t make it 
easy. Trogdon stressed the need for state legislation, as well as public-private 
partnerships to improve customer service and “socialize the benefits of tolling.” 
Patrick Jones said recent media coverage demonstrated the success of the Moving 
America Forward campaign in raising awareness of tolling. After a magazine article 
quoted IBTTA under an eye-catching headline—Could the Feds Lift the Ban on Interstate 
Tolling?—a construction industry commentator issued a warning to his readers: “You 
can see that this issue has just enough push behind it to become part of next year’s 
reauthorization debate.” Jones said the reaction showed that “we’re part of the debate, 
we’re getting under people’s skin, and we’re getting our message across.” 
IBTTA President Rob Horr, Executive Director of the Thousand Islands Bridge 
Authority, stressed the energy and excitement he’d drawn from every IBTTA meeting 
he’d attended in the last six months. Horr, an avid sailor, shared an adage from his 
chosen sport: “The pessimist complains about the wind. The optimist expects it to 
change. The realist adjusts the sails.” The tolling industry is on the verge of change, he 
said, and “tolling, price-managed lanes, and road user charging are all part of that mix.” 


