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Abstract

Over the past decade road pricing has moved fnendtawing board to practice in
projects large and small around the world. Butlevhiterest in and experience with electronic
roadway tolling is on the rise, political acceptang not yet widespread and standard models of
implementation and management have yet to evaheeordingly, this report examines a variety
of road pricing projects— some that were smootmglemented, and others that encountered
significant obstacles along the way. Based onetlsases and a thorough review of the literature,
we draw lessons to guide future implementationraadagement efforts. We find that the most
common barriers to successful implementation conpelitical acceptability, incomplete or
ambiguous public-private contracts, and the complerkings of highly bureaucratic
government agencies. Collectively, these caseeststhow that there is no single best
implementation and management structure; what woeks depends significantly on the
initiative’s objectives, the availability of publand private resources, and political leadership.

Keywords

road pricing, congestion pricing, electronic toldaraffic management, electronic toll
collection, dynamic congestion pricing, governmgolicy, high occupancy toll lanes, policy,
public private partnerships, toll roads, traffimgestion, management, implementation






Executive Summary

Introduction

While the preceding report in this series, Task:Mbtivations Behind Electronic Road
Tolling, considereadvhywe are seeing a marked increase in the implementaf road pricing
projects around the U.S. and around the world,rdpsrt focuses ohowroad pricing projects
have been implemented. We concluded in that eadport that the motivations behind road
pricing were correlated with the type of tollingopact, and we likewise find here that the most
effective implementation paths and managementtsire are also related to the goals of the
particular initiative. We conclude from this thhe lead agency of any electronic roadway
tolling project should carefully reflect on the ¢pand objectives of the initiative before
developing a plan for implementation.

This report draws on road pricing and organizatiggory literatures, as well as on a
number of examples of successful, and sometimesmsticcessful, implementation approaches
to road pricing projects and concludes with a sesferecommendations to help guide California
and other states through the implementation anchgement design process. This executive
summary briefly summarizes the principal finding$hos work.

Overview of Organizational Structure for Electronic Roadway Tolling Projects

Once a road pricing project reaches implementatiahplanning stages, the three major
organizational questions concern (1) who admirsstee program, (2) who manages and
operates the program, and (3) who oversees thegmod he administration of a road pricing
program includes tasks such as determining tadstassuing bills, and collecting and
distributing revenue. Management and operationamesipilities include managing the day-to-
day operations of the initiative and the implem&ataof appropriate technologies. Finally, the
overseeing organization makes many of the impogahty decisions and manages relations
between administrative and operating agenciegmsfi Generally, the oversight of the program
lies within the public sector while the managemnemd operation responsibilities often rest
within the public sector. On the other hand, thery or firm that oversees administration
tends to vary significantly from project to projed&s mentioned earlier, the optimal
organization structure depends heavily on the gmadisobjectives of the program.

Public-Private Partnerships

While public-private partnership arrangements havaany cases brought significant
benefits to road pricing projects, they can erdigihificant risks and usual present
implementation challenges as well. In most puphieate partnerships, except complete
privatization, the public sector retains some ongaversight over the projects. Thus, while the
private sector can play a significant role in tlesign, implementation, administration, and
operation of road pricing facilities, the publicsa rarely releases the entire oversight to the
private firms, and public agencies must be strectdo work effectively with the private sector.






The institutional knowledge that lies within pubdiector agencies can sometimes qualify their
employees as the experts in this area, in corttvabe employees of private sector firms who
may lack this institutional knowledge. On the othand, a great deal of technical expertise
frequently lies within private sector firms, whiotake them especially strong candidates to
develop the necessary technology for road pricnogepts. Therefore, the public sector often
proves best suited for the oversight and admirtistraesponsibilities, while the private sector is
frequently better suited for operational and manag# duties. Finally, the design of the
contracts with private sector can play a signiftaahe in determining the success or failure of a
project.

Government Owned Corporations

In order to collaborate efficiently with privaterfis, governments (especially those in the
former British Empire) often develop government-@dror state-owned corporations to oversee
large infrastructure projects, road networks, dimg projects. A government-owned
corporation is a legal entity created to perforrmaoercial or business activity on behalf of the
state and often plays a critical role as a momigparm of the government.

Case Studies
Toronto’s Highway 407: Financing and ConstructinguCapacity

The Toronto metropolitan area desperately neededgand roadway infrastructure in
the early 1990s but lacked sufficient funds to do Bue to a combination of economic stimulus
goals and a lack of public funds, Ontario officidecided to pursue a private financing strategy
to fund the project because they did not want tih fwathe traditional funding mechanisms.
However, ultimately, the overseeing ageribg Ontario Transportation Capital Corporation
(OTCC), financed the project because the governhetermined this would be a more cost-
effective approach, while the operation and develemt were contracted to private firms.
Although the project was ultimately funded diredtlyough the public, the private sector still
played a significant role in the timely construatiof the roadway. Once construction of the
Highway 407 was complete, the roadway was leasétet& TR Concession Company, a private
consortium of firms, which now administers, managesl operates the highway. Flexible
legislation and an incremental implementation appindboth proved to be critical in the
successful development of Highway 407.

German Toll Collect: Maintaining Infrastructure

While contracting with the private sector succelbgfided in the development of
Toronto’s Highway 407, the role of private firmyaived with the implementation of
Germany'’s Toll Collect provides a more cautionaigt In developing a weight-distance tolling
system for trucks using German roadways, the Gegoaarnment contracted with Toll Collect
to run the operations of the initiative. Howewduig to unclear goals at the outset of the project,
lack of communication, and a series of technicab@ms, the implementation of the Toll
Collect Project was substantially delayed. Becadisbese delays, the German government
found itself missing a significant amount of potahtevenue as well as experiencing a loss of
the faith among German people regarding the effectss of road tolling. This case highlights






the importance of establishing clear contracts ritiate firms and clear program objectives. If
the uses of revenue are unclear, the project ig ialy to encounter substantial public or
political opposition, delaying the implementatioogess.

London Congestion Charging Scheme: Managing Coiggest

In contrast to the Toronto and German cases, ikatprsector had very limited involvement
in the implementation and management of London’sgéstion Pricing Scheme. Prominent
national political figure Ken Livingstone was eledtMayor of the Greater London Council on,
among other things, a platform advocating for titeoduction of congestion charging in central
London. The Mayor acts as the key decision-mak#reoGreater London Authority (GLA),
which allowed Livingstone to move forward with lzigngestion charging agenda with minimal
political opposition. The GLA also established Trransport for London (TfL), which provided
the local authorities with direct control over tin@nsit network and, as a result, the power make
the necessary improvement needed to obtain pulghast of road pricing. Therefore, the
successful implementation of the London pricingesoh can be largely attributed to the fact that
a single agency (TfL) oversaw the project, rathanta collaboration of various agencies.

San Diego’s I-15 Express Lanes: Enhancing Regidnahsit Service

Like many other road pricing initiatives, San Diegb15 Express Lanes were originally
conceived of primarily to reduce congestion aldmglt15 corridor by converting an
underutilized HOV lane into an HOT lane and redirerthe revenue to enhance transit service
in the region. The financing and management ofttie Express lanes lay almost entirely in the
public realm. A significant portion of the implemtation funding came from the federal level,
which reflected interest among federal officialekperimenting with various road pricing
approaches to relieve congestion. While the fedgancies played a larger role in the original
inception and funding stages, as the project mosedrd implementation, the local stakeholders
took on a greater role. During implementation pss; the project management team met
monthly to oversee the progress of the projeatyatig all stakeholders to keep in constant
communication. Many of the keys to successful engntation that played a role in the London
case also apply to the San Diego case. Like Lon8an Diego benefited from the presence of a
strong political champion — Jan Goldsmith — antt@ng) community outreach campaign.
Likewise, at the organizational level, the trasgstem and the Express Lanes were managed by
the same authority, SANDAG, which facilitated thgrovements.

Common Barriers to Implementation

A significant body of literature focuses on ideyitilg barriers frequently encountered in
attempting to implement road pricing proposals, arahy of the findings from this literature
were consistent with the findings of our case gsiddiscussed above).

Technological and Practical Barriers

Frequently encountered technological challengdsidiecinteroperability issues and
reliability of technology on large-scales. Somenaaon practical barriers jurisdictions face
include the complex structure of urban road netwankd a lack of space for added capacity in
urban areas. While these technological and pedi@rriers can certainly hinder the
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implementation of road pricing projects, it is el that with currently available technologies,
these would be the sole, or even principal, reasproject failed to move forward. Even if
technological barriers prevent implementation tdrge-scale project, the proposal could always
be implemented piece-meal. On the other handirapgnding practical barriers may play a
larger role in guiding the implementation process determining the optimal structure. In the
long-run, both technological and practical impeditsecan easily be overcome.

Legal and Institutional Barriers

Legal restrictions from higher governing bodieghsas federal or state governments,
can often impede the progress of road pricing psals even if the support is present at the local
level. In addition to legislative barriers fromgheer authorities, contradictory legislation can
often hinder implementation. Past experience detnaies that securing the necessary legal
approval is easier if road pricing projects arelanpented only temporarily to address a specific
problem or if the legislation is subject to perodeview. Additionally, disconnected decision-
making structures, multi-level structure of goveamndecision-making process or the number of
administrative levels, and the role of the privegetor can determine the efficiency with which a
proposal moves towards implementation. The tistion of responsibilities and powers across
different governmental administrative levels iseafhot ideal to manage and move road pricing
forward.

Like technological and practical barriers, legadl amstitutional barriers rarely serve as a
long-term impediment to implementation. Thouglthe near-term, inadequate legislative
authority can delay a program. However, new legjish is frequently developed and passed to
support popular projects. Likewise, institutioaad organizational structures can be altered to
reflect changing demands of road pricing projedtsese impediments highlight the importance
of incremental rather than wholesale implantatibpreing, but legal and institutional barriers,
except as they have been wielded by opponentdl foriing proposals (as in the case of New
York?), are unlikely to sink a project when broad pullil political support exists.

Acceptability Barriers

Strong public and political acceptance are pertia@snost important factors in
determining whether a road pricing project movewérd. While technological, practical, legal,
and institutional challenges can be overcome pexiehough popular and political support
exists, achieving such acceptance can be a dauninade. The political and financial
relationships among agencies at various level®weégment — federal, state, and local — and
between the various political parties can haveyaifscant effect on the policy-decision making
process. Rather than being grounded in econonmiciples, the decision often reflects
parochial political interests. Certain justifiaats for introducing road pricing, such as expanded
road capacity, environmental, and safety improvememe more accepted than others. Another
major hurdle in achieving public support is whettier road pricing program is perceived as

! In April 2008, New York State Assembly Speakeelibn Silver concluded that, due to a lack of suppo

among New York State Assembly members, the New Y3tk Congestion Pricing legislation would not
be put to a vote, effectively killing the proposahich required state legislative approval in aiddito
New York City Council approval. This case highliglthat complex legislative hurdles can act asidyarr
to implementation when political support is mixed.
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equitable and fair. The means in which toll re\enare used plays a large role in justifying the
equity of road pricing initiatives. One of the meffective means for improving public support
is to actively involve the community and key paigti leaders in the planning stages.

Lessons from Successful Implementation of Road Piitg
Six-Step Framework

Drawing on the research conducted for this repzgthave identified six implementation
steps common to many successful road pricing progiraWhile these steps are roughly ordered,
they should not be construed to be a sequentiistestep plan for implementation; rather these
steps should be viewed as a checklist common ta suesessful road pricing. Implementation
is, more often than not, an iterative process.

Articulate system objectives

Affirm legal authority

Determine implementation framework
Design & evaluate road pricing plan

Adopt system plan, financing scheme
Procure management & technology services

ok whE

One Step at a Time...

A significant portion of the literature emphasizles importance of adopting a gradual,
incremental process to implementing road priciBgcause societies generally only accept
drastic policy changes in emergencies, and natHoonic issues like heavy traffic, it is
important to frame the introduction of road pricega gradual evolution and as the final
element in comprehensive transportation plannioggss. Furthermore, toll rates do not
necessarily need to be set at the optimal leveh upidial implementation of the road pricing
project. Rather than an optimal policy, the impéertation path should follow a sequence of
second-best alternatives moving towards the ulerogtimal policy. Finally, an incremental
approach to implementation keeps the door opetido@ reverse actions at a reasonably low
cost. This flexibility is particularly importanhithe later steps of the implementation path, so
that plans can be altered if new information cotodgyht.

Conclusion

This report provides a review of the potential ks to road pricing implementation, and
the lessons from the successful implementatiorrioing projects around the world. If a
decision is made to move forward with road priciagpecial emphasis should be placed on
addressing acceptability concerns as these ane thitgemost challenging barriers to overcome.
Additionally, while private firms often have a costjtive and experiential edge over public
agencies, the public sector still needs to be algtimvolved in the development, execution, and
ongoing monitoring of such contracts. Finally, trganization of the public agencies tasked
with implementation can also play a critical ratetihe success or failure of a project. Generally,
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the more streamlined and less bureaucratic thergowant actors, the greater the likelihood of
successful introduction of road pricing.

Such findings notwithstanding, there does not apfebe any one best practice for or
approach to the introduction of road pricing. Asggdictions in California move forward with
road pricing projects, the best implementation mrahagement scheme will depend greatly on
the initiative’s objectives, the availability of plic and private resources, and most importantly,
political leadership.
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Introduction

The preceding report in this series, Task Adbtivations Behind Electronic Road
Pricing, discusses the wide range of motivations thadniaen the recent development of
electronic road pricing projects across the glob& conclude that the motivating factors behind
the projects were as varied as the projects theeselThese motivations further played a key
role in the ultimate project design — whether tbacsingle facility, a cordoned area of the city,
or to introduce a distance-based fee for an erdmd network. While the preceding report
consideredvhythe world is seeing a marked increase in the implaation of road pricing
schemes, this report focuseshmwroad pricing projects have been implemented. dsisihe
motivations behind road pricing were correlatechwiite type of tolling project, we find here that
the most effective implementation paths and managestructures are also related to the goals
of the particular initiative. In other words, tkas no universal “best practice.” Rather, we
conclude that the lead agency in any electronidwag tolling project should carefully reflect
on the goals and objectives of the initiative befdeveloping a plan for implementation. A
project that aims to construct new road capacitymast likely have a very different optimal
implementation and management structures thangrgrothat aims to enhance transit service
in the region.

To provide concrete examples of our recommendatwageview several cases of
successful implementation and the methods usedei@ome barriers and challenges. We
selected cases with a wide variety of objectivaesgeographic locations to best discern some
effective tools and methods. The model cases sstlinclude London’s Congestion Pricing
Scheme, San Diego’s I-15 HOT lanes, Toronto’s 40R Fand Germany’s Toll Collect
program.

From these case studies, we find that transponta@ncies and elected officials must
carefully consider the barriers that stand in tlag wf enacting a proposal. While the
implementation path and management structure maly; the barriers that officials must
overcome are fairly consistent across project tgmesgeographic regions. These barriers can
be divided into three categories: (1) technologasal practical, (2) legal and institutional
barriers, and (3) acceptability barriers (Niskanenel., 2003). Successfully overcoming these
barriers is what separates the road pricing systemse today from those that will forever
remain on the drawing boards. While this repocug®es primarily on the legal and institutional
barriers to implementation, the report for Task A48 delve into technology issues, and the
report for Task A-5 will examine barriers assoaiatéth political and public acceptance. While
these other issues are important, a significany lodditerature suggests that levels of
acceptability among both the public and electettiaff is perhaps the single most important
factor in determining whether a project moves fachar stalls (Banister, 2004; Niskanene, et
al., 2003; Ison & Rye, 2005).

Finally, we conclude with recommendations to halmg California and other states
through the implementation and management desmgeps. While much of the available
literature focuses on case examples in Europe & the question remains how best to
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translate these lessons to the context of the iitates. Undoubtedly, many of the same
hurdles stand between conception and implementgiamicularly acceptance barriers. Given
this, what lessons can California learn from thalleimges and pitfalls others have encountered
along the way?

Methodology and Logistics

The information in this report was gathered throagtomprehensive literature review.
This review considered primary and secondary datagecific case studies, as well as tertiary
data from the scholarly literature on the succeéssfplementation of road pricing projects.
Much of this literature for this report overlapshviopics and issues discussed in other reports in
this research series, such as public acceptabilihe cases reviewed here were selected to
provide a representative cross-section of varioas ipricing projects — both geographically and
structurally. While some of the cases were impleted smoothly, others encountered
significant obstacles along the path to implemamtatvhich provide equally important insight.

Overview of Organizational Structure for Electronic Roadway Tolling Projects

Once a road pricing project reaches implementati@hplanning stages, the three major
organizational questions concern (1) who admirssiee program, (2) who manages and
operates the program, and (3) who oversees thegmod he administration of a road pricing
program includes tasks such as determining to#llvssuing bills, and collecting and
distributing revenue. Management and operationoresipilities include the day-to-day
management of operations. Additionally, issuesascdevelopment of appropriate technology
fall under the category of management and operationally, the overseeing organization
makes many of the important policy decisions andagas relations between administrative and
operating agencies or firms.

As mentioned in the introduction, the assignmerthese various responsibilities
depends heavily on the objectives of the propagéh, both the public and private sectors
playing integral roles. The private sector is ljki® play a more significant role in
administration and management and operation stagmie the public sector more often tends to
provide the oversight for projects. Generally,d@aicing projects that aim to raise public
revenues or manage congestion are overseen bylte pector. In these cases, the road
pricing programs are most commonly overseen bygleijurisdiction, but multi-jurisdiction
arrangements are likely to become increasingly comas road pricing becomes more
widespread and interoperable technology improvesef&en & Taylor, 2005). Multi-
jurisdiction projects can cross city lines, stabefidaries, or even international divides.
However, by incorporating multiple jurisdictionsyplementation and management issues
become increasingly complex. Examples of multisgictional projects include Australia’s
Austroads, Bristol, England’s Truck/Cordon Demoatstn, and ARMAS Pan-European Road
Tolling Project. In the cases where the projeainspmultiple jurisdictions, an independent
agency generally administers the program, collgdtie fees from the users and then
distributing the revenue to the jurisdictions basad pre-determined formula (Sorensen &
Taylor, 2005).



Table 1 summarizes some of the overall trendsearptbvision of administration,
management and operation, and oversight of roathgrprojects. This table also highlights the
division of services in the case studies that &zeudsed later in this report. However, the
division between the public and private sectorlmammbiguous, as responsibilities often bounce
between the two sectors as a project evolves. tibadily, in many cases, a quasi-governmental
organization is established to oversee the prisatéor’s involvement in the administration,
management, and operation of a project and to rreedetween various public agencies and the
private sector.

Table 1: Organizational Structure Trends

Administration Management Oversight
and Operation
Overall Public/Private Private Public
Single jurisdiction Public/Private Private Public
application
Multi-jurisdiction application | Private Private Quasi-Public
Case Studies| Type of Administration Management Oversight
Tolling and Operation
(1) Toronto Facility Private Private Quasi-Public
Congestion
Toll — New ETR Concession | Raytheon/ Ontario
Facility Company ETR Concession| Transportation
Company Capital Corporation
(OTCC)
(2) Germany | Weight- Quasi-Public Private Quasi-Public
Distance
Truck Toll Infrastructure Toll Collect Infrastructure
Funding Company Funding Company
(3) London Cordon Toll Public Private Public
TfL Capita Group, TiL
IBM
(4) San Diego| Facility Public Public Public
Congestion
Toll — Existing| SANDAG SANDAG. SANDAG,
HOV Lanes Caltrans FHWA

While the public agency might also administer thegpam if it possesses adequate

personnel and expertise, it is much more commothactual administration and operation of
the program to be contracted to the private sed®oivate firms are in general better equipped
with staff and resources to administer road prigngjects than the public sector (Sorensen &
Taylor, 2005).



Likewise, public agencies often find it more eféiot to turn to the private sector to
develop and implement the needed technologiesrasfthe operations of the project. The two
common approaches for securing technological assistare: (1) contracting with a single or a
consortium of firms or (2) put out a request fatdbifrom multiple firms. In the first
arrangement, the firm or firms are contractuallfigaied to deliver the technological services.
However, as the German Toll Collect example illaigs, this contract can often lead to
substantial delays in the implementation if thetated firm encounters set-backs. In the
alternative arrangement, firms are forced to competh one another, and this competition in
turn provides an incentive to lower the price argdeglite the development (Sorensen & Taylor,
2005).

Public-Private Partnerships

The preceding section highlights the significasié ithe private sector can play in the
implementation of road pricing projects. The acpanying deliverable (Task B-1) discusses
public-private partnerships in great detail. Tablkummarizes the various public-private
structures as discussed in Task BAle Public-Private Partnerships a Good Choice fb6.
Highways?. As that report notes, such arrangements demeéasignificant benefits to road
pricing projects but also frequently demonstragmigicant risks and added implementation
challenges. While Task B-1 focused primarily omblprprivate partnerships as a financial
mechanism, this paper concentrates more specyfitad effectiveness of the private sector in a
role of administrator and manager.

In most public-private partnerships, except fuiatization, the public sector retains
some ongoing oversight over the projects. Arrargggsithat involve the private sector in the
administration, management, and operation andub&gssector in the oversight of the project
include the traditional procurement/service cortgadesign-build/turnkey, and the build-
operate-transfer/design-build operate/managementards. The joint ventures, lease
agreements, and design-build-finance-operate/csimearrangements also retain the public
sector as the overseeing agency with the privat®isplaying a larger role in the administration
and management and operation. Thus, while theferisector can play a significant role in the
design, implementation, administration, and operatif road pricing facilities, the public sector
rarely releases the entire oversight to the prifiates, and public agencies must be structured to
work effectively with the private sector.



Table 2: Structure of Public-Private Partnerships

Traditional Procurement/Service ContractsPublic agency issues separate contracts for the
design, construction, and operation (if

outsourced) to the lowest responsible bidders and
remunerates them through direct payments

A\ %4

Design-Build / Turnkey Similar to traditional procurement, except design
and construction are combined into a single
contract

Build-Operate-Transfer / Design-Build- Entire project from design to operation is

Operate / Management Contracts combined under a single contract, including

project management, and the public agency pays
through direct payments over the lifetime of the

project

Joint Venture The public agency forms a joint public/private
company with local stakeholders to complete an
improvement.

Lease Agreements Existing or new facilities are leased to a privatsg

firm, which is allowed to charge tolls, for the
purposes of operation

Design-Build-Finance-Operate / Similar to build-operate-transfer, except the
Concession private firm is allowed to collect tolls for a set
period of time before transferring the facility to
public control.

Full Private Provision No reversion to public ownership takes place

Source: (Iseki, Uchida, & Taylor, 2008)

One of the frequently cited advantages of finan¢ragsportation projects through the
private sector is the infusion of “up-front” capita provide improvements or new services prior
to the implementation of the project (Crawford &tii®ey, 2002). This benefit is particularly
applicable in programs with the goal of improvindrastructure or transit options, but might not
be as important for programs that aim just to mar@mngestion. Another commonly mentioned
benefit of private involvement in the operation andintenance of road pricing initiatives is that
a private operator is not directly accountabledtexs and therefore is free to raise prices to
appropriate levels to efficiently manage congestietays (Thornton, 2007).

The design of the contracts with the private secsor play a significant role in
determining the success or failure of a projeaind-term contracts limit competition and thus
the performance of the private firm might suffethwiut this incentive to improve efficiency
within a competitive market (Sclar, 2000). Sclsoadentifies several key factors that can play



a role in developing a model for a successful dptivate contract. First, the expected service
must be explicitly specified, so that a deliverysefvice is effectively overseen by the public
agency without any dispute. Likewise, a carefuiingation of service provision between the
public and private sectors must be stated. As iesee later in this paper, the significant
implementation delays experienced in the case oh@e Toll Collect highlights the critical
need for full contracts to be developed at the tifinéhe agreement. However, the ability of the
government to enter into a complete contract igdichby unforeseen conditions. Another
potential problem in the design of appropriate mxts is the “no-compete” clause, which can
prevent the public sector from adding much-neededipeting” capacity in the case of corridor
or facility pricing projects. In such a case, ghizate firm could conceivably continue to raise
tolls to maintain a steady traffic flow for the ddor or facility in an environment of growing
demand and static capacity. The case of OrangetgsBR-91 Express Lanesnd their
eventual transition from private to public ownepsls perhaps one of the best known examples
of the political conflict resulting from the limiians of a non-compete clause.

Finally, the institutional knowledge that lies witlpublic sector agencies can sometimes
qualify their employees as the experts, in contaghe employees of private sector firms who
may lack this institutional knowledge (Sclar, 200@n the other hand, a great deal of technical
expertise frequently lies within private sectonfs, which make them especially strong
candidates to develop the necessary technologpéat pricing projects. Therefore, the public
sector might often be best suited for the oversagiat administrative responsibilities, while the
private sector is frequently better suited for @pienal and management duties. The cases
discussed in this paper primarily break resporisdsl along these lines.

Government-Owned Corporations

Since the private firms often assume responsilityoperations and administration and
the public sector often retains oversight, theti@fship between the two sectors needs to be
managed effectively. In order to collaborate édfntly with private firms, governments often
develop government-owned or state-owned corporafjcalled “crown corporations” in
commonwealth nations) to oversee large infrastregiojects, road networks, or tolling
projects. A government-owned corporation is allegéty created to perform commercial or
business activity on behalf of the state. Theestatned holding company often plays a critical
role as a monitoring arm of the government (Sar820 By managing road networks through
government-owned corporations, the state no lohgkls a monopoly over road operations and
opens up the provision of road networks to a coripetmarket. Examples of tolling projects
that are overseen by government-owned corporatimhsde the Ontario’s Transportation

In response to worsening congestion and lackwdmue for capacity expansion, the Orange County
Transportation Authority (OCTA) partnered in the908 with the private investor California Private
Transportation Company (CPTC) to fund the consionabf four toll lanes in the median of State Ro@ite
in Santa Ana Canyon just west of the Riverside @pborder. Users of these lanes are charged @ fee
save up to 30 minutes over traveling in the adjafter, congested lanes. The fee varies by tindedary
from $1.25 to $9.50 to keep the toll lanes freavitmy. CPTC operated the SR-91 Express Lanes for
several years, until a clash with Caltrans ovelcdp additions to the adjacent free lanes ledhéosale of
the facility back to OCTA in 2003. Today the lares publicly owned and regulated, but privately
operated. The controversy left a negative impoessf the role of the private sector in infrasturet
development and management for many in SouthelifoGaa
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Capital Corporation, Italy’s Autostrade, and Gerniarnfrastructure Funding Company.
Government-owned corporations are often eventwalhgpletely privatized, such as Autostrade
in Italy.

Case Studies

Toronto’s Highway 407: Financing and ConstructinguCapacity

As discussed in the report for Task A-1, the Tewanetropolitan area desperately
needed to expand roadway infrastructure in theyd®90s but lacked sufficient funds to do so.
The Highway 407 was viewed as a critical step duoing traffic congestion in northern area of
the region. The province was still recovering frameconomic recession, and a major
infrastructure project would not only help alle@atongestion but also aid in stimulating the
economy. Due to these economic stimulus goaldlanthck of public funds, Ontario officials
decided to pursue a private financing strategy eeshey did not want to wait for the
traditional funding mechanisms coming through todfthe project.

With the hopes of attracting private
investors, Ontario province created the Ontario
Transportation Capital Corporation (OTCC) in s & L
1993. OTCC is a crown corporation intended M .;t P
to manage investment in transportation : e
infrastructure within the province of Ontario.

Specifically, OTCC was mandated with the
responsibility of securing private funding for
the 407 Highway and managing the
implementation of the proposed public-private
partnership (Nix, 2001).

However, once OTCC officials had  Figure 1: Location of the 407 (Commission for Intecated
reviewed the design-build-finance-maintain- Transport, 2006)
operate-transfer (DBFMOT) proposals from
two companies, they determined that the publicosexiuld borrow money at a lower rate than
the private sector, thus resulting in significanstcsavings. Instead of the original DBFMOT
scheme, OTCC divided the responsibilities betweatiphe firms. The province entered a
design-build-operate agreement with one firm aodrdract for the development of the
electronic tolling technology with a second firmixN2001). The private company Raytheon
constructed and operated the road from its openi@rtober 1997 through 1999. However,
OTCC retained responsibility for the financing andintenance of the roadway.

Due to these changes in the distribution of resipdites, the provincial government
assumed a significant portion of the risk assodiatigh financing, owning, and operating the
facility. As a result, in the opinion of the Ontas Office of the Provincial Auditor, a public-
private partnership was never established. Althaffjcials still debate whether or not the
government saved money through this financing masha most agree that the construction of
the roadway was greatly expedited as a resulth@ang with private firms (Nix, 2001).
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In April 1999, a consortium comprised of Spanismpany Ferrovial, Cintra
Concesiones de Infraestructuras de Transporte, [SiN@lin, and Capital d'’Amérique CDPQ
purchased the 407 ETR from Ontario for CA$3.10[dnil(USD 2.09 billion) by (Nix, 2001).

At this point, the consortium renamed itself #@& ETR Concession Company. While the
province of Ontario retains ownership of the landhway 407, the consortium leases the land
from the province and owns the road, buildings aiiér structures on the land. The province
will regain ownership of these facilities at thelef the 99-year lease.

Although the original legislation mandated tha tblls were removed once the debt was
paid off, the sale of the ETR Concession Compartfigaconsortium changed this condition. In
1999, the Ontario government ruled that

“The new owners will have the authority to set talles. However, they will be
required to achieve pre-set trafiongestionrelief targets established by MTO in
order to increase rates above a specified toll.I&\e specified toll level is set at
the current price of $0.11 per kilometer. This lesan be increased by 2% per
year plus CPI for the first 15 years, and thereaftg CPI only. This means that
the specified toll level can only increase by alibutée cents per kilometer over
the first 15 years. The specified toll levels avarmmected to congestion relief
targets. Toll rates above the specified toll levéll only be permitted if the traffic
volumes are at or above target levels. If the meguiraffic volumes are not met,
any income from tolls charged above the specifididdgvel will be clawed back
by the province along with an additional penaltylef same amount. Toll rates
for trucks will continue to be two times the autdile rate for single unit trucks
and three times the rate for multiple unit truck@Nix, 2001)

The implementation and management of Toronto’ ey 407 highlights the
importance of flexible legislation and incrementaplementation. Furthermore, this project
demonstrates that sometimes it is more cost-effficeefinance through the public sector rather
than depending on private investments. Finallg,ghvate sector clearly played an instrumental
role in expediting the project’s implementation aastruction even though it was not involved
in the financing aspects.

Key Lessons:

* Financing through the public sector can save money
» Separate contracts for specific tasks
* Gradual implementation of tolling goals

German Toll Collect: Maintaining Infrastructure

While contracting with the private sector succelbgfided in the development of
Toronto’s Highway 407, the role of private firmsaived with the implementation of
Germany'’s Toll Collect provides a more cautionaigt The German government first
developed the concept of Toll Collect in 1999 assault of the desire of the German High
Commission for Financing the Federal Infrastructorewitch from tax-based financing to
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usage-based financing. In order to facilitate tragsition, the Commission recommended the
establishment of a Highway Funding Company (Feaffgnfinanzierungsgesellschaft). This
Company was conceived as a joint-stock company thélshares owned exclusively by the
federal government. The company’s infrastructaxestments would be financed through a
combination of distance-based toll revenue and delthe capital markets. The Commission
envisioned the revenue from the tolls to be usetleiely for the development of highway
infrastructure while investments in other modetrafsport were to be prohibited (Wieland,
2005).

However, once implemented in 2003, the companytitre was very different from the
original concept. Instead of the Highway Fundirgr@any, the new firm was called the
Infrastructure Funding Company (Verkehrsinfrastawkthanzierungsgesellschaft, VIFG).
Rather than dedicating all investments to roadwsnys firm was designed to cross-subsidize
other forms of transport. According to the enaiplmational legislation, half of the toll revenues
were to be dedicated to the development of railialashd waterways. Additionally, the
legislation stated that toll revenues were to gedlly to the federal government, who would
then disburse the funds to the Infrastructure Fumm@lompany. This mandate contradicts the
initial intention of the High Commission to sepa#te company’s budget from the state’s
budget (Wieland, 2005).

While the finances would be managed through thedtifucture Funding Company, the
operation of the tolling system was to be manage@d Collect, a consortium of Deutsche
Telekom, Daimler Chrysler, and Cofiroute. In 2008l Collect was awarded the official
license to run operations of the distance-basdidgaystem for 12 years with an agreement that
the system would be operating by August 2003.

However, a series of technical problems signifisadélayed the full implementation of
the Toll Collect project until January 2005. Laxfkcommunication between various Toll
Collect teams led to the development of differaritvgare packages that did not have a common
interface (Borgnolo, Stewart-Ladewig, & Neuenschadem 2005). Additionally, the on-board
units were not programmed with the European stahD&SC protocol, meaning Toll Collect on
board units could not be interoperable with anyeotioad pricing systems in Europe (Borgnolo,
Stewart-Ladewig, & Neuenschwander, 2005).

Due to these delays, the German government becamresasingly frustrated with Toll
Collect’s performance. Prior to developing thelTllect program, Germany had participated
in the Eurovignette program, which provided someneie from trucks. However, in
anticipation of the implementation of Toll ColleGermany pulled out of Eurovignette in
August 2003. As a result, freight carriers werepaying any toll to Germany until January
2005, when Toll Collect was finally implementedhéelrevenue losses were estimated to be €163
million (USD 184 million) monthly in 2003 and €23&illion (USD 290 million) monthly in
2004 (Borgnolo, Stewart-Ladewig, & Neuenschwan@e@5). Furthermore, Toll Collect was
still unable to provide the government with a difne start date.

As a result, Germany’s Ministry of Transport cafelts contract with Toll Collect
February 2004. However, Toll Collect and the goweent were able to reach a compromise
within 10 days of the initial cancellation, reinstg the contract on the terms that Toll Collect
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would be restructured. During the negotiationeetostate the contract, the German government
stated that it felt that it should be compensatedtfe revenue loss due to the delay in
implementation. As part of the compromise betwbentwo parties, if the first stage of
implementation of system did not occur by Januad0D5, Toll Collect was subject to a fine of
€40 million (USD 50 million) per month, which wouidcrease in increments of €5 million
(USD 6.2 million) for each additional month. Theximum allowed compensation was €80
million (USD 99.5 million) (Borgnolo, Stewart-Ladéyy & Neuenschwander, 2005).
Additionally, the new contract stated that the secstage must be implemented by January
2006, and if it fails to be implemented, Toll Colievas to compensate the government equal to
the expected revenues from road pricing. The Gemoaernment retained the right to cancel
the contract with Toll Collect if either stage afplementation fails (Borgnolo, Stewart-
Ladewig, & Neuenschwander, 2005).

The Toll Collect system was finally implementedwo stages: a preliminary stage in
January 2005 and a full version in January 200&rporating improvements to the onboard unit
and software, which could make it feasible to ipcvate secondary federal roads into the
system (Wieland, 2005).

The delayed implementations of the Toll Collectegsunderscore the importance of
developing stronger contracts with private firmglsat the government does not lose on
potential revenue. Wieland refers to the theorjnobmplete contracts to explain the
shortcomings of the German Toll Collect implemepnta{Wieland, 2005). The delays in the
implementation led to nation-wide loss in faithtoffing systems (Borgnolo, Stewart-Ladewig,
& Neuenschwander, 2005). Additionally, this cagghlights the importance of balancing the
best allocation of revenue with uses that are plybticceptable. If the uses of revenue are
unclear, the project is more likely to encountdystantial public or political opposition, delaying
the implementation process. To avoid similar peaid in the future, contracts should be written
to include penalties for delays to compensate évemtial revenue losses (Borgnolo, Stewart-
Ladewig, & Neuenschwander, 2005).

Key Lessons:

* Financing structure can affect objectives and pudnticeptability
» Contracts should be designed to cover loss of evelne to implementation
delays

London Congestion Charging Scheme: Managing Coitgest

In contrast to the Toronto and German cases, ikatprsector had very limited involvement
in the implementation and management of London’sgéstion Pricing Scheme. As discussed
in the report for Task A-1, the congestion levelséntral London in the 1990s had reached
stifling levels, inhibiting economic growth and dading environmental conditions. In addition,
the extensive and aging London Underground subwasyiwdesperate need of repair and
upgrading, but with little available funding to do. Prominent national political figure Ken
Livingstone was elected Mayor of the Greater Lon@omincil on, among other things, a
platform advocating for the introduction of congestcharging in central London. Immediately
prior to Livingstone’s election in 2000, a numbéooganizational and legislative changes paved
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the way for the implementation of congestion pgcin 1999, national legislation established

the Greater London Authority (GLA), which provedhe critical in providing access to the

necessary resources and revenue to N

implement the charging scheme. The GLAge""a’ - S\
ongestlon Charglng zone R

receives national funding, but the Mayor IS :

also permitted to introduce local taxes, as & . .

..........

well as fee programs like congestion o g i g
pricing. More importantly, the Mayor acts == / R

as the key decision-maker of the GLA, S e
which allowed Livingstone to move i "ﬂ Kansingion
forward with his congestion charging Skl NN
agenda with minimal political opposition = o =0 % & 7
(Ison, 2004). The presence of such a strofig’: = 5 cwss
political champion pushing for the S\ TSR T
implementation of the scheme playeda
critical role in the ultimate introduction of ) .
congestion charging, and the project likely Figure 2: Map of London Congestlon Charglng (Transprt for
would have stalled without Livingstone’s ~ -onden. 2007)

advocacy.

ANE

Another essential component of the GLA was thebdistament of the Transport for London
(TfL). TfL is responsible for the major roads, baslight rail, local transport capital funding for
all local transport schemes, and the Undergrowswh(& Rye, 2005). The members of the TfL
board are appointed by the Mayor of London. Théauty of TfL is unique in Britain, where
local authorities often have no direct control otrer transit network and, as a result, cannot
make the necessary improvement needed to obtalit guipport of road pricing. Instead, the
transportation agencies must depend on privateatgsrto make the needed improvements
(Ison, 2004).

The successful implementation of the London prigolgeme can be largely attributed to the
fact that a single agency oversaw the projecterdtian a collaboration of various agencies
(Ison, 2004). TfL was charged with the respongibdf both the implementation of the road
charging scheme and the accompanying improvemetusth the Underground and surface bus
systems. To manage the day-to-day operation gbribeng scheme, TfL contracted with the
Capita Group, which in turn has employed sub-catdra, such as Mastek, which is responsible
for developing and maintaining the information teclogy infrastructure. The current contract
with Capita lasts through 2009, at which point IBMI take over the operations of the
congestion charging scheme with a five-year coh{@apita to lose congestion charge, 2007).

Leape (2006) has categorized the costs associatiedhe implementation of the pricing
scheme into five categories: (1) the initial seteopts associated with the installation of
infrastructure and services, (2) the operations;d8) the supervisory costs, (4) the traffic
management costs, and (5) enforcement costs (L28p6). The cost of initial implementation
is estimated at approximately £200 million (USD$38lion). The continuous operating costs
are considered to be the single largest cost agedcivith the pricing scheme and are estimated
at £80 million (USD$158 million) per year. The ogkng costs are incurred in the form of
payments from TfL to Capita, which manages openatio~Furthermore, since TfL was
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responsible for both the development of the congestharging scheme and the alternative
transportation options, the agency dedicated £1i0dm(USD$197 million) for traffic-
management programs.

Since implementation, London officials have diseasgarious means of changing the
program — both ways to increase its scope and, raoshtly, contracting it. Following initial
implementation, the cordoned area was expandetthade a greater portion of central London.
Additionally, recent proposals evaluated incorpagtevels of vehicle emissions into the
charge. Both of these proposed expansions illiestie importance of utilizing an incremental
approach to introducing road pricing projects.

While the position of Mayor involves considerablgma than overseeing the central London
congestion pricing program, and while Livingstorael lyenerally proved to be a popular Mayor,
Livingstone was recently ousted as Mayor in antelacsurprise by Boris Johnson. Johnson, an
iconoclastic conservative has signaled his intefhatit the proposed western expansions of the
congestion pricing program, though the existingramrea pricing cordon will remain (Milmo,
2008).

Many agree that congestion pricing in London mib&ly would not have been implemented
without Mayor Livingstone’s work championing foretiproject. The infusion of revenues for
transit and the gradual, albeit in some cases gngdgupport from businesses and other key
interests also played a substantial role in theessful development of the project (Banister,
2004). Finally, the unique organizational struetaf the GLA and TfL facilitated streamlined
the implementation process (Ison & Rye, 2005).

Key Lessons:

» Strong project management and political commitneeitical in successful
implementation

* Integrated team and partnership essential

» Importance of a clear procurement strategy

* Importance of public information campaign and pnéisgy congestion
charging as a component of an comprehensive traasion strategy

San Diego I-15 Express Lanes: Enhancing Regionahdit Service

Like many other road pricing initiatives, San Diegb15 Express Lanes were originally
conceived of primarily to reduce congestion aldmgt15 corridor by converting an
underutilized HOV lane into an HOT lane and rediregthe revenue to enhance transit service
in the region. In contrast to some of the othaesaeviewed here, the financing and
management of the 1-15 Express lanes lay almosegnin the public realm. A significant
portion of the implementation funding came from theeral level, which reflected interest
among federal officials in experimenting with varsoroad pricing approaches to relieve
congestion. The project was initially funded thrbulge Federal Highway Administration’s
(FHWA) Congestion Pricing Pilot Program (Value RrggcProgram). The FHWA grant
provided $7.96 million in funding. In addition gfproject received $1.99 million in local
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matching funds and $230,000 from the Federal Tta@uwshinistration (FTA) (Schreffler, Golob,
& Supernak, 1998).

The federal agencies played a larger role in the
original inception and funding stages, but as the
project moved toward implementation, the local o Povey
stakeholders took on a greater role (Schreffletolio | | @ d
& Supernak, 1998). In order to move forward with =
the implementation, the various stakeholders
established several agreements distributing auib®ri o
and responsibilities. Caltrans and the FHWA emtere
into a contract to manage the distribution of the o
federal funds to the state. Additionally, the Gahia
Department of Transportation (Caltrans) and the San o °
Diego Association of Governments (SANDAG) San
developed a Program Supplement Agreement for the 2%
purpose of transferring funds and project Coronado
responsibilities to SANDAG. The FHWA P
environmental justice requirements attached to the
funding caused some confusion and concern about' ... ... © |V
adequately meeting the requirements. But the
stakeholders felt that the funding was adequate for et
implementation. The implementation of the project 2
was delayed less than a year and that was dueymainkigure 3: Location of 1-15 HOT Lanes to
delays in finalizing essential agreements between  (Federal Highway Administration, 2003)
FHWA, Caltrans, and SANDAG (Schreffler, Golob, &

Supernak, 1998).

To Ocoansido

15 Fastrack

Santoo

SANDAG and Caltrans served as the primary partimensanaging and implementing the
I-15 Express Lanes project. The lanes are enfdogdtle California Highway Patrol (CHP), and
transit improvements are provided by the Metropalitransit Development Board (MTDB).
The original project management team consisted[FAG, FHWA, FTA, CHP, MTDB, the
Cities of San Diego and Poway, the Automobile GiBouthern California, and Assemblyman
Jan Goldsmith’s office (Schreffler, Golob, & Supakn1998). Assemblyman Goldsmith acted
as the primary political champion for the implenaimn of the Express Lanes. Like the London
case, it is likely that the project would have Istwithout Goldsmith’s advocacy work. During
implementation, the project management team metimpoto oversee the progress of the
project, allowing all stakeholders to keep in canscommunication.

In addition to funding duties, Caltrans was respgaador the operations and
safety/liability issues related to the I-15 Expreases. At the local level, SANDAG established
a Policy Advisory Committee and a Citizen’s Advig@ommittee, which were very active in
the planning phase. Various consultants playeidhaortant role in the planning phases with the
provision of analytical reports to support decisioaking in regards to setting prices, public
relations, and operational issues (Schreffler, BofboSupernak, 1998).
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Many of the keys to successful implementation ptayed a role in the London case also
apply to the San Diego case. Like London, San ®tegnefited from the presence of a strong
political champion — Jan Goldsmith — and a strom@m@unity outreach campaign. At the
organizational level, the transit system and thpréss Lanes were managed by the same
authority, SANDAG, which facilitated the improventen

Key Lessons:

* Integrating revenue and improvements in publicditaio present
comprehensive strategy

* A single agency oversaw both the HOT lanes andrémsit improvements

* Public relations campaign essential in buildingmarpive coalition

* Gradual implementation

Common Barriers to Implementation

A significant body of literature focuses on ideyitilg barriers frequently encountered in
attempting to implement road pricing proposals arahy of the case studies discussed had to
overcome these impediments. As mentioned in tliednction, the common barriers can be
categorized into three groups: (1) technological practical barriers, (2) legal and institutional
barriers, and (3) acceptability barriers. Tabtn3he next page provides a summary of the three
categories of barriers and frequent issues assdowth each group. While much of the
academic literature is drawn from experiences iropeian road pricing, many of the lessons can
be carried over to the context of the United Stateany successful initiative needs to address
this full-range of challenges. Additionally, itimportant to keep in mind that many of the
impediments to road pricing are interdependentraanother. For example, achieving
adequate public support is dependent on the existehadequate technology (Niskanene, et al.,
2003). Additionally, the relevant significancespiecific barriers can vary greatly depending on
a number of factors, such as the political contéttis paper focuses primarily on the identified
legal and institutional barriers to implementation.

Technological and Practical Barriers

As technology rapidly advances, technological inmmeahts to the implementation of
road pricing are fading. One common technologiballenge that remains, however, is that
some existing technology may be too expensivedtfyumplementation on a broad scale.
Additionally, some of the technology that permiiiyf differentiated pricing based on
congestion levels has not been widely tested irighe in a full variety of situations.
Furthermore, interoperability problems continudéoa concern in the development of pricing
initiatives that cross jurisdictional boundaria&’hile interoperability issues may not be a major
problem at the outset of a project, as initiatiggpand to incorporate a broader geographical
area, interoperability of charging mechanisms cqute to be a major issue (Niskanene, et al.,
2003). Furthermore, interoperability allows fooromies of scale with respect to fixed costs of
electronic tolling systems. Interoperable smartsangke it cheaper and more convenient for
users if they can use one system for all transagtid\s the case of the German Toll Collect
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project illustrates, technology problems can plagla in significantly stalling a project, but
these technological issues can usually be overcome.

Table 3: Common Barriers to Implementation based onmplementation of Marginal Cost
Pricing in Transport - Integrated Conceptual and Applied Model Analysis (MC-ICAM)

Type of barrier

Technological * While technology for road pricing exists, it is madely tested and is often
and practical considered too risky to justify full-scale implentation in the short term
barriers * Interoperability problems among systems

» Complex structure of urban road networks and lddpace for added
capacity in urban areas
» Availability of reliable cost estimates and othatal

Legal and * Predominance of policy goals that are contradictatli economic

institutional efficiency and the principle of marginal cost pnigi

barriers * Lack of federal laws to permit or facilitate roatcpg as a general policy
approach

» Lack of coordination between adjacent cities aatest

» Disconnected nature of the decision-making strastand processes

» Bureaucratic nature of implementation process Himgwith multiple
administrative levels

* Public-Private-Partnership (PPP) for funding, pidg, and operating
infrastructure

* Legislation to prevent direct charges for road as¢he basis of freedom of
access and movement and certain civil libertiespivéicy needs

» Opposition by non-governmental stakeholder groumgsapposition parties

Acceptability * Low public acceptability
barriers « Low business acceptability
* Low political acceptability

Source: (Niskanene, et al., 2003)

More relevant to the focus of this paper are tleefeal barriers to implementation. A
common practical impediment is access to qualitysufficient data on costs as well as of the
welfare benefits and other potential effects ofirpacing. Without accurate estimates of the
implications and costs, it is much more challengmgarner the necessary support. This form
of uncertainty is gradually declining as pricinggrams become more commonplace.
Additionally, the complexity of transportation nettks and the geography of the jurisdiction
play a major role in the feasibility of road prigimitiatives. For example, mono-centric and
poly-centric cities might have very different op#ihpricing strategies. Many feel that the urban
form in Europe might be better suited for area-tdasmngestion charging than the urban form of
many American cities, which tend to be more spnagvvithout a strong central business district
(Lindsey, 2003). Therefore, these differencesrivan form imply that the road pricing
programs should be designed differently. For exanfpcility-based tolling is perhaps more
applicable in the U.S. context while cordon tollmgy be more relevant to the European
context.
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Additionally, studies have shown that road prias@oth more urgent and more accepted
in larger cities (Lindsey, 2003). This is likely@lto higher levels of congestion in larger cities,
which is critical in demonstrating the need fordqmicing. For example, in response to attempts
to introduce congestion pricing to Hong Kong, th&d@mobile Association there suggested the
congestion problem had been exaggerated. Addilyeheasibility studies in both Hong Kong
and Cambridge, England suggested that road prieasgnot justified based on current
congestion levels. On the other hand, London cstigelevels had reached unacceptable levels
— many Londoners felt drastic measures were jastifiTherefore, proposals can fail if traffic
congestion has not yet reached what are locallygnerd to be unbearable levels (Ison & Rye,
2005).

The timing of the introduction of road pricing pagals can also play a critical role in its
success or failure. The timing of the implementaitan affect the public’s perception of
existing congestion and thus the need for roadniprograms. For example, the Hong Kong
proposal failed in part because the proposal coattivith the merger of the Mass Transit
Railway and Kowloon Canton Railway. This mergesufeed in the creation of an urban rail
transit network in excess of 200 kilometers and dteps/stations, which, in combination with an
economic downturn in Hong Kong, significantly dessed congestion and thus the perceived
need for road pricing. Political stability is ahet factor that varies based on the timing of the
proposal. For example, the London congestion chgischeme was introduced early in Mayor
Livingstone’s term, which provided a certain legépolitical stability, allowing the measure to
move forward (Banister, 2004; Ison & Rye, 2005).

While technological and practical barriers canaiety hinder the implementation of
road pricing projects, it is unlikely that with cant technology, this would be the sole reason a
project failed to move forward. Even if technolcgjibarriers prevent implementation of a large-
scale project, the proposal could always be impteatepiece-meal. On the other hand, the
practical barriers can play a larger role in guidine implementation process and ultimately
determining the optimal structure. For examplejense urban environments, it might simply
not be feasible to construct a new facility andead cordon charging might be a better
structure. In the long-run, both technological anactical impediments can easily be overcome
(Niskanene, et al., 2003).

Legal and Institutional Barriers

Legal restrictions from higher governing bodiag;lsas federal or state governments,
can often impede the progress of road pricing psal® even if the support is present at the local
level. In Europe, many countries limit the leghiligy of local governments to introduce road
pricing projects by creating stipulations that patg must meet. For example, France limits road
pricing to new infrastructure, and in Sweden raats tare considered taxes and therefore must
be approved by the Parliament (Niskanene, et@D3R In other countries, civil liberty
protections prohibit the tracking of the locatidrvehicles. Additionally, European Union
legislation restricts the level of permissibleitayl prices. Within the United States, tolling was
prohibited on Interstate highways until the IntedalbSurface Transportation Efficiency Act of
1991 (ISTEA) loosened the restrictions (LindseyQ20
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In addition to legislative barriers from higher laatities, contradictory legislation can
often hinder implementation. For example, cibElity, taxation, and environmental legislation
can often pose a challenge to the legal standimgaaf pricing projects (Niskanene, et al., 2003).
Laws pertaining to civil liberties can limit theily of agencies to track the locations of
individual vehicles, which is necessary in distabesed fee programs. Taxation legislation
often prohibits jurisdictions from implementing newarges on road networks. Furthermore,
some countries have legislation that prohibitstbibm varying over time, which greatly limits
the ability to manage traffic flows. Past expecelemonstrates that securing the necessary
legal approval is easier if road pricing projeats ilmplemented only temporarily to address a
specific problem or if the legislation is subjeztpteriodic review (Lindsey, 2003). For example,
U.S. federal legislation is subject to re-exammratutomatically through the Reauthorization
process. In Norway, the tolling schemes must hewed every fifteen years. These legislative
challenges closely coincide with building a strgadjtical coalition across all levels of
administration to prevent politicians from wielditegyislation to block road pricing projects.

Organizational structure issues can also inhilgtithplementation of road pricing plans.
Disconnected decision-making structures, multideteicture of government decision-making
process or the number of administrative levels,thedole of the private sector can all
determine the efficiency with which a proposal mot@vards implementation. For example, in
Europe, the management of urban roads is typitadyesponsibility of local cities, whereas
interurban roads fall under the national jurisdint{(Niskanene, et al., 2003). Similarly, in the
United States, urban surface streets are the regpldy of cities, and counties in
unincorporated areas, while the Interstate andr atfa¢e and federal highways fall under
combined federal/state jurisdiction. These mix@d] sometimes competing, jurisdictions can
make it challenging to coordinate a comprehensee pricing approach as they may often have
conflicting interests and goals.

Furthermore, the multi-level structure of bureatic decision-making can inhibit
implementation. The distribution of responsibégiand powers across different governmental
administrative levels is often not ideal to managd move road pricing forward. In particular,
the democratic political system with opposing artand reelection concerns limits the ability of
government to take political risks for the sak@pérating efficiency (Niskanene, et al., 2003).
While many jurisdictions face these barriers ofrihsited authority under democracy, a growing
number of jurisdictions, like London, have overcotimem. It's perhaps not surprising the first
successful experiment in congestion pricing waSingapore, a city-state that has a sole
administrative level for implementing and decidomgtransportation policies. The failure of the
New York City Congestion Pricing proposal, due nouawillingness of the state legislature to
grant the necessary legislative authority, is ameexample of the challenges in multi-level
approval processes to move projects forward.

Ison and Rye (2005) identify the existence of gleiimplementing body as a key
characteristic of the success of the London Corngesticing Scheme. In London, the Mayor
possessed the ability to make key decisions pantato congestion charging, as the head of the
Greater London Authority. Furthermore, Transportlfondon was responsible for the
implementation of the project, which expedited phecess as the agency controls the major
roads, buses, light rail, and local transport eitnding for all local transport schemes and the
Underground. Transport for London is both wellded and well-staffed, making it easier for
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the agency to retain control of the implementapoocess. Since Transport for London is also
responsible for managing the alternative transgiortanodes, it was possible to make the public
transit improvements that proved to be so criticdduilding acceptance for the congestion
pricing. In contrast, implementation attempts emtbridge, England and Hong Kong were
mired in conflicting political interests at variolevels of government. Additionally, political
stability is also critical in successful implemeida. For example, London was politically
stable throughout the implementation since it vdioduced early in Mayor Ken Livingstone’s
term (Ison & Rye, 2005).

When the private sector is involved in the adntrateon or oversight of a road pricing
project, the government often loses the abilitggbthe optimal prices to manage congestion.
Rather, the goal of the private sector is to mazéwrofits, and prices are set with this objective
in mind (Niskanene, et al., 2003). While in preetthe two are related, they are not identical.
As private investors continue to play a large inléhe development of road pricing projects, two
regulatory models to curb monopoly power of privatad developers have emerged: rate-of-
return regulation and toll regulation. Rate-ofuretregulation allows operators to implement
time-of-day pricing freely in response to congesiievels in order to maintain steady vehicle
flow — as on SR-91 and I-15 HOT lanes. With atefulation, the maximum toll is pre-
determined by the government based on traffic e&atl inflation index — as with Highway 407
in Toronto (Lindsey, 2003). On the other handg¢siprivate operators have greater incentive to
control costs, these tolls charged on private readge as benchmark for evaluating efficiency
of competing public roads.

Like technological and practical barriers, legadl amstitutional barriers rarely serve as a
long-term impediment to implementation. Perhaphénear-term, inadequate legislative
authority can delay a program. However, new laegjish is frequently developed and passed —
as is the case with the authorization that enalbdedion’s Congestion Charging Scheme or
California state legislation that permitted the wension of HOV lanes to HOT lanes — with
sufficient political support. Likewise, institutial and organizational structures can be altered to
reflect changing demands of road pricing projeétsrthermore, an advantage of having
numerous jurisdictions experimenting simultaneowgth road pricing is that new projects can
take lessons from various programs — both the sseseand failures — to determine the ideal
project design for the particular project (Linds2903). These impediments highlight the
importance of incremental rather than wholesaldamation of pricing, but legal and
institutional barriers, except as they have beerided by opponents to kill pricing proposals (as
in the case of New York), are unlikely to sink ajpct when broad public and political support
exists.

Acceptability Barriers

Strong public and political acceptance are perliag@snost important factors in
determining whether a road pricing project movew/évd. While technological, practical, legal
and institutional challenges can be overcome pexiehough popular and political support
exists, achieving such acceptance can be a dauninage. Although we will elaborate on this
topic in the report for Task A-5, this section wdlscuss some of the key political barriers and
some of the steps that can be taken in the impl&atien phase to minimize acceptability
problems.
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One important aspect of the development of palitrall is the interaction between
political support and the existing legal and ingitnal structures. The political and financial
relationships among agencies at various level®wégmment — federal, state, and local — and
between the various political parties can haveyaificant effect on the policy-decision making
process. Rather than being grounded in econonmiciples, the decision often reflect parochial
political interests. For example, often one lesfejovernment is fearful that it might lose out on
a new source of revenue. Also, the institutiorsalire of government is often biased against
change, and government employees are often feafriildw policies or organization
arrangements that could potentially threaten glodiisecurity (Niskanene, et al., 2003).

Certain justifications for introducing road prigiare more accepted than others. Among
the more acceptable justifications are (1) expamdad capacity, (2) environmental
improvements, and (3) safety improvements. Tolthg is introduced for the purpose of travel
demand management tends to meet stronger oppo@itiskanene, et al., 2003). It might be
difficult for the public to grasp the benefits ofad pricing in terms of demand management, but
funding road expansion is an easier concept tca@xpl

Another major hurdle in achieving public suppsrportraying the road pricing program
as equitable and fair. Equity issues are oftemddfin two ways: vertical equity and horizontal
equity. Vertical equity pertains to how peopldions of different types fair relative to one
another, while horizontal equity pertains to homitar people or firms fair relative to one
another. With respect to road pricing, these sirties or differences are most often expressed
in terms of income, but can also refer to racelettyn geographic location, mode, or (in the case
of firms) industry type (May & Sumalee, 2003). Hguwoncerns also vary greatly based on the
type of tolling project, with cordon tolls and H@dnes generally receiving far more criticism
than weight-distance fees, which are not basedcatibns traveled. Logically, those residents
who are likely to absorb a significant portion leétcosts but enjoy few of the benefits are more
likely to consider a road pricing program inequitaltompared with those who experience many
of the benefits, even if they also pay a substhptigtion of the costs.

Equity issues are treated in detail in Task A-tis research series. In a nutshell, a
variety of approaches have proven effective inrgpsguity concerns among both the public and
elected officials. For example, the means by whathrevenues are used plays a large role in
justifying the equity of road pricing initiative€xperience suggests that projects that are seen as
enhancing the mobility of all or most of a regiorésidents raise fewer equity concerns and can
help to overcome the equity concerns that do ai@ee effective method of improving mobility
across the region has been to dedicate fundsrsitienprovements. Many other proposals to
address equity issues in road pricing have begmogeal (Kind, Manville, and Shoup, 2007),
including rather complex and elegant proposals sisci-AIR” lanes, but many have yet to be
put into practice. One of the most effective mdansmproving public support has proven to be
to actively involve the community in the plannirtgges (Banister, 2004; Niskanene, et al.,
2003). The importance of community engagemenbleas highlighted in a number of case
studies, including London and San Diego. Finahadual, incremental implementation has
been shown to be effective in easing concerns faugress among both public officials and the
voting public.
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Lessons from Successful Implementation of Road Piitg

Six-Step Framework

Replogle (2006) has developed a six-step framewonduide the successful implementation
of road pricing. This framework incorporates manfyhe lessons learned from the case studies
and the identified barriers that must be overcomietroduce road pricing. While these steps
are roughly ordered, they should not be constradzbta sequential step-by-step plan for
implementation; rather these steps should be viegechecklist common to most successful
road pricing. Implementation is, more often tham, an iterative process.

1. Articulate system objectives

As the literature review and case studies have dstrated, the ability to clearly identify
and communicate the goals of the road pricing ptagenot only critical in designing the
project, but also in securing public and politiaateptance. First, a consensus must
agree that transportation problems, such as caongestarrant the introduction of a new
policy approach. A road pricing project must bersas a solution to an accepted
problem for the scheme to be successful from te€siperspective (leromonachou,
Warren, & Potter, 2006). For example, the Londmppsal clearly stated the program’s
objectives as to reduce total traffic in zone, @ase traffic speeds and reduce levels of
congestion in terms of vehicle delays (Ison & R3@05).

2. Affirm legal authority

Likewise, considering potential legal barriersiigically important in determining who
has the legal authority to implement a road prigngjects. Furthermore, it is critical to
determine whether any restrictions exist as to itmmd of facilities where tolling is
limited. It is also important to keep in mind thegal approval is often easier to obtain
either if road pricing projects are implementedydeimporarily to address a specific
problem or if the legislation is subject to periodeview (Lindsey, 2003). For example,
the cases of Oslo and Stockholm illustrate thatdatinuously re-evaluating the progress
of the road pricing projects, initial acceptancaigher.

3. Determine implementation framework

The optimal implementation framework is closelyatet to the system objectives, as
discussed in the report for Task A-1. For exampleprdon charging scheme would be
more appropriate for a project that aims to marcaggestion levels, while a facility toll
might be more appropriate for a project that aiom&ihd new infrastructure. The
potential for diversion of traffic from tolled fdities should be considered as this may
have an impact on the type of scheme implemented¢Bnan, 2007). Furthermore, at
this point, any applicable barriers to implemematshould be identified so that the
project can be developed efficiently. The timiridhee implementation path should also
be a major consideration — at what point is thg¢eotdikely to be met with the least
amount of resistance?
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4. Design & evaluate road pricing plan

The five major factors that should be consideree laee: (1) the coverage or scope of the
pricing system, (2) the composition of pricing m&as and their levels, (3) degree of
differentiation, (4) use of revenues, and (5) nefesupplementary measures, such as
transit development (Niskanene, et al., 2003).ofisials evaluate various road pricing
designs, they should keep in mind that projectilitgtheavily affected by the level of
the fee, the potential for evasion or diversiord Hre security of information about
people’s travel (Small & Gomez-lbanez, 1998). Sangested, and easy to understand
technologies increase the likelihood of succegsiplementation. Furthermore,
flexibility in the scheme’s design and technologg eritical in dealing with
unanticipated changes in the future of the pr@ect can help ensure the long-range
success of the program.

5. Adopt system plan, financing scheme

The implementing agency must determine the mostt¥ie method of funding the
project and the level of financial risk that puldiector is willing to assume. The various
funding mechanisms and lessons learned from thatrépm Task B-1 should be
considered at this step of the implementation @®cé&Vhile private investment in road
infrastructure has the potential to deliver tramsgmon improvements at a lower cost and
a shorter timeline than traditional procurementhods, partnering with the private
sector can also, when poorly structured, proveetodstly in the long-run (Iseki, Uchida,
& Taylor, 2008). Public-private partnerships act just “free money,” but rather a
redistribution of costs and risks between the pudtid private sectors (Iseki, Uchida, &
Taylor, 2008).

6. Procure management & technology services

More often than not, public agencies turn to thegte sector to develop technology and
manage the day-to-day operations of road pricigepts because the applicable
technical expertise often resides in the privattase However, as the German Toll
Collect case illustrates, the importance of devielpgo-called “complete contracts” with
these firms cannot be understated. In the Gerras@, the failure to develop adequate
technology in a timely fashion nearly sunk the engiroject.

One Step ata Time...

A gradual, incremental process has proven to beobtiee most effective approaches to

implementing road pricing. The identification elevant barriers to the specific situation are
critical in determining the constraints a governibfaones in implementing a road pricing
initiative, and in determining what is possible dedsible in the short, medium, and long-term
runs (Niskanene, et al., 2003). In addition tolibgiers that prohibit immediate
implementation, costs associated with introductsuth as transition, transaction, and
adjustment costs, justify a gradual implementagiotess (Niskanen, et al., 2003).
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Generally, societies only accept drastic policynges in emergencies. Although
increasing traffic congestion certainly imposesagive negative externalities, its gradual
evolution makes it less likely to be perceived asisis or emergency, at least not overnight
(Ison, 2004). The most fundamental reason gaipuigic acceptance is so challenging that
members of the public perceive that they standde by raising the cost of travel, but the
benefits of the toll revenue are ambiguous andlivett. In other words, the added costs are
certain, while the promised benefits are not. Reape generally suspicious of plans to change
arrangements with which they have grown comfortéBhaall & Gomez-lbanez, 1998).

Gradual, incremental approaches, on the other hgerthit learning and enhance understanding
and acceptance among the public (leromonachou,eWa&r Potter, 2006). The gradual growth
in popularity among those who live and work arotimel SR-91 Express Lanes in Orange County
is an example of this idea that familiarity breadseptance.

In order to maximize acceptability, road pricing@posals are often best presented as the
final element in comprehensive transportation plagprocess, only introduced once all other
alternatives have been exhausted (Ison, 2004; Hars003). Furthermore, people are more
likely to be accepting when the relationship betwidling and revenue is clear, such as
financing a new facility, which is funded directly the revenue (Small & Gomez-lbanez, 1998;
King, Manville, and Shoup, 2007). In fact, intraihg tolling to a region by applying it to a new
facility might be an effective means of gaining pealsupport (Niskanene, et al., 2003; King,
Manville, and Shoup, 2007). Examples of caseshhag utilized this approach include the
Toronto 407 ETR and the SR-91 in Orange CountyadRwicing cases that incorporate transit
improvements, such as London, Stockholm, and Segdyialso emphasize the fact that road
pricing is just one policy in a comprehensive apgtoto relieving traffic congestion.

Extensive literature has focused on the fact thlatates do not necessarily need to be set
at the optimal level upon initial implementationtbé road pricing project. Rather than an
optimal policy, the implementation path shouldd@alla sequence of what economists would
term “second-best” alternatives in moving towaitus witimate optimal policy. Although these
second-best prices are not ideal in all respduty, ¢an still be effective in achieving most of a
program’s goals, such as congestion relief or san@ngs. These second-best policies are
inferred from the specific barriers to implemerdati As a project moves towards optimal
implementation, the relevant impediments will deseeover time. These barriers fall away due
to a combination of society’s growing acceptanc@@ngovernment’s deliberate actions
(Niskanene, et al., 2003). In Europe, policy-maksve found that lower toll levels help build
public support and that the tolls can then be daiater to the optimal levels to control
congestion (Harsman, 2003). The European PRIM#Se studies support findings that this
stepwise implementation process is most effectlagman, 2003). In the United States,
experiences with the SR-91 in Orange County sudggasthe reasonable level of pricing,
although not optimal, still generate sufficienteaues to cover all the operating cost while
increasing the public’'s awareness of the efficdapad pricing.

The goal of the PRIMA project is to produce ppliecommendations and guidance for implementation o
urban road pricing systems in Europe through &seari case studies. The eight cities studied Wasie,
Barcelona, Marseille, Lyon, Stockholm, Rotterdararm and Zurich.
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In order to optimize efficiency of implementatidomgth top-down and bottom-up
approaches are helpful. For example, the fedaedhktate legislation often needs to be changed,
which requires the top-down authority (Harsman,30MHowever, in order to build adequate
public support, it is also important to harnesddoatup support. The political challenges play a
critical role in the successful implementation @da pricing proposals. In a democratically
accountable governmental organization, the ofterilicting presidential, national, federal, state,
and local electoral cycles result in very few naluperiods where road pricing can be planned
and implemented. Therefore, it is much more eiffeatvhen the proposal is promoted by a
single layer of government, if possible on the adian electoral mandate, as with Ken
Livingstone or Jan Goldsmith. However, this cortdaped in the attempted implementation of
the New York City Plan. When a decision needs toaltifed by multiple authorities or multiple
levels of government, and where government officeéake subject to varying electoral timelines,
it would be difficult to discuss sensitive issuasls as revenue-raising measures (Baker, 2002).

Yet another advantage of taking an incrementalaaagr to implementation is that this
method keeps the door open to alter or reverseractit a reasonably low cost (Niskanen, et al.,
2003). This flexibility is particularly importaim the later steps of the implementation path, so
that plans can be altered if new information cotodgyht. On the other hand, in terms of
reliability, sometimes it is best to design the lempentation path in such a way that the
government or implementing agency cannot deviat@ fthe plan once it has been put into
motion (Niskanen, et al., 2003).

Small and Gomez-lbanez (1998) point to the impantale incremental implementation
played in the development of road pricing in Scaadia. Road pricing in this region started in
Norway with toll rings implemented to help finartcansportation infrastructure, but gradually
incorporated traffic management goals as a secprudgective. The experiences in Norway
allowed Stockholm to adopt a much more extensai@i¢rmanagement strategy through an area
congestion fee. By the time the congestion feepragosed in Stockholm, residents were
familiar with the existence of tolls in Norway atiekir success. The Stockholm program was
also implemented as a fixed-term experiment thats @onclusion, was put before the voters,
the majority of whom elected to make the programoimg. Such gradual spillover effects are
currently taking place within the United Statesrage HOT lanes are successfully implemented
across the country from Houston to San Diego anavBreto Minneapolis.

Conclusion

This report provides a review of the potential ke to road pricing implementation, and
the lessons from the successful implementatiorrioing projects around the world. While
much of the information presented is drawn fronecgtsidies of congestion pricing from around
the world, we believe that many of the lessonsapgicable to California. While the
technological and acceptance issues will be exghoden later deliverables, special emphasis
should be placed on addressing acceptability coscas these are often the most challenging
barriers to overcome. The six-step framework preesehere provides guidance for important
issues to consider at each step of the implementatiocess. Lessons from success cases also
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highlight the importance of adopting an incrementglementation approach, particularly to
build adequate political and public support.

While the role the private sector can play in rpading projects was discussed at length
in the report for Task B-1, this report paper famisnore narrowly on the potential for private
sector involvement in technical and managementaspé®rivate firms often have a competitive
and experiential edge over public agencies in pliagithese services as their staff are often
more experienced and have access to a greateradnragources. However, the public sector
still needs to be cautious in developing such @mt$rto avoid situations such as those described
in the case of the German Toll Collect.

The organization of the public agencies tasked mighiementation can also play a
critical role in the success or failure of a projeGenerally, the more streamlined and less
bureaucratic the government actors, the greatdikiléhood of successful introduction of road
pricing. The London Charging program highlights #dvantages of a single agency managing
both transit improvements and the road pricingatiite.

As was noted at the outset, there does not appder any one best practice for the
introduction of road pricing. The U.S. is certgidifferent from the Europe, so many of the
lessons from European examples should be carefoiitextualized. As jurisdictions in
California move forward with road pricing projectise best implementation and management
scheme will depend greatly on the initiative’s albiges and the availability of public and private
resources.
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