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HIGHLIGHTS
IBTTA’s 83rd Annual Meeting & Exhibition convened in Dublin, 
Ireland August 31–September 2, 2015, with a focus on President 
Javier Rodriguez’s theme, The Business of Mobility. The event 
attracted 529 delegates from 190 organizations and 29 countries. 
Transport Infrastructure Ireland (TII), our meeting host, provided a 
warm welcome to delegates and led excellent technical tours of some 
of Ireland’s premier toll facilities.

Polar explorer and keynote speaker Ben Saunders set the stage with 
poignant observations from his grueling trek across Antarctica. He 
encouraged the delegates to remember that, “Success, happiness and 
fulfillment are not a finish line sometime in the future. They are part 
of the journey.” He also advised that, “Tomorrow has the potential to 
be better than today and I have the power to influence that.”

IBTTA honored several organizations with Toll Excellence Awards 
in the following five categories: Toll Operations (New Jersey 
Turnpike Authority); Customer Service and Marketing Outreach 
(Taiwan Area National Freeway Bureau); Social Responsibility 
(Illinois Tollway); Private Sector Innovation (Etan Industries); 
and Technology (Transurban). The Taiwan Area National Freeway 
Bureau also received the coveted President’s Award. Massimo 
Schintu, Executive Director of AISCAT (The Italian Association 
of Tolled Motorways), represented ASECAP and spoke about 
tolling initiatives in Europe and strengthening cooperation with 
IBTTA. IBTTA Past President Rob Horr (Thousand Islands Bridge 
Authority) was elected the newest Honorary Member of IBTTA. 
Attendees enjoyed a content-rich annual meeting in a country that’s 
on the leading edge of technology, business and mobility.
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GENERAL SESSIONS 
OVERVIEW
The General Sessions at IBTTA’s 2015 Annual Meeting focused on transformation; as businesses, as service providers, and as a member of 

the toll industry. A team from Transport Infrastructure Ireland (TII, formerly the NRA) reflected on how Ireland has transformed its highway 

infrastructure, positively affecting the lives of all citizens and creating a more attractive business climate. This required extensive planning, 

identifying creative public-private funding sources, achieving interoperability and transitioning from project-based work to ongoing operations 

and management. Similar stories and recommendations were shared from toll operators around the world (U.S., China, South Africa and Greece). 

Future transformations will be driven by technology innovations, new business models and policies that encourage interoperability and new ways 

of solving congestion problems while encouraging investment (e.g. express lanes). Needed is even greater cooperation and alignment among all 

stakeholders across the wider mobility ecosystem, as well as a proactive approach to defining and shaping the industry of the future.

TOLLING IN IRELAND
MODERATOR: Cathal Masterson, Head of Tolling, Transport Infrastructure 
Ireland (TII), Dublin, Ireland

Rachel Cahill, Tolling Chief Financial Officer, Transport Infrastructure 
Ireland (TII), Dublin, Ireland 

Mary Deevy, Senior Archaeologist, Transport Infrastructure Ireland (TII), 
Dublin, Ireland

Michael Kennedy, Head of PPP Procurement, Transport Infrastructure 
Ireland (TII), Dublin, Ireland

Team members from TII shared the story of constructing a 
modern new roadway network in Ireland. They described the 
previous situation, the achievements that have been brought about, 
how these achievements were realized and lessons learned. 

As of 1994, Ireland’s infrastructure was hurting the country.
Prior to the creation of Transport Infrastructure Ireland (TII) 
in 1994, road construction in Ireland was typically done at a 
local or regional level, with little national focus or oversight. 
This lack of national focus on roads and infrastructure 
resulted in a poor infrastructure and significant traffic 
congestion. Ireland’s infrastructure was not up to world 
standards. It was rated as the worst in the EU and the 
World Economic Forum wrote, “There is a real threat to 
Ireland’s economic success if infrastructure deficits are not 
addressed.” In a survey of 59 countries, Ireland’s economic 
competitiveness was rated as 5th best, but the infrastructure 
was ranked 37th. The state of the country’s infrastructure was 
a deterrent to attracting investment.

Since creating the TII and making infrastructure a 
priority, Ireland has made considerable progress. 
TII was formed in 1994 to serve as the country’s central road 
agency. TII has a staff of about 250, but works with and manages 
a large network of contractors, suppliers, consultancies and 
service partners. TII is charged with managing the national road 
network, of about 6,000 km of roads, implementing projects 
(including public-private partnership (PPP) projects) and 
managing commercial operations, including tolling.

In 2000, Ireland built a new national road network extending 
outside of Dublin, connecting all major urban centers. About 
1,600 km of roads were constructed, connecting all of Ireland 
and transforming travel patterns. The roadways are now of 
excellent quality and many drive times have been halved. The 
map shows new roads that have been built; the red dots are new 
toll plazas. This new roadway system has impacted everyone 
who lives in Ireland and has delivered significant economic 
benefits for the country.

Ireland’s achievements are attributable to five key steps. 
1. Doing homework. Before undertaking any construction, TII 

had to do a great deal of planning. This included a strategic 
study to assess need and creation of a vision. TII had to 
develop its own organizational capabilities and resources, 
including capabilities in evaluating projects and negotiating 
contracts. It also had to address the role of the private sector 
and the role of tolling.

2. Figuring out funding. TII first estimated the total costs at 
€16 billion and then determined the sources of funding as 
follows: 
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• The government: 
€12.6 billion. TII 
worked with the 
government to 
move away from 
annual budgets 
to five-year plans 
for infrastructure 
spending. 

• EU grants: €1 billion. 

• Public-Private 
Partnership 
financing: €2.1 
billion. Between 
2000 and 2010, 
10 new PPP roads were built, nine of which were 
tolled. These roads represent about 15 percent of the 
current road network. These PPP roads were given a 
long concession period (30-35 years) and were allowed 
to charge tolls as a vital source of financing, with 
the road agency setting the amount of the toll. Some 
PPP contracts also include concepts such as a traffic 
guarantee to cap the risk of the funders and a revenue 
share if traffic grows beyond a certain level.

3. Safeguarding heritage and de-risking building. Ireland 
has been continuously inhabited for about 10,000 years. 
Archaeologist Mary Deevy said, “it’s practically impossible 
to put a spade in the ground without uncovering the ancient 
remains of those inhabitants.” In 2000, a Code of Practice 
was put in place to ensure that road developers honored 
their archeological responsibilities, while also requiring 
the government to streamline legal processes, providing 
predictability for investors. A result of this code was the 
embedding of archeologists into road design teams. These 
archeologists follow best practices and use cutting-edge 
technologies in proactively seeking out undiscovered sites 
and doing targeted test excavations. 

“During the planning phase, our job is to protect the 
archeology from the road project. But once the road 
scheme has planning approval, our job is to protect the 
road scheme from the archeology…By safeguarding our 
heritage, we safeguard our road projects.” – Mary Deevy

4. Tackling operations and interoperability. In managing 
tolling, TII faced many challenges including sector 
immaturity, with significantly different contracting 
requirements and operational philosophies, lack of 
interoperability and lack of standardization of charging 
schemes. TII focused on interoperability and created an 
information exchange hub between multiple agencies, 

where various players “plug in.” The components of 
interoperability include the business model, the technical 
model and the legal and commercial framework.

 Interoperability has helped drive tremendous growth in 
tag penetration, which has more than doubled in the past 
decade, and in collections. Using tags as a way to collect 
revenue is highly efficient. Lessons from focusing on 
interoperability include the importance of planning ahead 
and collaborating to prevent “independent tolling republics” 
and the importance of having an overall governing body.

5. Minding the money. With a “free flow revolution” taking 
place, it is essential to mind the money. TII’s head of 
financial management, Rachel Cahill, stressed that minding 
the money is really about paying attention to customers. 
Cahill said, “mind the customers and the pounds will mind 
themselves.” She also described the three key financial and 
accounting challenges associated with open road tolling:

• Revenue recognition. With open road tolling, revenue 
is recognized on the day of the transaction, which 
makes collection a key issue.

• Revenue collection. Through the EFLOW technology 
used in Ireland, €150 million is collected each year and 
there is 96 percent compliance. Communication with 
customers is key.

• Revenue protection. Key to protecting revenue is 
having reliable and accurate business intelligence to be 
able to differentiate between a late paying customer, a 
violator and a hardcore repeat offender. 

Examples of some of the artifacts that have been found preparing for or during road 
construction.
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ECONOMIC POLICY & 
TECHNOLOGY ISSUES AFFECTING 
MOBILITY IN THE FUTURE
MODERATOR: Hal Worrall, Ph.D., P.E., President, Transportation 
Innovations, Orlando, Florida

Tolling New Capacity – An Important Policy Direction for Florida 
DOT Interoperability
Ed Regan, Senior Vice President, CDM Smith, Columbia, South Carolina

Autonomous Driving – A Vision Becomes a Reality – The Impact on 
Road Operations
Klaus Schierhackl, Executive Director, ASFINAG, Vienna, Austria

Exogenous Factors Impacting the Success of ORT/AET Toll  
Roads Projects
Salahdin Yacoubi, Ph.D., CEO and Head of Tolling, Yacoubi Consulting 
Associates Limited, Cape Town, South Africa

Using Tolling to Improve Mobility in Large Urban Areas
André Broto, Director of Foresight and Strategy, Vinci Autoroutes, Rueil 
Malmaison, France

Mobility Depends on Network Integration – The Initiative of 
Integrating Greek Tollways
Bill Halkias, P.E., President, HELLASTRON (Hellenic Association of Toll 
Road Network), Athens, Greece

Construction, Development & Operation Planning of China’s ETC 
Network
Li Jian, Deputy Director, Account Settlement Management Center of Toll 
Roads Network, Highway Monitoring & Response Center, Ministry of 
Transport of the People’s Republic of China, Beijing, China

Multiple factors affect the success of ORT/AET toll road 
projects.
Salahdin Yacoubi has seen a transformation as countries 
have evolved from congested toll plazas to free-flowing roads 
enabled by ORT and AET. He described enabling factors, 
supporting or hostile factors and enhancing factors that 
make this transformation possible. The key enabling factor is 
traveler compliance. Compliance relies on a deterrent effect, 
which requires a legal framework with timely and effective 
enforcement. And, there must be unwavering stakeholder and 
political support. Whether there is support or hostility for a 
project is shaped in large part by the media, which necessitates 
early and continuous media engagement. And, technology is 
the key factor that can enhance ORT/AET projects, as it can 
produce even greater operational effectiveness.

U.S. policy is changing, illustrated by policies taking shape  
in Florida.
Previously, U.S. policy was that states could not enact tolls on 
Interstate highways. However, federal policy has changed and 
states are no longer so restricted. In several areas of Florida 
(as well as other projects across the U.S.), express toll lanes are 
being considered and built. The stated policy in Florida is, “In 
an effort to better manage congestion and provide choices to 
drivers, express lanes must be considered for additional capacity 
on limited access facilities on the state highway system.” Express 
Lanes are solutions that assist with long-term mobility needs 
by providing travel options for drivers, travel time reliability, 
balanced transit operations and dynamic congestion pricing. 
In these lanes, which typically represent only a portion of a 
highway’s capacity, variable tolls can be assessed based on 
demand. This generates revenue and helps balance demand. 

An experiment on I-95 in Miami-Dade County proved 
tremendously successful. Average speeds for the two Express 
Lanes improved from 21 to 55+ mph while average speeds for 
the four general purpose lanes (with no toll), improved from 19 
to 41 mph. Per Ed Regan, “everyone benefits, including those 
who don’t choose the express lane.” Currently 36 Express Lane 
projects are now in planning or under construction in the state, 
representing about 400 miles of new highway construction, with 
a total investment of about $8 billion.

Different perspectives and approaches are needed to solve 
the mobility problems that are faced. 
André Broto asserted that the major mobility problems in 
France (and elsewhere) are largely problems associated with 
long, daily, compulsory trips. He suggested focusing on a people 
perspective, not a vehicle perspective, and also recommended 
shifting attention from building new infrastructure to 
improving the use of existing infrastructure. Opportunities for 
improvement of existing infrastructure include greater use of 
buses, HOV/HOT (where needed), intermodal exchanges and 
mass rapid transit. He sees multiple ways to fund these mobility 
needs in Peri-urban areas, including public funding, tolling and 
by investment from concessions.
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China is working to create interoperability for its massive 
highway system. 
China has a massive roadway system, with over 100,000 km 
of roadways. Work is underway in China to create a more 
integrated, interoperable system, including integration of tolling 
and parking. While this endeavor is extremely complicated, Li 
Jian explained that the political environment in China makes it 
easier than elsewhere to drive sweeping changes. 

Greece is making progress in creating an integrated 
national network. 
Greece has taken several steps to create a more integrated toll road 
network, grounded in the 2011 EU white paper advocating a more 
competitive and resource-efficient transport system. Bill Hakias 
explained that Greece created the Hellenic Association of Toll Road 
Networks (HELLASTRON), which among other things promotes 
interoperability of electronic toll collection (ETC) systems and 
supports the establishment of common technical specifications 
and similar operational procedures. Examples of more consistent 
practices include creation of one national emergency phone 
number for the entire country (1077), adoption of uniform 
highway signage around tunnels and ETC interoperability. 

Autonomous driving is advancing extremely quickly. 
Some user requirements for mobility haven’t changed much 
over the decades, including demand for safe and readily 
available highways. However, in just the last few years, life on 
highways has become much more complex, with a dizzying 
array of technology. For road operators, customer expectations 
are fairly basic including user-friendly tolling systems and 
user-oriented traffic information. The basic expectations are 
likely to remain, even as the experience of mobility is primed 
to change dramatically in the next few years as autonomous 
driving becomes a reality. Klaus Schierhackl expects 
autonomous driving to advance rapidly within five years. 
This will be a key trend of the future, which is certain to have 
significant policy implications.

A TRIP INTO THE FUTURE OF 
THE INDUSTRY
MODERATOR: John Davis, Associate Director, Arup, Dublin, Ireland

Darrell Johnson, Chief Executive Officer, Orange County Transportation 
Authority, Orange, California

Eugene OBrien, Ph.D., School of Civil Engineering, University College 
Dublin, Dublin, Ireland

Steven Preece, Managing Director, Egis Projects, Ireland, Dublin, Ireland 

Brian Quinn, Head of Innovation Lab & Ecosystem, Intel Labs Europe, Intel 
Ireland Ltd., Leixlip, Ireland 

Jan Willem Tierolf, Chairman, The Stockholm Group, Rijswijk, The Netherlands 

Larry Yermack, Strategic Advisor, Cubic Transportation Systems, Inc., San 
Rafael, California 

Rapid technology advances, international harmonization of 
technology standards and more efficient commercialization 
of research and development initiatives are driving the need 
for increased dynamism and agility in business decision 
making processes. 
Transport solutions should be policy led as opposed to being 
technology driven. However, policy/decision makers continuously 
struggle to keep pace with rapid technology advances and 
this situation becomes more challenging as we move into the 
cooperative age. 

The convergence of ITS and Tolling has been an ongoing trend 
for the past few years while “shovel ready, software ready” is 
the current watchword for infrastructure projects. All current 
technology trends are now converging into overarching 
cooperation trends that are here and in use.

• Cooperative ITS (or C-ITS): refers to the harmonization 
of standards and cooperation between transport systems 
and applications.
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• Cooperative Mobility: refers to the implementation of ‘vehicle-
to-vehicle’ and ‘vehicle-to-infrastructure’ communication 
protocols and the plethora of resultant applications.

One obvious missing piece in the “cooperation” equation is the 
need to strike the right balance between public, private and 
academic sector needs. Different sectors have different priorities; 
e.g. the private sector prioritizes economic benefits while the 
public sector places more focus on socio-economic benefits. 
A further factor is the cooperation of the user who often has 
a different definition of socio-economic benefits (i.e. ‘private’ 
versus ‘external’ socio-economic benefits).

The challenge for the tolling industry lies in adopting 
cooperation across the wider mobility ecosystem.

The diversity of this panel is reflective of the diversity of the 
mobility ecosystem. The panelists were drawn from across 
the public, private and academic sectors (collectively and 
individually spanning all three) so were well placed to provide a 
rounded insight into what is around the corner that will impact 
policy and business decisions.

The panelists each shared their perspectives on key trends 
affecting the industry. Highlights include:

• A real trend in computing is the ability of computer devices 
with very low power to communicate with each other across 
wide areas at very high data rates. (Brian Quinn, Intel)

• Starting in 2020, every new car in America will be 
equipped with a built-in 5.9 GHz On Board Unit (OBU). 
This technology will be deployed with or without the toll 
industry. But, the industry can benefit by engaging in a 
conversation about what it means for us, and determining 
how to take advantage of this technology as an opportunity 
to advance the industry. (Larry Yermack, Cubic)

• The amount of freight is growing rapidly, raising questions 
of what to do. Answers include more or bigger trucks, more 
roads or trains, growing local, or thinking outside the box. 
This could affect the business model for tolling by charging 
based on the number of axles, based on weight or other 
factors. (Eugene OBrien, University College, Dublin)

• Egis is involved in various tolling and related services, 
several of which involve technology in various ways. One 
project is Easytrip Services in Ireland where the company 
specializes in marketing electronic toll collection tags 
(185,000 have been issued to date), management of ETC 
accounts in the Irish market and value-added services 
such as parking services for tag customers, with equipment 
installed in 17 car parks. (Steve Preece, Egis)

• The Stockholm Group is an informal platform of National 
Transportation Authorities/Ministries with 17 member 
countries. This organization exchanges information on 
national tolling and European Electronic Toll Service 
(EETS). Key trends being seen include the emergence of 
new infrastructure, including big data, to connect citizens; 
new types of businesses entering the mobility game (like 

Apple and Google) with new types of services; and new 
types and models of vehicles, including connected vehicles 
and a trend from car ownership to car use. (Jan Willem 
Tierolf, The Stockholm Group)

• In California, from 1970 to 2020, the population 
will essentially double from 20 to 40 million with no 
added highway capacity. Express Lanes represent an 
important trend in managing demand and capacity and 
generating revenue. (Darrell Johnson, Orange County 
Transportation Authority)

Future success will require greater cooperation, leveraging 
new technologies and business model innovation.
The panelists responded to several questions regarding major 
topics that will shape the future of the industry.

Cooperation. There was agreement that greater cooperation 
is required among public authorities, the private sector and 
academia. But the more stakeholders involved the more difficult 
it is to cooperate. Each entity has different objectives, priorities 
and time horizons. The public sector is sensitive to political 
pressures and budget allocations, while the private sector has 
short-term financial pressures. Each party needs to better 
understand the other parties’ pressures and risks.

Technology. A general view is that new technologies are likely to 
disrupt the industry, and disruption often occurs more rapidly 
than is anticipated. Unless the current players are proactive and 
leverage technology to disrupt themselves, they are at risk for 
being disrupted by outsiders.

A technology-related trend garnering attention is not just 
technology itself, but how users relate to technology. In the 
future, people will interact with technology by wearing it, as 
wearables become pervasive, as well as through more advanced 
voice and gesture recognition.

As technology advances so rapidly, it will be important for 
governments to rethink how they purchase technology. The 
current process of specifying requirements, going through a 
procurement process, testing and then installing takes time 
—and by the time technology is put into use, it is outdated. 
Governments need to change their thinking and processes. 

Harmonization. One participant implied that vehicles slated 
to have 5.9 GHz OBUs as standard technology represents a 
“new beginning” and what is needed to take advantage of this 
technology is a funding source and a business model for vehicle-
to-infrastructure. As payment systems experts, the tolling 
industry could play a key role in leveraging this technology to 
derive an effective business model.

In discussing harmonization of standards, an important area 
of consideration is not just vehicle-to-vehicle and vehicle-to-
infrastructure, but to be part of the Internet of Things (IoT). 
Many bodies are already working on standards as part of the IoT, 
which involve connectivity and security. It is important for the 
tolling industry to work to align with those standards as opposed 
to creating a unique set of standards for transport.
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An additional challenge with new generations of technology 
is working with and harmonizing them with existing legacy 
systems and business rules.

R&D. The question was asked whether R&D that focuses on 
commercialization runs the risk of missing out on wider R&D 
benefits, because a focus on commercialization may tend to 
emphasize current market needs as opposed to potential game 
changers. Participants see the value in broad, general R&D 
activities, but argued that government-funded R&D may be 
too disconnected from commercialization. There is value in 
connecting R&D activities with business to encourage R&D that 
is eventually able to be commercialized.

PECHA KUCHA
The Leadership Academy Introduces Pecha Kucha
This year, members of the Leadership Academy alumni presented future topics 
using a presentation method called Pecha Kucha. Pecha Kucha was developed 
in Japan in 2003 and loosely translates to “chit chat.” Presenters narrate a story 
using only imagery for 20 slides, each of which automatically advances every 
20 seconds. Three teams paralleled the three tracks and presented the following 
futuristic ideas. Business Track: Choose the Toll Road. Mobility Track: What if 
Nobody Owned a Car? Technology Track: Autonomous Vehicles: A Revolution, 
Not an Evolution for the Tolling Industry.

People. The key question is how to encourage the best and 
brightest to enter and stay in the industry. One participant 
suggested changing the thinking about innovation from 
having to attract people into the industry to a model of 
innovating through partnerships and networks. Another 
participant urged thinking more broadly about the very 
definition of the industry, shifting from “tolling” to “mobility.”

Eugene OBrien, of University College Dublin suggested 
encouraging the private sector to develop an interest among 
students in the transportation industry at a young age by 
providing internships. Also, companies should actively develop 
reputations as “cool places to work.”
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BUSINESS TRACK 
OVERVIEW
The Business Track sessions described this as an exciting time for the toll road industry around the world, as innovation is reshaping the business 

structures, partnerships and services that underpin how the industry operates. Toll operators are investing heavily in new technology to create 

cost efficiencies and bring in new sources of revenue to help their bottom lines. Innovative ways of structuring public-private partnerships to 

attract investors are also a priority. There is continued industry focus on enhancing the driver experience as well. The trends toward electronic toll 

collection (ETC) and interoperability among toll road systems provide technological platforms on which to build value-added, customer-focused 

services. Toll operators, ETC tag operators and governments are well positioned to capitalize on these new business opportunities, assuming that 

they recognize the potential and act before new market entrants do. How successfully the tolling industry creates new value-added services may 

be tied to how successfully it can broaden its mission from fee collection to providing mobility services.

THE ECONOMICS OF THE 
WORLD’S TRANSPORTATION 
SYSTEM – FUEL FOR THOUGHT
MODERATOR: Susan Buse, President, SBuse Consulting, Dallas, Texas

Analysis of Traffic Forecast Accuracy Over Time 
Saavan Gatfield, Senior Director, Global Infrastructure & Project 
Finance Group, Fitch Ratings, New York, New York

Toll Road Sector Financing Alternatives – More Than One Way 
to Get from A to B 
Andrew Blease, Associate Managing Director, Infrastructure Finance 
Group, Moody’s Investors Service, London, United Kingdom

Benchmarking Study of the Tolling Industry 
Michele Connolly, Partner, KPMG Corporate Finance, Dublin, Ireland

Laguna Lakeshore Expressway: Innovations to Finance the 
Philippines Biggest Toll Road 
Maria Catalina Cabral, Undersecretary for Planning and Public-
Private Partnership (PPP), Department of Public Works and Highways, 
Manila, Philippines

Toll operators are seeking new cost efficiencies in 
technology, and finding them.
Michele Connolly summarized findings from KPMG’s 2015 
Benchmarking Study of global tolling operators’ business 
issues. Prominent among the findings was the amount of 
technological investment taking place to drive cost efficiencies 
and improve bottom lines.

Although reported costs to collect vary in methodology and 
amount, toll operators are seeking to minimize calls to adjust 
toll rates by using technology to improve net revenue.
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There seems to be room for improvement in the area of 
enforcement, however, particularly when dealing with out 
of state or country vehicles and rental cars; only 26 percent 
of respondents replied that their agencies were “effective” or 
“very effective” in identifying owners of foreign cars in the 
case of violations.

Economic and traffic projections are important inputs in 
the financial analysis of toll roadway projects. 
Andrew Blease and Saavan Gatfield provided insights derived 
from their work analyzing the financial soundness of toll 
roadway funding deals. Some of their takeaways:

• Economic forecasts provide a starting point when 
analyzing toll road projects. Economic forecasts then feed 
into traffic forecasts.

• There are three financing models for toll road 
infrastructure: 1) full traffic risk toll road model; 2) 
regulated utility model; and 3) private finance initiative 
(PFI) or public-private partnership (PPP) with 
government payment mechanism.

• Each model carries pros and cons. Any could earn an 
investment-grade credit rating depending on specifics 
of the project and the finance plan. Funding procurers 
need to assess which structure offers the best value for the 
money in their particular circumstances.

• Based on a study still under way, Fitch research shows 
that over the last ten years toll road traffic forecasts tend 
to have a slightly optimistic bias. Predictably, the accuracy 
of forecasts made at a project’s outset deteriorates five 
to ten years out, and forecasts for mature facilities with 
traffic history are more accurate than those for greenfield 
projects. There is evidence however of more recent 
improvement in forecasting accuracy.

The Philippines provides an example of innovation in both 
project and partnership deal structure. 
Maria Cabral described the Philippines’ traffic and natural 
disaster challenges and the innovative PPP project that will 
provide solutions to both: construction of a combination 
expressway/dike. With eight interchanges and 16 bridges, the 
elevated highway 500 meters off the coast in Laguna de Bay is 
expected to alleviate the Manila area’s traffic congestion. With 
16 pumping stations and a height of 15.2 meters, the structure 
will also provide flood protection.

To sweeten the deal for private-sector investors given the 
project’s high degree of flood-related risk, the government is 
offering coastal real estate, to be reclaimed at a cost of $1.4 
billion to the government. Transferring ownership of these 
700 hectares to the winning consortium of private-sector 
partners for commercial development will augment their 
expected revenues and improve their financing prospects. The 
government is in discussions with interested bidders now, with 
bids due in November 2015.

PROCUREMENT, CONTRACTING 
& CREATIVE COMPETITION 
MODERATOR: Luz Weinberg, Board Member, Miami-Dade Expressway 
Authority, Miami, Florida 

Directive on Setting EU Procurement Regulations 
Bruno de la Fuente, Executive Director, SEOPAN, Madrid, Spain 

Combined System & Operations Procurements – “The Myth of One 
Throat to Choke” 
Scott Sorensen, Vice President, Electronic Toll Operations, Faneuil, Inc., 
Hampton, Virginia

Transforming the Traditional Tolling Model to Unlock Business 
Value
Willy Dommen, Senior Manager, Accenture, San Francisco, California

Public-Private Partnerships in Tajikistan – an Economic Imperative
Hal Worrall, Ph.D., P.E., President, Transportation Innovations, Orlando, 
Florida

ASECAP, concerned for European toll operators’ interests, has 
recommendations and warnings. 
Bruno de la Fuente shared recommendations emerging from a 
study by the European Association of of Toll Road Operators 
(ASECAP). ASECAP urges continued investment in European 
mobility and alternative funding solutions that optimize the 
concession model to attract private-sector investors.
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ASECAP also is concerned for the interests of European toll 
operators if EU member states interpret new EU directives 
concerning toll road concession contracts in certain ways. These 
issues involve risk allocation and contract rebalancing, contract 
duration, subcontracting and contract modification.

Bundling all aspects of toll roadway operation with a single 
contractor may not serve governments optimally.
Typically, government agencies prefer to work with just one 
contractor for all aspects of toll road system construction and 
operation because having a single point of contact is easier, says 
Scott Sorensen, as “there’s one throat to choke.” However, he 
believes that greater business advantages accrue when the work is 
spread among multiple providers (“debundling”) as different skill 
sets are required for the different types of work involved.

Debundling means more time and money spent by the agency, 
but the rewards of improved vendor accountability and 
performance outweigh the costs. Contracts for specific work 
can be more narrow and detailed, including more performance 
metrics and greater auditability. As a result, debundling 
minimizes the chance of project failure. Two Virginia toll road 
projects attest to that: the bundled one failed, and the debundled 
one was successful.

“Why would an agency want to be its own general contractor?” 
asked moderator Luz Weinberg. “The short answer,” replied 
Sorensen, “is that nobody protects your interests like you do.”

Willy Dommen applied an analytical methodology to the 
question of whether debundling toll road service and operations 
contracts makes business sense for government. Accenture has 
a decision matrix (applicable to any industry) and associated 
tool for assessing whether business value might be created 
by bundling or debundling. Plugging in the tolling industry’s 
relevant factors produces a score of 43, suggesting that 
debundling is indeed worth considering (under 50 implies value 
creation potential from debundling; above 50 for bundling).

CASE STUDY:  
TAJIKISTAN’S DUSHANBE-CHANAK ROADWAY

As Hal Worrall reported, keeping Tajikistan’s Dushanbe-Chanak 
roadway passable throughout the year despite rock-fall and 
snowfall challenges is critical to the government’s three-pronged 
policy agenda focused on energy, education and transportation. 
Notably, this road is the “lifeline” to oilfields north and west of 
the country and provides access to capital city Dushanbe’s eight 
universities. 

Before concessionaire Innovative Road Solutions (IRS) assumed 
operation in January 2009, the road was closed four or five 
months of the year. Since then, it hasn’t shut down once thanks 
to measures including the construction of galleries to prevent 
snow- and rock-fall from impeding the flow of traffic.

VALUE-ADDED SERVICES –  
WIN, WIN, WIN SCENARIOS 
MODERATOR: Steve Morello, Senior Partner, D’Artagnan Consulting, 
Seattle, Washington

Exploring the Opportunities and Business Models for Value-Added 
Services in the Future Mobility Pricing Market
Frederic Bruneteau, Managing Director, PTOLEMUS Consulting Group, 
Brussels, Belgium

Interoperability & the Role of an Independent Tag Provider in Ireland 
Colin Delaney, General Manager, Easytrip, Dublin, Ireland

Servicing the Whole Customer – Integrating Violations & Account 
Management
Kathryn Coleman, ETC Manager, Rhode Island Turnpike and Bridge 
Authority, Newport, Rhode Island

National & Cross-Border Tolling Interoperability – France/Spain 
Case Study
Arnaud Carchon, General Manager, Cofiroute UK, Vinci Concessions, Rueil 
Malmaison, France

Electronic toll collection and interoperability pave the way 
for transformative tolling industry innovation. 
Frederic Bruneteau discussed takeaways from his firm’s extensive 
research study, (Electronic Toll Collection: Transforming Road 
Charging into a Connected Vehicle Service). Key points include:

• A secure electronic road charging system opens up new 
innovation possibilities since it provides a technological 
platform on which other value-added transformation 
services can be built.

• If incumbents fail to see the business potential, such 
opportunities enabled by today’s technologies are bound 
to be seized by new market entrants. Either way, the toll 
road industry is headed for transformation that expands its 
mission from fee collection to a broader, more customer-
focused purpose—enabling mobility.

• Smart phones offer a viable solution to the industry’s 
need for a low-cost road charging solution that supports 
the addition of value-added services. But interoperability 
among toll road systems and integration with other services 
is a prerequisite.

• PTOLEMUS advises industry players to drive 
interoperability and systems integration; partner with 
businesses outside of the tolling industry (e.g., insurance 
companies, car-sharing providers, vehicle OEMs) to add 
a wide range of mobility-related services and develop 
B2C and B2B capabilities in addition to their current 
B2G activities.

An interoperable toll road system, well-constructed and 
run, benefits all stakeholders: toll operators, tag providers, 
government and drivers, says Colin Delaney. The benefits 
include: 1) the money-saving and money-making capabilities 
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CASE STUDY: 
NATIONAL & CROSS-BORDER  
INTEROPERABILITY – FRANCE/SPAIN

The Basque region is like a country in and of itself. Cultural 
homogeneity improved the willingness and ease with which 
France’s Vinci Concessions and Spain’s BIDEGI toll road 
operators collaborate on running their interoperable highway 
systems. No fees are exchanged between the two operators, 
yet each services and bills the other’s customers. They reconcile 
financially at month’s end, as well as share driver black lists. 
French and Spanish drivers enjoy a seamless experience 
whichever side of the border they’re traveling on.

Arnaud Carchon attributes the partnership’s success to four 
factors: 1) customer need; 2) a large customer base; 3) the 
willingness of both countries, including local political support; 
and 4) a strong cultural fit on both sides of the border and in 
both organizations.

enabled by ETC; 2) systems compatibility; 3) increased market 
and consumer confidence, and 4) less environmental impact.

The technology to achieve smooth-functioning interoperability 
is not hard to come by, Delaney points out; the banking 
industry’s ATM and credit card networks provide a model. 
Trickier is to enable the necessary communication among 
stakeholders, which is critical for success. A framework 
designed to facilitate communication is advised.

CASE STUDY:  
HOW RITBA CUT COSTS, GAINED EFFICIENCIES 
THOUGH BACK-OFFICE INTEGRATION

Kathryn Coleman of the Rhode Island Turnpike and Bridge 
Authority (RITBA) described RITBA as a small, quasi-public 
agency that was tasked with lowering operating costs. 
Integrating two back-office functions—customer account 
management and violations—provided the way.

The resultant efficiencies increased collections revenue and 
improved customer service. A public outreach initiative to 
educate the public about the ETC system, E-ZPass, helped curb 
violations dramatically. 

Total violations at the Newport/Pell Bridge were reduced by  
50 percent. Total Rhode Island E-ZPass customers’ violations 
were reduced by 64 percent. Collectively, the measures 
allowed the agency to meet its fiscal objectives.

Delaney views interoperability as opening the door to exciting 
new business opportunities for independent tag operators 
such as Easytrip. Given Easytrip’s broad mission of making 
customers’ trips easier, a wide range of new mobility services 
would fit (for example, ventures into food or parking), 
leveraging the existing technology platform. Tags may be 
replaced someday by a newer technology, but Delaney says that 
doesn’t matter; as an independent mobility services provider, 
Easytrip’s future business potential is vast.
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MOBILITY TRACK 
OVERVIEW
Facilitating the movement of people and cargo more quickly, more safely and more reliably than ever before—over roadways paid for by users 

versus taxpayers—is what the tolling industry’s mission is all about. The Mobility Track reflected on the ever-rising bar as toll roadway operators 

continually find more ways to improve their service to travelers and meet the requirements of government stakeholders. This track provided 

perspectives on ways toll road operators around the world are improving mobility. Discussed were initiatives to relieve congestion, prevent 

accidents, speed incident response times and integrate roadway systems via service-enhancing technology, linking vehicles to infrastructure and 

other vehicles. Electronic toll collection systems and smartphone apps are among the enabling technology platforms that introduce a world of 

possibilities when it comes to mobility service enhancements. Public outreach campaigns were discussed and are critical to combat driver “toll 

fatigue” (causing the circumventing of toll roads) and “toll plaza sticker shock.” Brand messaging and social media marketing can help drivers 

recognize the benefits they receive, including time savings, trip time predictability and fuel cost savings from reliably free-flowing traffic.

SERVICE LEVEL IMPROVEMENTS 
ON CONGESTED TOLL FACILITIES 
MODERATOR: Dan Toohey, Vice President, Sales, Kapsch TrafficCom North 
America, Wilmington, Delaware 

Dealing with the Challenges of an Open Road Tolling 
Conversion in an Urban Environment
Juan Toledo, P.E., Deputy Executive Director/Director of Engineering, 
Miami-Dade Expressway Authority, Miami, Florida

Expedited Mobility Improvements
Tim Stewart, Executive Director, Oklahoma Turnpike Authority, 
Oklahoma City, Oklahoma

N3 Toll Concession (RF) Proprietary Limited Providing: Safety. 
Convenience. Mobility
Neil Tolmie, CEO, N3 Toll Concession, Johannesburg, South Africa 

Open road tolling and road widening are two ways to 
combat congestion.
Traffic congestion takes a heavy toll on American commuters. 
The average American spends 42 hours in traffic every year; in 
metropolitan areas it can be over 80 hours a year. Collectively, 
congestion costs America $7 billion per year; individually, it 
costs Americans $713 each, more than a week’s average wage. 
“Congestion is one of the top issues facing the tolling industry,” 
said Dan Toohey.

Two road systems—one in Florida, another in Oklahoma—
tackled congestion problems using different tactics.

Open road tolling. The Miami-Dade Expressway Authority 
(MDX) system of five expressways in South Florida and a major 
tributary to airports and seaports, operates in a dense urban 
environment expected to experience heavy population growth 
over the next 20 years. If no action were taken, research showed, 
the system would face a major congestion problem. 

When the MDX took over operation from the State of Florida, 
there were four toll collection locations and only 26 percent 
of roadway users paid the tolls. The conversion to open road 
tolling established toll equity and dramatically increased toll 
revenues and fees. Success factors included a gradual phase-
in (10-plus years) and a public education campaign launched 
concurrently with the introduction of optional cashless lanes; an 
initially antagonistic public is now on board. 

“A safe, reasonable, rational strategy equals improved 
urban mobility.” – Juan Toledo

Turnpike widening. In 2010, the user-funded Oklahoma 
Turnpike Authority realized it had a congestion problem. The 
average annual daily traffic on the busiest sections of the state’s 
highways was 55,000-75,000 vehicles per day; peak volumes 
with any disruption caused delays. Plus, traffic growth was 
averaging 3-5 percent annually. The solution decided upon in 
2011: turnpike widening, funded by bond issuance. 

Construction of two widening projects came in ahead of 
schedule and $40 million under budget thanks to a unique 
incentive plan that motivated the contractor to overcome 
problems that impeded progress. If the project was completed 
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ahead of schedule, the contractor earned a bonus of $20,000 
per day; but if lanes were closed approaching a popular 
shopping mall, the penalty was $75,000 per lane per hour. 

The strategy was so successful that the Oklahoma Turnpike 
Authority now builds strong incentives into all its contracts. 
For example, contractors are incentivized to work at night via 
a “daytime site rental fee”—$10,000 per lane per hour if their 
work closes the mainline lane during the day.

“We learned to build the incentives/disincentives into 
other contracts.” – Tim Stewart

CASE STUDY:  
PROMOTING SAFETY, CONVENIENCE AND 
MOBILITY IN SOUTH AFRICA

While there is little congestion on the rural network of toll 
roadways traversing South Africa, Neil Tolmie described the 
network as a model for service enhancements. With a brand 
promise of “safety, convenience and mobility,” system operator 
N3 Toll Concession takes great measures to improve roadway 
safety, promote customer satisfaction and engage customers. 
For instance:

• Driver wellness program. Clinics offer truck drivers 
free health examinations complete with blood tests  
(HIV, sugar levels, etc.), minimizing health-related crashes 
and boosting drivers’ morale. The program also provides 
data that helps N3 understand why an unacceptable 50 
percent of the system’s accidents involve trucks, which 
account for just 30-35 percent of traffic. Notably, the 
clinics cost N3 nothing, as they are run and funded by 
partners. 

• Heavy corporate social investment (CSI). N3 was 
involved in 78 CSI projects during 2014, in the areas 
of education, tourism, environment and enterprise 
development. The activities created over 1,000 jobs and 
touched 74,000 lives.

• Robust marketing and public relations. N3 focuses 
on offering customers an attractive value proposition, 
promoting brand awareness, and maintaining a stellar 
reputation by aligning its activities with its business 
purpose and values. Marketing activities include 
campaigns in radio, print media, social media (48,000 
Twitter followers!), an online presence (website, mobile 
app) and corporate sponsorships.

• Research-informed customer service interventions. 
N3 is constantly researching customer preferences to 
inform its efforts to improve services on its roadways. 
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INTEGRATED CORRIDOR 
MANAGEMENT
MODERATOR: Mike Heiligenstein, Executive Director, Central Texas 
Regional Mobility Authority, Austin, Texas

Integrated Incident Management Using Mobility Solutions – 
Experience & Lessons Learned
Christos Koulouris, CEO, Invision Consulting SA, Athens, Greece 

Financing the Integration of System Networks
Christopher Mwalwanda, Vice President, CDM Smith, Austin, Texas

The I-4 Corridor – The Transportation Backbone of Central Florida
Diane Gutierrez-Scaccetti, Executive Director, Florida’s Turnpike Enterprise, 
Ocoee, Florida

Bay Area Incident Management
Andrew Fremier, P.E., Deputy Executive Director, Bay Area Toll Authority, 
Metropolitan Transportation Commission, Oakland, California 

Strides can be made in traffic management efficiency by 
cutting TMC agents’ red tape. 
In Greece, an initiative to improve traffic management on a 
suburban motorway was a big success, with key performance 
indicators dramatically improved—including a 23 percent 
drop in incidents/accidents and a 28 percent drop in traffic 
management control (TMC) agents’ incident management 
time. The project involved using off-the-shelf Android tablets, 
integrated software for TMC logging and reporting, and an app 
developed for TMC patrol personnel. The technology solution 
is designed to free TMC agents from administrative duties and 
enable near-instantaneous reporting of incident information to 
everyone who needs to know. 

“We believe TMC agents shouldn’t do anything but 
monitor traffic and spot incidents. The software 
installation is a big help in reducing multiple TMC 
procedures.” – Christos Koulouris

CASE STUDY:  
FLORIDA TURNPIKE’S REGIONAL APPROACH TO 
CORRIDOR MANAGEMENT

Using a combination of construction and technology solutions, 
the Florida Department of Transportation (FDOT) took a regional 
approach to integration of the state’s turnpikes. Three Regional 
Concept for Transportation Operations (RCTO) were created in 
South Florida, West Florida and Northeast Florida. Each of the 
RCTO roadways are run by a consistent set of operational rules.

In terms of tolling, the RCTO features managed lane solutions, 
limited commercial vehicle access and bus transit access. 
Expressway revenues are allocated first for maintenance and 
operation of the express lanes; secondarily they can be used for 
corridor management projects and transit-related purchases. And 
net revenues are spent in the county where they are generated.

The popular traffic app, Waze, features user-generated content 
and is an example of a vehicle-to-vehicle technological solution to 
congestion. Users (“Wazers”) share real-time traffic information, 
constantly updating the app’s data. Plans are in the works to 
leverage data-sharing among Waze, FDOT, Florida’s 511 traffic 
information line and the state’s tourism resource, SunGuide, which 
provide opportunities to improve services to the state’s travelers 
and tourists.

“The combination of Waze and 511 will be powerful 
for Florida and can feed into SunGuide services and 
traffic management control.”  
– Diane Gutierrez-Scaccetti

Innovations in tolling, transit and technology are changing the 
environments in which projects are brought together. It is very 
important to meet the demand for better and faster access for 
cars and transit services while also preserving a revenue basis 
for making the projects achievable. Keeping these multiple, 
sometimes conflicting goals is a complicated but critical 
balancing act. 

 “How you balance between taking into account 
the publics best interests while still allowing 
opportunities to gain some return is important…” 
– Christopher Mwalwanda
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CASE STUDY:  
OPTIMIZING MOBILITY IN CALIFORNIA’S BAY AREA

California’s Bay Area has seven million residents and is 
expected to reach nine million by 2040. The freeway system 
is already built to capacity with no room for expansion. The 
only way to improve mobility to accommodate population 
growth is making traffic flow more efficiently. The Metropolitan 
Transportation Commission (MTC) has a three-pronged 
strategy:

1. Optimize freeway operations with an innovative, 
technology-based approach. The four main causes of 
congestion (bottlenecks, traffic incidents, work zones 
and weather) are minimized through initiatives in six 
areas: incident management, toll bridge operations, 
active traffic management, express lanes, pricing and a 
transportation management system.

2. Build infrastructure efficiently. An example is having 
multiple lanes with different tolls for various kinds of 
vehicles.

3. Improve coordination across networks through 
integrated corridor management. This includes 
integrated management of five system components: 
arterial roads, freeways, mass transit, incidents and 
traveler information. 

“Our goal is to improve mobility as the area 
grows…We spend effort thinking about what’s 
the right way to integrate all the technology and 
information in the system.” – Andrew Fremier

TRAFFIC INCIDENTS AND 
INCIDENT RESPONSE PLANS
MODERATOR: Malika Seddi, Director of International Affairs, ASFA, Paris, 
France

Diversion Route Strategy & Coordination
Kevin O’Sullivan, Associate, Arup, Dublin, Ireland

Improving Road Safety & the Implementation of a Moveable 
Median Barrier
Eric Offenberg, P.E., Chief Engineer, Safety & Security, Rhode Island 
Turnpike and Bridge Authority, Newport, Rhode Island

Deployment of Moveable Median Barriers on the Golden Gate 
Bridge
Kary Witt, Bridge Manager, Golden Gate Bridge, Highway & 
Transportation District, San Francisco, California

Moveable median barriers can be the answer to crossover 
collisions on bridges.
Bridges pose particular traffic safety risks. The views often 
distract drivers, the lower speed limits are often ignored and 
rush-hour congestion is common. Narrow lanes and lack of 
shoulders and medians invite lane crossovers. When drivers 
cross over into oncoming traffic, the most fatal type of crash 
often results: a head-on collision. Two bridges in the U.S. 
recently eliminated the possibility of head-on collisions by 
installing moveable median barriers. 

• Rhode Island’s two-mile Newport Pell Bridge—four lanes 
spanning the Narragansett Bay—was constructed in the late 
1960s with aesthetics top of mind. After a fatal crossover 
in 2013 that generated much public discourse, the Rhode 
Island Turnpike and Bridge Authority (RITBA) launched a 
safety study in early 2014. Besides vehicle crossovers, other 
safety problems identified were speeding, vehicle queuing, 
confusing signage and frequent U-turns as drivers entered 
the bridge inadvertently. Measures taken to mitigate these 
problems include the installation of a moveable median 
barrier, which has eliminated the possibility of U-turns and 
head-on collisions from crossovers. 

• The barrier chosen after extensive analysis was the 
CRTS Moveable Barrier, to allow for easier repair and 
maintenance. When hit, the barrier absorbs the impact 
and redirects the vehicle back into traffic. The number of 
accidents has increased since installation but their severity 
has dropped. The net result is a safer bridge. Emergency 
responders have more difficulty getting to and from an 
incident due to the barrier (unable now to make U-turns), 
but RIBTA can remove the barrier when necessary.

“Everything we’ve done has led to a safer Newport Pell 
Bridge.” – Eric Offenberg



Kary Witt described how a moveable median barrier was installed 
on San Francisco’s six-lane Golden Gate Bridge in January 2015. 
That median is moved four times each weekday to facilitate rush-
hour traffic flow using zipper-like machines. Instead of the usual 
three lanes in both directions, the rush-hour configuration becomes 
two and four lanes. The bridge, one of only two into and out of San 
Francisco, accommodates 140,000 vehicles a day. Some lessons 
learned after the moveable median’s installation: 

• Having just two lanes open in one direction is less than ideal 
given the greater difficulty emergency vehicles have navigating 
two-lane traffic, so timing of the rush-hour move varies based 
on what’s happening on the bridge.

• The barrier has prevented six crossovers that might have been 
fatal collisions.

• Reflectors needed to be added to the base of the barrier to 
make it more visible at night.

• The barrier has produced a speeding problem. The 85th 
percentile speed previously was 50-51 mph (versus the 45 
mph limit); now it is 63 mph. Feeling safer, drivers go faster. 
This hasn’t caused more accidents on the bridge but has on the 
approach to the toll plaza.

• Orchestrating the emergency responses of multiple city 
departments is more complicated with the barrier in place. 
So responders now are held back until their specific services 
are needed, coordinated by the bridge’s command center via a 
common radio system.

CASE STUDY:  
DIVERSION ROUTE STRATEGY & COORDINATION  
IN IRELAND

A rapid expansion in Ireland’s motorways since 2000, from 
200 km to 1,200 km, left a gap in transportation infrastructure 
for handling traffic incidents. There were national and local 
protocols, but no regional coordination strategy that defined 
various stakeholders’ roles and responsibilities in regions 
affected by traffic diversions. 

As Kevin O’Sullivan explained, filling that gap has involved  
four phases:

1. Scoping. Current protocols, stakeholders, their roles and 
responsibilities and benchmarking data were examined 
to understand the methodologies and strategies used 
elsewhere, and which to adopt in Ireland. 

2. Pilot. A trial area was chosen (Dublin). There, protocols 
for traffic diversion were developed that would be 
transferable to other locations, and nationally scalable.

3. Expansion. Next came the national implementation, an 
audit and review.

4. System integration. An intelligent, dynamic, app-based 
system has been created for use by all stakeholders. 
Everyone with a role to play in regional traffic incident 
management can see the same information at the same 
time. Software’s algorithms calculate the optimal diversion 
route, taking into account real-time variables such as the 
wider areas affected by a particular diversion route and 
which stakeholders are affected. Roles and responsibilities 
of all affected are clear to everyone involved. 
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TECHNOLOGY TRACK 
OVERVIEW
The Technology track discussed new developments in the field and how they will play a key role in transforming the tolling industry. These 

include technologies that enable vehicle-to-vehicle connectivity along with technologies that allow the sharing and collection of massive 

amounts of data (such as video imaging), which can be used to detect, identify, classify, track and monitor vehicles. Technologies have the 

potential to improve efficiency and safety, while lowering operational costs. As technologies produce large amounts of data, security of this 

data—and of entire systems—becomes an even greater priority, as security is essential to engender trust among customers. Agencies must 

ensure physical security as well as security of infrastructure, servers, networks, applications and data. 

TECHNOLOGIES THAT WILL 
CHANGE THE BUSINESS OF 
MOBILITY IN THE FUTURE 
MODERATOR: Joe Waggoner, Executive Director/CEO, Tampa-
Hillsborough Expressway Authority, Tampa, Florida

Connected Vehicle Infrastructure Deployment Considerations & 
Benefits
Jim Barbaresso, Vice President and National ITS Practice Leader, HNTB 
Corporation, Detroit, Michigan

EasyGo®, a Means to Contribute to Implementation of EETS
Søren Rasmussen, Senior Specialist, Toll Systems, Sund & Baelt Holding 
A/S, Copenhagen, Denmark

Remote Communication with a Vehicle’s Processor Utilizing ISO 
18000-6C
Bruce Roesner, Ph.D., Founder, V Track ID, Banner Elk, North Carolina

New technologies will connect vehicles and provide immense 
amounts of valuable data.
Speakers in this session described how new technologies will 
enable gathering of comprehensive vehicle data and system 
performance data. For example: 

V Track ID. This is a technical platform for gathering vehicle, 
operator and freight data. This data includes a vehicle’s location, 
speed, weight, run time and much more. The V Track ID unit 
is connected to a vehicle’s CAN Bus—which takes advantage 
of technology already on every vehicle. This unit then 
communicates in real time to smart devices via Bluetooth and 
communicates roadside through RFID. 

The flexibility of this system allows for usage across many 
applications. Applications that can be served through this 

technology include commercial vehicle safety and security, 
compliance, and certifications; road user charging and 
electronic toll collection; connecting with the supply chain; law 
enforcement; border crossing security and access; fleet analytics; 
discrete and mobile inspection; and more. 

“The whole goal is to collect information, not to control 
the vehicle.” – Bruce Roesner

Connected vehicles. Jim Barbaresso described several “now” 
technologies including coordination through connectivity, 
(specifically intermodal coordination, integrated corridor 
management and active traffic and demand management); 
mobility applications on smartphones; parking applications; 
managed lanes and electronic tolling solutions. 

He emphasized that “next” technologies focus on the 
connected car and other connected vehicles. Connected 
vehicles are already being piloted and the major automakers 
are engaged, as evidenced by GM’s announcement that they 
would offer connected vehicles in the 2017 model year. 
Connected vehicle technology could be a game changer. 
Potential benefits include safety, efficiency and improved 
system performance. Real-time data from connected vehicles 
could be used for corridor management, traffic management 
(such as traffic signal control strategies) and weather and 
event management.

Connected vehicle technology could address more than 80 
percent of vehicular crash scenarios involving unimpaired 
drivers. However, many challenges must be overcome to 
realize the benefits of this promising technology including:

• Technical challenges. The current technology is immature 
and there are concerns about technological obsolescence 
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because of rapid technological advances. There are also 
challenges related to data security and interoperability.

• Institutional challenges. These challenges include funding 
shortfalls, lack of staff with adequate skills, lack of cost and 
benefit information to support deployment decisions and 
lack of clarity about access and ownership of data. 

• Adoption challenges. Even as the technology matures, 
it will take years for connected vehicles to become 
commonplace. Some non-connected vehicles will undergo 
retrofits, but full adoption will take decades.

TECHNOLOGY & SECURITY IN 
THE EVOLVING TOLL INDUSTRY
MODERATOR: Alain Estiot, Chief Quality Officer, Toll Collect, Berlin, Germany

Michael Bonsignore, Chief Technical Officer, Rhode Island Turnpike and 
Bridge Authority, Newport, Rhode Island

Ken Philmus, Senior Vice President, Transportation Services Group, Xerox, 
Matawan, New Jersey

Dario Thober, President, Wernher Von Braun Center for Advanced 
Research, São Paulo, Brazil 

P.J. Wilkins, Executive Director, The E-ZPass Group, Wilmington, Delaware

The future success of the toll industry requires trust. 
Toll systems that store consumer data and engage in electronic 
transactions, as well as connected vehicles that exchange 
information, all require a foundation of trust. While to date no 
toll systems have been hacked, the public is skeptical about toll 
systems having data. Trust must be built, which will take time 
and which requires a great deal of hard work.

Security is required throughout the entire system. 
Ken Philmus explained that tolling systems must be secure at 
every step of the system and overall; there can’t be any gaps. He 
said security must be comprehensive and overlapping, to protect 
clients’ data and the entire system. Philmus offered the following 
security advice:

• Start with physical security. Often physical security is 
overlooked, but organizations need to start with simple things 
like door access, collector terminals in cash lanes that require 
proximity cards, locking and monitoring lane equipment 
cabinets and having digital video and audit cameras.

• Secure the system infrastructure. Software environments 
should be separated and isolated, with multiple layers of 
security.

• Secure servers. This includes hardening operating systems, 
patching, having up-to-date antivirus software, and limiting 
and monitoring access.

• Secure apps and data. All data at rest and data in transit 
should be encrypted. Also mentioned was the idea of tags 
with advanced encryption and secret keys. This provides the 
ability to send data security through shared infrastructure.

• Enlist experts and use all tools at your disposal. It was 
advised to engage security experts and to use multiple 
tools and techniques to “protect the fortress,” including 
domain segmentation, RSA tokens, and routers and 
firewalls. Agencies need backups and disaster recovery 
plans. Also important is web filtering, change detection, 
domain permissions and conducting penetration and 
vulnerability scans.

CASE STUDY:  
EASYGO® IN EUROPE

EasyGo is the name of the service in Denmark, Norway, Sweden 
and Austria for all vehicles paying tolls by On Board Equipment 
(OBE). EasyGo is a joint venture between toll chargers that 
has been in operation for more than eight years. The service 
is available to 2.6 million OBE users. It can be used to pay for 
tolls at more than 50 locations, and can pay for ferries in five 
countries. In 2014, EasyGo handled 10 million transactions at a 
total value of €410 million. Prices vary from €1 to €200, and 
this service is available to multiple vehicle categories. Joint 
venture participants agree to common security policies, data 
interfaces, guidelines, procedures and invoicing templates. 

Søren Rasmussen explained, EasyGo is participating in the 
European Electronic Toll Service (EETS), as a member of the steering 
committee and a participant in pilots (three EasyGo partners are 
participating as toll chargers and two EasyGo service providers are 
participating in EETS as service providers). Challenges experienced 
thus far include difficulties in setting up commercial terms and lack 
of technical harmonization among toll chargers’ solutions.



Among the key benefits of a secure system are protecting driver 
and employee information, minimizing the risk of data loss 
that could lead to loss of revenue for the agency and building 
trust for the agency. 

Toll technology may be used for multiple non-toll uses. 
P.J. Wilkins explained that the efficiency of RFID toll equipment 
is leading to expanded uses. Parking (at airports and parking 
garages) and other vehicle applications are a natural extension, 
and numerous business and government applications are on the 
cusp of implementation. Examples include fast food drive thru 
(which is being tested by Wendy’s), car washes, state parks and 
access to gated communities. When equipment is required to 
provide payment, payment processing can be done: 1) at the toll 
agency back office, requiring no exchange of customer data; or 2) 
at the vendor location, requiring that data be shared between the 
vendor and customer.

The expanded use provides value to consumers, but heightens 
the security risks and puts even more importance on data 
security. Ideally, a tag on toll technology is used only as an 
identifier and toll agencies do not share customer data or provide 
access to customer account information. When not possible 
to separate tag reads from customer data, safeguards must be 
implemented to secure this data.

“It all adds up to increased use and value to people, 
making it a more attractive target than just toll 
applications.” – P. J. Wilkins

The problem is one where multiple operators (competitors) 
are using a common tag and reader infrastructure, technically 
allowing anyone to read and process transactions – how do you 
ensure that pertinent toll account information is only available 
to the specific entities that need to process the transaction? As 
Dario Thober reflected, there is an expectation that many entities 
can see the data being exchanged. Through the use of secure 
data keys (using both hardware and software identifiers) you 
can achieve the secure transactions desired, and this process is 
being used by multiple Service operators (59 Concessionaries) 
operating over 3,000 ETC lanes on 20,000 km of toll roads.

As Robert Bonsignore explained, internal data security is a 
constant focus of any toll operator. There are many levels of data 
each of which requires accessibility by both internal and external 
groups. You have to make things easy and convenient for your 
customers but also ensure that the data they entrust to you is 
held safely. The main takeaways include:

• Do you have an up-to-date and robust protection strategy?

• When was your last vulnerability scan?

• Are your main data accesses projected? And if so, how?

• And do you have secure “secret passage” for your security 
personnel?
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In the United States, it is common for all of these activities to be 
in one organization. But in Europe, there has been a separation 
where financial production and transaction production are 
placed into a separate operational back office. Some field 
agencies in the United States are taking first steps to adopt the 
European model.

Tolling agencies are adopting video technologies to 
detect, classify and monitor vehicles.
Four emerging technologies were discussed:

Kapsch TrafficCom. Kapsch’s next generation AVDC sensor 
(nVDC) is an automated video sensor that detects, tracks and 
classifies vehicles. Its main function is to find and keep track of 
vehicles in a toll zone. It has been deployed at over 30 sites in six 
countries. This technology (which has 90-foot field view) can 
determine a vehicle’s speed and direction, as well as its height, 
width and length. It can trigger cameras to take photos of 
license plates with a triggering performance of more than 99.9 
percent. It can also correlate tag reads to the vehicle.

“The availability of high-performing cameras and 
processors makes video and analytics one of the most 
promising technologies today.” – Michael Maitland

Perceptics. Perceptics line of intelligent imagers are 
sophisticated license plate readers that have been in use by U.S. 
Customs and Border protection for more that 30 years. The 
systems installed at the borders in the United States, Canada 
and Mexico are required to identify license plates from all 
three countries. The return on investment using extremely high 
accuracy systems for border installations with imaging systems, 
is measured not just in financial terms (e.g. reduced labor) but 
in finding threats and contraband, improving the safety for law 
enforcement officers and speeding legitimate trade and travel. 
This technology, though not new to the tolling industry is 
becoming increasingly vital given the trend of agencies moving 
to all-electronic tolling and interoperability.

“North America has the most complex plate graphics and 
data layout in the world, a challenge for the industry, 
and one that is being embraced by the private sector 
technology companies.” – John Dalton

Q-Free. Kym Farrell described how vehicle identification 
from an image presents operational challenges. He asserted 
that the ideal technology solution would have the following 
characteristics:

• Full automation
• Perfect accuracy
• No leakage (false rejects)
• Accept any quality image data stream
• Scale, with no negative impacts

EMERGING TECHNOLOGIES 
THAT MAKE THE BUSINESS OF 
MOBILITY MORE EFFICIENT
MODERATOR: Martin Stone, Ph.D., AICP, General Manager, Egis Projects, 
Orlando, Florida

Improving Automatic Vehicle Detection & Classification in AET
Michael Maitland, Solution Manager, ETC Lanes & MOMS, Kapsch 
TrafficCom IVHS, McLean, Virginia

Protecting the Borders – A Balance of Throughput & National 
Security
John Dalton, President and CEO, Perceptics, Farragut, Tennessee

Image-Based Vehicle Identification in AET – Creating Business 
Efficiency by Design
Kym Farrell, Technical Director, Managed Services, Q-Free ASA, 
Trondheim, Norway

Technology Refresh After a Decade of Singe-Gantry Free-Flow 
Tolling in Germany
John Yalda, Product Manager Tolling, Vitronic, Wiesbaden, Germany

Some U.S. toll agencies are rethinking their organizational 
structures.
Marty Stone described U.S. toll agencies with electronic tolling 
having five major organizational components:

1. Roadside data collection, which includes electronic and 
video data.

2. Creating a financial transaction.

3. An account management system where the transaction is 
processed and reconciled into an accounting platform.

4. Financial support services, which are either outsourced or 
externally interfaced.

5. Customer service operations that must be able to access 
the data.



Unfortunately, this ideal solution is not yet available. In 
the absence of ideal technology, tradeoffs are required. The 
standard tradeoff is to apply manual labor to balance business 
targets for accuracy and leakage against total cost. 

Traditional approaches of identification by image are complex 
and involve various risks. Farrell suggested “we can do better” 
by thinking in terms of a dedicated image-based vehicle 
identification and classification data processing subsystem. 
The input into this subsystem is a transaction data stream 
with images; the output is a fully identified/classified vehicle 
(LPN) or “non-identifiable.” The output is easily understood 
with a well-defined scope, and has both technical and business 
advantages. Q-Free’s perspective is that evolving toward 
a dedicated image-based vehicle identification subsystem 
approach represents a better business efficiency outcome for all 
AET stakeholders, by design. 

“The industry can realize clear business efficiency benefits 
through designs based on dedicated image-based vehicle 
identification and classification subsystems.” – Kym Farrell
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CASE STUDY:  
TECHNOLOGY REFRESH IN GERMANY

The German tolling system covers approximately 15,000 km, with 
more than 300 automatic enforcement sites, using equipment 
from Vitronic. As John Yalda reported, the Vitronic models in use 
were TollChecker 1 or 2 (TC1 or TC2). The methods for tolling 
and data exchange are:

• Automated. An onboard unit is installed on a vehicle 
which communicates and exchanges data with a GPS 
system and with the back office, which invoices toll fees 
to the user. This represents 90 percent of all payments.

• Manual. Data is manually entered using templates at 
toll stations or gas stations, where the distance and toll 
fee is calculated. This represents 10 percent of payments.

The decision was made to upgrade the equipment in use, 
which had been operational since 2005; it was designed in 
2002 with an expected operational life of 12 years. Since it 
was implemented, technology had advanced considerably. 
This older technology is being upgraded with TC4 technology, 
which is modular and portable, and can be adapted to specific 
requirements. Installation is being piloted at six sites (which 
includes new hardware, software, documentation and 
installation), with performance being evaluated on multiple 
dimensions. In initial pilots, operational costs have been 
reduced while maintaining high performance and reliability. 
Rollout of this new generation of tolling technology is beginning 
in 2015 and will be completed in 2017.
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