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EXECUTIVE SUMMARY

INTRODUCTION

Kimley-Horn and Associates, Inc., in cooperation with the Metro-Dade Metropolitan Planning
Organization (MPO) and its designated steering committee, has studied the issues and potential
solutions involving the County's growing traffic congestion. This study has specifically examined
this urban congestion problem from a road pricing (supply and demand) perspective. In other
words, can the County's congestion be partially mitigated through creative pricing solutions that
would provide motorists, particularly single occupant vehicles (SOV), with financial incentives
sufficient to alter their travel behavior? The results of that analysis and the ensuant
recommendations are summarized in the following paragraphs.

What is Road Pricing?

Road pricing is simply imposing a toll on road users. It is a user fee. The more one uses the toll
facility, the more one pays. The user has the option of not using the toll facility.

What is Congestion Pricing?

Congestion pricing is a subset of road pricing. The value of the roadway network is higher in the
peak periods, as demonstrated by the higher demand during peak hours. Even though the value
is higher, no one "pays" for this higher value except through congestion "taxes"... perhaps the
cruelest tax, if you're the one in the ambulance that cannot reach the emergency room in time.
Congestion pricing simply involves placing premium or congestion tolls on roads, airport gates
or other congested assets during peak periods. These higher user fees are customarily designed
to 1) discourage peak usage and reduce congestion, and 2) increase revenues to improve peak
capacity of the congested assets.

Does Road Pricing Mean Toll Booths on All Highways?

It generally does not make sense to place tolls on all highways. Only carefully selected roads
should be tolled at all. Secondly, modern technology has evolved to a point where toll booths are
almost obsolete: tolls can be electronically credited, debited or billed to the road user's "smart
card" account (a special transponder that automatically identifies the user). Enforcement can be
electronic and semi-automatic, or fully automated, too. Eventually, toll booths will disappear
entirely.
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Is Road Pricing Fair?

As a user fee, road pricing is judged to be one of the fairest forms of pricing because the fee paid
increases/decreases with usage. There is also the option of not using the toll facility. "Free"
roads are almost always available. Special hardships sometimes do occur. These must be dealt
with by issuing special passes or discounted passes for the transit or highway system. The best
technique might be to offer free transit passes and discounted road user passes for the
economically disadvantaged.

Congestion Pricing and Current Federal Law

The Intermodal Surface Transportation Efficiency Act (ISTEA) was signed into law on December
18, 1991. This Act authorizes the use of Federal funds to be allocated for a wide-range of
transportation programs throughout a six-year period (1992-1997). Section 1012(b) of the ISTEA
authorizes the Secretary of Transportation to create a Congestion Pricing Pilot Program by
establishing agreements with up to five state or local governments or public authorities to conduct
and monitor congestion pricing pilot projects. Three such agreements may involve the use of tolls
on the Interstate System. Annual funding for this program is $25 million of which no more than $15
million may be allocated to any single entity in a given year. The intent of this program, as further
defined by FHWA, is to use congestion charges to encourage driver behavior in a manner that will
promote the use of alternative times, routes, modes or trip patterns to reduce congestion. These
charges shall be direct point, time-of-travel charges varying by location and/or time.

Since initially receiving proposals in February of 1993, many proposals and pre-project proposals
have been submitted to the Federal Highway Administration (FHWA), but none has been formally
selected to participate in the Congestion Pricing Pilot Program. Failure to meet the request's criteria,
insufficient public involvement programs, and lack of local public/political support appear to be the
primary reasons that no projects have been selected. As a result, the FHWA is working very closely
with the local entities which have submitted proposals in order that this pilot program may become
a reality. Should the Metro-Dade MPO decide to pursue congestion pricing as a road pricing
strategy, participation in this Pilot Program would be extremely beneficial during the formative years
of the new Dade County Expressway Authority.

Reasons for the Study

The logical reason for implementing any road pricing program is economic. Congestion suffered
by individual motorists also increases the less tangible social costs of accidents, pollution, and
other services such as emergency medical, police, and the court system. These costs, ranging
from 32 cents to 71 cents per vehicle mile, are not perceived by individual road users. Therefore,
if drivers could be exposed to these additional social costs through the payment of tolls, a more
efficient road system results, and the total system benefits would exceed the total system costs.
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Due to limited resources and insufficient right-of-way to build additional expressway facilities,
the MPO has commissioned this study of road pricing strategies, including transit alternatives
involving high occupancy vehicles (HOV's), to address increasing traffic volumes. One of the
main objectives of this study is to investigate the potential of creating a revenue base for the
construction of new road pricing facilities and for funding transit. These road pricing strategies
were developed in response to new federal requirements contained in the Intermodal Surface
Transportation Efficiency Act of 1991 which now mandate certain compliance measures aimed at
curbing air pollution while improving urban mobility.

ROAD/CONGESTION PRICING STRATEGIES
There are six basic pricing strategies that can be employed for any road/congestion pricing program:

1. Static Pricing, 24 Hours - Static pricing is road pricing in its simplest form. This consists of
a fixed toll which is charged to vehicles along a roadway, at an on or off ramp, at a mainline
barrier, or on a causeway. (Tolls can be levied at several locations along the roadway.) Being
"static," the amount of toll paid by a particular type of vehicle remains fixed 24 hours a day.
The toll collection technique for all strategies are assumed to initially be a combination of
manual and electronic--and evolving to almost fully electronic toll collection (ETC).

2.  Static Pricing, Peak Period Only (PPO) - Similar to strategy number one, except that the toll
is only applied at one flat rate during designated predetermined peak periods. Off-peak travel -
is "free."

3.  Fixed Time, 24 Hour Congestion Pricing - This strategy has one significant difference from
the static 24 hour pricing strategy. In this case, the toll rate will be higher in the peak periods
and lower the rest of the day. Within the peak period, the toll rate may change one or more
times within predetermined time slots in the peak period. For example, the toll rate may be -
25¢ during off-peak periods, 35¢ from 6:00 AM to 7:00 AM and 50¢ from 7:00 AM to 8:00
AM, etc.

4.  Fixed Time, PPO Congestion Pricing - Similar to strategy number three, however, the tolls
are variable during the designated peak hours and peak hour fringes (periods immediately
preceding and following the peak period). The toll rates may increase from 25¢ to 35¢ at 6:00
AM, then move upwards again at pre-prescribed times to 40¢ and 50¢ as congestion increases -
within the peak period. Off-peak travel is "free."

5.  Realtime, 24 Hour Congestion Pricing - This is the most advanced form of congestion
pricing. It is similar to strategy number four, however, the tolls are applied all day and the tolls
vary in response to actual congestion present-on the road at the time of travel. Actual
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congestion levels can be determined using advanced techniques such as embedded freeway
loop detectors or video image detection technology. Other dynamic toll structures, based on
vehicle occupancy and vehicle type can also be implemented in a similar manner.

6. Realtime, PPO Congestion Pricing - Similar to strategy number five, with the tolls only
being applied during the peak periods, when congestion beyond a certain predefined tolerance
is detected automatically by the system, and toll rates are automatically changed in response
to realtime system demand/performance profile. Motorists are notified of impending toll rate
changes via variable message signs (VMS).

The strategies to be used for any particular road/congestion pricing program depend on the local
conditions. Furthermore, strategies 5 and 6 are still in the development stage, and will require
advanced detection, control and other Intelligent Transportation Systems (ITS) equipment to
implement. Although Automatic Vehicle Identification (AVI), automated occupancy detection, and
other such ITS technology exists to implement these pricing strategies, there are very few examples
in use. As freeways become more "intelligent," tollroads will continue to move toward real time
congestion pricing and away from static and fixed time pricing.

The above six road pricing strategies can be applied to either the entire freeway (or causeway), or
only along any HOV lanes that may be present. Therefore, a total of twelve road pricing techniques
are available. The HOV lane pricing options involve four possibilities:

1. Add a Lane - Adding a lane to an existing facility for exclusive HOV use.

2.  Take a Lane - Taking an existing lane from a facility and converting it from general use into
HOV use. This option is politically very aggressive and often quite difficult to impose.

3.  Add and Take a Lane - A combination of the above two options. This option involves
widening a facility to accommodate a new HOV lane, while at the same time, converting an
existing general use lane for exclusive HOV use. The option can be controversial if not
handled properly through effective public information processes.

4.  Ramp Metering Bypass (RMB) Lane Pricing - A ramp metering system is currently under
design for [-95 in Dade County. This system is designed to optimize freeway flow. Selected
ramps could have bypass lanes for buses and carpools, who may bypass the queue at the ramp
meter signal by using a parallel lane. SOV's may also be permitted to use the bypass lane--at
a price, and only if the SOV is equipped with an AVI transponder to enable the toll to be
electronically exacted. :
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Levels of Aggressiveness

As indicated previously, certain road pricing strategies can be more aggressive and controversial than
others. The degree of aggressiveness of any particular strategy can be classified from very
conservative to ultra-aggressive. The level of aggressiveness for any road pricing strategy also
depends on the toll rate that is used. An aggressive plan would generally implement tolls at a high
rate, say 10¢ to 15¢ per mile, while a conservative plan may charge 7¢ to 10¢ per mile. Research
by the authors has shown that major metropolitan markets can sustain optimum toll rates averaging
between 10¢ to 15¢ per mile during the off-peak period and 20¢ to 25¢ per mile during the peak
period.

Toll Collection Systems

The collection systems involved with traditional road pricing include manual toll booths in
combination with automatic collection systems using pre-sold decals. Electronic Toll Collection
(ETC) systems are coming of age with technological advancements in both hardware and software.
One form of this technology is the Automatic Vehicle Identification (AVI) system. This technology
uses both credit and debit collection systems in combination with manual collection techniques for
users who do not have the automatic payment equipment installed in their vehicles.

The consultant team is supportive of the rapid implementation of AVI/ETC technology on all new
and existing toll facilities. For the purposes of this study, it is recommended, and it was assumed
that any new toll facilities would be constructed with AVI/ETC equipment, and existing facilities
would be converted to uniform AVI/ETC facilities on a countywide basis.

Uses of Funds

Potential applications for use of road/congestion pricing revenues are many with the goal being to
advance the state-of-the-art for improved congestion management. The following list summarlzes
some of the more popular fundlng opportunities with state and federal governments.

» Additional, revenue-producing road pricing projects, such as the SR 112 extension and
other unfunded projects.

» ITS projects, including AVI/ETC hardware and software applications, either for capital
or operating costs.

»  Fixed guideway transit or commuter rail, or high speed rail projects, either for capital or
operating improvements.

«  The acquisition or operation of express bus routes and park-ride facilities, possibly as part
of an HOV lane pricing project.

«  Any HOVL or busway project, especially those that promote a reduction in SOV's.

¢:\461315\execsum.1pt;0595;1mj May 1995
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Congestion pricing revenues derived from one facility are generally used to improve operations in
the immediate corridor. However, they could also be used in other corridors to promote regional
improvements.

The use of pricing revenues must be placed in proper perspective during the decision-making process
for selecting the appropriate strategy. The intended use of funds could mollify the degree of
aggressiveness assumed for a pricing strategy.

For example, the placement of a peak period only toll on I-95 and the Palmetto Expressway would
normally be considered "very aggressive" or "ultra aggressive." However, if the funds generated
could change the outcome of the NW 27th Avenue extension of the Metrorail Extension from "not
feasible" to "feasible," then the acceptability of the pricing strategy might be judged less harshly.

PACKAGING PROJECTS INTO PLANS

Numerous combinations of eligible roadway facilities and congestion pricing strategies were
considered in structuring packages and sub-packages of congestion pricing projects. Initially eight
packages of projects were developed from the eligible facilities previously identified.
Subsequently, those categories were reduced to four by combining those that were similar. The
resultant road pricing plans were: Do Nothing, Conservative, Moderate, and Aggressive.

RECOMMENDATIONS

Based on the program's evaluation factors in combination with the projected revenue, it is
recommended that Dade County implement (in phases) the Moderate Package of congestion pricing
strategies. Table I shows the evaluation of the four (4) plans and the Year 2030 Net Present Values
(NPV) of the revenues in 1994 dollars. Figure I shows the recommended plan at the end of its full
implementation. It must be noted that a phased implementation of this plan is recommended, and
Figure I only shows the final phase, which includes strategies implemented in previous phases.

TABLE 1
PLAN EVALUATION

'Do Nothing $0.2 Billioﬁ '
Conservative $ 1.5 Billion
Moderate ' Very Good ' $ 6.2 Billion
Aggressive Good $ 13.0 Billion
9:\461315\execsum.1pt;0595;lmj May 1995
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All recommendations are being made at a sketch-planning level of analysis. Therefore, each project
recommendation should be confirmed by a detailed, project-specific feasibility study prior to its
implementation. In general, the recommendations developed as part of this study are the result of
the following considerations:

1.

2.

The MPO should adopt a road pricing policy for Metro-Dade County.

Certain strategies, such as raising tolls on existing toll facilities up to reasonable national
norms, should be instituted as soon as possible to create more revenue for modernizing existing
toll operations in the short term, and creating capital for more assets in the long term.

All existing toll facilities should be converted from manual operation to automated AVI/ETC
operation as soon as possible to reduce operating costs and increase net revenues.

All toll facilities (city, county, and state) should utilize consistent AVI technology, such as that
being deployed by Florida's Turnpike, to reduce operating costs and increase net revenues. A
centralized computer-based management control center for all city, county and state toll
facilities should be implemented to further reduce operating costs.

An application should be made for federal funding under the ISTEA (Section 1012(b))
Congestion Pricing Pilot Program for selected elements of the Metro-Dade Road Pricing Plan,
including: AVI technology and congestion pricing.

To effectively deal with Year 2030 traffic volumes, Dade County must implement certain
congestion pricing strategies regardless of their political and/or social "acceptability".

In the final analysis, the "best" package is one consisting of a good balance between public
acceptability and revenue generating ability.

The following list summarizes recommended specific road pricing projects by phase‘over the next
15to 20 years. These projects are also shown in Table II.

Phasing

Phase 1 (2 years) 1995 - 1996

- Convert all existing tolled facilities to AVI/ETC.
- Apply for FHWA grant under the Congestion Pricing Pilot Program and implement
congestion pricing on selected facilities in 1996-97.
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- Increase existing 24-hour tolls (first to 7¢/mile and then to 12¢/mile) on all existing tolled
expressways including a new toll plaza on SR 836 west of SR 826 and bi-directional tolls
on existing SR 836/SR 112 plazas in 1995-96.

- Build 2 "priced" HOVL's (3 passengers or more) on SR 826.

- Prepare PD&E studies and obtain location/design approval of the SR 112 Extension, the
SR 836 Extension, and the SR 874 Extension.

- Implement weekend/holiday congestion pricing on the Rickenbacker Causeway in 1996.

. Phase 2 (4 years) 1997 - 2000

- Implement congestion pricing on all existing tolled expressways.

- Implement ramp-metering bypass pricing on I-95.

- Construct the planned freeway extensions: SR 836, SR 874, SR 112 and implement
congestion pricing. '

. Phase 3 (5 years) 2001 - 2005

- Take alane on I-95 and implement HOVL pricing (2 HOV lanes in each direction, total).
- Take a lane on SR 826 and implement HOVL pricing.

. Phase 4 (5 years) 2006 - 2010

- Apply PPO congestion pricing to all "generators" including (AM peak) approaches to the
Golden Glades interchange, and the entrance to the Miami International Airport.

- PPO congestion pricing on all existing non-toll freeways.

- Construct U.S. 1/Biscayne Boulevard busway/HOV-way and sell the surplus capacity to
SOV's at a premium.

ARTERIAL IMPACTS

A diversion analysis was conducted to determine the impacts that the Moderate Road Pricing
Package may have on Dade County's arterial roadway network. The volumes and LOS for the Year
2000 Existing+Committed network were compared to the volumes and LOS for the Moderate
Package network to determine the significance of the traffic diversion.

The diversion analysis indicates that the addition of tolls (as identified in the moderate road pricing
plan) to currently untolled facilities produces significant diversions of traffic to parallel arterial
streets. The amount of diversion varies substantially from facility to facility, anywhere from 20%
to 70 %, largely based upon the alternative routes available.
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However, the analysis shows that the LOS on the parallel arterial facilities on almost all the
segments analyzed does not exceed LOS "D." There are only three segments where the LOS falls
to "F" after the tolls are imposed. It can therefore be concluded that there is a significant amount of
unused capacity on arterial streets that is more efficiently utilized once these tolls are imposed.

The peak hour conditions are expected to be more severe on the arterial streets, since currently, there

are already some capacity problems on these facilities. In general, the amount of peak hour diversion
 desired can be managed by the toll rate that is in effect during these hours. Pricing can be used as
an effective management tool, and the ability to control the toll rates on a real-time basis in the future
will further enhance this tool.

CONCLUSION

Further detailed study is needed to confirm or deny the rough sketch planning estimates of revenue
and net present value. It is recommended that detailed project-specific road pricing feasibility
studies, implementation plans, and project-specific concept development reports be prepared for all
the projects listed above before implementation of any of these sketch planning recommendations.

A comprehensive public involvement and public relations program should be undertaken to educate
and inform the affected communities. In addition to this, an administrative program to
balance/equitably distribute the economic impact should also be designed in detail.
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Table I1

SUMMARY OF RECOMMENDED ROAD PRICING PROGRAM

STRATEGIES |Increase tolls on all Implement congestion |HOV lane pricing - Congestion pricing of
tolled expressways and |on tolled expressways | Take-a-lane strategy all "generators"
implement AVI/ETC
Add one lane in each Ramp metering bypass PPO pricing of non-
direction for HOV use |pricing on I-95 toll freeways
and implement HOV
lane pricing Busway / HOVway

Construct all planned Pricing
Apply for FHWA freeway extensions
Congestion Pricing and implement Busway / HOVway
Grant congestion pricing Pricing :

KEY Florida Turnpike HEFT (Florida Turnpike. HEFT |SR 826 MIA

FACILITIES  |Gratigny Parkway Gratigny Parkway I-95 Golden Glades

AFFECTED SR 112 SR 112 Interchange
SR 836 SR 836
SR 874 SR 874 1-95

SR 826
SR 826 I-95 SR 878
SR 112 Extension US 1/Biscayne Blvd
SR 836 Extension
SR 874 Extension
COPR Kimley-Horn Infrastructure Privatization STRVSAGG.WBI:F
& Finance Group, All Rights Reserved 10-May-95
4613.15
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CHAPTER 1
INTRODUCTION

1.1 Introduction

An efficient and effective transportation infrastructure is a key factor in the economic well being of
any community, state, or country. It is the transportation infrastructure that provides the means by
which goods, services, and people can be moved between the activity points within the community.
Because of this function, the efficiency and effectiveness with which the transportation infrastructure
operates can have a significant impact on the health and growth potential of the community it serves.

A community with an inadequate and poorly maintained transportation infrastructure will have a
difficult time keeping its existing economic base businesses and industries and an even more difficult
time attracting new ones. Existing companies will begin to seek new locations for their operations
as the use of the community's inadequate transportation network becomes more costly and
frustrating. Additionally, businesses considering moving to the community may decide to look
elsewhere for a location with an infrastructure and network that will allow them to operate in a more
efficient and profitable manner.

On the other hand, a community that maintains an efficient and effective transportation network will
have an enhanced ability to grow and prosper. Maintaining and improving the transportation system
also provides its own direct economic stimulus by putting people to work.

Today, most urbanized areas throughout the United States are finding it increasingly difficult to
maintain an adequate transportation network. The problems facing these areas include ever
increasing traffic congestion, declining air quality, and fierce competition for funding. Although
these problems are difficult to solve, creative solutions will likely involve two key strategies: 1)
congestion management, and 2) generating new revenues from which to fund enhanced or new
facilities. Road pricing and congestion pricing are two techniques which focus on these two
strategies. As a result, interest in these techniques has been growing rapidly in recent years.

1.2  Economic Theory

The case for implementing congestion pricing can be made by examining the economics of a
freeway system. It relates to the overall efficiency with which congested road networks are used.

As demand to use a freeway increases, speeds decrease, adding to the private cost to individual users.
Drivers decide to use the freeway if their personal benefits are equal to or greater than their costs.
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The traffic volume on a freeway is determined by the point at which the user benefits and the user
costs are in equilibrium.

With falling speeds, each additional user not only further reduces speeds, but imposes additional
social costs. These costs include additional delays, accidents, air, water and noise pollution, and
degrade public services such as emergency medical service, police and the court system. These
social costs can be substantial. Research has shown that the combined social costs of a congested
freeway range between 32 cents and 71 cents per vehicle-mile.! The individual driver generally does
not perceive these costs and decides to travel even though the total system costs exceed the total
benefits. The fact of the matter is that highway infrastructure is more valuable during peak periods
than off-peak periods. However, this increase in value is not reflected in the cost of usage. Asa
result, a very large, and growing demand-supply imbalance is produced in the peak periods of every
major western city.

This is a situation where an additional private cost, or "toll" can be imposed. If all freeway users
were charged a toll equal to the social costs of their trip, efficiency of the freeway, according to
economic theory, would be maximized. A driver exposed to this additional cost, must then decide
whether or not the benefits derived from the use of the transportation network warrant the additional
cost.

Once the cost of freeway usage becomes "perceived" by the motorist, more rational and
economically productive decisions are created:

1. Truckers and business persons who can make the tolled trip "pay" for itself will use the
tolled highway. They will be able to use it in a more efficient and economically
productive way, since traffic flow conditions will improve because of those "tolled-off"
the freeway.

2. Motorists that don't really need to make the trip at that price will often defer, delay or
suppress the trip. This results in less travel and less air pollution.

3. Some motorists will decide that the cost of the transit fare is cheaper, and elect to use the
transit system. New transit usage is created.

4. The new revenues created can be used to fund:

'De Corla-Souza, Patrick and Anthony Kane. "Peak Period Tolls: One Cure for Urban Congestion."
Compendium of Technical Papers for the 61st Annual Meeting of the Institute of Transportation Engineers, September
1991.
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a. more road-pricing options to create even more revenues, and
b. new transit services and new transit assets to attract more transit usage.

At the same time, it must be recognized that economic inequities can be produced by road pricing
for the economically disadvantaged. Modern road pricing strategy provides some methods to
overcome this valid concern:

1. First, alternative "free" (often less congested) routes are always available to all users.

2. Second, transit passes or toll "passes" (transponders) can be discounted and given or sold
to the qualified economically disadvantaged population.

In summary, road pricing, and particularly congestion pricing, are two of the most powerful
behavior-modification tools available in the realm of travel behavior. Perceived, out-of-pocket costs
can produce large-scale changes in road-user behavior and simultaneously solve the demand-supply
problem in a two-fold manner:

1. by increasing the perceived cost, demand can be reduced, and
2. by increasing revenues, new supply-side assets can be created.
1.3 Overview of the Report

The overall purpose of this study is to identify, on a preliminary basis, several promising road
pricing strategies and possible application sites in Dade County.

Chapter 2 provides a brief discussion of the issues and economic rationale associated with the
congestion pricing and road pricing concepts. Also included in this chapter is a summary of
interviews conducted with entities either planning or currently operating congestion/road pricing
programs. These interviews were conducted at the national as well as international level.

Chapter 3 presents the goals objectives, and evaluation criteria of a road pricing and congestion
pricing program. These are not specific to Metropolitan Dade County but would apply to most
transportation pricing programs throughout the world.

Pricing strategies for a congestion pricing program are developed and presented in Chapter 4. These
strategies range from "very conservative" (small increases in existing tolls) to "ultra aggressive" (24-
hour pricing of selected major highways).
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Eligible facilities within Metropolitan Dade County are identified in Chapter 5. These facilities
include existing tolled expressways as well as major arterial streets. ‘

In Chapter 6, pricing strategies and eligible facilities are combined to form project "packages" and
"subpackages" which are classified according to their respective levels of aggressiveness. Revenue
forecasts for the project packages are developed and presented in Chapter 7. And finally, a summary
of findings and recommendations is presented in Chapter 8.
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CHAPTER 2
ROAD PRICING CONCEPTS

2.1 Congestion Pricing

The cost of a trip on a transportation facility includes the traveler's time and vehicle operating costs
as well as the impact on other travellers by adding to the level of congestion. A congestion price is
a user fee based on the difference between the perceived cost and the actual cost imposed on other
users as a result of additional delay. "Congestion Pricing" is a method of road pricing which
implements time-of-travel charges for roadway use which can vary by location, time of day, and/or
vehicle occupancy. The goal, in addition to raising sufficient revenue, is to reduce congestion,
improve air quality and economic efficiency, conserve energy, and shift traffic to off-peak periods,
to other modes of transportation, to higher occupancy vehicles, or to less congested routes.

One example of congestion pricing is the charging of different toll rates by time of day. For
example, a causeway toll rate could be double the regular rate during the moring and evening peak
periods. This strategy discourages travel during the peak hours, and therefore could be used to
manage congestion levels on the causeway.

A more creative example of congestion pricing would be to charge Single Occupant Vehicles (SOV)
a fee to use under-utilized High Occupancy Vehicle (HOV) lanes during the peak traffic periods.
This strategy, sometimes referred to as "selling excess HOV lane capacity" has a number of benefits.
First, it derives additional transportation revenues for use in maintaining existing facilities or
constructing new HOV lanes. Second, it balances facility utilization by increasing the volumes
within the HOV lanes so that they are better utilized. Third, congestion relief is provided in the SOV
lanes by diverting some of the traffic that is willing to pay a premium for using the HOV lanes.

Finally, air and noise impacts are reduced due to the traffic operating at a higher Level of Service
(LOS).

It should be noted that road pricing is only one of several ways to increase revenue for transportation
purposes. While this report focuses on road pricing, it is not our intent to suggest that this is the
preferred method for increasing transportation revenues. Motor fuel taxes and other pricing
mechanisms such as sales taxes were not comparatively analyzed nor included within the scope of
this study. This report does, however, analyze a variety of road pricing applications and strategies
and identifies eligible facilities for the possible application of these strategies. In the final analysis,
any revenue stream derived from the implementation of road pricing strategies must be optimally
blended with other new sources of revenue to completely achieve the County's strategic
transportation objectives.
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The variety of road/congestion pricing options is almost limitless. The list below presents some
strategies identified by the Federal Highway Administration:

Fixed Point Tolls:

Regional/Area-wide Tolls:

Corridor Tolls:

Congestion Generators:

Existing or New & Public or Private
Toll Facilities:

Area Licensing:

Peak Period Discounts:

Sales of Excess HOVL Capacity:

Area-wide Parking Charges:

Graduated Pricing:

Tolls collected at fixed intervals along a freeway or causeway.

Tolls implemented at several critical locations to have a
regional congestion management impact.

Tolls implemented along congested corridors on one or more
parallel facilities.

Tolls implemented at entrances to major congestion generators
such as airports.

Tolls implemented on expressways.

Tolls charged usually at several entry points into a large area
such as a CBD.

Strategy usually used on transit alternatives, particularly LRT
and busways, to encourage transit use.

Allow SOV's to use the HOV lanes at a premium rate.

A strategy that is generally applicable in certain areas such as a
theater or historic district.

Pricing that varies with congestion levels. Realistically can

only be used in combination with AVI technology.

This report presents a broad, but finite, array of policy choices and their consequences. The ultimate
policy decision will involve balancing trade-offs between the positive and negative impacts derived
from implementing a comprehensive road pricing plan. Ultimately, this report should result in a
conscious decision by the County to either maintain the status quo, or adopt some level of
aggressiveness by including a road pricing element in the Comprehensive Development Master Plan.

The strategies described above have differing degrees of aggressiveness. Some, such as area
licensing, are much more controversial than others, as they could have significant consequences for
business in the area. Others, such as fixed point tolls, have a long history of implementation and as
a result, are much less controversial.

2.2 Equity

A congestion pricing program that effects the desired congestion level goals would have négative
implications for lower income households. This would be particularly true for work trips, which
would be hardest hit by congestion pricing, since these trips generally occur during the peak periods.
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The impact on lower income groups would be disproportionate to the relative benefits received by
these groups, unless countermeasures or "special benefit payments" (rebates) were implemented to
offset this impact. Such countermeasures might include the following:

. Discounted rates for lower income groups. This can be implemented by accessing the existing
welfare system database. Persons currently eligible for food stamps or other welfare payments
could receive discount toll cards for use on the toll facilities.

. Allow a portion of the revenues derived from the congestion pricing program to be used to
subsidize transit fares for lower income households.

2.3 Impacts of Road Pricing

In addition to the equity issues described above, there are both positive and negative impacts
associated with the implementation of a road pricing program. These include impacts on revenue
yield, roadway congestion (on the subject facility as well as the adjacent street system) the
environment (primarily air quality), beach residents and workers, and the tourist industry. Impacts
on these elements and various economic groups have been analyzed in a qualitative manner and the
results are presented in Table 2.1.

2.4 Literature Search and Current Applications

Kimley-Horn undertook a literature search of the congestion pricing subject. The search was
conducted using the Transportation Research Information Service (TRIS), which searches several
United States and European databases for articles on a given topic. The resulting data includes the
name, author, source, and abstract of the related articles. This information is included in Appendix
A of this report.

In addition to the TRIS literature search, detailed research was conducted by Kittelson & Associates,
Inc. on existing or planned congestion pricing programs. This effort details programs in Singapore,
Hong Kong, Norway, and also the United States. A comparison summary of all the programs is
shown in Table 2.2. This report is attached as Appendix B.
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TABLE 2.1
ROAD PRICING IMPACTS

Revenues 0 1 2 1 1 3 3
Congestion

-On -3 1 2 1 1 3 -1
expressways/causeways

-1 -1 2 0 0 -2 -2

- On adjacent arterial streets
Environment -1 1 -1 1 0 2 2
Social/Financial

- Beach residents ‘ 0 0 0 0 0 0 0

- Low income persons® 0 0 0 0 0 0 0

- Moderate income persons 0 -2 0 0 -2 -2 -2

- High income persons 0 -1 0 0 -1 -1 -1

- Tourists 0 -1 0 0 -2 -2 -2

- SOVs 0 -1 0 -2 -2 -2 -2

- HOvs® 0 0 0 2 0 0 0
Scale: Negative Impacts No Impacts Positive Impacts

-3 -2 -1 0 1 2 3
Worse ¢=---—-—- | i -# Better

Notes:

T Assumes no increases in the number of toll roads.

2 Includes tollroads on new alignments, plus increasing tolls on existing toll roads, coupled with added capacity.

3 HOVL pricing involves adding HOVL capacity to an existing freeway or arterial, sometimes by taking an existing SOVL,
and sometimes adding lanes for HOV usage.

4 Beach residents and low income persons travel free.

5 All low-income households receive discounted or free access to transportation facilities.

® HOV3s would always receive free travel under the proposed pricing schemes.
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TABLE 2.2

CONGESTION PRICING PROGRAMS 7

SUMMARY TABLE
.TYPE Area Licensing Scheme Area Licensing Scheme Area Licensing Scheme Area Licensing Scheme Corridor Pricing Scheme Bridge Pricing Scheme
33 entry points 18 toll points, plus higher gas Random video surveillence Inbound-only 18 gates, New toll facility, includes Existing tolls will be replaced
Manual toll collection taxes, registration / licence fees video surveillence ETTM collection variable tolls, including ETTM
START June 1975 March 1983 January 1986 February 1990 Expected to open in 1995 Pending approval
GOALS Reduce congestion 25-30% Reduce traffic Fund road improvements Fund road improvements Increase throughput and Reduce congestion, increase
Slow vehicle ownership Observe driver behaviour and additional roads and additional roads person trips, encourage car mobility, influence behaviour,
Encourage transit use Test ETTM technology pooling demonstrate congestion pricing
TIMES Start: AM, 1989: AM/PM 5 periods between 7 AM and 6AM to 10PM weekdays 24 hours a day 24-hour real-time congestion 24-hour real-time congestion
Since Jan 1994: All day 7 PM pricing pricing
VEHICLES All vehicles except scheduled 2,600 equipped vehicles All vehicles except scheduled All motorists entering the All vehicles except those with | All vehicles except those with
buses buses CBD three or more passengers three or more passengers
TOLLS Vehicles $1.25 /day, motor- $0.90 peak period, half price $0.70 - $1.60 per day with $1.60 per transaction Dependant on congestion Dependant on congestion
cycles $0.50 /day, company during "shoulder" peaks discounted seasonal passes between 25 cents and $2.
vehicle $2.50 /day (month, six-month, year)
RESULTS Inbound AM traffic decreased % of vehicle fleet that were 5.4% (seasonal), 29.8% (daily) Evaluation is underway. Not open yet Not open yet
by 44%, car pooling trips private cars decreased 50%. decrease in vehicle trips, 10% Preliminary results show 5%
went from 23% to 53%. Private car use decreased 10%. reduction in CBD-bound vehicles |reduction in CBD traffic
SUCCESSES | Reduction in CBD vehicle trips Tecnical success with use of Very carefully negotiated, all Not yet documented Not open yet Not open yet
Increased transit use and vehicle identification technology |parties were involved
funding and roadside computers
PROBLEMS |Some outlying congestion Public outcry, poor timing . No significant problems N/A Not open yet Not open yet
Experiment was stopped
COSTS $2.8M (1975) + $0.4M between | Estimated at $31.65M $2.58M capital, plus $1.45M Approx. $2 billion capital Approx. $125 M Estimated to be $28.9M
1975 and 1989 capital costs. per year operating (in 1986 $) costs, plus approx. $1 M
Operation: $118,000 / month / year in operating costs
REVENUES | $15M per year N/A $11.1M in 1986, matched by Estimated at $96 M Not open yet Not open yet
central government
USES OF All revenues go to Central N/A 80% for roads, 20% for bus lanes [80% for roads, 20% for O&M of the facility, profits Improve rideshare, bus, ferry,
FUNDS Revenue Fund and transit, and some bikeways  |transit, including busways returned to investors BART, drive-alone services
FUTURE ETTM and AVI being tested ETTM and AVI being tested for | Outer loop being considered No other plans Not applicable Not applicable
harbor tunnels

Note: All currencies are in U.S, dollars.
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As Table 2.2 shows, there are no existing congestion pricing programs currently in operation in the
United States, however, two are pending; one in San Francisco, and the other in Orange County,
California. Both programs would employ 24 hour real-time congestion pricing techniques and will
include electronic toll collection.

Internationally, Singapore's Area Licensing Scheme was the world's first congestion pricing
program, implemented in 1975. Single Occupant Vehicles (SOVs) are required to pay premium
rates to enter the CBD area. An excellent transit system and high vehicle ownership taxes encourage
transit and carpool usage. Other area licensing schemes are in operation in the cities of Bergen and
Oslo, in Norway.

2.5 Congestion Pricing and Current Federal Law

The Intermodal Surface Transportation Efficiency Act (ISTEA) was signed into law on December
18, 1991. This Act authorizes the use of Federal funds to be allocated for a wide-range of
transportation programs throughout a six-year period (1992-1997). Section 1012(b) of the ISTEA
authorizes the Secretary of Transportation to create a Congestion Pricing Pilot Program (CPPP) by
establishing agreements with up to five state or local governments or public authorities to conduct
and monitor congestion pricing pilot projects. Three such agreements may involve the use of tolls
on the Interstate System. Annual funding for this program is $25 million of which no more than $15
million may be allocated to any single entity in a given year. The intent of this program, as further
defined by FHWA, is to use congestion charges to encourage driver behavior in a manner that will
promote the use of alternative times, routes, modes or trip patterns to reduce congestion. These
charges shall be direct point, time-of-travel charges varying by location and/or time.

Since initially receiving proposals in February of 1993, many proposals and pre-project proposals
have been submitted to the Federal Highway Administration (FHWA), but none has been formally
selected to participate in the Congestion Pricing Pilot Program. Failure to meet the request's criteria,
insufficient public involvement programs, and lack of local public/political support appear to be the
primary reasons that no projects have been selected. As a result, the FHWA is working very closely
with the local entities which have submitted proposals in order that this pilot program may become
a reality. Should the Metro-Dade MPO decide to pursue congestion pricing as a road pricing
strategy, participation in this Pilot Program would be extremely beneficial during the formative years
of the new Dade County Expressway Authorlty
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CHAPTER 3
GOALS AND OBJECTIVES OF A
CONGESTION PRICING PROGRAM

The ultimate goal of any congestion pricing program is to produce a systemic change in
transportation philosophy. A change that will result in increased transportation system efficiency
coupled with the resultant gains in mobility, air quality, and energy conservation. This goal is
typically sought through a comprehensive program of improvements which are designed to influence
traveler behavior through the effective use of existing and proposed facilities, pricing strategies,
state-of-the-art technology such as Automated Vehicle Identification (AVI), Electronic Toll
Collection (ETC), and Intelligent Transportation Systems (ITS), and a focused promotional program.
A secondary, but extremely important benefit to the overall goal of system efficiency is the revenue
producing potential of the program.

3.1 Goals and Objectives

Goals and objectives are the tools that must be developed in order to establish and maintain the
direction and evaluation of any program. Goals are long term in nature and reflect the ultimate
desired targets. Objectives, on the other hand, are measurable, intermediate steps which typically
must be met in order to achieve the associated long-range goals.

3.1.1-Goal 1: Reduce congestion by promoting the efficient use of available roadway
capacity.

Objectives for Goal 1 include:

« To effect a paradigm shift in traveller behavior through a road pricing
structure which more closely represents the actual cost of a trip on the
highway network. Pricing may vary by time of day, vehicle occupancy,
location, and/or actual level of congestion (real time pricing).

» To provide a means, such as pricing, by which Single Occupant Vehicles
(SOV) can legally use High Occupancy Vehicle (HOV) lanes to effect more
efficient utilization of under-utilized HOV lanes.

»  To encourage greater utilization of the region's under-utilized major arterial
street system assets.
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To increase transit ridership through subsidized fares and increased services
funded by road pricing revenues.

Evaluation Criteria for Goal 1 are:

. System travel time and delay

Vehicle-miles of travel (VMT)
Volume to capacity ratios (v/c)
Roadway levels of service (LOS)
Traffic accident rates

Vehicle occupancy rates

Transit ridership

HOV lane throughput

3.1.2 - Goal 2: Increase revenues available for transportation infrastructure.

Objectives for this goal are:

To develop a road pricing structure which more accurately represents
actual the cost of a trip which is the sum of individual and societal costs.

To generate revenues through road pricing strategies which may be used to
subsidize and/or improve a transit facility within the same corridor.

To secure discretionary, competitive ISTEA Section 1012(b) funding for the
development of a congestion pricing pilot program.

Evaluation Criteria include:

roadpric.rpt/0595

Transportation revenues and funding
Transit ridership
Transportation infrastructure improvements

May 1995
12 ©Kimley-Horn and Associates, Inc.
Infrastructure Privatization and Finance Group



METRO-DADE COUNTY METRO-DADE ROAD PRICING STUDY—FINAL REPORT

3.1.3 - Goal 3: Improve air quality and reduce energy consumption.
Objectives are:

» To create a road pricing structure designed to reduce congestion and
manage traffic operations thereby reducing emissions and energy
consumption.

» To increase transit ridership through the development of a congestion
pricing program.

Evaluation Criteria are:

+  CO and ozone levels
»  Fuel consumption

»  Travel time and delay
e Transit ridership

To attain these goals, a congestion pricing program will likely consist of the following components:

Pricing strategies according to time of day, vehicle occupancy, and location.
Introduction of AVI and ETC technology.

Sale of excess HOV-lane capacity.

Expanded transit facilities and service.

Potential road/congestion pricing packages for Dade County were developed with the goals,
objectives, and components of this chapter in mind.
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CHAPTER 4
ROAD/CONGESTION PRICING STRATEGIES

The purpose of this chapter is to identify possible road/congestion pricing strategies which could be
implemented as a part of a Dade County Congestion Pricing Program.

4.1 Strategy Definitions
There are six basic pricing strategies that can be employed for any road/congestion pricing program:

1. Static Pricing, 24 Hours - Static pricing is road pricing in its simplest form. This consists
of a fixed toll which is charged to vehicles along a roadway, at an on or off ramp, at a
mainline barrier, or on a causeway. (Tolls can be levied at several locations along the
roadway.) Being "static," the amount of toll paid by a particular type of vehicle remains
fixed 24 hours a day. The toll collection technique for all strategies are assumed to initially

be a combination of manual and electronic--and evolving to almost fully electronic toll
collection (ETC).

2. Static Pricing, Peak Period Only (PPO) - Similar to strategy number one, except that the
toll is only applied at one flat rate during designated predetermined peak periods. Off-peak
travel is "free."

3. Fixed Time, 24 Hour Congestion Pricing - This strategy has one significant difference
from the static 24 hour pricing strategy. In this case, the toll rate will be higher in the peak
periods and lower the rest of the day. Within the peak period, the toll rate may change one
or more times within predetermined time slots in the peak period. For example, the toll rate
may be 25¢ during off-peak periods, 35¢ from 6:00 AM to 7:00 AM and 50¢ from 7:00 AM
to 8:00 AM, etc.

4. Fixed, Time PPO Congestion Pricing - Similar to strategy number three, however, the tolls

" are variable during the designated peak hours and peak hour fringes (periods immediately

preceding and following the peak period). The toll rates may increase from 25¢ to 35¢ at

6:00 AM, then move upwards again at pre-prescribed times to 40¢ and 50¢ as congestion
increases within the peak period. Off-peak travel is "free."

5. Realtime, 24 Hour Congestion Pricing - This is the most advanced form of congestion
pricing. It is similar to strategy number four, however, the tolls are applied all day and the
tolls vary in response to actual congestion present on the road at the time of travel. Actual
congestion levels can be determined using advanced techniques such as embedded freeway
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loop detectors or video image detection technology. Other dynamic toll structures, based on
vehicle occupancy and vehicle type can also be implemented in a similar manner.

6. Realtime, PPO Congestion Pricing - Similar to strategy number five, with the tolls only
being applied during the peak periods, when congestion beyond a certain predefined
tolerance is detected automatically by the system, and toll rates are automatically changed
in response to realtime system demand/performance profile. Motorists are notified via
variable message signs (VMS).

Table 4.1 displays a hypothetical set of pricing regimes for these strategies.

TABLE 4.1
EXAMPLE OF PRICING STRATEGIES

6:00 AM - 25¢ 0¢ 35¢ 35¢ Varies Varies
7:00 AM

7:00 AM - 25¢ 50¢ 50¢ 50¢ Varies Varies
8:00 AM

8:00 AM - 25¢ 0¢ 25¢ 0¢ Varies 0¢
9:00 AM

9:00 AM - 25¢ 0¢ 25¢ 0¢ Varies 0¢
4:00 PM

4:00 PM - 25¢ - 0¢ 35¢ 35¢ Varies Varies
5:00 PM

5:00 PM - 25¢ 50¢ 50¢ 50¢ Varies Varies
6:00 PM B
6:00 PM - 25¢ O¢ 0¢ O¢ Varies 0¢
6:00 AM

Note: Pricing shown is a hypothetical structure, not a recommendation.

The strategies to be used for any particular road/congestion program depend on the local conditions.
Furthermore, strategies 5 and 6 are still in the development stage, and will require advanced
detection, control and other ITS equipment to implement. Although Automatic Vehicle
Identification (AVI), automated occupancy detection, and other such ITS technology exists to
implement these pricing strategies, there are very few examples in use. As freeways become more
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"intelligent," we will continue to move toward real time congestion pricing and away from static and
fixed time pricing.

The above six road pricing strategies can be applied to either the entire freeway (or causeway), or
only along any HOV lanes that may be present. Therefore, a total of twelve road pricing techniques
are available. The HOV lane pricing options involve four possibilities:

l.

Add a Lane - Adding a lane to an existing facility for exclusive HOV use. (See Figure 4.1.)

Take a Lane - Taking an existing lane from a facility and converting it from general use
into HOV use. This option is politically very aggressive and often quite difficult to impose.
(See Figure 4.2.)

Add and Take a Lane - A combination of the above two options. This option involves
widening a facility to accommodate a new HOV lane, while at the same time, converting an
existing general use lane for exclusive HOV use. The option can be controversial if not
handled properly through effective public information processes. (See Figure 4.3.)

Ramp Metering Bypass (RMB) Lane Pricing - A ramp metering system is currently under
design for I-95 in Dade County. This system is designed to optimize freeway flow. Selected

ramps could have bypass lanes for buses and carpools, who may bypass the queue at the
ramp meter signal by using a parallel lane. SOV's may also be permitted to use the bypass
lane--at a price, and only if the SOV is equipped with an AV transponder to enable the toll
to be electronically exacted (see Figure 4.4).
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METRO-DADE COUNTY METRO-DADE ROAD PRICING STUDY—FINAL REPORT

On the I-95 HOV lanes in South Florida, HOV's are currently defined as vehicles with two or more
passengers. The general recommended strategy is to classify vehicles by type and occupancy.
HOV3's (three or more persons) could travel free, while HOV2's (two persons) would pay a
discounted rate. The rational for this is that HOV3's produce 50% greater societal benefits than
HOV2's and they should be rewarded equitably. All three of the above options could include the
"selling" of excess HOVL capacity to SOV's at a premium rate. Trucks and other heavy vehicles
would be required to pay the highest rates (usually three to five times the SOV rate). Furthermore,
the actual amount of toll paid would be determined by the degree of congestion at the time of travel.

The current I-95 Intelligent Corridor System (ICS) design project being conducted by the FDOT
includes the implementation of ramp metering on selected ramps along [-95. A concern expressed
by some authorities is the apparent conflict of implementing HOVL pricing in conjunction with ramp
metering. Kimley-Horn's extensive experience with both strategies on the Phoenix Freeway
Management System has shown that there are situations where both need to be implemented
simultaneously to achieve the required congestion management. Selected (and possibly all) ramp
metering locations on I-95 are recommended to be designed with HOV bypass lanes. With these,
HOV3's could bypass ramp meters for free, while HOV2's could bypass ramp meters at a discounted
rate. SOV's would be required to pay premium rates to bypass the ramp meters.

4.2  Levels of Aggressiveness

As indicated previously, certain road pricing strategies can be more aggressive and controversial than
others. The degree of aggressiveness of any particular strategy can be classified from very
conservative to ultra-aggressive. Table 4.2 shows the various road pricing strategies and their
particular classification, as assessed by Kimley-Horn and Associates, Inc. road pricing experts.

The level of aggressiveness for any road pricing strategy also depends on the toll rate that is used.
An aggressive plan would generally implement tolls at a high rate, say 10¢-15¢ per mile, while a
conservative plan may charge 7¢-10¢ per mile. Research by the authors has shown that major
metropolitan markets can comfortably sustain toll rates averaging between 10¢-15¢ per mile during
the off-peak period and 20¢-25¢ per mile during the peak period.

Table 4.3 illustrates the application of a range of congestion pricing strategies on some of Dade
County's existing toll roads and the resultant tolls. As shown, the tolls required to achieve these rates
on a mileage basis are fairly typical in today's market. Compared to international tolls, Dade
County's existing rates are exceptionally low.
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TABLE 4.2

CONGESTION PRICING STRATEGIES VS AGGRESSIVENESS

ategy Deseription

Aggressive:

Toll at existing rates

Raise tolls to 7 cents/mile

Raise expressway tolls to premium
levels (10-15 cents/mile)

Add planned freeway extensions

as toll roads

HOVL Pricing - Add a lane

Add unplanned freeway extensions

as toll roads

Congestion pricing and toll

indexing of all toll facilities

Congestion pricing of all

congestion "generators"

Peak period-only pricing of

non-toll causeways

HOVL Pricing - Add one lane
plus take one lane

HOVL Pricing on arterials -
Take one lane (S Dixie Hwy)

Busway (HOV-way) pricing -
(US 1/ Biscayne Blvd)

Peak period pricing of existing

non-toll freeways

24-hour pricing of all non-

toll causeways

24-hour pricing of existing

non-toll freeways

24-hour pricing on arterials

X

COPR Kimley-Horn Infrastructure
Privatization & Finance Group
All Rights Reserved, 1994

10-May-95
4613.15
STRVSAGG WBL:A




TABLE 4.3

TOLLS FOR VARIOUS CONGESTION PRICING RATE STRUCTURES

Gratigny Parkway T $0.25 $0.25 $0.06 $0.30 $0.30 $0.50 $0.50 $1.00 $1.00
SR 112/ Airport Expressway : $0.25 $0.00 $0.06 $0.30 $0.00 $0.60 $0.00 $1.00 $0.00
Option 1 $0.30 $0.30 $0.50 $0.50
SR 836/ Dolphin / E-W Expressway $0.25 $0.00 - $0.02 $0.75 $0.00 $1.50 $0.00 $2.50 $0.00
Option 1 $0.45 $0.45 $0.75 $0.75 $1.25 $1.25
Option 2 2x%$0.75 2x8%0.75
SR 874 / Don Shula Expressway $0.25 $0.25 $0.03 $0.50 $0.50 $1.00 $1.00 $2.00 $2.00
Option 3 2x$0.75 2x$0.75
10-May-95
4613.15
Notes: TOLLCALC.WBI

Option 1 - Add a westbound toll plaza at the same location as the current eastbound plaza, and toll in both directions.
Option 2 - Add a bi-directional toll facility between the Palmetto and the Turnpike, and toll at both locations (75 cents at each plaza in each direction.)
Option 3 - Add a bi-directional toll facility south of the Snapper Creek Expressway, and toll at both locations (75 cents at each plaza in each direction.)
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4.3  Toll Collection Systems

The collection systems involved with traditional road pricing include manual toll booths (see Exhibit
4.1) in combination with automatic collection systems using pre-sold decals. Electronic Toll
Collection (ETC) systems are coming of age with technological advancements in both hardware and
software. One form of this technology is Automatic Vehicle Identification (AVI) systems. This
technology uses both credit and debit collection systems in combination with manual collection
techniques for users who do not have the automatic payment equipment installed in their vehicles
(see Figure 4.5).

AVI/ETC technologies exist on several newer toll facilities in the United States, including the
Oklahoma Turnpike, the Garden State Parkway in New Jersey and the North Central Tollway in
Dallas, Texas. Other toll roads under construction such as SR 91 Orange Lanes in California and
the Dulles Toll Road Extension (Virginia) includes this form of technology. In 5 to 10 years, ETC
collection systems with a limited number of manual collection lanes will be the industry standard.
With federal encouragement of universal transponder cards, this collection system will significantly
advance both the popularity of non-stop toll collection facilities as well as their capacity and ensuant
levels of service (LOS).

The next level of automation involves Intelligent Transportation Systems (ITS). In reality, such
systems are a number of years off in terms of actual wide-spread public use. However, the federal
government is funding significant research and demonstration projects in this area for the purpose
of accelerating the inclusion of these technologies into everyday practical use. Current estimates
indicate that by the year 2020, several major interstate highways could be operating as fully or
partially automated highway systems (AHS) accepting modified "smart" automobiles in a fully
computer controlled environment.

The consultant is supportive of the rapid implementation of AVI/ETC technology on all new and
existing toll facilities. For the purposes of this study, it was assumed that any new toll facilities
would be constructed with AVI/ETC equipment, and existing facilities would be converted to
uniform AVI/ETC facilities on a countywide basis.

May 1995
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Exhibit 4.1 - Existing Toll Collection Facility
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4.4 Uses of Funds

Potential applications for use of road/congestion pricing revenues are many with the goal being to
advance the state-of-the-art for improved congestion management. The following list summarizes
some of the more popular funding opportunities with state and federal governments.

. Additional, revenue-producing road pricing projects, such as the SR112 extension or other
unfunded projects.

. ITS projects, including AVI/ETC hardware and software applications, either for capital or
operating costs.

. Fixed guideway transit or commuter rail, or high speed rail projects, either for capital or
operating improvements.

. The acquisition or operation of express bus routes, possibly as part of an HOV lane pricing
project.

. Any HOVL or busway project, especially those that promote a reduction in SOV's.

Congestion pricing revenues derived from one facility are generally used to improve operations in
the immediate corridor. However, they could also be used in other corridors to promote regional
improvements. '

The use of pricing revenues must be placed in proper perspective during the decision-making
process for selecting the appropriate strategy. The intended use of funds could mollify the degree
of aggressiveness assumed for a pricing strategy. \

For example, the placement of a peak period only toll on I-95 and the Palmetto Expressway would
normally be considered "very aggressive" or "ultra aggressive." However, if the funds generated
could change the outcome of the NW 27th Avenue extension of the Metrorail Extension from "not
feasible" to "feasible," then the acceptability of the pricing strategy might be judged less harshly.

May 1995
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CHAPTER 5
IDENTIFYING FACILITIES ELIGIBLE FOR ROAD PRICING

The process used to determine Metro-Dade County facilities eligible for road pricing strategies was
the normal functional classification system employed by both the County and the Department.
Those classifications were slightly modified for purposes of this study but, generally were as
follows:

. Tolled roads versus non-tolled.

. Interstate highways versus non-interstate.

. Expressways versus arterial streets.

. Causeways versus non-water crossing bridges.

. HOV-ways versus normal expressways or arterial streets.

The exception to the classification scheme above, was the consideration of the U.S.1 and U.S.27
corridors.

After a preliminary analysis based on potential project costs, projected congestion levels and
revenues, some facilities were eliminated as candidates. These were I-75, Krome Avenue, and NE
203rd Street.

Figure 5.1 depicts a map of the roadway facilities considered for congestion pricing projects. These
facilities can be grouped into the following categories: Existing tolled roads (expressways,
causeways and bridges), existing non-tolled roads (primarily interstates, expressways, causeways
and some arterial streets) and new limited access facilities (planned and unplanned). Principal
arterial streets considered as potential candidates for road pricing include U.S. 1/Biscayne
Boulevard, South Dixie Highway, and Okeechobee Road/US 27 as an expressway upgrade.

May 1995
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CHAPTER 6
PACKAGING PROJECTS INTO PLANS

Numerous combinations of eligible roadway facilities and congestion pricing strategies were considered
in structuring packages and sub-packages of congestion pricing projects. Initially eight packages of
projects were developed from the eligible facilities previously identified. Those packages are
graphically illustrated in Figures 6.1 through 6.7. The "Do Nothing" Package is not illustrated for
obvious reasons.

The packages are summarized in Table 6.1, which shows the strategies and facilities to be included in
each package. The strategies range from small increases of existing toll rates (Very Conservative) to
applying 24 hour tolls on existing untolled facilities (Ultra Aggressive). The facilities considered
include existing toll expressways in the Very Conservative plan to US 1/S. Dixie Highway and other
arterial streets in the Ultra Aggressive plan.

Appendix C includes individual worksheets for each eligible facility within the packages which
document the corresponding pricing strategy appropriate for that facility. For example, several different
strategies might be applied to a given facility. [-95 might be combined with HOVL pricing or PPO
(peak period only) pricing of the entire facility. This would constitute two (2) different road pricing
"projects," which were evaluated separately. The set of strategies applied to [-95, for example, could
be termed the 1-95 "family" of road pricing projects. These individual tables describe advantages and
disadvantages for each of the projects in a family. Those projects which survived a preliminary
screening based on a subjective analysis of the cited disadvantages were further evaluated based on the
study goals and on the following evaluation criteria: Revenue yield, congestion management,
environmental benefits, public acceptability, and an overall rating that summarized those results.

Once strategies and facilities were packaged into plans of various levels of aggressiveness, the plans
were presented to members of the project's Steering Committee. Comments were solicited, and the
Steering Committee members were asked to evaluate the projects and plans. Their responses were used
to make refinements to the recommended road pricing strategies.

6.1 Evaluation

The evaluation process resulted in eight different categories of aggressiveness which were cumbersome
and somewhat difficult to differentiate, particularly with respect to their revenue yields. Subsequently,
those categories were reduced to four by combining those that were similar. The resultant road pricing
plans were: Do Nothing, Conservative, Moderate, and Aggressive. Table 6.2 summarizes the results
of the evaluation process for the four "final" packages. Although somewhat subjective, this process
narrowed the range of options under consideration and clarified some prior misgivings regarding the
acceptability of certain strategies. Table 6.3 summarizes the strategies applied to those eligible facilities
meeting the evaluation criteria and portrays the degrees of aggressiveness associated with those
strategies.

" May 1995
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TAuLL 6.1

EVALUATION OF CONGESTION PRICING STRATEGIES

STRATEGIES Toll at existing rates |Raise tolls to 7 Raise tolls to premium |HOVL Pricing - Adda | Congestion pricing of all Busway (HOV-way) |PPO pricing of existing | 24-hour pricing-existing
cents/mile rates (10-15 cents/mile) |lane congestion "generators" pricing non-toll causeways non-toll freeways
Add planned freeway |Congestion pricing of |[HOVL - Add a lane PPO pricing of Add unplanned freeway |24-hour pricing on
extensions and all tolled expressways existing non-toll extensions arterials
toll at premium level and extensions freeways
HOVL Pricing - Take a lane Congestion pricing of 24-hour pricing on
Weekend/Holiday tolled causeways non-toll causeways
congestion pricing
HOVL Take a lane
pricing on arterials
KEY HEFT HEFT HEFT SR 826 MIA US 1/Biscayne Blvd [I-195/Julia Tuttle Cswy  |I-95
FACILITIES Gratigny Parkway Gratigny Parkway | Gratigny Parkway Golden Glades Interchange |(FEC Corridor) 1-395/MacArthur Cswy SR 826
AFFECTED SR 112 SR 112 SR 112 All toll facilites from North Bay Cswy
the previous strategy SR 826 195 Port of Miami Bridge
SR 826 Sunny Isles Cswy
SR 836 SR 836 SR 836 Rickenbacker Cswy 1-95 SR 878 William Lehman Cswy US 1/S Dixie Highway
SR 874 SR 874 SR 874 SR 826
Rickenbacker Cswy Central Parkway 1-195/Julia Tuttle Cswy
Venetian Cswy SR 112 Extension Gratigny Parkway Ext 1-395/MacArthur Cswy
Broad Cswy SR 836 Extension US 27/Okeechobee Xwy |North Bay Cswy
SR 874 Extension (SR 826 - HEFT) Port of Miami Bridge
Sunny Isles Cswy
Venetian Causeway William Lehman Cswy
Broad Causeway
US 1/8 Dixie Highway
EVALUATION
Revenue Yield Worst Poor Fair Good Good Very Good Excellent Best
Congestion Mgmt Worst Poor Fair Good Good Very Good Excellent Best
Environ. Benefit Worst Poor Fair Good Good Very Good Excellent Best
Public Accept. Best Very Good Good Fair Poor Very Poor Very Poor Worst
Overall Very Poor Poor Fair Good Very Good Excellent Good Poor
REVENUES* 180 682 1,507 5,422 5,729 6,152 7,174 12,951
(NPV, IN $M)
COPR Kimley-Homn Infrastructure Privatization HEFT: Homestead Extension of the Florida's Turnpike PPO: Peak period only 10-May-95

& Finance Group, All Rights Reserved

MIA: Miami International Airport

* _ Revenues, in millions of dollars cumulative from one package to the next, NOT additive.

Note: Revenues based on area-wide sketch planning assumptions believed to be reasonable, but have not been verified by detailed study. Kimley-Hom and Associates, Inc.
cannot assume responsibility for the accuracy of theses forecasts until more detailed due diligence studies have been exercised.
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The following tables provide a "capsule" presentation of each plan package:

THE "DO NOTHING" PACKAGE

DESCRIPTION:

PROJECTS INCLUDED:

USES OF FUNDS:

EVALUATION:

COMMENTS:

Maintain the existing toll road system.
Existing toll roads.

Minor projects, debt service, and operations and
maintenance. Upgrade toll collection systems.

This package results in poor revenue yields. Will not create
a regional congestion management strategy, or manage
future congestion. Few environmental benefits, since
SOV's will not be discouraged. Public acceptance will not
be an issue, since no new toll roads will be built.

Poor overall rating.

THE CONSERVATIVE PACKAGE

DESCRIPTION:

PROJECTS INCLUDED:

USES OF FUNDS:

roadpric.pt/0595

Increase existing tolls to 7-10 cents/mile. Construct and toll
all new planned expressways. Add a toll on the existing
untolled section of SR 836 west of SR §26.

All existing toll roads.

SR 112/Airport Expressway extension.

SR 836/Dolphin Expressway extension.

SR 874/Don Shula Expressway extension.

ITS Projects - capital and operating expenses.

Finance fixed guideway (LRT or heavy rail) along SR 836.
Fund express buses - capital and/or operating costs.

Minor project, debt service, and operations and maintenance

Upgrade toll collection systems.
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EVALUATION:

COMMENTS:

THE MODERATE PACKAGE

DESCRIPTION:

PROJECTS INCLUDED:

roadpric.Tpt/0595

Premium toll rates will provide good congestion
management on the toll roads, but will increase traffic on
non-tolled expressways. Will not have significant
environmental benefits, since SOV's will still be the primary
mode. Some benefits will be realized by increased LRT use
along the east-west corridor and express buses.

The overall rating is good since some benefits will be
realized. The main objective of managing congestion will,
however, not be accomplished.

This package consists of items in the Conservative Package
plus the following: Phased increases in toll rates up to
premium levels. Implement HOVL pricing on selected non-
toll freeways, and implement congestion pricing on all toll
facilities and congestion "generators." PPO pricing on all
non-toll freeways in the later stages.

All projects included in the conservative package, plus:

Congestion pricing on all toll expressways.
SR 826/Palmetto Expressway HOVL Pricing-Add a lane.
HOVL Pricing-Take a lane on I-95.

Weekend congestion pricing on Rickenbacker Causeway,
with residents travelling free.

AM ‘peak hour-only congestion pricing (SB) at the Golden
Glades interchange on SR 826 (W inbound), and US 441,
including the Turnpike and I-95.

Miami International Airport (MIA) peak period only.

New HOV-Way along FEC corridor parallel to Biscayne
Boulevard/US 1 north of downtown Miami. HOV 3's travel
free and HOV 2's at a discount. SOV's pay a premium rate.
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USES OF FUNDS:

EVALUATION:

COMMENTS:

THE AGGRESSIVE PACKAGE

DESCRIPTION:

PROJECTS INCLUDED:

roadpric.rpt/0595

Add PPO pricing on all non-toll freeways in the later stages
of the plan.

ITS Project - capital and operating expenses, especially on I-
95 and the Palmetto Expressway.

Fixed guideway capital and operating expenses (LRT or
heavy rail) along SR 836 (MIA to Port of Miami), along the
Metro-rail south leg, along 1-195, and the MacArthur
Causeway.

Express buses - capital and operating expenses along the
HOV corridors, especially along US 1 south of Metro-rail, .
and along the FEC HOV-way north of downtown Miami.

Airport parking and roadway projects using airport tolls.
Adding HOV lanes on SR 826/Palmetto Expressway.

This package contains a region-wide congestion
management strategy that will significantly provide
congestion relief. All major freeways are included, so traffic
cannot clog other "free" facilities. SOV's will be heavily
discouraged when premium toll rates take effect, and HOV
and transit use will increase. Very good revenue yields can
fund major transportation projects. The environment will
benefit from decreased SOV use and increased transit use.
Public acceptance may be difficult, but can be mollified by
the uses of toll revenues.

Strategy should provide regional improvements to the entire
transportation system and environment. The overall rating
for this package is very good.

Moderate package plus implementation of 24-hour
congestion pricing on all existing non-toll expressways,
causeways, and on selected arterial streets. Build and toll
unplanned expressways.

All the projects in the Moderate Package, plus:

May 1995
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USES OF FUNDS:

EVALUATIONS:

COMMENTS:

roadpric.rpt/0595

24-hour congestion pricing on US 1/South Dixie Highway.

24-hour congestion pricing on I-95, Palmetto Expressway.

24-hour congestion pricing on all causeways (Lehman,

Sunny Isles, North Bay, MacArthur, Julia Tuttle, Venetian
and Broad), with all residents travelling free.

24-hour congestion pricing on the Port of Miami bridge,
except for port employees.

Central Parkway, Okeechobee Road (from SR 826 to
HEFT), Gratigny Parkway extension to [-95.

Same as for Moderate Package.

This package will generate excellent revenue yields, and
effect a regionwide congestion management program.
Environmental benefits would also be significant. However,
public acceptance would be very difficult, especially with
respect to 24-hour tolls on existing "free" roads. Therefore,
many of the listed projects may never get approved.

Overall a good plan to reduce congestion, but should not
receive much public support for the aggressive projects.

" May 1995
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TABLE 6.2

PLAN EVALUATIONS
DO NOTHING PACKAGE
REVENUE YIELD X
CONGESTION MANAGEMENT X
ENVIRONMENTAL BENEFITS X
PUBLIC ACCEPTABILITY X
OVERALL RATING X
CONSERVATIVE PACKAGE

REVENUE YIELD X
CONGESTION MANAGEMENT X
ENVIRONMENTAL BENEFITS X
PUBLIC ACCEPTABILITY X
OVERALL RATING X

MODERATE PACKAGE

REVENUE YIELD X
CONGESTION MANAGEMENT X
ENVIRONMENTAL BENEFITS X
PUBLIC ACCEPTABILITY X
OVERALL RATING T X
AGGRESSIVE PACKAGE
REVENUE YIELD X
CONGESTION MANAGEMENT v X
ENVIRONMENTAL BENEFITS X
PUBLIC ACCEPTABILITY X
OVERALL RATING X
COPR Kimley-Horn Infrastructure Privatization » 10-May-95
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CONGESTION PRICING PROJECTS VS AGGRESSIVENESS

TABLE 6.3

Broad Cswy 24 - Hour Congestion Pricing
Central Parkway 24 - Hour Congestion Pricing
Florida's Tumnpike HEFT 24 - Hour Congestion Pricing
Gratigny Parkway 24 - Hour Congestion Pricing

I-195 & Julia Tuttle Cswy

PPO Congestion Pricing
24 - Hour Congestion Pricing

1-395 & MacArthur Cswy

PPO Congestion Pricing
24 - Hour Congestion Pricing

1-95 HOVL Pricing - Take a lane
PPO Congestion Pricing
24 - Hour Congestion Pricing
MIA 24 - Hour Congestion Pricing
NE 167 St/ SR 826 PPO WB Congestion Pricing
North Bay Cswy PPO Congestion Pricing

24 - Hour Congestion Pricing

Okeechobee Rd NW of SR 826

24 - Hour Congestion Pricing

Port of Miami Bridge PPO Congestion Pricing
24 - Hour Congestion Pricing

Rickenbacker Cswy Weekend Premium Cngstn Pricing

SR 112/ Airport Expwy 24 - Hour Congestion Pricing

SR 112/ Airport Expwy Ext 24 - Hour Congestion Pricing

SR 7/US 441 PPO SB Congestion Pricing

SR 826 / Palmetto Exwy HOVL Pricing - Add a lane
HOVL Pricing - Add + take a lane
PPO Congestion Pricing
24 - Hour Congestion Pricing

SR 836 / Dolphin Expwy 24 - Hour Congestion Pricing

SR 836 / Dolphin Expwy Ext 24 - Hour Congestion Pricing

SR 874 / Don Shula 24 - Hour Congestion Pricing

SR 874 / Don Shula Ext 24 - Hour Congestion Pricing

SR 878 / Snapper Creek PPO WB - Congestion Pricing

Sunny Isles Cswy

PPO Congestion Pricing
24 - Hour Congestion Pricing

US 1/ Biscayne Blvd

HOVL Pricing - Add lanes (+Busway)

US 1/ S Dixie Hwy

HOVL Pricing - Take a lane
24 Hour Congestion Pricing

Venetian Cswy

24 - Hour Congestion Pricing

William Lehman Cswy

PPO Congestion Pricing
24 - Hour Congestion Pricing

Z Z Z Z Z Z Z Z Z Z Z Z ZZZZZZZZZZZZZZZZZZZZZZZ?Z?Z?ZZ

Z Z Z Z Z Z Z Z Z Z Z Z ZZZZZZZZZZZZZZZZZZZZZZZ2ZZ?Z?Z

COPR Kimley-Horn Infrastructure Privatization & Finance Group

All Rights Reserved
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Finally, traditional toll revenue bond financing policies were examined in relation to privatized
financing and pricing strategies. Because one of our primary objectives is to enhance transportation
revenues and create capital, it is important to appreciate the significant differences between these two
financing options in a congestion pricing environment. The differences are described in Table 6.4.

TABLE 6.4

TRADITIONAL PUBLIC VS CONTEMPORARY PUBLIC/PRIVATE FINANCING

| Tradmonall’ubhc
__ Financin
Toll Rates 4¢ to 6¢/mile 10¢ to 15¢/mile
Congestion Pricing No 20¢ to 25¢/mile
Toll Indexing No 2% to 4%/year
Deferred Debt Financing No Yes
Equity Financing No Yes

Toll indexing is a process whereby tolls are adjusted annually to reflect inflationary changes in the
economy. The Consumer Price Index was assumed to be 3% per annum. This is a moderately
aggressive strategy and can only be implemented efficiently with ETC equipment.

During the package development and evaluation process, certain assumptions were made regarding
elasticity parameters. Included in the packaging process was a realtime, dynamic pricing system for
the HOV/Express lanes. This pricing system was designed to keep the HOV/Express lanes operating
at LOS "C", or better, at all times. The rationale for this is two-fold: to continue to provide
preferential treatment for HOV's; and to provide an incentive for low occupancy vehicles (LOVs)
to pay for the privileged use of the lanes. To accomplish this, realtime pricing messages and variable
pricing is recommended. It was assumed for purposes of our analysis that the average pricing
structure would be designed within the pricing regimes shown in Table 6.5.

May 1995
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HOVL PRICING REGIMES IN 1994 DOLLARS (IN CENTS PER MILE)

TABLE 6.5

4 or more 0 0 0
3 0 0 0
2 7to 10 10 to 15 5to 7%
1 10to 15 20to 25 20to 25

The final pricing structure will depend on the outcome of more detailed studies, the public hearing
process and the actual congestion and financial performance encountered.

6.2 Evaluation Interviews

Evaluation of the various road pricing strategies and packages was also carried out in the form of
interviews conducted with a sample of key policy makers. The consulting firm of Barbara Howard
and Associates, Inc., was retained to conduct the interviews. Interviewees included selected Dade
County Commissioners, and members of various transportation committees. A total of thirteen
interviews were conducted with key transportation policymakers in Dade County. The questionnaire
used for this survey is attached as Appendix D. The following is a broad overview of the responses:

1. There is strong support for increasing the toll rate on the existing Dade County Expressway
system.

2. There is mixed, with a majority negative, reaction to constructing the Central Parkway as a
toll facility in the CSX corridor.

3. There is support for privatized delivery of the Central Parkway concept.
4. There is support for a new expressway in the Okeechobee Road corridor.

5. There is mixed reaction to implementing congestion pricing for non-residents on the
Rickenbacker Causeway.

6. There is strong support for implementing the added lanes on the Palmetto Expressway as
HOV lanes. '

May 1995
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10.

11.

12.

13.

14.

15.

16.

There is support for HOVL pricing, generally.
There is mostly negative reaction to imposing tolls on existing free causeways.

There is mixed, but slightly positive support for imposing a peak period toll on South Dixie,
if the toll collection system is fully electronic (no toll booths) and if the revenue is used to
support Metrorail.

There is mixed, but slightly positive support for moderate tolls on I-195 and 1-395 if the tolls
are used to support the east-west transit line.

There is positive support (coupled with small, but strong opposition to) construction of the
FEC busway as a 3-lane reversible HOV-way coupled with "sale" of surplus capacity to
SOV's.

There is support for converting existing general use lanes on I-95 or other expressways to
HOV "pricing" lanes.

There is support for tolls on existing "free" expressways if there is a way to compensate the
poor.

There is mixed reaction to placing tolls on existing "free" expressways, like I-95 and SR 826
in the peak period only. However, this mixed reaction becomes positive, if congestion, air
quality and/or the feasibility of the Metrorail Extension 1s improved.

There is mixed, but positive support for 24-hour tolls on I-95 and SR 826 if the benefits
enumerated above are created.

There is positive support for selling excess ramp-metering bypass capacity to SOV's at rates
of 50¢ to $1.00 depending on the time of day. '

The reader is cautioned that the opinions gathered above do not represent a broad cross-section of
public or political opinion, and were considered, but not expressly used to dictate the conclusions
and recommendations of this study.
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CHAPTER 7
COST AND REVENUE FORECASTS

Toll revenue forecasts were produced using a proprietary congestion pricing computer model
developed by Kimley-Horn's Infrastructure Privatization and Finance Group.? The process used by
the model is outlined below.

Input the traffic and roadway data.

Compute the 24-hour toll parameters.

Compute the peak period only toll parameters.

Compute the HOV lane toll-pricing, and demand parameters.

Calculate Year 1 revenues for all the different projects.

Compute the multi-year annual revenue forecasts for all the projects.

N o kLN =

Compute the multi-year annual revenue forecasts for all the packages:
Do-Nothing, Conservative, Moderate, and Aggressive.

8. Print/Display the revenue comparisons between each of the packages.

The Congestion Pricing Model is a revenue analysis model which, with given input data, will
forecast annual revenues for the alternative Metro-Dade Road Pricing Plans. The model requires
numerous input parameters which are described below. With these input parameters, the model
calculates several outputs, which are discussed in a subsequent chapter.

7.1 Model Inputs

The revenue model requires several input variables, consisting mostly of project-specific data, traffic
data, pricing/elasticity data, and financial data. The following base variables are required:

+  Length of the facility.
» Total vehicle miles of travel along the entire length of the facility for the base year.
+  Total vehicle miles of travel along the entire length of the facility for the future year.

21t must be noted here that all of the traffic, revenue, and Net Present Value (NPV) estimates in this report are
based on gross area-wide sketch planning assumptions that are believed to be reasonable, but have not been verified
by detailed study. Kimley-Horn and Associates, Inc., therefore, cannot assume responsibility for the accuracy of these
Jforecasts until more detailed due diligence studies have been exercised.

May 1995
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7.2 Model Assumptions

Exact revenues that would be generated by any planned congestion pricing program are difficult to
estimate. They vary with project location, market conditions, the state of the economy, the amount
of perceived traffic congestion, transit availability and convenience, gas prices, and several other
intangible factors. Every person's decision to use a toll road is influenced by a myriad of factors.
However, using reasonable assumptions, along with a knowledge of the area, the projected revenues
can be forecasted to a "ballpark" level of accuracy. The following assumptions were made:

« Percent HOV3's and HOV2's - Field data collected on I-95 were used to determine the
percentage of vehicles with three or more occupants (HOV3's), and the percentage of vehicles
with two occupants (HOV2's). The data were included in the Frederick R. Harris report on the
System Maintenance of Traffic, based on trip origin/destination tables. The occupancy depends
on various factors including time of the trip (AM or PM), and trip purpose (home based work,
home based other, and non-home based). It was concluded that approximately 5% of 1-95
traffic during the peak hours consists of HOV3's, and another 15% consists of HOV2's. These
were the percentages used in the model.

«  HOVL Non-Utilization Factor - It has been observed that there is a percentage of HOV's that,
although eligible to use HOV lanes, choose not to do so. The model assumed a non-utilization
factor of 30%. That is, 30% of eligible HOV's choose not to use the HOVL. This is during
normal freeway operations, not as a result of any toll imposition. The diversions caused by
implementing tolls on non-toll freeways is further discussed below.

«  Diversion Percent - When a toll is imposed on a current non-tolled facility, or if the current toll
rate is increased, a percentage of drivers will be diverted from the facility. That is, they would
either take a different route, or if the toll is only applied during peak hours, then they may travel
during a different time. The percentage diversion depends on the facility and on the time the
tolls are applied. The diversion percentages that were assumed in the model are shown below
in Table 7.1. The actual diversion should be less than those shown in Table 7.1. These
assumptions are made to insure a level of conservatism in the revenue yield estimate.

May 1995
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TABLE 7.1
DIVERSION PERCENTAGES
Causeway 10%
Existing Toll Facility 30% N/A
New Toll Facility 45% N/A
Existing Non-toll Facility 45% 50%
Existing Arterial Street N/A 20%
Special Generator (MIA) 20% N/A

»  T-Factor - The T-factor is the truck factor, or the percentage of freeway traffic composed of
trucks. This was assumed to be 3% for all the facilities. The T-factor is used to determine the
truck revenues; trucks are assumed to pay three times the automobile toll rate.

»  K-Factor - The K-factor is the percentage of the total 24-hour traffic volume that occurs during .
the peak hour. This number has been derived from the average daily traffic on the freeway
network and a system-wide average of 8% is used throughout the model.

«  D-Factor - This is the directional factor used in computing the revenues for HOVL pricing and
for PPO pricing. This represents the effect of the peak direction, that is, during the peak hours,
60 percent of the traffic is travelling in the peak direction.

«  ADT Multiplier - This is a multiplier that is used to factor daily revenues up to annual
revenues. The factor used was 290, to account for weekends, holidays, and special events.

« Incident Hours per Year - This is the number of hours per year assumed to be taken up with
incidents on a freeway. This value is used in the calculation of revenues for peak hour and
HOVL pricing strategies. It assumes that during congestion caused by incident, more people
would pay to use the HOV lanes than normal. The value for I-95 is 50 hours per year, while
the value for all other facilities is 30 hours per year. A higher value on I-95 was used to reflect
the high rate of incidents on the already-heavily congested facility.

»  Number of Peak-Period Hours - This is the value used in HOVL pricing to determine the
length of time in one year that HOVL pricing is applied. It assumes three hours per day, five
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days per week, fifty-two weeks per year, and then adds the number of incident hours. The net
value is 890 hours per year for 1-95, and 870 for all the other facilities.

»  Toll Rate Schedule - The following toll rate schedule was incorporated into the model for
freeways and arterials: SOV's are charged at the premium rate of 25 cents per mile. HOV2's
are assumed to pay a discounted rate of 12 cents per mile. HOV3's travel free. Trucks are
charged at three times the SOV rate, that is, 75 cents per mile. All causeway tolls were assumed
to be $1.50 per transaction.

To account for inflation and growth in tolls over time, a 4 percent per year growth factor was
used for the toll rates during the first twenty years of operation. For new toll facilities,
including the addition of HOV lanes, a 5 percent growth rate was used for the first twenty years.
Subsequent to that time, a 3 percent growth in tolls was assumed from years 21 through 30, and
2 percent was used from years 31 onwards.

»  Causeway Residents - It was assumed for the purposes of this analysis that beach residents
using the causeways would not be charged a toll. Based on data from Dade County, the
percentage of "non-emblem", or paying traffic was between 55% and 65% on the Venetian and
Rickenbacker Causeways, on which there are existing tolls. The percentage assumed for this
model was 50%, a conservative estimate.

« HOVL Capacity - This is the physical capacity of the HOV lane. Data collected in several
parts of the country have suggested that due to the increasing aggressiveness of commuters,
especially in urbanized areas such as Dade County, as many as 2,000 to 2,200 vehicles per hour
can use a single freeway lane. This model uses a value of 1,900 vehicles per lane, which is
conservative, since revenues would increase if more vehicles were to use the HOV lane.

» Operations and Maintenance (O&M) Costs - The O&M costs used in the model varied with
the type of facility and the pricing strategy applied. It was computed at a rate of $100,000 per
mile for freeways and arterial streets. For causeways, it was based on the cost per transaction.
A value of 25 cents per transaction was used for all causeways except the Venetian, and
Rickenbacker, where actual O&M costs were used. Based on FDOT data, O&M costs were 27
cents and 46 cents per transaction, for the Venetian and Rickenbacker Causeways respectively.
The O&M costs were assumed to grow at 3% per year.

»  Growth Rates - The annual growth rates for all the facilities were determined based on FSUTMS
model runs. Traffic projections were obtained for the Base Year and Year 2010 networks, and
the net growth in traffic for all links making up a facility were calculated. These were in general
found to range between 1 and 3 percent, typical for a county in which there are no major increases
in roadway capacity planned. The rates used in the model were the calculated rates for each
facility. However, when capacity was being added, such as for a new facility, or for an add-a-lane
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project this growth rate was increased by 2% to account for the added capacity. The 2% value
is a generalized growth rate for the whole county.

»  HOVL Off-Peak Direction Factor - In general HOVL pricing would generate revenues from
traffic moving in the peak direction. On I-95, for example, the peaking characteristics are fairly
significant, with pronounced AM southbound and PM northbound peaks. However, some use
of the HOV lanes in the off-peak direction is also expected. This model increases the revenue

'generated by the peak direction HOV lane by 5% to account for revenue generated in the off-peak
direction.

»  Peak Period Only Revenue Factor - The peak period-only congestion pricing strategy is
assumed by the model to be applied to the entire freeway in both directions. However, it would
generally be applied in such a way that the off-peak pricing rate would be set at half the peak
direction pricing rate. Therefore, the revenue calculation must account for this: 60% of the traffic
paying at full price, plus 40% percent of the traffic paying at half price. A net PPO revenue factor
of 0.8 results.

» Earliest Opening Year - This is the year in which any particular project may be expected to
open. It was assumed that any project which only involved the implementation of ITS elements,
and not major road widening or construction, could open in 1997. These include projects with
"take-a-lane" strategies, PPO, and 24-hour congestion pricing. Projects that involved "add-a-
lane" pricing strategies were assumed to be operational in 1998. Major construction projects such
as expressway extensions and new roadways, were assumed to open in the year 2000.

«  Capital Costs - Capital costs for ITS implementation typically runs in the order of $1,000,000
per mile, and this was used on the model. Costs for new planned expressway extensions were
obtained from the MPO and used directly in the model. New unplanned expressways were
calculated based on rates contained in the FDOT cost guidelines.

7.3 Model Results

The outputs from the revenue model are presented and summarized in Appendix E.. The tables
include individual project revenues, plan revenues, and a summary table showing a revenue
comparison of the eight plans. The project and plan sheets project revenues from 1997 through Year
2030. The individual yearly forecast of annual revenues are based on a straight-line projection
between 1997 (or the actual project start date) and Year 2030. Consideration was glven to
accommodate annual growth in traffic and toll rates.

Table 7.2 summarizes the revenue results for the four congestion pricing packages. Included also
are the net present values (NPV) of those revenues in the 1994 dollars. The NPV's were determined
using an assumed discount rate of 8 percent. The total net revenues are the sum of the net annual
revenues which is the difference between the annual revenue and the annual operations and
maintenance (O&M) costs.
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TABLE 7.2

YEAR 1997 TO 2030 REVENUE SUMMARY

Do Nothing $10.4M $0.6B $0.2B
Conservative $87.2M $5.0B $1.5B
Moderate $301.3M $24.5B $6.2B
Aggressive $610.0M $46.6B $13.0B

Indexing is not a factor until the Moderate package strategies are introduced. The encouraging news
is that the differences in total net revenues amongst the packages agrees with the implications from
the strategies constituting the packages.

In examining the several levels of revenue, it becomes readily apparent that the most significant
contributors are the 24-hour congestion pricing scenarios. At the same time, these strategies are also
the least acceptable from a political and social stand point. It appears that the most "implementable"
rationale is the Moderate package which offers considerable revenue generation without
implementation of overly controversial strategies.
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CHAPTER 8
RECONMMENDATIONS

Based on the evaluation factors previously presented in combination with the revenue analysis from
the prior chapter, it is recommended that Dade County implement (in phases) the Moderate Package
of congestion pricing strategies. All recommendations are being made at a sketch-planning level of
analysis. Therefore, each project recommendation should be confirmed by a detailed, project-
specific feasibility study prior to implementation. In general, the recommendations developed as
part of this study are the result of the following considerations:

1. The MPO should adopt a road pricing policy for Metro-Dade County.

2. Certain strategies, such as raising tolls on existing toll facilities up to reasonable national norms,
should be instituted as soon as possible to create more revenue for modernizing existing toll
operations in the short term, and creating capital for more assets in the long term.

3. All existing toll facilities should be converted from manual operation to automated AVI/ETC
operation as soon as possible to reduce operating costs and increase net revenues.

4.  All toll facilities (city, county, and state) should utilize consistent AVI technology, such as that
being deployed by Florida's Turnpike, to reduce operating costs and increase net revenues. A
centralized computer-based management control center for all city, county and state toll
facilities should be implemented to further reduce operating costs.

5. An application should be made for federal funding under the ISTEA (Section 1012(b))
Congestion Pricing Pilot Program for selected elements of the Metro-Dade Road Pricing Plan,
including: AVI technology and congestion pricing.

6. To effectively deal with Year 2030 traffic volumes, Dade County must implement certain
congestion pricing strategies regardless of their political and/or social "acceptability".

7. In the final analysis, the "best" package is one consisting of a good balance between public
acceptability and revenue generating ability.

From the revenue tables in Appendix E (which are categorized by strategy and facility), it was
determined that certain strategies are more "cost effective" in the sense that they provide
considerable net revenue return. That examination provided a phasing concept for the Moderate
Package which is illustrated in Figures 8.1 through 8.4. The following list summarizes the specific
road pricing project by phase over the next 15 to 20 years. Table 8.1 further summarizes the
recommended projects by phase within each pricing strategy.
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Phase 1 (2 years) 1995 - 1996

- Convert all existing tolled facilities to AVI/ETC.

- Apply for FHWA grant under the Congestion Pricing Pilot Program and implement
congestion pricing on selected facilities in 1996-1997.

- Increase existing 24-hour tolls (first to 7¢/mile and then to 12¢/mile) on all existing tolled
expressways including a new toll plaza on SR836 west of SR826 and bi-directional tolls on
existing SR836/SR112 plazas.

- Build 2 "priced" HOVLs (3 passengers or more) on S.R. 826.

- Prepare PD&E studies and obtain location/design approval of the SR112 Extension, the
SR836 Extension, and the SR874 Extension.

- Implement weekend/holiday congestion pricing on the Rickenbacker Causeway.

Phase 2 (4 years) 1997 - 2000

- Implement congestion pricing on all existing tolled expressways.

- Implement ramp-metering bypass pricing on I-95.

- Construct the planned freeway extensions: SR 836, SR 874, SR 112 and implement congestion
pricing.

Phase 3 (5 years) 2001 - 2005

- Take a lane on [-95 and implement HOVL pricing (2 HOV lanes in each direction, total).
- Take a lane on S.R. 826 and implement HOVL pricing.

Phase 4 (5 years) 2006 - 2010

- Apply PPO congestion pricing to all "generators" including (AM peak) approaches to the
Golden Glades interchange, and the entrance to the Miami International Airport.

- PPO congestion pricing on all existing non-toll freeways.

- Construct U.S. 1/Biscayne Boulevard busway/HOV-way and sell the surplus capacity to SOV‘
at a premium.

The application for federal funding under ISTEA's Congestion Pricing Pilot Program should include
the following projects:

a.
b.

C.

ETC on all toll facilities
Implementation of Congestion Pricing on all existing toll facilities
Implementation of congestion pricing on selected non-tolled facilities:
- [-95: Ramp metering bypass pricing, or
Ramp metering bypass pricing plus HOVL pricing
- SR 826: HOVL pricing
- SR 878: PPO pricing
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Further detailed study is needed to confirm or deny the sketch planning estimates of revenue and net
present value. It is recommended that detailed project-specific road pricing feasibility studies,
implementation plans, and project-specific concept development reports be prepared for all the
projects listed above before implementation of any of these sketch planning recommendations.

A comprehensive public involvement and public relations program should be undertaken to educate
and inform the affected communities. In addition to this, an administrative program to
balance/equitably distribute the economic impact should also be designed in detail.

Arterial Impacts

A diversion analysis was conducted to determine the impacts that the Moderate Road Pricing
Package may have on Dade County's arterial roadway network. The volumes and LOS for the Year
2000 Existing+Committed network were compared to the volumes and LOS for the Moderate
Package network to determine the significance of the traffic diversion.

The diversion analysis indicates that the addition of tolls (as identified in the moderate road pricing
plan) to currently untolled facilities produces significant diversions of traffic to parallel arterial
streets. The amount of diversion varies substantially from facility to facility, anywhere from 20%
to 70 %, largely based upon the alternative routes available.

However, the analysis shows that the LOS on the parallel arterial facilities on almost all the
segments analyzed does not exceed LOS "D." There are only three segments where the LOS falls
to "F" after the tolls are imposed. It can therefore be concluded that there is a significant amount of
unused capacity on arterial streets that is more efficiently utilized once these tolls are imposed.

The peak hour conditions are expected to be more severe on the arterial streets, since currently, there
are already some capacity problems on these facilities. In general, the amount of peak hour diversion
desired can be managed by the toll rate that is in effect during these hours. Pricing can be used as
an effective management tool, and the ability to control the toll rates on a real-time basis in the future
will further enhance this tool. For further detail, please see Appendix F.

Concluding Remarks

The previous chapter identified numerous projects which are recommended for consideration by the
Metro-Dade Metropolitan Planning Organization. In deriving these strategies, a number of
considerations were involved, particularly with respect to implementation. The reasoning for this
involved the following facts:
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1. Dade County's congestion problems are very severe. More funding for highway and transit
assets is needed.

2. The notion of people paying for the privilege to drive alone and/or in a non-congested
environment is not new, but is controversial.

3. Structuring the projects in the packages such that several strategies are implemented, achieves
several objectives identified for this study:

» It puts equity into the pricing of transportation facilities.

+ It aids in the reduction of congestion and, thus, improves the air quality.

+ It acquaints the public with the notion that these kinds of limitations on personal traveling
freedom are both good for the public welfare and are here to stay.
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TABLE 8.1

FACILITIES VS STRATEGIES BY PHASE

Broad Cswy

Central Parkway

Florida Turnpike and HEFT Phase 1 Phase 1 Phase 1
Gratigny Parkway Phase 1 Phase 1 Phase 1

1-195 & Julia Tuttle Cswy
1-395 & MacArthur Cswy

1-95 Phase 2 Phase 3 Phase 4
MIA Phase 4

NE 167 St/ SR 826 at GGI Phase 4

North Bay Cswy

Okeechobee Rd NW of SR 826
Okeechobee Rd SE of SR 826
Port of Miami Bridge
Rickenbacker Cswy Phase 1
SR 112/ Airport Expwy Ext. Phase 1 Phase 1 Phase 1 Phase 2
SR7/US441 ' Phase 4
SR 826 / Palmetto Exwy Phase 1 Phase 3 Phase 4
SR 836 / Dolphin Expwy Phase 1 Phase 1 Phase 1
SR 836 / Dolphin Expwy Ext Phase 2
SR 874/ Don Shula Phase 1 Phase 1 Phase 1

SR 874 / Don Shula Ext Phase 2
SR 878 / Snapper Creek Phase 4

Sunny Isles Cswy
US 1/ Biscayne Blvd Phase 4
US 1/ 8 Dixie Hwy

Venetian Cswy

William Lehman Cswy

COPR Kimley-Horn Infrastructure l HEFT: Homestead Extension of the Florida Tumpike 10-May-95
Privatization and Finance Group ) ' MIA: Miami International Airport 4613.15
All Rights Reserved GGI Golden Glades Interchange STRVSAGG.WBI1:.C
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Publication Date: 0/00/00 Pagination:

Abstract Information

Abstract: In view of the increased interest in international outreach , this
synthesis will report on the state of the practice on congestion pricing
and other user fees for road pricing, focusing on case studies from
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that may be suitable to the United States. The case studies will include
the pricing objectives, implementation methods, equity and privacy issues,
implementation costs, and intergovernmental coordination.

Performed by:
Transportation Research Board
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Investigator Phone: 202-334-3242
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TRIS Record Flag: 1
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Publication Information:
Publication Date: 0/00/00 Pagination:

Abstract Information

Abstract: THE OBJECTIVES OF THIS PROJECT ARE: (1) EXAMINE ROAD PRICING AS A
MEASURE TO REDUCE CONGESTION AND COMPLY WITH THE CAA; (2) REVIEW EXPERIENCE
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Abstract Information

Abstract: This article discusses some recent developments in road pricing in
the UK. Although it is widely perceived as a ‘tax on liberty’, British
research indicates that it would be an effective method of congestion
control and bring huge environmental benefits. However, there is not yet
agreement about the most appropriate form of road pricing. The Department
of Transport has commissioned the MVA Group to study how to apply road
pricing in London, but MVA will not report back until late 1994. There are
three main types of advanced pricing schemes: (1) ‘cordon’ schemes that
impose fix penalties for vehicles entering a restricted area; (2) ’area
toll’ schemes where there is continual charging within specified
boundaries; and (3) '‘congestion pricing’, where charges relate to a
vehicle’s average speed. More advanced schemes also use the ’‘smartcard’, a
plastic card like a credit card but with an embedded microprocessor. This
technology allows more sophisticated pricing methods, such as the GEC
Marconi Timezone system, developed as an area toll system but also
adaptable to one-off charges appropriate to cordon schemes and congestion
pricing. Its absence of an elaborate central system means that civil
liberty concerns can be avoided. The proposed congestion pricing scheme
for Cambridge uses another innovative system, where drivers are charged
only if their vehicle’s speed falls below a given average speed over an
average distance.
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Abstract: The author takes issue with a number of aspects of the paper by Evans
(1992) (see IRRD 854491) on the social implications of a congestion-pricing
system. Hills argues that: a) congestion is more complex than Evans’
assumptions allow even at strategic level; b) all three speed/flow
relationships explored are conceptually flawed; c) definitions of capacity
and throughput are inconsistent and the treatment of time is perverse; and
d) mis-specification of both demand and supply arises from the use of a
flow-based measure instead of a trips-based one. Each issue is discussed
in detail. The paper includes a reply to these comments by Evans covering
the standard economic model of road congestion pricing, stationarity and
time dependence, networks and backward-bending speed-flow and congestion
cost flow functions.
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Abstract: The continuous rapid growth in Vehicle Mileg Travelled (VMT), coupled
with the rapid increase in traffic congestion on highways of virtually
every large urban area, explain a major portion of the observed
deterioration of urban air quality. In order to (1) halt this
deterioration process, (2) secure safe and healthy environments, and (3)
improve the quality of life in cities, it is paramount to initiate and
implement programmes which jointly treat (i) traffic congestion, (ii) air
quality, and (iii) road safety.A host of market-based strategies, driven by
price mechanisms, have been proposed as the best and most efficient way to
decrease both traffic congestion and vehicle emission. Strategies such as
(a) congestion pricing, (b) emission fees, (c) reducing emissions of high
polluting vehicles, and (d) introducing more efficient vehicle and fuel
technologies, are not mutually exclusive. Therefore, they can be employed
jointly within an overall strategy. In view of the conflicting objectives
which may exist between improving urban air quality and reducing road
fatalities and traffic congestion, it is of great importance to thoroughly
investigate these functional relationships. The results of such studies
will help decision makers identify the "socially optimal level of
congestion" which will yield the highest net social benefit.
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Abstract: The role of road pricing in travel demand management and congestion
mitigation has been gaining support in many countries. Although the theory
of congestion pricing is persuasive and straightforward, successful
application of road pricing mandates that congestion externalities be
estimated. Using data from a recent traffic survey in Singapore, this
paper estimates congestion prices for alternative time values and wvehicle
types. These estimates are compared with the existing cost of area
licenses, from which implications for economic efficiency and resource
allocation are drawn.
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Abstract: In 1987 the California legislature permitted a joint-powers authority
to construct toll roads in Orange County and connect them to the state
highway system. Three years later, the legislature passed the AB680 bill,
authorizing California State Department of Transportation (Caltrans) to
test the feasibility of building four privately funded transportation
facilities. More recent encouragement has come from the 1991 Intermodal
Surface Transportation Efficiency Act (ISTEA), which abolished restraints
against tolls on interstate facilities and allowed federal agencies to
support toll roads and to participate in their financing. Orange County,
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Abstract: It is described, how after evaluating available technologies, the Los
Angeles International Airport (LAX) installed a state-of-the-art automatic
vehicle identification (AVI) system to reduce traffic congestion and to
maximize revenues. The system consists of electronic tags (transponders)
in or on registered vehicles and readers. The latter are mounted on
existing overhead structures in the terminal area. The flexibility of the
system, based on software, allows variable charges for different types of
vehicles using the airport. The system has increased revenue collection by
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Abstract Information

Abstract: The aim of the study was to provide generalised cost coefficients to
be applied to an appropriate measure of reliability, relating to different
categories of travel in the Strategic Model (APRIL). This model is being
developed within the Department’s programme for the assessment of road
pricing in London. As well as allowing demand responses to be predicted,
these coefficients should also be suitable for cost-benefit evaluation.
The report is in five parts: (1) methods of incorporating reliability into
the generalised cost function; (2) the design of the survey; (4) survey
results; and (5) conclusions and recommendations.
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Abstract Information

Abstract: This paper outlines some principles and some unresolved questions in
demand management, in relation to the New Regional Transport Strategy for
the South East Region of England. As a result of background changes in
thinking about demand management since 1989 a new consensus emerged on the
need for demand management for urban areas. It was also realised that: (a)
demand must be matched to supply of roads, because supply cannot be matched
to demand, and (b) it is undesirable to provide for all forecast traffic
growth in rural areas. Some unresolved issues in inter- urban road policy
were also identified. Tools of integrated demand management include: (1)
very substantially improved quality and scale of public transport
provision; (2) pedestrianisation and traffic calming; and (3) traffic
management and priority systems. Successful demand management depends on
both technical consistency and public acceptance. Alternative scenarios
include: (1) priority for trunk traffic; (2) ’'let the market decide’; and
(3) priority for local conditions. Areas where problems could arise include
commuting, pedestrianisation, park-and-ride, green belts, and road pricing.
The author concludes that: (1) trunk road assessment procedures must be
changed; (2) policy changes to assess specific schemes will probably be
based on considerably higher prices for road movement and/or strict
restraint; (3) application of forecast traffic growth rates to trunk roads
is much more complex than previously supposed.
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Abstract Information

Abstract: The Department of Transport (DOT) is undertaking a wide-ranging
programme of research into road pricing in London, and other measures to
deal with urban road traffic congestion. As part of this programme this
study was commissioned to provide a set of generalised cost elasticities
for use in the development of a model for the evaluation of alternative
road pricing proposals for London. There are four elements to this report:
(1) development of a theoretical framework - definitions of the terms used,
and consideration of the factors which influence elasticity wvalues, which
provides the information on which to base deductions of likely wvalues; (2)
a review of the available literature for all transport modes, but with
particular attention to own-price and cross-elasticities relating to
private car travel; (3) description of the state preference surveys of 400
interviews; and (4) a set of recommended elasticity wvalues for the road
pricing model.
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Abstract Information

Abstract: The continuous rapid growth in Vehicle Miles Travelled (VMT), coupled
with the rapid increase in traffic congestion on highways of virtually
every large urban area, explain a major portion of the observed
deterioration of urban air quality. In order to (1) halt this
deterioration process, (2) secure safe and healthy environmments, and (3)
improve the quality of life in cities, it is paramount to initiate and
implement programmes which jointly treat (i) traffic congestion, (ii) air
quality, and (iii) road safety.A host of market-based strategies, driven by
price mechanisms, have been proposed as the best and most efficient way to
decrease both traffic congestion and vehicle emission. Strategies such as
(a) congestion pricing, (b) emission fees, (c¢) reducing emissions of high
polluting vehicles, and (d) introducing more efficient vehicle and fuel
technologies, are not mutually exclusive. Therefore, they can be employed
jointly within an overall strategy. In view of the conflicting objectives
which may exist between improving urban air quality and reducing road
fatalities and traffic congestion, it is of great importance to thoroughly
investigate these functional relationships. The results of such studies
will help decision makers identify the "socially optimal level of
congestion" which will yield the highest net social benefit.
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Abstract Information

Abstract: The future of road transport in British cities is of very great
concern, with congestion, noise, and carbon dioxide emissions likely to
rise as car ownership increases. This article reports the debate on this
subject, held in the House of Lords on 26 January 1993. The debate was
initiated by the Viscount of Oxfuird, who called for the new British
Standard BS 7750 for environmental management systems to provide a
framework for the debate. He presented the challenges of carbon dioxide
emission, air pollution, traffic noise, and traffic congestion. He

believed that these challenges could be met by British technical skill and
ingenuity without any need to abolish cars, and he urged the development of
new fuel standards. Lord Ezra reported progress in the development of lean
burn engines and natural gas, and addressed the issue of stricter
standards. The Earl of Halsbury discussed air pollution from traffic and
suggested that advances in information technology and telecommunications
could reduce the demand for road traffic. The Earl of Caithness emphasised
the importance of catalysts in reducing pollutant emissions from vehicles.
He pointed out that fuel price largely determines the priority that
motorists and manufacturers attach to fuel economy, and referred to the
Government’s investigation of how to encourage energy-efficient public
transport and of the possible role of road pricing to control urban
traffic. There were ten other speeches in the debate, which were not
reported.
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Abstract Information

Abstract: A recent questionnaire survey of local authorities in eleven historic
British cities suggests that drivers’ objections to charges can be overcome
through consultation and the proper use of revenues. These cities were
selected because they might experience acute traffic congestion and be
unable to extend road capacity or plan lower densities. Public resistance
could be overcome by integrating changes within a comprehensive traffic
strategy and diverting revenues from road pricing into public transport
subsidies and other measures to improve traffic congestion for all users.
This would make public transport cheaper relative to private transport,
encouraging a shift of peak hour traffic from private vehicles to more
efficient modes making more efficient use of limited space. Only one of
the cities surveyed had estimated the cost of traffic delays in terms of
pollution, additional vehicle operating costs or time delays. Detailed
research is needed on the economic costs of congestion and possible impact
of road pricing on traffic plans. Road pricing would need to be
complemented by a consultation process and public education to make road
users aware Of the costs and the alternatives available.
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Abstract Information &

Abstract: This chapter examines some of the factors which have contributed to
the rapid pace of change in public transport operations. Factors
considered include deregulation, privatisation, the continued growth in car
ownership, public expenditure constraints, urban congestion, new funding
arrangements for local authority transport investment, urban transport
strategies, the use of demand management and road pricing and the
transport/land use relationship. The author considers that bus deregulation
will not be reversed and that bus operating companies will function more
effectively free of the public sector. Improved public transport will not
on its own however restrain car use. An emerging framework is identified
within which local authorities will have the opportunity to develop
strategic transport policies to deal with urban transport problems. For
the covering abstract see IRRD 857765.
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Abstract Information

Abstract: Long-term policies concerning transport and the environment in the
Netherlands are discussed. A number of targets have been set in the fields
of air pollution, noise, safety, energy use, mobility and congestion. The
policies evolved to reach these targets are described and the likelihood of
them being achieved evaluated. Fiscal measures concerning car use are a
main element including widespread electronic road pricing, a 30% increase
in fuel prices, the abolition of tax allowances on commuting costs and a
doubling of parking charges. Car pooling and bicycle use will be
encouraged and investment made in rail infrastructure. Evaluation of the
proposals reveals a number of drawbacks particularly in road pricing and
the adequacy of assumptions. Also noted are an unexpected increase in the
use of public transport and the introduction of free travel for students
neither of which were part of the policy. For the covering abstract of the
textbook see IRRD 854369. -
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Abstract Information

Abstract: This paper considers the capacity of and access to transport networks
at inter-regional, regional and local level for both passenger and freight
traffic. Current practical issues such as congestion and increasing demand
for travel are first considered. The role of access and capacity in
determining the level of service for a given service are then considered
with conclusions drawn with respect to demand formation and the economic
appraisal of infrastructure. This includes an examination of indicators of
regional benefit and a description of a number of models for estimating the
demand for infrastructure. The possibility of managing capacity by
controls on the existing infrastructure or by the introduction of new
infrastructure are compared. It is concluded that the scale of growth in
travel anticipated will call for new technologies, road pricing and new
methods of financing. For the covering abstract of the conference see IRRD
856322.
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Abstract Information

Abstract: This paper reports on a European Business Workshcop organised as part
of the European Community’s THERMIE programme which promotes the greater
use of energy efficient technologies. The subject of the workshop was the
efficient management of urban transport in small European towns and cities.
Figures are given for the annual consumption of energy, cost tc the EC and
the proportion consumed by urban traffic. The case of Oxford is described
where a series of traffic management policies have been implemented since
1973. Current aims are to restrain traffic growth, and methods under
consideration include: (a) land use planning to reduce journeys, (b)
traffic calming, (c) road pricing and (d) park and ride schemes. Since
deregulation bus congestion has been a particular problem. Details are
given of plans tc overcome this. The impact of recent planning legislation
on transport plans is discussed and specific schemes outlined. Highlights
of the transport plans of Bonn in Germany and Trento in Italy are noted.
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Abstract Information

Abstract: Road traffic growth has far exceeded growth in road expenditure over
the past two decades. This trend is considerably influenced by the lack of
any direct linkage between road expenditure needs and funding mechanisms.
Similarly, the use of road systems is not characterised by any serious
attempts to apply economic pricing principles to assist efficiency in use.
Funding (cost-recovery) and pricing approaches can be applied in an
integrated way to improve the efficiency of resource use in the sector and
close the link between expenditure and funding somewhat. Beneficiary pays
approaches to charging, largely associated with user pays and encompassing
charges for externalities associated with road use, are the basis of this
change. Fuel charges on all vehicles, registration fees on heavy vehicles,
local government internal revenue sources, congestion charges, development
levies and tolls are the major funding/pricing tools available. While more
work is needed to calculate just how developer levies and congestion
charges might be used for road funding, the paper shows how fuel charges,
registration charges and local government revenue- sources might be used to
fund road expenditure at about current levels. (a)
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Abstract Information

Abstract: The results of a number of attitude surveys concerning traffic-
related problems are discussed. Congestion and pollution are seen as a
serious problem by up to 95% of those questioned. Up to 85% of the people
questioned expect these problems to increase. One survey shows an increase
in concern since 1983. When asked what action should be taken, strongest
support was for alternatives or supplements to car use such as park and
ride schemes, improved public transport and better cycling or pedestrian
facilities. A minority of adults supported road pricing. The least popular
option was increased petrol prices. However support for road pricing
increases dramatically if this is used as part of an overall transport
policy, with the money raised by road pricing being used to improve public
transport. A survey by the EC found similar patterns of support for
alternative transport modes as in the UK. The survey showed that :
politicians perceived the public to be more pro-car than they actually
were. The question of changing attitudes is examined and parallels drawn
with drink-driving and pedestrianisation schemes. Evidence from Germany
shows the effect of encouraging the use of enviromentally friendly modes.
The author suggests that the car should be treated more positively but in a
way similar to the best china - only on special occasions. For the
covering abstract of the publication see IRRD 857363.
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Abstract Information

Abstract: This paper considers the implications of the forecast traffic growth
of 83-142% by the year 2025 suggested by the 1989 National Road Traffic
Forecasts. The relationship between forecasts and policy and the role of
the 1989 forecast in initiating the debate on traffic growth are
considered. There is widespread agreement that the way forward is through
"integrated’ or ’‘package’ transport policies. The role of road pricing in
releasing road space and generating revenue is described. Similarities are
seen to emerge between economic and environmental arguments and the
possibility of a successful green-gold alliance is suggested. A quality
margin is recommended when it comes to the supply of capacity. The
importance of the integration of public transport services is highlighted.
Information technology techniques available are assessed in terms of their
usefulness in controlling traffic growth. The effect on other parts of the
country of restraining traffic growth in specific areas is discussed. The
author suggests that forecasts need to take more account of continually
evolving behavioural responses. For the covering abstract of the
publication see IRRD 857363.
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Abstract Information

Abstract: The author takes issue with a number of aspects of the paper by Evans
(1992) (see IRRD 854491) on the social implications of a congestion-pricing
system. Hills argues that: a) congestion is more complex than Evans’
assumptions allow even at strategic level; b) all three speed/flow
relationships explored are conceptually flawed; c) definitions of capacity
and throughput are inconsistent and the treatment of time is perverse; and
d) mis-specification of both demand and supply arises from the use of a
flow-based measure instead of a trips-based one. Each issue is discussed
in detail. The paper includes a reply to these comments by Evans covering
the standard economic model of road congestion pricing, stationarity and
time dependence, networks and backward-bending speed-flow and congestion
cost flow functions.
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Abstract Information

Abstract: This UK government green paper (a consultation document) sets out the

possibilites for financing further investment in the road network. It
examines the present system of motoring taxation and considers whether

direct charges for the use of motorways would be a fairer way of passing on

gsome of their cost to users. It takes account of the environmental
considerations, including the relationship with other relevant economic
instruments such as measures to reduce C0O2 emissions, and the issue of

diversion of motorway traffic onto less suitable roads. It reviews ways in

which revenue is raised from motorists and roads are financed in other

countries and considers the options for direct charging in this country:
conventional tolling using toll booths and barriers, a permit system, or
the new possibilities that are opened up by developments in the field of
electronic charging. Finally the paper looks at the opportunities that

charging would offer to increase private sector finance and management in
road construction and operation. Annexes to the report cover: a) how the
costing of roads and road use is determined; (b) how an electronic direct

charging system would work; (c) examples of private sector involvement; and
(d) risk transfer under "design, build, finance, and operate" contracts and

franchises.
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Abstract Information

Abstract: As part of the management of the land transport system of New
Zealand, a study of land transport pricing policies, with particular
emphasis on road pricing, has been carried out. The study comprised a
review of relevant literature and the development of a proposed land
transport pricing research programme for New Zealand. The report of this
study consists of three parts: (1) A description of the current structure
and pricing of land transport infrastructure in New Zealand; (2) A review
of the literature on land transport pricing to identify the principles
underlying transport pricing policies and current and proposed policies
from other countries; and (3) The identification of a proposed land
transport pricing research programme for New Zealand. The proposed

research programme that was identified has three stages: (1) A preliminary
review, based on current information and best estimates, which would derive

initial estimates of costs per trip; (2) Conceptual studies to assess the

implications of pursuing different policy objectives particularly in urban

and rural areas; and (3) A detailed research programme to evaluate land
transport pricing systems and to design a preferred pricing system. (A)
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Abstract Information

Abstract: This Digest summarises the findings of two reports prepared as part
of Transit New Zealand'’s transport pricing study, excluding recommendations
for further research which are the subject of another document. These
reports surveyed the international literature on transport pricing,
considering the justification and available mechanisms for charges to cover
road wear and maintenance, congestion, accidents, and various environmental
effects. (a)
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Abstract Information
Abstract: This report updates a previous London Boroughs Association (LBA)

publication on how the London Boroughs and the British Government could
respond to global warming. It concentrates on assessing the British
Government'’s subsequent actions, in relation to the LBA's recommendations,
and reports on recent research. Many London Boroughs have considered and
devised schemes to limit global warming through transport, planning and
energy conservation projects. As these schemes require capital investment
at a time when local authority funds are limited, additional finance from
the Government is needed. Several welcome measures towards tackling global
warming have already been taken by the Government. Possible positive
measures in transport include: (1) a study of urban congestion; (2) road
pricing; and (3) new measures to improve the enforcement of speed limits.
However, there have not been higher levels of investment in public
transport. The Government has continued to support its programme of
massive investment in new roads, and it has delayed the introduction of
catalytic converters for cars and abolished the tax on new cars. Although
leaded petrol continues to be more expensive than unleaded petrol, no
effort has been made to use fiscal measures to influence people to buy
smaller, more fuel- efficient cars.
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Abstract: Recent research has reconfirmed the importance of efficient road
transport to economic development and growth, for cities, rural areas, and
nations alike, whether in developing or mature economies. But
deteriorating roads, burgeoning growth (particularly in Asia), congestion,
and growing concerns at the negative consequences of transport on the
environment and quality of life in our cities are all placing huge new
demands on public finance at a time of increasing fiscal constraint on
governments. How can these problems be dealt with? The answers lie
largely within the transport sector itself, it is argued. Appropriate
policies are easily identifiable - though less easily implemented - and
include the traditional instruments of planning, pricing, finance, and
taxation, as well as new advances in road metering technologies, congestion
pricing, and the recent rediscovery of one of the oldest instruments of
transport development: private participation in the provision of public
infrastructure and services. For the covering abstract of this conference,
see IRRD no 843040.
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Abgstract Information

Abstract: This report summarizes the results of a symposium on congestion
pricing implementation issues sponsored by the Federal Highway
Administration and the Federal Transit Administration. The symposium, held
in Arlington, Virginia, on June 10-12, 1992, was designed to move the
discussion of congestion pricing from the academic tone of scholarly
discourse to a more practical exchange of ideas about the problems and
prospects for real-world demonstrations of congestion pricing concepts.
More than 160 transportation professionals representing local, State, and
Federal government agencies, highway user groups, transit interests,
universities, and private industry participated in the symposium. There
were five plenary sessions in which 14 papers were presented and discussed,
and three breakout sessions in which participants were divided into five
groups and charged with specific tasks related to the implementation and
evaluation of congestion pricing projects. Papers presented during the
plenary sessions covered the following topics: the past, present, and
future of congestion pricing; issues related to pricing and the use of
revenues; the role of market-based transportation demand management
strategies; distributional impacts of congestion pricing and the need to
stimulate transportation alternatives; and technological issues related to
congestion pricing. Many symposium participants indicated that congestion
pricing can help improve the efficiency of urban transportation systems.
The widely held view was that too little attention has been given to
dealing with political and other institutional issues. One clear message
coming out the symposium is that public and political support must be
generated if congestion pricing projects are to have any chance of success.
Support can best be garnered if congestion pricing is included as part of a
comprehensive plan for mobility improvement. The use of congestion pricing
revenues to deal with distributional impacts and to finance transportation
improvements should be a key part of the comprehensive plan. In addition,
it is important--both for purposes of project development and for
generating public support--that the objectives of specific congestion
pricing applications be clearly defined. Congestion pricing cannot be
imposed from the top. Support must be developed at the local level, and
the public must accept congestion pricing as a way to reduce the costs
associated with urban congestion.



Supplementary notes: The symposium was sponsored by the Federal Highway
Administration and the Federal Transit Administration. This summary report
is Number 6 in the FHWA’s Searching for Solutions: A Policy Discussion
Series.
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Abstract Information

Abstract: This paper investigates the implementation aspects of road pricing by
setting down criteria for a "good" road pricing system. Besides analyzing
the gamut of indirect and direct methods of charging for road usage, the
paper surveys alternative congestion pricing technologies including: (1)
cordon pricing using manual tollbooths, (2) area licensing schemes, (3)
off-vehicle recording systems such as automatic vehicle identification, and
(4) on-vehicle charging systems such as smart card technology. Each of
these instruments is dealt with by a relatively in-depth case study
analysis based on the benefits, costs and revenues of implementing and
utilizing each charging mechanism. Since benefit figures are not always
readily available, the cost per transaction of operating a system over the
long run is used as an index of the relative cost-effectiveness of each
technology. Based on alternative quantitative and qualitative criteria,
the implications of using each of these technologies for tackling
congestion are summarized in a key table and conditional policy
recommendations are made.
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Abstract Information

Abstract: This paper presents a conceptual framework for road pricing based on
a rigorous diagrammatic -- but non-mathematical -- framework derived from
first (economic) principles. It throws light on congestion pricing systems
and issues surrounding short-run and long-run marginal cost pricing, scale
economies and diseconomies, indivisibilities, road durability, the
peak-load problem in urban transport and the financial viability of the
public provision of road services. The paper integrates the ideas of
Mohring, Strotz, Vickrey, Walters, Keeler, Small, Winston and Newbery into
a single framework. Analysis of the traditional road pricing arguments
demonstrates why congestion pricing as practiced in the past has
understandably encountered obstacles to implementation. This is partly
because both types of road users, the tolled and the tolled off (those who
avoid a road in order to shun the toll), are shown to be worse off -- with
the exception of the government -- under a constant value of time. Even if
differences in time valuation are taken into account, it is still
essentially the case that primarily those with very high time values are
made better off. Unless congestion toll revenues are earmarked and
travellers perceive that the money is channeled back in the form of reduced
taxes, lower user charges or improved transport services, neither the
priced nor the priced off would support road pricing. It is only in the
case of hypercongestion that congestion pricing can be shown to make
everyone better off.
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Absgstract: This report argues that the primary concern about transport’s effects
on the environment should be total volume of traffic, but that policies
based on the resulting realisation could bring environmental benefits
without causing economic collapse. The interaction of economic,
environmental and energy requirements is considered. It is now known that
the future supply of roads cannot meet the predicted demand for road space
or solve environmental transport problems. In view of this, the authors
define two main objectives for transport policy: (1) matching demand to
supply, as supply cannot be matched fully to demand; (2) encouraging
environmentally beneficial and economically efficient methods of achieving
personal access and freight distribution. The concept of ‘quality margin’
is relevant here, and has several practical applications. The main focusses
of the new policy approach are: (1) demand-restraint through road pricing;
(2) developing high-density urban public transport. Other elements,
required to achieve a balanced public transport policy, are discussed, and
some potential pitfalls are indicated. While considering whether '
environmental improvement could threaten economic prosperity, the authors
argue that: (1) environmental costs are real economic costs; (2)
environmental benefits have a real economic value; and (3} there are
environmentally friendly, environmentally efficient transport policies.

Miscellaneous Information:
IRRD Document Number 18859579



TRIS accession number: 634009 TRIS files: HRIS. H 9301.
TRIS Record Flag: 4

Title: TECHNOLOGICAL RESPONSES TO URBAN TRAFFIC CONGESTION. PART THREE: THE
TECHNOLOGY OF TRAFFIC RESTRAINT

Author (s) :
Khan, AM
Klaesi, E

Publication Information:
Publication Title: JOURNAL OF URBAN TECHNOLOGY

Volume: 1 Number: 1

Report No:

Period Covered: Fall 92

Publication Date: 10/00/92 Pagination: pp 47-68
ISBN: ISSN: 10630732
Figures: 1 Fig. Tables: 5 Tab. Photos:
References: 17 Ref. Appendices:

Publisher/Corporate Author 1:
New York City Technical College
300 Jay Street
Brooklyn, NY 11201-

Avajilable from:
New York City Technical College
300 Jay Street
Brooklyn, NY 11201-

Abstract Information

Abstract: Congestion is caused by too many vehicles competing for too little
road space. Any city wishing to relieve congestion and its concomitant
costs must create more roads, better manage the flow of traffic, or
restrict the amount of traffic. This paper describes methods of traffic
restraint and reports the experience of Singapore with area licensing and
that of Hong Kong with electronic road pricing. It also discusses the
extent of the interest in electronic road pricing and the technological
developments still needed for its effective implementation
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Abstract: This report presents the results of a research effort that is
concerned with developing certain tools that can generate information that
may be used by policy makers in deciding the desirability and utility of
employing certain high technology options in solving ground transportation
and congestion problems. These options include intelligent vehicle highway
systems, roadway powered electric vehicle systems, light rail transit and
pricing among others. In addition to the primary concern of traffic
congestion in urban areas, other important issues that are addressed
include: (1) improvement in the air quality in urban areas; (2)
conservation of petroleum resources; (3) a significant improvement in the
national balance of payments because of the large reduction in the
requirements for petroleum for internal combustion engines (ICEs). for
automotive use; (4) a reduction in the current trend towards global warming
as the result of the smaller amount of carbon dioxide production by the
automotive transportation system that uses the advanced technologies; (5) a
reduction in automotive operating costs as the result of replacing the ICE
power and drive train with electrical systems that have both higher energy
conversion efficiencies and more reliable longer life components thus
freeing up large sums of money for other more productive uses; and (6) an
improvement in automotive safety that may reduce the national death toll by
thousands of lives annually and reduce the accident rate resulting in
property damage and personal injury.
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Abstract: This document describes the current transport situation in the area
around the Forth road and rail bridges and asks for comments on proposals
for short, medium and long term improvements. Information about travel in
the area is drawn from three studies: () the Trunk and Key Principle Road
Network Review; (b) the Forth Road Bridge Short Term Measures Study; and
(c) the South Fife to Edinburgh Strategic Rail Study. Statistics are
provided for traffic growth on the Forth Bridge, north and south traffic
flows, modal split, queue lengths and anticipated queue lengths. The
various measures possible and their likely effect are discussed. 1In the
short term these include rail improvements, traffic management measures and
road pricing. Medium term measures include an additional railway station,
upgraded bus services, a fifth lane on the Forth Road Bridge and a number
of road projects including the Barnton By-pass. In the long term a second
road crossing of the Forth is recommended. Comments are invited on a
number of issues raised by these possible measures.
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Abstract: This is a study of the road congestion problem in Singapore and the
various experimental measures that have been implemented using the pricing
mechanism and quota system. These include the Area Licensing Scheme, the
proposed Electronic Road Pricing Systme, Weekend Car Concept, general
pricing restraints, and quotas on new car purchases. It concludes with a
discussion on the impact on welfare, makes several policy recommendations,
and outlines lessons for other countries contemplating similar measures.



TRIS accession number: 626715 TRIS files: HRIS. H 9204.
UMTRIS. U 9201.

TRIS Record Flag: 4
Title: EXAMINING CONGESTION PRICING IMPLEMENTATION ISSUES. SUMMARY OF
PROCEEDINGS: CONGESTION PRICING SYMPOSIUM

Publication Information:
Report No: FHWA-PL-93-008
Period Covered:

Publication Date: 12/00/92 Pagination: 68p
Figures: Tables: 8 Tab. Photos:
References: Appendices: 2 App.

Publisher/Corporate Author 1:
Federal Highway Administration
400 7th Street, SW
Washington, DC 20590

Available from:
Federal Highway Administration
400 7th Street, SW
Washington, DC 20590

Abstract Information

Abstract: This report summarizes the results of a symposium on congestion
pricing implementation issues sponsored by the Federal Highway
Administration and the Federal Transit Administration. The symposium, held
in Arlington, Virginia, on June 10-12, 1992, was designed to move the
discussion of congestion pricing from the academic tone of scholarly
discourse to a more practical exchange of ideas about the problems and
prospects for real-world demonstrations of congestion pricing concepts.
More than 160 transportation professionals representing local, State, and
Federal government agencies, highway user groups, transit interests,
universities, and private industry participated in the symposium. There
were five plenary sessions in which 14 papers were presented and discussed,
and three breakout sessions in which participants were divided into five
groups and charged with specific tasks related to the implementation and
evaluation of congestion pricing projects. Papers presented during the
plenary sessions covered the following topics: the past, present,. and
future of congestion pricing; issues related to pricing and the use of
revenues; the role of market-based transportation demand management
strategies; distributional impacts of congestion pricing and the need to
stimulate transportation alternatives; and technological issues related to
congestion pricing. Many symposium participants indicated that congestion
pricing can help improve the efficiency of urban transportation systems.
The widely held view was that too little attention has been given to
dealing with political and other institutional issues. One clear message
coming out the symposium is that public and political support must be
generated if congestion pricing projects are to have any chance of success.
Support can best be garnered if congestion pricing is included as part of a
comprehensive plan for mobility improvement. The use of congestion pricing
revenues to deal with distributional impacts and to finance transportation
improvements should be a key part of the comprehensive plan. In addition,
it is important--both for purposes of project development and for
generating public support--that the objectives of specific congestion
pricing applications be clearly defined. Congestion pricing cannot be
imposed from the top. Support must be developed at the local level, and
the public must accept congestion pricing as a way to reduce the costs
associated with urban congestion.



Supplementary notes: The symposium was sponsored by the Federal Highway
Administration and the Federal Transit Administration. This summary report
is Number 6 in the FHWA's Searching for Solutions: A Policy Discussion
Series.



TRIS accession number: 628976 TRIS files: HRIS. H 9204.
TRIS Record Flag: 3

Title: CONGESTION CHARGING MECHANISMS FOR ROADS: AN EVALUATION OF CURRENT
PRACTICE. POLICY RESEARCH WORKING PAPER

Author(s):
Hau, TD

Publication Information:
Report No: WPS 1071
Period Covered:

Publication Date: 12/00/92 Pagination: 109p
Figures: Tables: 5 Tab. Photos:
References: Refs. Appendices: 3 App.

Publisher/Corporate Author 1:
World Bank
Infrastructure and Urban Development Division, 1818 H Street, NW
Washington, DC 20433

Available from:
World Bank
Infrastructure and Urban Development Division, 1818 H Street, NW
Washington, DC 20433
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Abstract: This paper investigates the implementation aspects of road pricing by
setting down criteria for a "good" road pricing system. Besides analyzing
the gamut of indirect and direct methods of charging for road usage, the
paper surveys alternative congestion pricing technologies including: (1)
cordon pricing using manual tollbooths, (2) area licensing schemes, (3)
off-vehicle recording systems such as automatic vehicle identification, and
(4) on-vehicle charging systems such as smart card technology. Each of
these instruments is dealt with by a relatively in-depth case study
analysis based on the benefits, costs and revenues of implementing and
utilizing each charging mechanism. Since benefit figures are not always
readily available, the cost per transaction of operating a system over the
long run is used as an index of the relative cost-effectiveness of each
technology. Based on alternative quantitative and qualitative criteria,
the implications of using each of these technologies for tackling
congestion are summarized in a key table and conditional policy
recommendations are made.
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Abstract Information

Abstract: This paper presents a conceptual framework for road pricing based on
a rigorous diagrammatic -- but non-mathematical -- framework derived from
first (economic) principles. It throws light on congestion pricing systems
and issues surrounding short-run and long-run marginal cost pricing, scale
economies and diseconomies, indivisibilities, road durability, the
peak-load problem in urban transport and the financial viability of the
public provision of road services.: The paper integrates the ideas of
Mohring, Strotz, Vickrey, Walters, Keeler, Small, Winston and Newbery into
a single framework. Analysis of the traditional road pricing arguments
demonstrates why congestion pricing as practiced in the past has
understandably encountered obstacles to implementation. This is partly
because both types of road users, the tolled and the tolled off (those who
avoid a road in order to shun the toll), are shown to be worse off -- with
the exception of the government -- under a constant value of time. Even if
differences in time valuation are taken into account, it is still
essentially the case that primarily those with very high time values are
made better off. Unless congestion toll revenues are earmarked and
travellers perceive that the money is channeled back in the form of reduced
taxes, lower user charges or improved transport services, neither the
priced nor the priced off would support road pricing. "~ It is only in the
case of hypercongestion that congestion pricing can be shown to make
everyone better off.
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Abstract Information

Abstract: The urban transport problem is usually perceived as a disequilibrium,

at peak times, between the supply of transport infrastructure and the
demand for the use of this infrastructure by an increasing population for
more journeys. Policy makers have responded to growing traffic congestion
problems with a range of vehicle restraint measures including fuel taxes,
parking controls, traffic management, etc. Transport economists have

generally argued that the only comprehensive long-term solution lies with

the introduction of road pricing. This article evaluates Singapore’s unique

experience in actually employing the price mechanism to ration more
effectively the use of roads during periods of peak demand and considers
some ramifications of such a policy.
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Abgstract Information

Abgtract: In the author’s opinion, there are five candidates for radical
solutions that can have really substantial improvements on one or several
of the IVHS goals of congestion relief, safety, and environmental
protection. These may be called the ABCDE of radical solutions as follows:
(p) Automated highways; (B) Bus, HOV, and multimodal travel; (C) Congestion
metering or road pricing; (D) Double-deck expressway construction; (E)
Environmental regulation. Although some of these solutions may not require
IVHS, it is possible for IVHS to help implement most, if not all, of tHem.

Conference Information

Conference Title: Surface Transportation and the Information Age. Proceedings
of the IVHS America 1992 Annual Meeting, Volume I

Sponsored by: ‘

Location: Newport Beach, CA

Date Held: May 17, 1992-May 20, 1992
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Abstract Information

Abstract: This paper describes methods of trafflc restraint and reports the
experience of Singapore with area licensing and that of Hong Kong with
electronic road pricing. It closes with a discussion of the extent of the
interest in electronic road pricing and the technological developments
still needed for its effective implementation.
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Abstract Information

Abstract: This paper reviews how traffic and traffic growth might affect the
quality of life in cities, predicts future amounts of traffic in cities,
and considers how various forecast levels of traffic could affect cities.
Adverse effects of traffic on quality of life include: noise, accidents,
loss of social interaction, unviable urban facilities, pollution, and
congestion. Hitherto, few actions have successfully limited traffic

growth, except where full capacity has been reached; steps should be taken

to achieve a quality margin, by ensuring that the demand for traffic is
kept lower than the capacity. One consequence of forecasts of rapid

traffic growth and growth in car ownership in the UK is that the quality of

life and vitality of cities could worsen, especially in inner city areas,
unless there is some form of demand management. If demand management
policies are implemented, as seems likely, they will probably be aimed
primarily at cities. Possible policies include: (1) congestion road
pricing; (2) carbon taxes; (3) improved public transport; (4) use of
information technology; (5) encouraging local journeys; (6) traffic
calming. Successful urban transport policies require the perceived best
quality of life to return from rural to urban areas, and could help to
bring about such a change.
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Abstract Information

Abstract: The aim of this report is to provide the Commission with all the
necessary material (including cost figures) to support the implementation
of an Integrated Road Safety, Information and Navigation System (IRIS) all
over Europe. This should include all the simple RTI (Road Transport
Informatics) systems already developed, as well as using all the results
obtained under the DRIVE Programme. The areas where ATT (Advanced
Transport Telematics) techniques could be implemented are as follows. 1)
Provision of driver and traveller information. 2) Provision of automatic
guidance and navigation systems for drivers. 3) Reduction of travel times
and air pollution, and improvement of traffic safety. This area includes:
a) motorway traffic control systems, such as ramp metering; b) emergency
telephone systems; c) freight management systems; and d) tunnel management
systems. In urban areas it includes: a) urban traffic control systems; b)
parking management systems; c) traffic demand management systems such as
automatic toll collection and road pricing; and d) public transport
management systems. Examples of what already exists in various European
Contries are given in an Appendix.

Miscellaneous Information:
IRRD Document Number i8859102



TRIS accession number: 642251 TRIS files: IRRD. I.
TRIS Record Flag: 1

Title: UK TRANSPORT POLICY DEVELOPMENTS IN 1991: ENVIRONMENTAL RELEVANCE
Foreign Language: ENGLISH

Author(s) :
PARKHURST, GP

Publication Information:
Source of Document: Transport Research Laboratory (TRL)
Source Data: 9310TR155E

Publication Title: TSU REF: 707
Publication Date: 7/00/92 Pagination: 31P
References: + Appendices:

Publisher/Corporate Author 1:
TRANSPORT STUDIES UNIT, UNIVERSITY OF OXFORD
11 BEVINGTON ROAD
OXFORD, OXFORDSHIRE 0OX2 6NB UNITED KINGDOM

Abstract Information

Abstract: This paper considers some important UK transport policy changes that

have environmental significance. Based on the foci of current debate,

seven policy areas are chosen for this review: (1) the British Government’s

broad attitude to management, ownership and the current aims of transport

infrastructure, which strongly favours bus deregulation and advocates rail

privatisation; (2) the relative balance of future transport investment in
road and rail infrastructure, with ambiguous signs of some shift towards

rail; (3) providing adequate urban public transport, and the relative roles

of buses and light railways, the main issue being how much funding and
priority can be made available; (4) the general environmental quality of

urban areas, especially for residents and shoppers, where there are several
major initiatives by central and local government, some controversial; (5)

environmental protection, especially by direct reduction of polluting
emissions but also by using more efficient travel modes; (6) road safety,
where there seems to be a tacit complacency about the high levels of

accidents, but where quality of life and environmental aspects are evident;
and (7) road pricing to reduce congestion, whose impetus for implementation

continues to grow, but whose routine use is still some years ahead and
whose major barrier still seems to be widespread lack of acceptance. See
also IRRD 859559.
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Abstract Information

Abstract: This paper is a sequel to Report no 707 (see IRRD 859558), and
updates it over the first half of 1992. During this period, pure
environmental concerns seemed to be more influential; at least they were
reported more often. The main policy concerns were related to the central
demands for greater efficiency, quality, and safety in the environment.
Provision of transport infrastructure referred mainly to competition
between policies supporting road- and rail-based investment; for urban
areas, there was increasing concern about funding light rail and guided bus
networks and about possible funding of multimodal transport policies as a
package. In the area of road congestion, there was consideration of
improving the situation by reducing demand, for example by road pricing or
parking controls; the controversial priority ’‘red’ routes have reduced
congestion, but their longer- term effects are not clear. Park-and-ride
had a lower profile, as it is no longer new. It tends to be implemented
when and where funds become available. There was more consideration of
environmental quality measures, such as the provision of pedestrianised or
traffic-calmed streets, where the impact of transport on the quality of
life and safety of local people can be limited. Some safety measures tend
to reduce quality of life. There were several high-profile campaigns for
protecting high- quality landscapes from new road construction.
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Abstract Information
Abstract: For the abstracts of papers presented at this seminar see IRRD
855832-859854.
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Abstract Information

Abstract: Congestion in city centres is an inevitable characteristic of the
urban scene and there is no way that all the needs of different travel
groups can be met in full. People themselves are aware of this, yet
traditional traffic models are often simplistic in assuming self interest
in terms of main mode of travel, and in seeing the reduction of congestion
as a self-evident good. Recent work based on detailed studies of opinions
of motorists and others in UK city centres including Bath, Manchester,
Edinburgh, Salisbury, and with particular emphasis on Nottingham, will show
that these assumptions are not borne out. The paper argues that most
people accept that public transport and pedestrians should have priority in
cities, even where this leads to considerable personal inconvenience. It
also suggests that traffic restriction policies based on road pricing are
far less acceptable to most categories of motorists, including the most
affluent, than area exclusion policies. Groups who do not hold such views
are also discussed. The paper concludes with a discussion of the
implications of such findings in the context of transport planning in
Nottingham and other cities anxious to maintain a healthy economic base.
(A) For the covering abstract of the seminar see IRRD 859831.
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Abstract Information

Abstract: A number of plans to introduce road pricing or area licensing have
failed to be implemented because of lack of political support. Plans in
Hong Kong, Sweden and Holland may have been technically satisfactory, but
encountered overwhelming political opposition. This paper reviews the
factors influencing the political acceptability of traffic limitation
measures in terms of: (A) the context: the public perception of the
congestion problem; the existence of inter-urban tolls; city centre parking
provision and charging; the urban structure and the extent of de-
centralisation; (B) the powers of the agency charged with introducing road
pricing, and the relationship between the agency and central and local
government; and (C) the technology and the enforcement measures proposed.
The paper discusses how the importance of gaining political support for a
road pricing plan can influence the basic design of a road pricing scheme,
and the phasing of its introduction. The staged introduction of regulatory
measures can be used to mould public opinion to see the benefits of more
comprehensive, or more sophisticated measures. Any scheme which can be
presented to the public as an electronic means of refining or speeding up
an already accepted but technologically primitive system (for example toll
booths or supplementary licence windscreen stickers) has clear political
advantages over the same scheme proposed in the context of unregulated
congestion. (A) For the covering abstract of the seminar see IRRD 859831.
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Abstract Information

Abstract: The London road pricing research programme is one part of the
Department of Transport’s (DOT) programme of research into urban road
traffic congestion. The MVA Consultancy was appointed to advise on the
design of the programme and to assist in its management. Work began in
November 1991, and is scheduled to be completed in 1994, at a cost of 3
million pounds. The London Road Pricing Programme is required to include:
(1) an assessment of the impact of charging on travel behaviour; (2) a
forecast of its consequences for all transport modes and for land use; (3)
the likely impact on business, property markets, and major services; (4) an
evaluation of the costs and benefits of different feasible options; and (5)
an assessment of attitudes among those affected. From this, research areas
are identified, as is the need for a transport model. Six organisations
were commissioned; from these the DOT selected a three tier model, the
details of which are briefly given here. For the covering abstract of the
seminar see IRRD 859831.
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Abstract Information
Abstract: This paper outlines an approach to solving urban traffic congestion

problems with the following successive stages: (1) understanding the
problems; (2) defining the solutions; (3) considering how to bring public
and private sector interests together into a genuinely useful partnership.
'Mainstream thinking’ about how cities and urban transport should develop
can be formulated as ’'the New Realism’, a package of policies aimed at
cities where transport is civilised and efficient but does not dominate or
damage other areas of life. Components of the package include: (1) a
realisation that there is relatively little scope for large-scale expansion
of urban road networks; (2) making maximum use of transport methods that
use resources most efficiently; (3) applying the basic principles of
traffic calming; (4) using traffic management methods to give priority to
certain classes of traffic; (5) considering the mutual effects of different
transport and land use policies; (6) pursuing objectives by using the best
combination of incentives, regulation, the market, education, and politics.
The authors believe that European urban transport policies are developing
in these directions. The potential contribution of partnerships to: (1)
road provision; (2) public transport; (3) walking and cycling; (4) traffic
calming and pedestrianisation; (5) traffic management; (6) interaction of
policies;and (7) road pricing are considered.
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Abstract Information
Abstract: This article describes the use of computer models to test the likely

effects of road pricing, which is increasingly being viewed as an essential
part of urban transport policy. Several systems for charging for the use
of road space are now available or being developed. The MEPLAN software,
being developed by Marcial Echenique & Partners, assumes that land uses and
transport directly affect each other at every level, as spatial patterns of
land use and economic activity create transport demands. Its model
represents congestion effects by comparing the demand for traffic on a road
link with link capacity. It allows users to specify which modes may use
which 1link types; all modes using a link contribute to its congestion. The
introduction of a road-pricing charge on a link increases perceived travel
costs on the link, thus affects users’ choice of the link. The model also
considers users’ choice of travel modes. Setting up and running a computer
model, to test road pricing policies, requires a transport model more
sophisticated than many of those now used by local authorities. Although
their data requirements are extensive, the models can assess a wider range
of issues than road pricing, and provide a valuable tool for forecasting
and evaluating the effects of transport planning and land use policies.
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Abstract Information

Abstract: Already in the 1920’s, it was recognised that ‘road pricing’ offers
the first best solution for road traffic optimisation. Still, it is very
unlikely that this instrument will soon be widely used. Both transport
economists and policy makers show growing interest in alternatives to road
pricing. Parking policies constitute one of the suggested alternatives.
In this paper, an economic model is presented which allows for a closer
inspection of the pro’s and cons of parking policies. Under certain
circumstances, parking policies offer an acceptable alternative to road
pricing. Special attention is paid to the differences between the use of
parking fees and physical restrictions on parking space supply. Despite the
possibilities of parking policies in traffic regulation, road pricing will
theoretically remain the best method. For the covering abstract of the
conference see IRRD 856918.
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Abstract Information

Abstract: The environmental and social damage caused by transport is discussed.
The expected trends in transport growth and consequences for the
environment are assessed. It is suggested that although some form of
regulation will be required to protect the environment, the use of the
market economy should predominate. A pricing policy should be based on the
recovery of social costs in order to ensure compensation for infrastructure
costs, environment-related costs and other external effects such as the
cost of congestion. This would involve road pricing, raising taxes on fuel
consumption or by issuing certificates entitling holders to specifc
pollution rights. The mechanism for establishing price levels is discussed
and suggestions made for levels of charges. At the same time adaptation of
the infrastructure on the basis of demand is suggested. Infrastructure
would be developed in accordance with economic and ecological criteria
following the internalisation of social costs. This paper was presented at
the EURAILSPEED 92 conference held in Brussels, April 27-29, 1992. For the
covering abstract see IRRD 853180.
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Abstract Information )

Abstract: In this Green Paper, an assessment is provided of the overall impact
of transport on the environment and a strategy for "sustainable mobility",
so that the economic and social role of transport is achieved whilst
containing the adverse environmental effects. A short review of
environmental action programmes of the Commission is first given. This
Green Paper (which is a discussion document) has sections on: (a)
environmental impact of transport, in terms of pollution, land use,
congestion and safety; and (b) economic trends. Current European research
initiatives such as BRITE/EURAM, CORIN, COST, DRIVE, EURET already under
implementation are briefly mentioned. Future initiatives are discussed,
and statistical tables included on: vehicle emissions; energy consumption
by transport mode.
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Abstract Information

Abstract: This final chapter examines some aspects of our transport future
considered in the short-term (to the end of the twentieth century), in the
mid-term (2000-2040AD) and on towards the end of the twenty-first century.:
During the 1990s it is anticipated that we will continue to improve and
modify our inherited systems and continue our reliance on oil. The need to
move away from personal motorised transport is acknowledged and techniques
already available to accomplish this are outlined including better land-use
planning, priority schemes for public transport and road pricing.
'Technetronic’ advances in the field of information and communications
technology likely to be adopted by richer countries are also described. 1In
the twenty-first century it is suggested that it will be cheaper to alter
fuels than vehicle technology. Alternatives to petrol are explored
including o0il from coal, tar, maize, sugar beet, soya, peanuts, sunflower
and rape. Towards the middle of. the century problems of congestion and
pollution are likely to cause the balance to swing in favour of public
transport. A variety of electrically- powered vehicles are likely to be
seen but the car will still compete strongly on a variety of fuels. Beyond
the middle of the twenty-first century it is anticipated that as yet
unthought of transport technologies will have evolved. For the covering
abstract of the book see IRRD 853629.
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Abstract Information

Abstract: The theme of this Conference was "Efficient roads and the quality of
life". The Conference is published in six volumes, corresponding to the
volume allocated to the keynote address and one volume for each day of
proceedings. For the abstracts of relevant papers, see IRRD numbers 843041
to 843075.
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Abstract Information

Abstract: Recent research has reconfirmed the importance of efficient road
transport to economic development and growth, for cities, rural areas, and
nations alike, whether in developing or mature economies. But
deteriorating roads, burgeoning growth (particularly in Asia), congestion,
and growing concerns at the negative consequences of transport on the
environment and quality of life in our cities are all placing huge new
demands on public finance at a time of increasing fiscal constraint on
governments. How can these problems be dealt with? The answers lie
largely within the transport sector itself, it is argued. Appropriate
policies are easily identifiable - though less easily implemented - and
include the traditional instruments of planning, pricing, finance, and
taxation, as well as new advances in road metering technologies, congestion
pricing, and the recent rediscovery of one of the oldest instruments of
transport development: private participation in the provision of public
infrastructure and services. For the covering abstract of this conference,
see IRRD no 843040.

Miscellaneous Information:
IRRD Document Number 18843041



TRIS accession number: 632308 TRIS files: IRRD. TI.
TRIS Record Flag: 1

Title: TOLL ROADS IN INDONESIA: POLICY, OPERATION AND FINANCING
Foreign Language: ENGLISH

Author (s) :
DJOHARI, D

Publication Information:
Source of Document: Transport Research Laboratory (TRL)
Source Data: 9204AR261E

Publication Title: ASPAC 92: IRF/ARF ASTA PACIFIC REGIONAL ROAD CONFERENCE,
1992, GOLD COAST, QUEENSLAND, AUSTRALIA

Volume: MONDAY Number:
Publication Date: 0/00/92 Pagination: 1-9
References: 2 ‘ Appendices:

Publisher/Corporate Author 1:
AUSTRALIAN ROAD FEDERATION
PO BOX 139 (FAX +61-3-752-9234)
BORONIA, VICTORIA 3155 AUSTRALIA

Abstract Information

Abstract: Certain areas around and linking metropolitan cities in Indonesia
with high density traffic volume result in heavy traffic congestion, which
causes high vehicle operating costs and excessive travel time; based on
this idea, toll roads need to be constructed to overcome these congestions.
The government decided to finance toll roads from non government budget
items such as issuing bonds and from other foreign and domestic private
sector sources as an effort to ensure equity of development among regions.
According to road law number 13/1980, ownership and management of toll
roads rests with the government, however, the government can delegate its
responsibility to one or more toll road corporations through the Highway
Corporation, PT Jasa Marga. PT Jasa Marga, the first state Toll Road
authority was established in March 1978 and started to operate the first
toll road from Jakarta to Cibinong (part of Jagorawi Toll Road) with a
total length of about 27kms. At present, PT Jasa Marga operates 9 toll
roads with a total length of 350 kms and 3 toll bridges. For the covering
abstract of this conference, see IRRD no 843040.
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Abstract Information

Abstract: The current trend in road pricing is towards direct cost recovery,
rather than indirect taxation mechanisms. The strategic importance of
correcting user demand signals by appropriate pricing to ensure that
investment decisions are appropriate cannot be over-emphasised. New
electronic technology promises to provide the mechanisms. It will
facilitate differential pricing regimes which can address both time and
place congestion issues. Examples of current trials and studies in NSW are
given. The problems of matching the real price and the perceived price to
the user, will be discussed. The technology offers real opportunities, but
also presents real difficulties. The road pricing area is politically
sensitive and social issues such as privacy and equity must be addressed.
The way forward must involve public participation. However, the technology
needs to be more relevant to user decisions to affect demand. Without some
improvement and public consultation, the technology may not realise
perceived productivity gains. (A) For the covering entry of this
conference, see IRRD abstract no. 843369.
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Abstract Information

Abstract: The family of market research survey techniques termed stated
preference methods (e.g conjoint analysis) has been used quite often in
transportation planning over the past decade. While these techniques have
been primarily used to gather marketing information, such as willingness to
pay for service improvements, an important recent trend is the use of
stated preferences in forecasting. Such methods are now becoming seen as a
complement to the more traditional revealed preference survey methods in
cases where the latter cannot provide the full information necessary.
Examples of such cases are the introduction of a qualitatively new
transport mode or route (e.g. the Channel Tunnel between France and
England), the impact of qualitatively new transport policies (e.g.
electronic road pricing), or the reactions to large changes in travel
conditions which cannot be observed at present (e.g. changes in trip
departure times due to increasing peak hour traffic congestion). The need
to accurately predict travel behaviour across the entire population places
special requirements on the design, analysis and application of stated
preference survey experiments. Many of these requirements are analogous to
those faced in revealed preference studies. There remain important issues
specific to stated preference, however, because forecasting requires that a
stated preference survey be built upon a hypothetical choice context which
will yield realistic and unbiased statements of behaviour. As these issues
are addressed, stated preference techniques appear to be evolving into an
integrated part of the transport forecasting methodology. The purpose of
this paper is to give an overview of this evolution, in terms of the study
design, model estimation and forecasting issues involved. The discussion
includes a treatment of the various errors and biases which may arise in
stated preference as opposed to revealed preference surveys, along with
reference to practical examples based on recent projects in the
Netherlands, Australia, France and the UK. (A) For the covering entry of
this conference, see IRRD abstract no. 843297.
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Abstract Information

Abstract: Jakarta is the capital of Indonesia; the city is developing rapidly
and the demand for roadspace is expected to increase rapidly too. The
supply of roadspace is very limited and the demand for it is already much
greater than the supply of it, as can be concluded from observing hourly
variations of traffic flow. Traffic congestion is spreading all over the
city and onto the intra urban toll road system, indicating an inelasticity
in the toll charge. The cost of road transport is becoming high and this
may slow down economic development. Reducing the demand for roadspace
through road pricing would require high rates to achieve acceptable traffic
conditions. Production costs would become too high and business would move
to a less costly place. The paper concludes that, if Jakarta wants to
sustain all of its present activities and prepare itself for rapid economic
development, it must have a lot more road space through roadbuilding. For
the covering entry of this conference, see IRRD abstract number 843191.
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Abstract Information
Abgtract: This article reports on the conference "Urban congestion and

pollution: is road pricing the answer?" held at Nottingham University on 21

May 1992. The conference discussed changing public attitudes towards
congestion and the environment, and heard about different approaches to

these problems. P Goodwin of Oxford University opened by saying that road
pricing was often viewed as entirely negative and unpopular. He considered
that it would bring actual benefits, such as extra road space, and revenues

that could be used to improve urban environments and subsidise better
public transport. Popularity could be ’'bought’ by distributing the extra
road space to improve conditions for different classes of road users;

public attitudes could then become more favourable. However, experience

from abroad showed that road pricing was not a panacea, and may not be the

right answer for some localities. Various other viewpoints, research
reports, case studies and descriptions of future plans were presented by
speakers from several parts of the UK, Norway, Sweden, The Netherlands,
California. In general, proponents of road pricing believe that it is
important to target measures according to local circumstances, such as
where congestion and associated traffic pollution are most intense.

Miscellaneous Information:
IRRD Document Number i8850380



TRIS accession number: 622897 TRIS files: HRIS. H 9202.
TRIS Record Flag: 3

Title: ROAD PRICING: A NEW MODEL FOR ASSESSING THE MANY OPTIONS
Foreign Language:

Author(s):
Ghali, MO
Smith, MJ

Publication Information:
Publication Title: Traffic Engineering and Control

Volume: 33 Number: 3

Publication Date: 3/00/92 Pagination: pp 156-157
ISBN: ISSN: 00410683
Figures: 3 Fig. Tables: 1 Tab. Photos:
References: 3 Ref. Appendices:

Publisher/Corporate Author 1:
Printerhall Limited
29 Newman Street
London W1P 3PE, England

Available from:
Printerhall Limited
29 Newman Street
London W1P 3PE, England

Order Number:

Abstract Information

Abstract: This paper outlines a new computer model which can provide estimates
of the effect of various different road pricing strategies and it gives
some initial simple results to illustrate the utility of the model.
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Abstract Information

Abstract: Information technology is being used to assist drivers and prevent
possible superjams and gridlocks which some experts predict could strike
London within a few years. Road pricing is being seriously considered by
many countries because traffic signal control systems such as TRANSYT and
SCOOT cope well with medium traffic flows but they break down in the heavy
congestion now found in British cities. This drawback can only be overcome
if the traffic flow can be predicted in advance. Research is being
proposed to create a neural network to predict congestion using a set of
rules the network teaches itself. The system could be extended to take
account of the effect of pedestrians and cyclists. Other systems being
investigated include Autoguide which will operate within the bounds of the
M25 London orbital motorway, and will enable vehicles to calculate their
position and select the optimum route. Travel Pilot, a system using
dead-reckoning to display the position of a vehicle on an electronic map,
traffic information could be fed in so that the driver can select the best
route. Traffic Master is a system giving an in-car display of traffic
congestion on the M25 motorway.
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Abstract Information

Abgtract: This paper examines the conflict between our need for efficient
movement of people and goods and our wish to provide space for living,
working and recreation. The paper focusses on Britain against the
background of Europe and pleads for a combined and long term policy for
land use and transport. It address such issues issues as car ownership

trends. environmental pollution, land management,
transport policy.
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Abstract Information

Abstract: The London Research Centre was commissioned in the Spring of 1990 by
the RTPI (Royal Town Planning Institute) to carry out a study of traffic
growth and planning policy against a background of National Road Traffic
Forecasts (NRTF) of growth between 83% and 142% by 2025. A wide range of
planning authorities, professionals, business and other organisations were
consulted and this article outlines the findings of the report. Transport
is seen as a major influence on urban form. NRTF would appear to represent
'unrestrained demand’ which would in fact be restrained by capacity.
Development control is at present more concerned with highways than the
transport issues which influence urban form in the long term. There is
also a limit to what town planning mechanisms can achieve in relation to
traffic restraint on their own. Other policy instruments such as taxation
of fuel and employer-provided parking need to work with land use planning.
A debate is advocated on the future form of urban areas and what level of
sacrifice people are prepared to accept in private mobility for the common
good. Areas requiring further investigation are identified and include the
relationship between traffic congestion/restraint and the health of local
economies, the potential effect of road pricing on land-use dispersal,
homeworking and the concept of 'car-free’ zones.
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Abstract Information ' ,
Abstract: This PRE (Policy, Research and External Affairs) working paper forms
part of a larger World Bank Transport Division study of transport user
charges and efficienct transport prices. In this case study, the author
examines how much road damage contributes to road use costs in Ghana and
how the marginal social costs should be recovered. He found that to bridge
the gap between road user costs (including the cost of road maintenance)
and charges, the annual fee for heavy trucks should be raised tenfold - to
about $800 per vehicle. Fuel taxes alone are not adequate to distinguish
fully the large difference in road damage costs incurred by heavy trucks
and private cars. The taxing instrument most deficient in Ghana is the
annual licensing fee. Not only should licensing fees for heavy trucks be
ten times higher that they are now, but exemptions from the licensing fee
should be cancelled and registration rules strictly enforced.
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Abstract Information

Abstract: An overview is presented of road pricing and congestion-pricing
application status of several AVI (automatic vehicle indentification)
projects: San Francisco Inernational Airport toll revenue collection;

Heavy-vehicle electronic license plate (HELP) study; Hong Kong electronic

road pricing project; Singapore congestion pricing project; and toll

industry initiatives. It is noted that present technology is sufficiently

advanced to effectively collect user fees (tolls) and to administer
congestion pricing strategies. Public acceptance of new rocad pricing
approaches appears to be the major factor impeding implementation. of
AVI-based systems. It is pointed out that AVI system development and
implementation efforts are more fragmented than desired, and increased
efforts to coordinate development and implementation efforts are needed.
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Abstract Information
Abgtract: This report describes an alternative policy for funding transport

provision in the UK. Figures are provided for the government’s current and
planned expenditure on transport. The failure of current policies to meet

the objectives of a better environment, better access and a sustainable

economy is examined. 'Transport 21’, a 10-year plan to transform transport
provision in the UK is outlined. Major elements include: (a) investment in
British Rail and London Transport with the aim of doubling public transport
usage; (b) traffic calming in 80% of residential roads; c) the
encouragement of a ten-fold increase in cycle trips; (d) comprehensive bus
priority measures and light rail transit in cities; (e) a doubling of rail
freight; and (f) a continuing high level of spending on road maintenance.
Figures are given for spending in each area. Funding would come from the
diversion of money away from road building and a variety of other sources
(including private finance, reduction in company car subsidies, and road
pricing). This policy, it is argued, would cut pollution, improve access,
reduce congestion, reduce road casualties and create new jobs.
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Abstract Information

Abstract: This article outlines the results of a survey, conducted on behalf of
the International Union of Public Transport (UITP) and European Commission,
that provides startling evidence that most people feel that it is time for

a change from policies that excessively favour private cars. The
Eurobarometer poll was taken throughout the European community, and
involved 15000 people. Its representative sample showed that: (1) 71%
favoured strict limitations on car traffic in city centres; (2) 73% felt
that planners should give preference to public transport over cars; (3)
said that public transport was the best method of combating traffic
congestion; (4) most Euorpeans did not want to pay more in higher petrol
prices, road pricing or road tolls, to help limit traffic congestion; (5)
56% felt that the consequences of urban car traffic were either hardly
bearable or completely unbearable. The strongest support for public

transport came from Spain (89%) and Italy (88%), and from higher-educated
people and opinion-leaders (85%). The second most popular solution was to

create more pedestrian areas (75%), but support for stricter parking in

city centres showed considerable national variation. A similar German poll

in 20 German cities generally supported these findings, and also showed

that the general public were far more favourable to public transport than

transport specialists, politicians and journalists.
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Abstract Information

Abstract: This report describes the further development and applications of a

dynamic simulation model which is used to analyse the effects of road
pricing schemes; the analysis is carried out within the context of the
DRIVE project IDMS (V1008). The simulation model predicts travellers'’
mode, departure time and route choices under time dependent demand and
traffic conditions, and also estimates the effects that different road

pricing policies will have on the overall level of congestion in an urban
network, during the morning peak period. The simulation results illustrate
the importance of toll ring location, period of operation, and price level

as independent influences on the resulting patterns of traffic on the
network. (TRRL)
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Abstract Information ;
Abstract: The papers in this session include: A Framework for Road Pricing in
the European Communities; Transport Demand Management Policies in Hong
Kong; Peak Period Tolls: One Cure for Urban Congestion; Managing Road
Traffic for Metropolitan Activity Centers: The Challenge of Tackling

Congestion; and, Parking Pricing as a Demand Management Strategy.
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Abstract Information
Abstract: The Citizens League Board of Directors, responding to a perception

that large trucks were a growing source of metropolitan freeway congestion,
asked a committee to study how changes in truck traffic could reduce
freeway accidents and congestion in the Twin Cities metropolitan area. The
committee focused primarily on interstate and other freeways in the
metropolitan area. Chapter 1 of this report presents the committee’s
findings on the role of large trucks in this metropolitan area’s
transportation system. Chapter 2 presents the committee’s conclusions and
recommendations. Among the committee’s principal conclusions are the
following: Large trucks do not significantly reduce Twin Cities freeway
capacity, because they represent only a small part of total traffic.
Trucks are and will continue to be an important component of the movement
of goods in the Twin Cities metropolitan area. However, large trucks and
autos operating in mixed, heavy traffic present safety and capacity
problems that will compound in the future. A number of small steps each
promise to produce marginal improvements and, collectively, have the
potential to alleviate future safty and congestion problems. The
committee’s recommendations include the following: 1) The MnDOT’s Metro
Truck Management Program to divert trucks from congested corridors during
peak travel times should be renewed and expanded. 2) The Minnesota
Legislature should act on the results of the 1990 Minnesota highway
cost-allocation study. 3) MnDOT and DPS should cooperatively develop and
institute a more aggressive incident-management program in order to reduce
delays and congestion. 4) MnDOT should conduct a thorough evaluation of
peak-hour pricing on the most congested sections of metropolitan freeways
and other major roads. 5) The Minnesota Senate and House Transportation
committees should seek innovative ways to increase freight movement on the
under-utilized capacity of railroads in the Twin Cities area.
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Abstract Information

Abstract: Problems created by the growing volume of urban road traffic are high
on the political agenda in many countries, at both national and local
levels; and with congestion, road safety and environmental pollution are of
widespread concern to all sections of the community. A number of recent
studies have attempted to quantify the impacts of traffic on urban life.
Following on from a general recognition of the seriousness of the problem,
several recent surveys have shown that the public accept the need to limit
in some ways the amount of road traffic in large towns and cities. This
paper reviews several of the public-opinion surveys in the U.K. The
results have been found to be consistent in that the absolute percentage of
people supporting a given measure may vary, but the rank orderings are the
same.
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Abstract: The article discusses the problem of congestion on city streets.
Gridlock is the extreme version of the traffic congestion that affects
almost every western city. Suggestion is made to make motorists pay extra
for the priviledge of driving into a city, technique known as road pricing.
The practice, started in Singapore in 1975, seems to work. Both benefits
and problems caused by road pricing are dlscussed gpecifically from
British point of view.
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Abstract Information

Abstract: An overview is presented of road pricing and congestion-pricing
application status of several AVI (automatic vehicle indentification)
projects: San Francisco Inernational Airport toll revenue collection;

Heavy-vehicle electronic license plate (HELP) study; Hong Kong electronic

road pricing project; Singapore congestion pricing project; and toll

industry initiatives. It is noted that present technology is sufficiently

advanced to effectively collect user fees (tolls) and to administer
congestion pricing strategies. Public acceptance of new road pricing
approaches appears to be the major factor impeding implementation of
AVI-based systems. It is pointed out that AVI system development and
implementation efforts are more fragmented than desired, and increased

efforts to coordinate development and implementation efforts are needed.
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Abstract: This article reports criticisms of Cambridgeshire County Council’s
proposals to introduce an electronic road pricing (ERP) scheme in

Cambridge, and the reply by the Council’s Director of Transportation, Brian
Oldridge. Leading advocates of ERP, including Ian Catling, John Hibbs, and

Martin Mogridge, have criticised aspects of the scheme. Catling thinks
that it is not properly thought through. Hibbs is not sure that the

technology proposed would work equitably and become satisfactory to the
public. Mogridge is not convinced that the Cambridge proposals are the
most effective way of running an ERP scheme. In general, critics believe

that the proposals’ approach of levying charges for driving slowly or being
halted on congested roads is misguided. O0Oldridge explains that the scheme

is not the usual form of road pricing, but uses a system where a car is

charged if it helps to contribute to congestion on specific roads, and only
if the road on which it is driving is congested. It will enable scarce
road space at seriously crowded places to be paid for and visually seen to
be paid for. Vehicles would be electronically debited by computer from a
pre-paid, pre-metered "smart card"; the charge would be determined by
travel time, distance travelled, and inertia. The current status of ERP in
Hong Kong, Singapore, and Norway is reported briefly. (TRRL)
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Abstract Information

Abstract: Opposition to road pricing seems to be political in most cases, but
environmental pressures are increasing and many authorities are now
seriously considering introducing road pricing. Road pricing schemes are
reviewed with examples from Oslo and Stockholm to illustrate the relative
merits of different types of schemes. All motorists entering the city
centre of Oslo must pass through one of 18 toll plazas situated at a
distance of about three miles from the city hall. The amount of car
traffic was less after the introduction of the scheme, but traffic soon
reverted to pre-toll patterns resulting in the collection of 60 million
pounds a year. The object of the scheme is to generate enough capital over
a 15 year period to build a new highway system, one element of which, a
mile-long motorway tunnel under the centre, opened in 1990. The Oslo
scheme has the facility to charge variable rates according to the
congestion. Stockholm is introducing road pricing in an attempt to protect
the city environment by restraining traffic, all other methods having
failed. Daily charges between 7 am and 6 pm are high, but a monthly fee
includes a travel card to go anywhere by public transport. (TRRL)
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Abstract Information :

Abstract: This paper highlights the increasing level of congestion in urban
areas and suggests possible remedies. It stresses the need for a
co-ordinated and comprehensive approach to congestion and the importance of
maximising the use of existing infrastructure such as traffic control and
restraint, including road pricing. It also urges the case for investment
in new road and rail provision.
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Abstract Information

Abstract: This book contains a summary of work from a series of research papers
produced over the last six years on how to improve travel in towns. The
author examines the theory of traffic congestion in the light of recent
reassessments of the extensive surveys in London of traffic flows and
speeds, and in particular of journey speeds by all forms of transport.
Chapters are included on: road speeds; journey speeds; transportation
models such as NETRAN, STEM, GLTS, LTS; rocad pricing; the Downs-Thompson
Paradox; public transport; transport revolutions; and road building. Data
on travel speeds is presented in tabular form, and a bibliography is
included. The key conclusion presented is that an efficient pattern of
transport supply will only be made when travellers pay the true costs of
the resources they use on each journey.
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Abstract Information

Abstract: This book explores what methods are available today for restraining
vehicular traffic in cities all over the world, and looks at a range of
transport alternatives. It suggests that a combination of measures could
lead to major environmental improvements in the cities of today. Topics
covered include transport and the city, walking, mobility for elderly and
disabled people, cycling, the car, road pricing and controls, freight,
buses, travel interchanges, rail and water transport.
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Abstract Information

Abstract: This document contains the report and minutes of evidence submitted
to the the Transport Committee’s inquiry into future road needs in Britain.
Public transport was excluded from the inquiry. Volume one contains the
main report and is divided into 10 main sections: 1) Introduction and
background; 2) Strategy; 3) Land use planning; 4) Forecasting; 5)
Evaluation; 6) Planning procedures; 7) Road design and traffic control; 8)
Private finance for roads; 9) Management of road use, and 10) Summary of
main recommendations. The government’s reply to the points raised in this
document may be found in the Transport Committee’s third special report
1989/90 (HC574) (IRRD 833377). Volume two contains the memoranda submitted
to the Committee from the following bodies: Department of Transport,
Automobile Association, Friends of the Earth, British Road Federation,
Trades Union Congress, Transport and General Worker’s Union, County
Planning Officers’ Society, Association of London Borough Engineers and
Surveyors, Institution of Civil Engineers, County Surveyors’ Society,
British Tourist Authority, Somerset County Council, Mr Clive Buckmaster,
British Aggregate Construction Materials Industry, Cheshire County Council,
East Sussex County Council, Nottinghamshire County Council, West Sussex
County Council, Scottish Development Department, Royal Automobile Club,
Freight Transport Association, Mr David Gregg, Oxford Polytechnic, Railway
Conversion Campaign, Kent County Council, Humberside County Council,
Institute for Transport University of Leeds, Transport 2000, Association of
County Councils, Association of Metropolitan Authorities (with Assoc of
London Authorities and London Boroughs’ Assoc), J Henry Schroder Wagg & Co
Limited, Wimpey. Construction Limited, and Barclays de Zoete Wedd Limited
(Author/TRRL)



TRIS accession number: 609344 TRIS files: HRIS. H 9102.
IRRD. TI.

TRIS Record Flag: 1

Title: MANAGING TRAVEL DEMAND . 15TH ARRB CONFERENCE, DARWIN, NORTHERN
TERRITORY, 26-31 AUGUST 1990; PROCEEDINGS PARTS 1 TO 7

Foreign Language:

Author(s):
Wigan, MR

Publication Information:
Source of Document: Transport and Road Research Laboratory

Volume: 15 Number: 4

Publication Date: 0/00/90 Pagination: pp 267-292
ISBN: ISSN: 05721431
References: Refs. Appendices:

Publisher/Corporate Author 1:
Australian Road Research Board
500 Burwood Highway
Vermont South, Victoria 3133, Australia

Available from:
Australian Road Research Board
P.O. Box 156
Nunawading, Victoria 3131, Australia

Order Number:

Abstract Information

Abstract: Patterns of usage of the road and transport system have changed
considerably in the last 30 years. The concern for making the best use of
available transport and road capacity expressed in the 1960s was to ensure
that only appropriate journeys were made: the mechanism was road
(congestion) pricing, and this theme was developed steadily over the next
decade or more to include physical constraints on access to certain areas,
capacity reductions, and a heightened awareness of enviromnmental and social
impacts. However, the rapid improvement of traffic management techniques,
particularly area traffic control, led to significant increases in
effective capacity, and the issue lay unacted upcon. Recent developments in
the fiscal analysis of toll roads have now begun to contribute anew to this
debate, and the rising levels of urban and suburban congestion in several
countries has led to tentative political backing for road (congestion)
pricing, reaching the level of a formally-endorsed policy in the
Netherlands. At the same time the major gains from traffic management
innovations have begun to lose momentum, and the earlier solutions
(including road congestion pricing) are becoming attractive and economic
once again, with new technology making the technical aspects easier while
raising more severe privacy and surveillance issues. The new technology is
raising the level of capacity and safety by greater information and control
for the driver and the vehicle. The difference now is that the changes in
land use and activity locations, and the investments in public transport
can no longer be treated separately. The management of travel demand must
now be underpinned by methods of projection and proposal analysis that
recognise these interactions in a reasonably quantitative manner and the
information flows required to exercise this option also need attention. It
is no longer possible to omit wider population, employment and



environmental impacts arising from any of the three major players in the
transport and land use system: the roads, the public transport and land use
release and usage. More technology applied to the roadway and to the
vehicle has a part to play, so too does land use release and regulation,
public transport policies and expenditures and road provision. If travel
demand is to be managed successfully, all three elements must be balanced
with the social, fiscal and environmental costs and the responses of the
users of each part of the total system. Work aimed solely at one part of
this system is unlikely to be as successful. (Author/TRRL)
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Abstract Information

Abstract: This document contains the report and minutes of evidence submitted
to the the Transport Committee’s inquiry into future road needs in Britain.
Public transport was excluded from the inquiry. Volume one contains the
main report and is divided into 10 main sections: 1) Introduction and
background; 2) Strategy; 3) Land use planning; 4) Forecasting; 5)
Evaluation; 6) Planning procedures; 7) Road design and traffic control; 8)
Private finance for roads; 9) Management of road use, and 10) Summary of

"main recommendations. Volume two contains the memoranda submitted to the

Committee from the following bodies: Department of Transport, Automobile
Association, Friends of the Earth, British Road Federation, Trades Union
Congress, Transport and General Worker’s Union, County Planning Officers’
Society, Association of London Borough Engineers and Surveyors, Institution
of Civil Engineers, County Surveyors’ Society, British Tourist Authority,
Somerset County Council, Mr Clive Buckmaster, British Aggregate
Construction Materials Industry, Cheshire County Council, East Sussex
County Council, Nottinghamshire County Council, West Sussex County Council,
Scottish Development Department, Royal Automobile Club, Freight Transport
Association, Mr David Gregg, Oxford Polytechnic, Railway Conversion
Campaign, Kent County Council, Humberside County Council, Institute for
Transport University of Leeds, Transport 2000, Association of County
Councils, Association of Metropolitan Authorities (with Assoc of London
Authorities and London Boroughs’ Assoc), J Henry Schroder Wagg & Co
Limited, Wimpey Construction Limited, and Barclays de Zoete Wedd Limited.
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Abstract Information

Abstract: Traffic congestion in large cities is now recognized as a major
problem throughout the world. A variety of different responses can be
identified, including: (1) Do nothing - let the traffic find its own level;
(2) increase road capacity, either through new road construction, or more
efficient use of existing road space; (3) reduce the environmental impacts
of car use through cleaner, quieter engines; (4) encourage a shift from car
to public transit; (5) use of parking controls to limit car use; (6)
explicit restrictions on car use; (7) regulate demand through road pricing;
(8) restrictions on car ownership; (9) changes to land use, to encourage
more even use of road space; (10) encourage home working, use of
telecommunications, etc., to reduce the need to travel. The paper briefly
discusses each of these measures, and the contribution that they can make
to alleviating urban traffic congestion.
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Abstract Information

Abstract: The evaluation and determination of transportation policies require
considerations of both 24-hour and peak-hour traffic flows. The split
between peak and off-peak is often assumed to be fixed. 1In addition to
congestion, however, several policy decisions also effect the distribution
of trips between peak and off-peak. The interaction of policy measures and
congestion can create second-order’ effects that reduce the impact of
traffic reducing measures. The national model has been extended by
incorporating a flexible time-of-day module to model time-of-day changes
including second order effects. The system has been applied to a policy
which contains time period specific road pricing. The results show that
this form of road pricing is more effective in reducing congestion than in
reducing kilometres travelled. (Author/TRRL) ‘
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Abgtract: This paper describes the procedures used by, and the results of a
study amongst companies and institutions concerning changes in the patterns
of business travel due to the introduction of road pricing. In interviews
with company executives possible changes for the next years were .presented
and discussed. Data have been collected for two scenarios. The first
scenario assumes that road pricing has been succesfully implemented. The
second scenario considers a situation without road pricing and in which
traffic conditions have deteriorated. The employers’ reactions are limited
to marginal adjustment of the business travel pattern. The strongest
effect is a minor shift to off peak periods. The reactions to both
scenarios are comparable, but the opinions are quite different. 1In a
forced choice situation, a preference exist for road pricing rather than
the congested scenario. (Author/TRRL)
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Abstract Information

Abstract: This paper investigates the effects of externalities engendered in
particular case of traffic congestion upon the Pareto-optimal allocation of
resources under perfect competition and develops estimates of optimum
congestion tolls for an urban street in Edmonton, Canada. External
diseconomies manifested in the case of traffic congestion bring above a
divergence between marginal private cost and marginal social cost.  Hence
the market mechanism under conditions of perfect competition fails to
sustain that allocation of congestion that ensures the lowest cost for the
society as a whole. This situation may be alleviated by two methods.
First, a variable tool bridging the gap between marginal social and private
costs may be levied. The imposition of such a variable tax has the effect
of superimposing the marginal private cost schedule of the individual over
the marginal social cost schedule. This in a sense nullifies the effects
of external diseconomies standing in the way of the market mechanism to
ensure that level of congestion compatible with marginal social cost
pricing. Second, the road capacity can be expanded up to that point where
congestion costs do not appear. Many complications such as the social cost
of collecting tolls, of measuring reliably the congestion levels, of
considering travellers with different time opportunity costs, and the like
have been abstracted. That such complications arise in real life is
undeniable, but it is unlikely that the analysis presented in this paper
would be substantially altered thereby. Rather these simplifications help
in focussing directly upon the problem of traffic congestion and the means
to correct for the external diseconomies it engenders. (A)
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Abstract Information

Abstract: In this paper, a summary of the discussions on road pricing held at
the European Conference of Ministers of Transport (ECMT) Round Table on
Transport Economics, Paris 1989, is presented. Discussions were held on:
the various applications of road pricimng; private and public financing of
infrastructure; traffic management; the role of road pricing as a
congestion tax; the internalization of external costs; harmonization of
charges where there is competition; and the guiding of demand where
necessary. The consensus of opinion of the ECMT Round Table, was that road
pricing should be viewed as one of a set of measures to decrease
congestion, including improvements to public transport, and that any
charging system should generate revenue to improve the urban environment.
Experiences from the member countries in using charging systems, including
electronic payment systems are also briefly reviewed. :
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Abstract: The changing transport scene. The case for selective road user
charges. Existing methods of charging road users in the UK. Experience of
road congestion charges elsewhere. Conclusions from studies in the UK.

Criteria and concerns. The effect on different groups.
Application of road pricing in the UK.

The main options.
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Abstract Information
Abstract: This article criticises the British Government’s road building

programme, as presented in its White Paper ’'Roads for Prosperity’ (see IRRD

823662), and presents proposals for pricing road use by scarcity value.
The Government’s overall transport objective is to increase the economic
effectiveness of commerce and industry. The author argues that, despite
the planned major increase in capital investment in roads, supply and
demand are now hopelessly out of balance, and that the programme will
reduce neither traffic growth nor congestion. As long as road use is
perceived as being ’'free’, expected increases in car ownership will

continue to fill growing road space to full capacity and congestion during

peak periods. After reviewing several alternative approaches, the author

advocates levying a charge on vehicle congestion whenever it occurs, as he

believes that this perceived charge would deter enough users to control
congestion. An electronic device in the car would reliably detect the
occurrence of congestion, as the behaviour of all vehicles has been

observed to be identical in severe congestion. For example, a congestion
charge could be levied, either when a vehicle stops at least four times
within any 0.5 km, or when the speed without stopping falls below 4 kph
within any 0.5 km. An additional charge could be levied for severe

congestion. Payment would be via a prepaid card, costing 10 and containing

100 congestion units, for example.
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Abstract Information
Abstract: The Inter-State Commission has recommended a program of

micro-economic reform in the road transport industry and in the provision,

management and use of our road system. The Commission concludes that the
existing road user charging arrangements are inefficient and inequitable

and proposes a national road user charging and registration scheme based on

the user pays principle. The Commission has asked the Federal Government
to consider: 1) Establishing a national road user charging and vehicle
registration scheme with one uniform set of rules and regulations. 2)
Replacing widely varying State petrol and diesel fuel taxes and
registration fees with a uniform national charging system based on the
Federal fuel excise and weight/ distance charges for heavy vehicles. 3)
Establishing a clear link between road funding and road user charging.

Full cost recovery for all vehicles, including actual costs attributable to
road crashes, congestion and atmospheric and noise pollution. 5) Developing

a national road program, as at present, but alter its basis to one
involving consultation with road users. 6) Separation of road user and
administrative costs to ensure that State road authorities are properly
accountable for administrative efficiency. Volume 2 contains the
appendices. ,
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Abstract: In seeking to contribute to the growing debate on London’s transport
problems, the London Boroughs Association (LBA) has recently examined the

case for road pricing - charging drivers for using rocads. This report
traces the historical development of road pricing, reviews the current
interest in it and outlines current and proposed schemes abroad, such as
the Hong Kong and Singapore schemes. It then discusses the economic and
environmental problems that road pricing could address. Other forms of
traffic restraint are summarised together with the current stance of

central government and the London boroughs. The LBA believes that road

pricing has a great many benefits, though practical difficulties in London
must not be underestimated, and is worthy of further study urgently. The

report should be useful to a wide range of authorities and practitioners
concerned about the adverse effects of road vehicle use in urban areas.
(A)



TRIS accession number: 604989 TRIS files: HRIS. H.
IRRD. I.

TRIS Record Flag: 1

Title: PAYING FOR PROGRESS. A REPORT ON CONGESTION AND ROAD USE CHARGES
Foreign Language:

Author(s) :

Publication Information: :
Source of Document: Transport and Road Research Laboratory

Publication Date: 3/00/90 Pagination: 48p

Publisher/Corporate Author 1:
CHARTERED INSTITUTE OF TRANSPORT
80 PORTLAND PLACE
London, United Kingdom

Abstract Information

Abstract: This report presents the results of an investigation into the merits
of road pricing as a means of reducing traffic congestion in Great Britain.
The types of system currently available and in use in other countries are
reviewed briefly, and the criteria and concerns which should be taken into
account when designing such a scheme are presented. The effects of road
pricing upon different road user groups, and the costs and benefits of
introducing such a scheme in Great Britain are discussed. These facts are
used to advocate the introduction of road pricing in London (including the
M25), and for the application of road pricing on inter urban corridors
between London and Birmingham, and London and Bristol.
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Abstract Information

Abstract: In this article, an electronic road pricing system, Telepass is
described. Trials of Telepass by the Italian motorway authority,
Autostrade, have started in schemes in Italy on the highway linking Milan,
Florence and Rome, and will involve 10000 users. Telepass was developed by
Olivetti, and utilizes 5.7 GHz radio frequency. Smart cards for the
Telepass system are being supplied by AT&T of the United States. . The card
can be used either as a pre-paid stored value card, or as a charge card.
Apart from the radio, roadside to vehicle links can be made by magnetic,
ultrasound or infra-red systems. The cost to the motorist for the Telepass
system is less than 100. In the UK a report by the Institute of Public
Policy Research (see IRRD 824678) gives estimates of 10 million to install
such a system in central London, with annual running costs of between 10
million and 25 million, the benefits would be an increase in traffic speeds
in central London from 11 to 16 mph.
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Abgtract: This paper outlines the framework of a road pricing strategy, and the

alternatives, as a measures to control traffic congestion, and manage

transportation demand in Melbourne. The process of transportation planning
and engineering are summarised. Elements which characterise the structure

of study area and are necessary for the work of designers, planners and
decision makers at various levels are pointed out. The lack of knowledge

associated with these elements is also considered. The advantages of short

term and strategic planning are highlighted, as well as the importance of
the integration between transportation planning and planning of other
sectors. Identification of how the various elements might relate to one
another and a comprehensive framework are introduced to facilitate the
creation of efficient and functional strategy. Evaluation of the
characteristics of congestion is also presented, as well as traffic

capacity. The paper covers road pricing methods, international practice of
road pricing, examination of road pricing strategy, methods of payment and
cost benefit analysis. Road pricing strategy can fulfill two functions.
Firstly, raise funds from which the costs and the improvement of the road
system can be met. Secondly, restrain road traffic in some urban areas to
control congestion. Most countries have practised the first function for
many years. Concerning road pricing as a means to control congestion, Hong
Kong and Singapore represent the obvious practice in this field while other
countries are now thinking seriously to implement such a strategy. A
proposed study approach to deal with transportation demand management and
congestion in Melbourne is introduced. The study approach includes:
problem solving procedures; objectives for the proposed Melbourne transport
strategy; establishment of solution methods and options; evaluation
criteria; technical requirements; identification of the relevant elements;
proposed implementation plan; proposed study stages; where to go from here.
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Abstract Information

Abstract: Congestion is characteristic of all heavily used transport systems,

and consists of the interference by one traveller in the free movement of
another. Although there are well established methods of measuring the cost
of congestion, they rely on an unstated subjective element, the "target™
speed considered as reasonable. This is a moving target. At present there
is a profound debate among different solutions to congestion, derived from
different perceptions of its causes; these alternative solutions include
road construction, traffic management, public transport improvements,
traffic calming, doing nothing, and road pricing. Apparently there is no
consensus on objective methods, but there is a possibility of a new
consensus, based on an integral approach to all transport systems, a
recognition of the impossibility of providing for all potential demand for
movement, and an understanding of the importance of human factors and
travellers’ motivations.
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Abstract Information

Abstract: Road congestion, it is estimated, costs Britain 15000 m per year;
this paper, which was presented at the Institution of Highways and
Transportation Presidential Conference at Lancaster in 1989, proposes a
number of ways in which Britain’s transport infrastructure (road, rail and
air transport) can be brought up to date to allow the whole country to be
able to compete in the Single European Market. The proposals are; (1) to
make long term transport plans to produce a better transport network than
our competitors; (2) to increase private sector financing, on top of
additional public expenditure; (3) to introduce a new, less prolonged,
planning framework; (4) to develop an integrated approach, involving road,
rail and air transport, and (5) to investigate the possibilities of road
pricing. .



TRIS accession number: 498730 TRIS files: HRIS. H.
IRRD. I.

TRIS Record Flag: 1

Title: ROAD PRICING: THE POLITICAL AND STRATEGIC POSSIBILITIES
Foreign Language:

Author(s) :
Goodwin, PB
Jones, PM

Publication Information:
Source of Document: Transport and Road Research Laboratory

Publication Title: TSU Report
Volume: Number: 440
Publication Date: 0/00/89 Pagination: 53p

Publisher/Corporate Author 1:
Oxford University, England
Transport Studies Unit, 11 Bevington Road
Oxford 0X2 6NB, England

Abstract Information

Abstract: In this report, road pricing theory and application is assessed.
Firstly the historical background to the formation of road pricing theory
is briefly outlined. The practical issues involved in implementation are
given, these include: (1) site location; (2) method and levels of charging;
(3) definitions of exemptions; (4) fraud and enforcement; (5) privacy and
security; (6) methods of monitoring effects. The conclusions of the report
are: (a) road pricing is better able to restrain traffic levels in
congested areas than parking controls or car ownership restraint; (b)
higher levels of car ownership can be absorbed; (c¢) an indication is given
of the economic demand for road space and a revenue source; and (d) schemes
are likely to be most effective when used in conjunction with other forms
of restraint. An appendix is given detailing the various measures
available for controlling urban congestion.
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Abstract Information

Abstract: The objective of this review is to examine some of the main options

for restraining road traffic in urban areas (particularly cars), and to

assess their effectiveness. The focus of the paper is primarily on controls
on moving traffic; restraint through parking controls is not covered here.
Data was collected in conjunction with the eec drive project on strategies
for integrated demand management’. Examples are given of traffic restraint

schemes in cities around the world, such as bradford, Southampton,
Nottingham, London, Gothenburg, Delft, hanover, York, bologna, Athens,

Milan, St ives, bergen, Hong Kong, Singapore and York. The review has six
sections: 1) introduction; 2) a framework for analysis; 3) restrictions on
road capacity and traffic speeds; 4) regulating traffic access to a link,

network or area; 5) charging to the use of roadspace; and 6) assessment of

the options.
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Abstract Information

Abstract: The author summarises a collection of nine papers on the possibility

of gridlock - parts of a city being completely seized up due to traffic
congestion - and possible approaches to easing the problem. Two papers

cover the strategic policy background and the need for a radical rethinking

of current approaches. It is suggested that America has advanced through
the process of suburbanisation, population structure changes and the
mismatch of jobs and housing. The need for action is now reinforced by

environmental and health concern. Approaches available are reviewed in the

other papers; these include road pricing, controls through taxation on
ownership or usage and improved public transport facilities. There is

evidence that a co-ordinating policy of demand management and investment in

high quality public transport can tempt people from their cars.
Information systems can also help to reduce congestion but it may only
delay the gridlock. Cities cannot accommodate an unrestricted demand from
car drivers but it seems that people are very reluctant to give up their
cars no matter how bad congestion is. Government appears reluctant to
support draconian measures to combat congestion. (TRRL)
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Abstract Information

Abstract: This paper outlines the various non pricing measures that are being
used to restrain car traffic in European cities. These are: controlled
parking, traffic collars and throats, traffic cells and mazes,
pedestrianization, hierarchical road networks, restrictions on entry of
certain vehicle types and car access by permit. The paper goes on to
discuss plans for road pricing in European cities, for example in Bergen,
Oslo and Trondheim in Norway, Stockholm in Sweden and in the Netherlands.

It examines the debate concerning the role which road pricing might play in
solving urban transport problems, pointing out that it is viewed variously
as a revenue raising device, a means of alleviating congestion, or as a way

of making traffic face the environmental costs. The report also looks at
the issues of privacy, enforcement, technological compatibility across
Europe, long term effectiveness of road pricing schemes and the need for
them to be viewed as a part of a package of traffic restraint measures.
This paper was originally prepared for the IATSS Review, vol 15, no 4,
December 1989. .
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Abstract: This report is about the institutional changes and the investment
needed to create a transport infrastructure that is European in scale.
also includes information on several national motorway programmes and the
different approaches of countries with mature and still incomplete
networks. It describes the problem of road traffic congestion, and
measures to reduce it, including the development and use of modern

electronic traffic management techniques. Some examples of car and highway

electronics are briefly described: (1) Systeme Integre de Regulation et
d'Information des Usagers (SIRIUS), which is being installed on the

expressways around Paris to provide drivers with information on alternative

routes; (2) AUTOGUIDE, a driver navigation system, which GEC will install
in London under licence from the Department of Transport; (3) automatic
toll collection to be used in the Netherlands initially to finance motor

tunnels; (4) ALISCOUT an in-car navigation system being developed in Berlin
as a commercial service not a public utility; and (5) some experiments with
electronic road pricing systems in Europe are briefly mentioned. Measures

to protect the environment, the task of attaching the ’‘polluter pays’
principle to cars and lorries, and problems associated with vehicle noise
are discussed. In the final chapter aspects of financing Europe’s
transport infrastructure are outlined.
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Abstract Information

Abstract: The article is based on a criticism by John Adams of the Government'’s
current proposals for solving London's transport problems. He argues that
road pricing would move numbers of cars and congestion around rather than
driving them to the suburbs. His case is that the Department of
Transport’s proposed new roads for prosperity would in fact be roads to
ruin. He suggests that evidence from the United States shows that a
motorway system rather than connecting cities to each other has the effect
of draining life out of the cities and redistributing it at low densities
along the outer beltways and other high-capacity roads. The consequences
of trying to build a road network to fit the forecasts will be to cover the
country with low-density urban sprawl abandoning the older, denser parts of
the built environment to be ringed by roads. There are methods of
controlling the increasing numbers of cars - taxation has been used to
control Singapore’s population of cars and reduce Hong Kong’s. Adams
claims the key to transport is to provide the most democratic public
transport modes first.
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Abstract Information

Abstract: This paper, which introduces the Transport and Socilety Project
running at the TSU Oxford from 1989-1991, looks at the problems of
balancing transport demand with supply, traffic forecasting, and various
alternative policies on congestion, such as traffic calming and road
pricing. The paper ends by suggesting a new consensus approach to
transport involving an integrated approach to demand management.
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Abstract: This paper aims to assess the state of the art of road pricing theory
and applications, and to provide useful guidelines for policy development.
The ECMT (European Conference of Ministers of Transport) has raised two key
questions: (1) why road pricing has not worked; (2) how road pricing could
be enabled to work, in view of new technologies and policies on private
financing and regulation. The paper considers: (1) the possible objectives
of road pricing; (2) theoretical developments and policy implications; (3)
practical implementation issues; (4) political attitudes to road pricing in
the UK and other countries; (5) a role for road pricing; (6) a framework
for the development of road pricing; (7) the effectiveness of various
methods for controlling urban traffic congestion. The authors conclude
that: (1) although no completely comprehensive, rational and optimal road
pricing scheme has yet been implemented, there have been many important
attempts to develop good second-best road pricing systems; (2) road pricing
can restrain traffic levels in congested areas better than parking controls
or car ownership restraint; (3) it enables higher car ownership levels in
cities than would otherwise by possible; (4) it provides an indication of
the economic demand for road space and a source of revenue for future
transport or environmental improvements; (5) it will be most effective in
conjunction with other forms of restraint. For the covering abstract of
the conference see IRRD 831508.
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Abstract Information

Abstract: The Netherlands has a traffic congestion problem. This paper
describes and discusses the solutions put forward to decrease the problem
in the recently published "tweede struktuurschema verkeer en vervoer
(svv2)", the policy for traffic and transport till the year 2010.
According to svv2 nineteen milliard guilders will be invested in highways
and twelve milliard guilders in the public transport. The use of private
cars will be reduced by a parking-policy, tax-policy and road-pricing.
Svv2 provides little choice of priority concerning schedule and finances.
The mean problems of traffic congestion are given as the damage on the
economy and the environment. Can svv2 offer a stable solution for these
problems? The conclusions are: (a) investment in road-building and the
introduction of road-pricing don’t assure the improvement in road
congestion for business-traffic, the transport of goods and the
environment; and (b) the financial policy has to give priority to public
transport, the transport of goods and business-traffic. (TRRL)
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Abstract: This paper discusses the past history, present situation, and future
prospects of toll roads in the USA. Toll financing, which had already been

used for some inter-regional roads built in the 1940s and 1950s, is again
emerging as a major method of paying for new highways. About 1200 miles
(1900km) of new toll facilities are being studied, designed, or
constructed, with 35 projects in 17 states. Advocates of toll roads
believe that they will be used increasingly in the future, by overcoming

the financial obstacles facing most highway programmes and offering scope
for new technologies. Their opponents question their social acceptability
and fairness, and consider that they might be sensible only in very limited
circumstances. The new, privately funded toll roads are being built mainly
in rapidly developing suburban areas; tolls will finance only part of their
cost, so that supplementary funds and guarantees are required to make them
possible. Many existing toll roads are being widened and upgraded. Toll
roads may also offer some opportunities for congestion relief, but the
scope for applying genuine road pricing there is not yet clear. Concerns
expressed about toll roads include the dangers that: (1) they will
facilitate new growth at the expense of existing non-affluent areas needing
relief; (2) they will be used to avoid environmental controls and public
scrutiny; (3) there will be less federal supervision of environmental
matters. (TRRL) (Author/TRRL)
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H 9004.

THE CURRENT

Abstract: Urban transport problems and traffic restraint are now a key
political issue in many European countries. Much of the debate concerns
the role which road pricing might play in solving urban transport problems;
it is viewed variously as a revenue-raising device, a means of alleviating
congestion, or as a way of making traffic face their environmental costs.
However, issues of privacy, equity and enforcement remain to be resolved.
The paper first outlines the various non-pricing measures that are being
used to restrain car traffic in European cities; it then discusses plans

for road pricing in several Northern European countries,
aspects of the current debate.

and presents
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Abstract: Traffic congestion is now a characteristic of all heavily used
transport systems. The costs of congestion include money and time wasted
in delays and the indirect repercussions of those in inefficiencies in the
economy. In this paper six different approaches that have developed into
understanding congestion as a problem and the solutions that they have
implied are discussed. These are: (1) to build more roads; (2) make
optimal use of existing road capacity; (3) increase use of public
transport; (4) traffic calming measures; (5) a do minimum approach; and (6)
road pricing. The author states that there is now an emerging consensus
that there is more that one strategy required to achieve traffic movement,
in the form of integrated demand management. In this context road pricing
emerges as a key issue. Previous work has shown that road pricing will
only be acceptable to the public when part of an integrated transport
strategy.
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Abstract Information

Abstract: This contribution suggests that lanes for essential motor traffic
(freight and business traffic) be constructed "on special locations" on
existing expressways, to improve the accessibility of the conurbations in
the "randstad Holland". The example given is set in the neighbourhood of
Rotterdam. The infrastructure required is relatively modest, as it is
restricted to the spots where traffic jams arise. At these spots, it is
necessary to separate freight and business traffic from commuter traffic,
by means of height and/or weight detection, and a "sophisticated- toll
paying system", combined with a traffic control system. The introduction
of lanes on new expressways costs a lot of money and takes a long time, and
in the long term it will lead to: (a) too much infrastructure: this will
then also be used by commuter traffic, which will encourage too much car
use; (B) spreading effects in town, country and physical planning
processes; (c) a modest position for public transport; (D) less pronounced
urban development; and (e) accompanying negative environmental effects.
The introduction of lanes for essential motor traffic on existing
expressways will, on the contrary, lead to: (a) a better accessibility for
essential motor traffic in a relatively short period of time (appr two
years); and (b) in the long term (appr 5-20 years), to: (i) restriction in
the expansion of infrastructure for motor traffic; (II) a more competitive
situation for public transport; (III) implementation of the intended
physical planning as regards to the policy concerning traffic
concentration; and (IV) a reduction in the increase of car use. This in
turn will: (a) decrease the damage to the environment; and (b) the saving



of several milliard guilders a year on transport, in spite of providing a
substantial increase in the use of public transport. (TRRL)
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Abstract Information

Abstract: Traffic and population forecasts for southern California indicate
that licenced drivers will increase by 27% and the number of vehicles by
30.5%, by the year 2000. Population is calculated to increase from its
present 12.4 million to 18.3 million by 2010. This will mean that today’s
average speed of 35 mph will be reduced to 11 mph by the year 2010. This
study of motorway congestion in southern California pays special attention
to the counties of Los Angeles and Orange and suggests that an increase in
toll rates and of toll roads is the most adegquate solution to the problem.
An economic analysis of road financing and road pricing strategies in
several different countries worldwide includes an examination of toll
collection methods, with special reference to avi (automatic wvehicle
identification) systems. (TRRL)
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Abstract Information
Abstract: In this article, Swedish initiatives to introduce road pricing are

described. Feasibility studies have been carried out in gothenberg, Malmo
and Stockholm. A government bill, which will define road pricing as a
‘charge’ not a tax, enabling city councils to introduce systems, is
scheduled for later in the year. Stockholm city council is planning to
introduce a manual "pay and display" system in the summer of 1990, with a
monthly fee of 30-00 payable, and public transport travel card included as
an incentive to use public transport. Enforcement problems are likely to
be encountered: toll booths will operate on minor roads only, traffic
wardens will carry out spot checks in the city centre. The level at which
tolls are set will determine the percentage reduction in traffic. Studies
suggest that a 2-00 daily charge in gothenberg might- lead to a 35 per cent
reduction in traffic, whereas in Malmo a similar fee might lead to a 50%
reduction. For electronic systems, flat rate fees are being proposed,
however variable charging could be introduced, variables might include:
time of day, vehicle type and engine size, traffic intensity and pollution
levels.
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Abstract Information

Abstract: This paper presents a study of the increasingly urgent problems of
congestion and pollution caused by cars, particularly in central London; it
views congestion as both an economic and an environmental problem. The
paper discusses: (1) why cities require fewer cars; (2) how road pricing
works; (3) road pricing issues; (4) public and political opinions about
transport; (5) road pricing in relation to other policies. The author
advocates the introduction of road pricing in central London as part of a
comprehensive package of policies designed to reduce congestion and
pollution, including: (1) other fiscal measures, such as the removal of tax
subsidies for company car driving; (2) substantial improvements to public
transport; (3) physical measures, such as the introduction of more
extensive bus and cycle lanes; (4) in the longer term, a new approach to
land use planning and urban communications. Properly used, road pricing
would: (1) free road space for buses, delivery vehicles, essential
services, cyclists and additional pedestrian areas; (2) substantially
increase average traffic speeds for all vehicles, including car drivers who
‘pay and stay’; (3) help to reduce pollution in city centres. Initially,
road pricing should take the form of supplementary licensing, an additional
payment for driving in central London during peak hours. By 13995, as the
technology becomes available, electronic road pricing should be used, but
only in a form involving ’‘smart card’ technology in order to guarantee
anonymity.
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Abstract: In this paper the optimal value of a congestion toll is studied under
different circumstances: (1) the revenues will be divided over the total
population, irrespective of the use that is made of the road; (2) the
revenues will be given to those who don’t use the road in their own car,
e.g. By means of investment in public transport; (3) the revenues will be
given to those who use the road in their own car, by means of an increase
in road capacity. With the aid of a logit model for transportation demand
it is shown that for each of these cases the optimal value of the
congestion toll will be different. The way in which the revenues are spent
is thus important for the determination of the height of the toll. (a) for
the covering abstract of the conference see IRRD 825702.
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Abstract Information

Abstract: Electronic route guidance and road pricing are not necessarily the
ultimate solutions to today’s traffic problems. On the contrary, they may
well create new problems if not properly introduced. The final result
could be very disappointing indeed. This paper demonstrates that the key
to success with these systems lies in the acceptability to the general
public. A case is made for the public operation of both the road pricing
system and the route guidance system. The importance of environmental
issues in network definition and the compensation strategy is also
emphasized. Finally, we indicate that the combined introduction of route
guidance and road pricing (which tackle supply and demand respectively)
might lead to a synergy, with maximum profits to the system as a whole.
For the covering abstract of the conference see IRRD 825702.
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Abstract Information

Abstract: This is an exploration of the opportunity to apply new and innovative
solutions available as a result of advances in technology over recent
years. The paper holds that the available technology has outstripped the
ability of traffic engineers to deliver creative solutions to traffic
problems. Current traffic management strategy has failed to recognize that
management of the supply of traffic capacity is only half of the picture;
the task of managing traffic demand is equally important. Trends in urban
societies that affect traffic management strategies are listed and
discussed. These forces can reshape urban transport needs at a time when
traditional funding sources for new facilities are being cut back. Demand
management is discussed. Road user charging provides a means to influence
and manage demand at critical times of congestion. Sophisticated
vehicle-to-vehicle and vehicle-to-roadside communication may aid in adding
flexible road pricing features. In this regard, the need for protection of
personal rights and freedoms must be recognized. Safety features may also
be incorporated into such systems.
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Abstract Information

Abstract: Congestion is a characteristic of all heavily used transport systems,
and consists of the interference by one traveller in the free movement of
another. Although there are well established methods of measuring the cost
of congestion, they rely on an unstated subjective element, the ’'target’
speed considered as reasonable. This is a moving target. At present there
is a profound debate among different solutions to congestion, derived from
different perceptions of its causes; these alternative solutions include
road construction, traffic management, public transport improvements,
traffic calming, doing nothing, and road pricing. Apparently there is no
consensus on objectives or methods but there is a possibility of a new
consensus, based on an integrated approach to all transport systems, a
recognition of the impossibility of providing for all potential demand for
movement, and an understanding of the importance of human factors and
travellers’ motivations.
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Abstract Information
Abstract: This article discusses the various methods used to pay for

SECOND

improvements in national road networks or to decrease traffic congestion.
Sections are provided on the various methods used to charge for use of the
roadspace. Variable and fixed taxation methods are compared briefly, and
the recent electronic roads pricing experiment in Hong Kong is described.
Cordon pricing, area licencing, and comprehensive variable road-use pricing
methods are also discussed briefly. Current examples of automatic toll
collection are described, and the future developments of toll pricing in

Europe summarized. {(TRRL)
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Abstract Information

Abstract: This article argues that road pricing, the charging of vehicles for

trips in congested areas, could be an effective urban traffic control
measure. It was originally proposed in the 1964 smeed report, road
pricing: the economic and technical possibilities, and it is now being

widely advocated as a solution to the traffic problems of central London.
The technical success of the Hong Kong road pricing experiment convinced
many former doubters, despite the scheme’s abandonment for political
reasons. Road pricing can be implemented technically by fitting each
vehicle in its area with an electronic transmitting device. One of its
advantages is that the reduction in traffic congestion, resulting from a
switch of some drivers to public transport, would further improve the
conditions for bus transport. Another advantage is the reduced
environmental impact of traffic in city centres. Road pricing caters for
the occasional need in addition to regular users. However, road pricing
also raises several difficult questions, for example: (1) how far it would
favour richer car owners as compared to poorer car owners; (2) how far its
traffic reduction would improve conditions for other road users and in the
environment; (3) what prices should be set; (4) whether or not it would be
better to ban cars from central London altogether. The author considers
that some careful and detailed attitude surveys are needed to find out
which traffic restraint methods londoners would themselves consider fair
and reasonable. (TRRL)
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Abstract Information
Abstract: Traffic congestion threatens to destroy Southern California’s

economic vitality, strangling growth and curtailing economic opportunities
for lower and middle-income people. Direct pricing, with higher prices
during peak hours, would bring demand into balance with supply, would shift
non-work trips away from rush hours, and would also generate revenues to
increase roadway capacity. This paper discusses private tollways for
resolving gridlock in Southern California in the following sections: (1)
Traffic congestion and Southern California; (2) Why road use should be
priced directly; (3) Toll-road practice today; (4) Electronic road pricing;
(5) Private tollways for Southern California; and (6) Taking the next
steps.
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Abstract Information

Abstract: This article discusses the application of market forces and
competition to decrease the public cost of transport and to decrease
traffic congestion in the United Kingdom. Sections are provided on buses,
trains and roads. So far, market forces policy has been confined largely
to the bus services. Deregulation has produced little change in services.
However, although public money has been saved in large urban areas, the
tendering process has led to major increases in county council public
transport co-ordinating staff and cost. Market forces haven'’t been
introduced on the railways in the same way, and large subsidies are still
required. Tighter financial targets, the disposal of surplus land, and the
subcontracting of work have all been undertaken, as have improvements in
administration. Some construction of new railways is being funded in part
by the increase in land values following their construction. An example
being the London docklands railway. Four methods for increasing commercial
pressures still further are discussed: Allocating the subsidy to specific
.purposes; paying the subsidy via a third party, for example, local
governments separating the operation of the railways from the provision and
maintenance of its infrastructure; and privatisation. The methods to
commercialize the road infrastructure include: urban parking management,
the financing of new highway construction by tolls, and road pricing.
(TRRL)
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Abstract Information -

Abstract: This article contends that peak-hour pricing would bring about a
significant reduction in traffic congestion, if it were implemented on
Southern California’s freeways. It points to the growing popularity of

toll roads in Europe and the Pacific Rim countries and in some parts of the

United States. It also points out that state-of-the-art tollways can
largely dispense with congestion-causing toll booths, substituting
electronic pricing via automatic vehicle identification (AVI) systems.

Advantages of the build-operate-transfer (B-0-T) model for private tollways
include faster procurement, lower operating costs, innovation, the privacy

issue (Americans would .prefer AVI by private agencies rather than

government), and lower construction cost. Suggestions for possible tollway
innovations include light-vehicles-only operation, building a second deck
to operate in the peak hour traffic direction, new tunnels between the San

Fernando Valley and the Hollywood Freeways, and development of other
revenue sources (e.g., tollway firms leasing space to pipelines).
Concluding comments center on building a private-tollways coalition and

establishing a research agenda including potential providers, gasoline tax
revenue allocation, federal funding, regulatory regime identification,
double-decking feasibility, AVI issues, legal issues, policing policy, and
assembling and publishing a bibliography.
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Abstract Information

Abstract: The Government of the Territory of Hong Kong is the first in the
world to propose a system of charging motorists directly for the use of
congested roads. Hong Kong has more registered motor vehicles per unit
length of road than any other country and the road system is physically
separate from China. Despite the scheme’s technical proficiency and
ability to earn revenue well in excess of operating costs, there is doubt
about equity and efficiency. 1In the end, traffic conditions were not seen
to be sufficiently bad so the scheme’s introduction has been postponed.
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Abstract: Transport policy is an important issue in the Dutch cabinet, as
congestion is an increasing constraint for economic development.
Simultaneously, a new public transport act has become effective January
1St, 1988. Under this act, government interference diminishes in favour of
more emphasis on commercial issues. To improve optimalisation between
companies -integration of public transport networks -all public transport
companies cooperate in an organisation called ’‘samove’. Where do
policy-makers stand in this picture? Locally, city councils are
responsible for public transport. Provinces do not play an important role
in the Dutch public transport scene, so for all non municipal public
transport, the minister of transport is involved. The minister provides
all budgets, included those for municipal public transport (as a lump sum).
'samove’ encounters several handicaps, but the challenge is great. One of
the handicaps is, that under the new act, optimalisation tends to be on
company level, and not primarily on overall level. BAnother handicap is the
difference in size, power and statue of the participants in ’‘samove’.
These are the national railway company, regional bus companies and aldermen
of cities (responsible for the corporations). It is also a handicap, that
public transport companies are confined within administrative lines
(municipalities), but mobility does not stop there. So cooperation between
regional bus companies and municipalities is a must to achieve logical
networks. But as the two refer to different criteria, this is not an easy
affair. The challenge arises from several recent studies with great
political impact. The trend is, that public transport must play an
important role to ease congestion, otherwise environmental costs as well as
costs in terms of money would be prohibitive. Recently, political
concensus has been reached on this issue. Additional money has been made
available by the cabinet to invest in both roads and rail. The money will
be raised by increasing annual tax on private cars and lorries. However
this will not discourage use of the private car. This will be a temporary
problem only, as in 1995 road pricing will take over. This is a quite
interesting move, as it may be used to manipulate the use of private cars.
The conclusion is, that there are great possibilities for successful
cooperation, but that it will not come without hard work and much common
sense of all parties involved. (a)
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Abstract Information

Abstract: The basic objective in this study is to examine measures which can
reduce urban transport congestion, or at least prevent or inhibit its
increase, without substantial increases in expenditure (or even with
reductions in expenditure). There are several reasons for considering
transport demand management measures in Adelaide. The need for new
infrastructure can be minimised and postponed for as long as possible.
Funds available for expansion may continue to decline. Although Adelaide
does not currently have a high level of congestion, growth in population in
future years will increase loads on the transport network. Once the
capacity of the transport system is reached operating conditions can
quickly deteriorate for only small increases in demand. There are signs in
certain locations in Adelaide that congestion is already becoming a
problem. An underlying objective which may be inferred is that of economic
efficiency, ie the best possible allocation and use of total resources used
by urban transport. A full consideration of economic efficiency must
include resources beyond those included in a simple accounting framework.
Such resources may include travel time and the opportunity cost of funds
used for roads and other assets.
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Abstract Information
Abstract: The second Oxford Conference on new approaches, and dynamic and

activity methods in transport was held in July 1988. The first was in 1981,

at about the time a reappraisal of transport analysis methods was under
way. This note covers papers, discussions and views formed at this
conference, and makes some selective recommendations for Australian
circumstances. A wide range of practical and theoretical results were

covered. The specific needs for both pragmatic and theoretical work were
considered in workshops. The major finding was that the long running panel
surveys operated in several countries over half a decade or more were now

helpful in understanding the process of changes in transport needs and
demand. The activity gaming methods had become a useful component of

policy sensitive investigations of transport and traffic proposals in some
countries. There has been a large improvement in the ability to use such
methods consistently and effectively. The processes over time--especially

for private travel demands--had reached a stage where analytical models
were needed, and it was in precisely this area that one of the best

prospects of an early practical outcome were cohort models of vehicle life,
ownership, access and usage. Urban congestion management and pricing were
widely recognised as becoming major policy issues: ones where the special
contributions of activity and dynamic approaches were needed.
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Abstract: Road pricing schemes recommend that tolls or user charges be imposed
on congested roads as a means of reducing congestion. T"optimum" tolls are
generally based only on commuters travel time to the total exclusion of all
other social costs, such as excessive fuel consumption, air and noise
pollution, and an increase in the probability of accidents. This paper
sums up studies in diverse fields in order to assess the true social costs
of traffic congestion during peak commuting hours by accounting for all of
the other social costs mentioned. A brief discussion of social costs
vis-a-vis traffic congestion is also presented. A conservative estimate of
the social cost of traffic congestion is shown to be about 38 cents per
vehicle-mile. The break down is as follows: travel time 11.5 cents; air
pollution 2.5 cents; noise pollution 0.4 cents; excess fuel consumption 11
cents; and traffic accidents 13 cents. (a) for the covering abstract of the
proceedings see IRRD 817883.
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Abstract Information
Abstract: Electronic road pricing has been suggested as a method of reducing

traffic congestion in London. Cars are fitted with an electronic device to
activate electronic loops in the road. Road users are charged, by monthly
computerised billing, for using highly congested areas and for using roads

at peak hours; it is hoped this would deter the casual driver. The
problems associated with this system are outlined: (1) road pricing would
act as a form of double road taxation on central London residents and

motorists; (2) the designation of pricing zones, since London has only one

complete ring road, the m25; (3) alternative choices would have to be
offered to pay zones; (4) charging policy might vary between London
boroughs. Comparison is made with the Hong Kong road pricing experiment.
The advice given to the Department of Transport by the London planning
advisory committee is currently based on a traffic restraint policy of

restricting or charging road users for access to central London. Ove arup

and partners concluded in their interim East London assessment study report
that this policy would result in traffic congestion outside the restricted
area, and in further pressure for the development of the green belt land
around London. The author concludes that the policy would be unpopular in
social and economic terms. Road management could be improved by better use
of the urban traffic control systems available. Finally autoguide is
mentioned as a new initiative which could help drivers reduce their average
journey times and road usage.
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Abstract Information
Abstract: In the Netherlands the gqueue problem is generally considered as a
social problem. Not alone by the direct involved people, those people
driving a car by themselves, but also by non-automobile drivers. The

importance of the problem can be determined from the big number of people
involved. From the 5870000 car drivers 415000 are in a gqueue one or more
times each day. 900000 car drivers are in a gqueue at least once in a week.

Of the whole Dutch population 70% find the problem very or rather
important. A majority of the Dutch thinks that asking for an extra
contribution for the queue problem is not reasonable (61%). For the

selection of road pricing most persons (46%) prefer an increase of excise
duties, 29% prefer toll payments, and 18% prefer an increase on road-tax.

Automatic registration for payment is acceptable by 58%.
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Abstract: The Hong Kong Government investigated the feasibility of introducing
electronic road pricing (ERP) to the territory as a means of controlling
congestion. By selectively charging road users at busy times and places,
road pricing offers a method of restraining the usage of vehicles on the
road network and is potentially more equitable and more efficient than the
main alternative policy option, restraint of car ownership. To assess all
aspects of the feasibility of ERP, the govermment engaged Transpotech to
carry out a 2-year pilot project. A full subset of the road system
engineering components of a road-pricing system ran successfully for more
than 6 months in the central area of Hong Kong. Evaluation of the system
has shown that there are no technological barriers to the introduction of
ERP in Hong Kong. A major transportation study was conducted to assess the
effects of road pricing in Hong Kong. The results showed that full system
would be extremely efficient and cost-effective, and a number of viable
schemes were presented. The accounting, administrative, and legislative
aspects of ERP were fully investigated and reported on by Transpotech.
These aspects present no problems. ERP was presented as a method of
restraining traffic and not as a way of financing roads. Privatization
issues were not explored in the studies, nor in subsequent discussions.
ERP was not well received by local people and the government of Hong Kong
is not proceeding with the implementation of a full ERP system.

Supplementary notes: This paper appeared in Transportation Research Record
N1107, Private-Sector Involvement and Toll Road Financing in the Provision
of Highways.
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Abstract Information

Abstract: After stating the 3 principles underlying world bank policies:
economic viability, financial viability and efficiency, the author examines
the growth patterns of third world cities and the growth in demand for
urban transport in developing countries. Several methods can be employed
to reduce excessive demand. These include: road pricing, area licensing
schemes, physical restraints, parking controls, user taxes on fuel,
financial restraints on vehicle ownership, and land use controls. Traffic
management measures can improve efficiency and reduce congestion. In most
developing countries buses are the major mode of urban transport. Emphasis
is being placed on self-supporting services now flourishing in many cities
in the third world. Careful transport planning and examination of options
must be exercised before any investment decisions are taken. Lastly, the
world bank’s involvement with transport is discussed. For the covering
abstract of the seminar see IRRD 813579.
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Abstract Information

Abstract: The Hong Kong transport policy objective is simply, mobility. With
this the automocbile must conform. A confined land area, difficult to
develop, has absorbed excessive immigration and must now service a dynamic
entrepreneurial economy. Transport infrastructure based on major planning
studies is created through government capital and is backed by careful
legislation, effective administration and private sector participation.
The problem is that overall expansion is even faster: widespread urban
renewal -roads cannot equally expand; enormous new territories new towns
-people still want to move in and out so the need for more transport
accelerates. Over ten million trips daily are made by 5.5 million people.
The answers cannot be more and more private cars: it must be promoting the
most effective use of major transport investments, where possible off
roads, and the mass carriers on roads. The need to curb congestion by
containing escalating car numbers (especially as so far only 17% of
households have access to an automobile) led in May 1982 to imposition of
severe taxes on ownership. The ultimate and equitable objective is to
control usage. Road pricing may be the answer. In Hong Kong the private
car is part only of a complex strategy including metro, rail, bus, minibus,
ferry, taxi and tram. The car cannot take precedence. (a)
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Abstract Information

Abstract: In order to assess all aspects of the feasibility of Electronic Road
Pricing (ERP), the Hong Kong government engaged Transpotech to carry out a

two year pilot stage project with the following objectives: 1) to

demonstrate the technical viability of ERP by supplying a fully functional

subset of the equipment that would be needed for a full system; 2) to

estimate all the effects of road pricing on the community, and to evaluate

fully the impacts that a viable system would have: 3) to investigate,

report and advise on all accounting, administrative and legislative aspects

of introducing a full road pricing system; and 4) to provide reports of

sufficient detail to facilitate the progression to the implementation of a
full system. A full subset of the road system engineering components of a

road pricing system has been supplied by Plessey Controls Limited and is
currently fully operational on site in the central area of Hong Kong.

Evaluation of the system has shown that there are no technological barriers
to the introduction of ERP in Hong Kong. The MVA Consultancy has conducted
a major transportation study to assess the effects of road pricing in Hong
Kong. - The results have shown that a full system in Hong Kong would be
extremely efficient and cost-effective, and a number of viable schemes have
been presented. For the covering abstract of the seminar see IRRD 286719.
(TRRL)
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PTRC Summer Annual Meeting, University of Sussex, England, 15-18 July 1985,
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Abstract Information

Abstract: This paper deals with the calculation of zone-to-zone optimum fares
for surface transit in the Las-Condes CBD corridor in Santiago, Chile. The
analysis is carried out for each of eight zones identified within that
corridor. An innovation in methodology is the introduction of congestion
costs caused by cars and buses. A disaggregate demand model which takes
into account three levels of income is used. Optimum fares are obtained
using an iterative method. Welfare gain is calculated for each zone using
the equivalent variation, social costs and private expenditure. Results
indicate that all competing modes are priced over marginal social costs,
but the largest difference is associated with the bus-subway combination
for all zones. The demand for subway transport (or combination) 1is the
most sensitive to variations in surface transit fare. The combination of
these two effects makes the subway (or bus-subway) the mode that
contributes most to a significant difference between the optimum fare and
the marginal cost of surface transit services. Results also suggest a
linear variation in the optimum fare with distance from the CBD. A road
pricing system would achieve its primary objective of controlling
congestion and would bring a number of subsidiary benefits, including
automatic toll collection, traffic data collection and fleet management
facilities. For the covering abstract of the seminar see IRRD 286719.
(TRRL)
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Abstract: This paper attempts to examine the issues relating to the experiment
of the world’s first pilot scheme on electronic road pricing system in Hong
Kong. A brief review on theories on road pricing and a description on the
technical components as well as an analysis on the social, economic,
political and environmental impacts of the system are given. It intends to
generate further research and analysis on the system’s applicability in
tackling urban traffic congestion problems. (Author/TRRL)
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Abstract Information

Abstract: This paper deals with the calculation of zone-to-zone optimum fares
for surface transit in the Las-Condes CBD corridor in Santiago, Chile. The
analysis is carried out for each of eight zones identified within that
corridor. An innovation in methodology is the introduction of congestion
costs caused by cars and buses. A disaggregate demand model which takes
into account three levels of income is used. Optimum fares are obtained
using an iterative method. Welfare gain is calculated for each zone using
the equivalent variation, social costs and private expenditure. Results
indicate that all competing modes are priced over marginal social costs,
but the largest difference is associated with the bus-subway combination
for all zones. The demand for subway transport (or combination) is the
most sensitive to variations in surface transit fare. The combination of
these two effects makes the subway (or bus-subway) the mode that
contributes most to a significant difference between the optimum fare and
the marginal cost of surface transit services. Results also suggest a
linear variation in the optimum fare with distance from the CBD. A road
pricing system would achieve its primary objective of controlling
congestion and would bring a number of subsidiary benefits, including
automatic toll collection, traffic data collection and fleet management
facilities. For the covering abstract of the seminar see IRRD 286719.
(TRRL)
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Abstract Information

Abstract: Dr Pretty in his Queensland Division technical paper delivered on 13
November 1984 described the electronic road pricing pilot scheme in Hong
Kong (see IRRD no 277503). 1In general this article was factually correct.
However, he felt able after a few months in Hong Kong, no formal meeting
with the transport policy authority, and at just over the half way stage of
a two year pilot scheme to dismiss road pricing as unnecessary in Hong
Kong. Road pricing as a theoretical concept has long been recommended by a
number of transport economists, and the first on-the-road trial of a road
Pricing scheme which could tackle congestion in an urban area of over 3
million people, deserves more serious consideration. This paper,
therefore, deals with the main problems and doubts which Pretty raised. It
discusses cost, equity, privacy and the life of the scheme. There is a
short reply by Dr Pretty following this paper. (TRRL)
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Abstract Information

Abstract: Highway authorities are divided as to whether to charge road users
the average cost of road maintenance or the social marginal cost of road
use, which includes not only the extra maintenance costs, but also the
increased vehicle costs attributable to the road damage caused by vehicle

passage. The fundamental theorem, derived in this paper, states that in a

steady state with a consistent (but not necessarily optimal) maintenance
policy the two concepts are identical for zero traffic growth on
uncongested roads for a wide class of road damage and vehicle operating
cost functions, and approximately equal in other cases. This result
greatly simplifies the problem of calculating road user charges. It does

not, however, deal with two other important components of road user charges
-recovering the original capital costs, and assimulating congestion costs.

It strengthens the case for allocating maintenance costs in proportion to
the damaging power of different vehicles (i.e. heavy lorries). (TRRL)
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Abstract: This paper extends the discussion of certain problems associated with
road pricing raised in an earlier contribution to this journal. Firstly it
is shown that where the value of time varies between different groups of
traffic using the same congested road, optimal road pricing requires price
discrimination between the groups such that those with the lowest value of
time pay the highest charge and suffer the greatest losses. However, a
uniform price based on an "equity" value of time would reduce the relative
distributional effects. Secondly the paper takes up the suggestion that
queueing (and by extension congestion) may be positively helpful in the
allocation of resources and shows that this is not in general correct
although there are situations in which the use of queueing alongside
conventional pricing may have a role to play. Finally it is argued that
governments’ apparent lack of enthusiasm for road pricing stems as much
from political considerations as the more technical problems of applying
it. (Author/TRRL)
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Abstract Information

Abstract: Substantial changes in urban transport policy have taken place over
the past decade. The concern with expanding infrastructure and the
preoccupation with providing sufficient road capacity to meet the
increasing demand of unrestricted car use, which characterized transport
policy in the 1950’'s and 1960’s, has gradually given way to the idea that
there is a need to restrain motor traffic if urban society is to function
efficiently. A variety of restrictive physical traffic management, land
use planning and economic policies have, in consequence, been pursued. One
option which has attracted considerable attention in the academic
literature, but which has been received more cooly by policy-makers, is the
possibility of optimizing urban traffic congestion through the imposition
of road pricing. The introduction and relative success of the area
licensing scheme in Singapore has added fuel to the arguments of the
advocates of such a policy. This review is not directly concerned with
either the experiment with road pricing in Singapore nor the theoretical
debates which have taken place concerning the potential merits and defects
of such policies but rather looks at the applied work in the United States
which has looked into the practical implications of road pricing for its
cities. Further, it seeks to explore, again drawing on American
experiences, just why there has been so much opposition to the employment
of economic pricing principles in the urban road transport market. The
author presents the results of an SSRC sponsored study into the practical
problems of introducing road pricing to cities in the United States.
{(TRRL)
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Abgtract Information

Abstract: Sooner or later, towns and countries will have to find fairer ways to
apportion the costs of the automobile, and to limit the space given over to
arteries and parking. Singapore and Hong Kong have recently adopted new
policies to deal with serious congestion, and transportation planners and
policymakers elsewhere are watching these experiments with great interest.
Singapore has rationed its roads. Motorists are allowed to travel only on
alternate days, just as U.S. car owners were allowed to buy fuel only on
"odd" or "even" days during the energy crisis of 1973. The Hong Kong
system requires that each vehicle be fitted with a transponder roughly the
size of a tape cassette. Streets subject to congestion are equipped with
interrogator-recorders connected to a central computer. As vehicles pass
over these sensors, they are identified by the transponders they carry.
The computer assesses charges according to location and time of day, and
each vehicle’s owner is billed for road use at the end of every month.
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Abstract: The author examines the problems involved in attempting to remove
traffic congestion from cities. Large-scale highway reconstruction is
generally impossible, and in many cases traffic management schemes to make
better use of existing road space are at their limit. Demand management
has been less successful; attempts to change travel times and to impose
parking control have failed. Congestion is self-regulating to some extent
as drivers change routes or modes to reduce delays and then switch back as
the new methods become congested. Equilibrium is partly related to the
level of service provided by the alternative means of transport. There is
insufficient personal disincentive to individual drivers using congested
roads and individuals take no account of the additional delay their
presence causes other road users. It is suggested that only by altering
the balance of perceived costs so that social costs are internalised can
progress be made. The road pricing scheme for Hong Kong, outlined by the
author, is seen as a possible solution. This is supported by evidence from
the use of a tolled river crossing in Southampton compared with that of a
free crossing. (TRRL)
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Abstract: This paper is concerned with the economics of separate facilities
(roads or lanes within roads) for automobiles and buses in congested urban
areas. It shows that assigning separate facilities may be optimum both
when a congestion toll is charged to automobile drivers ("first best") and
when no such toll is charged ("second best"). This paper is based
exclusively on differences in the characteristics of modes. Two main
differences between modes are distinguished. (1) modes differ in the
contribution of a passenger trip to congestion; (2) they differ in the
effect of congestion on cost, defined as aversion to congestion. The paper
elaborates on the role of these two kinds of differences between modes in
justifying separation of facilities. A comparison is made between the
characteristics of the allocations under common and separate use of
transport facilities, and between first and second-best for each regime.
Finally, the question of a second-best optimum policy of buses is examined.
The analysis implies that under a regime of separate facilities it is less
likely (relative to the common use of facilities extensively analysed in
literature) that the buses should be subsidised. Details are given of the
model used in the study. (TRRL)
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Abstract Information
Abstract: The government of Hong Kong is currently evaluating a pilot study
" with a view to introducing electronic road pricing in 1987. Hong Kong has

unique topographical, economic, geographical and political features to make
it an ideal place to be the first in the world to introduce this measure to
combat highway congestion. The paper has reviewed other methods of
restraining private motor vehicle trips and, apart from restraining
ownership because of off-street vehicle storage difficulties, road pricing
seems to be the most appropriate technique for Hong Kong. The problems
with road pricing would seem to be concerned with cost, equity, privacy and
time. The biggest problem of all is the lifespan of the scheme. Could it
last beyond 1997? If not ten years is a very short time. In summing up
the case for or against road pricing, one cannot help but think that this
is a last attempt to impose British technology in the one place in the
world where the political situation would allow it, but where the need for
the scheme may be disappearing. The falling registration figures are
evidence of this and there is no likelihood that they will rise if the
scheme is imposed. (TRRL)
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Abstract: Road pricing theory asserts that the optimum speed of a road network
is that where vehicles pay the marginal social cost of their journey,
rather than an average private cost if no price is imposed. The aim of
this paper is to show that this is misconceived. In large, congested
cities, the running speed of the road network is set by the direct journey
speed achieved on the appropriate high-capacity network, both within and to
the city centre. After dividing by the appropriate route factors to
convert running speed to direct speed and allowing for access to convert
kerb-to-kerb to door-to-door speed, the average direct journey speeds by
car are identical to those on the high capacity system for equivalent
journeys, when there is suppressed demand for car travel. Road pricing
should thus be seen not as a tool for increasing road speeds, but as a tool
for estimating the socially desirable demand level on the roads as opposed
to on the high-capacity systems. Road speeds in large, congested cities
can only be increased by increasing the direct speeds of the high-capacity
systems. Methods of achieving such increases are discussed. (Author/TRRL)
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Abstract Information

Abstract: This article describes the Hong Kong "electronic road pricing" (ERP)
which brings the old concept of road tolls into the computer age, in an
effort to deter motorists from using the most congested roads at peak
hours. ERP calls for every private car to be fitted with a device known as
an electronic number plate which will emit a unique signal positively
identifying each car. In addition, between 200 and 300 wire loops will be
inset into Hong Kong roads four inches below the surface. When a car
passes over the loops, they will interact with the electronic number plate,
sending a signal to a contral computer which will add up the tolls. Each
car owner will then receive monthly toll bills.
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Abstract Information

Abstract: The conventional argument on urban traffic congestion is examined;
some doubts are expressed about its theoretical basis and its value as a
guide to policy making. Little is known of the extent to which society
should tolerate congestion on urban highways, and less is known of the
balance between the expenditure of money on the road system and the
expenditure of time in transit. However, despite some doubts, it appears
that the basic theory, applied to a very simple situation, is technically
correct. There appears to be some foundation in the argument that the main
impact of road pricing is to reduce the welfare of low income motorists and
increase that of high income road users. The empirical basis for the
conventional view that the elimination of traffic congestion is worthwhile
is questioned. An argument is put forward to support the view that
congestion is a positively helpful way of dealing with a resource
allocation problem. Quite often people would prefer to queue rather than
pay higher prices for expanded services which would remove waiting. (TRRL)
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Abstract Information

Abstract: A high level of car ownership in Hong Kong has resulted in severe
traffic congestion problems despite a continuing programme of
capital-intensive road and mass transit construction. As government action
to restrain vehicle ownership has proved unsatisfactory, a means of
restricting vehicle usage such as road pricing is being advocated.
Electronic road pricing (ERP) is the most selective of road pricing systems
as, for example, it does not require a blanket charge to enter a defined
area covered by a supplementary licence scheme, nor need it create the
associated effects in time and space. The effect of ERP is to impose, as
selectively as possible, a small charge that makes the marginal road user
consider the need to make a particular journey at a given time. The system
designed for Hong Kong will require every vehicle to be fitted with a
physical number plate as well as an electronic version mounted underneath
the vehicle. The pilot stage of the project now planned requires
co-ordinated action to include transport engineering, traffic planning,
road system engineering and legislation. The article describes the
operation and installation of the proposed system for Hong Kong. (TRRL)
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Abstract Information

Abstract: This book presents the elementary theory of economics and applies it
to the transport sector. The demand for and supply of transport are
discussed together with pricing policy; the concept of marginal cost
pricing is explained by using actual figures in pounds and pence. The
urban traffic congestion problem is treated from the economist’s viewpoint,
stressing the case of road passenger transport and the way it approaches
the pricing of its services. The subject of subsidy in transport is
examined and the question of worsening rural transport is highlighted. An
up-to-date assessment of the role of cost-benefit analysis is presented as
part of investment appraisal. Included are chapters on the role of
government and transport planning. Details are given of the financing and
control of local government and nationalised industries. The structure of
the Department of Transport is outlined. The concept of free market
economy, departures from it and their significance in the international
context are dealt with. A discussion is included on the progress towards
the common transport policy of the EEC. (TRRL)
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Abstract Information

Abstract: Southampton’s Itchen Bridge was opened in June, 1977. One of three
toll-setting criteria contained in the Southampton corporation act (1973)
explicitly permits toll levels to be set to control the volume and
composition of traffic flow over the bridge for the purposes of avoiding
congestion and limiting adverse environmental impact in areas adjacent to
the bridge. This represents the first deliberate introduction of traffic
restraint by price in the United Kingdom. This paper explains the
background and context for the construction of the bridge, the initial
setting of the toll levels and the two subsequent changes. Within the
limitations of available data the restraining influence of toll price on
both flow and composition of traffic are examined. The toll level for
heavy commercial vehicles was clearly designed to be intimidatory and has
succeeded in its aim. H.c.v. Flow as a percentage of total flow using the
bridge is tiny. Almost all h.c.v.’s crossing the bridge are locally
generated, paying a special concessionary rate only available to local
businesses. Traffic restraint has played a minor role in establishing the
toll levels for other wvehicles, thus firm conclusions on control of total
vehicle flow are less easy to draw. Evidence from toll price changes,
however, indicates an ability to coarsely control flow levels. It is
concluded that Southampton’s example demonstrates that toll pricing is an
effective and flexible tool for control of vehicle flow and composition.
The experience gained has relevance for specific strategies of traffic
limitation as well as area-wide road pricing. (Author/TRRL)
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H 8303.

Abstract: This paper explores one aspect of a broader, on-going research effort

focusing on the questions of the pricing of and investment

in

transportation infrastructure. In the broader context, the questions of
user pay, congestion pricing and investment expenditure are all considered.
Research to date indicates that the three questions must be answered
simultaneously, and prior to the installation of the facilities. The
objective of the present paper is much more limited, focusing only on the
issue of user pay. The objective is to develop a theoretical framework for
the user pay component which can be integrated into the broader analysis.
The first part of the paper deals with the overall analytical framework,

and discusses some differences between the present approach and that in the
received literature. The following section is devoted to a consideration of
the problem of excess capacity in the highway system. With this background
in place, attention is turned to the question of nonuser cost
responsibility for infrastructure costs. It will be argued that the
separation of cost responsibility between users and nonusers must be the
first step in the analysis. The next section of the paper deals with the
allocation of the remaining costs among classes of user. With this issue
resolved, the actual mechanism for determining the level of user charges is
explored. A final section of the paper presents some conclusions and
implications of the analysis. (Author)
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Abstract Information

Abstract: Peak-period traffic congestion has two basic alternative solutions:
changing demand to meet system capability or changing system capacity to
meet demand. The demand for road system capacity may be changed by
reducing the vehicle number needed by increasing vehicle occupancy,
reorienting travel to off-peak periods or to less congested routes, or
reducing demand for travel. System capacity can be changed by building
additional roadways or by increasing road capacity by improving traffic
flow. Twenty-two techniques with the apparent potential to reduce or
redistribute demand are listed. Four major categories of approach are
involved: social approaches, socioeconomic approaches, socio-technical
approaches, and technical approaches. Two major social approaches are
staggered and flexible work hours, which attempts to spread peak-period
commuter trips over a longer interval, and shortened work weeks, which
tries to direct home-to-work trips to off-peak times and to cut the total
number of such trips. Socioceconomic approaches consist of five groups of
possible solutions. Pricing and regulatory mechanisms might be helpful in
reducing peak-period use of crowded transportation facilities, but their
immediate implementation does not seem feasible. Serious problems exist in
the selection of appropriate schedules of charges and administration,
operation, and enforcement of a working system. Public acceptance of
variable road pricing is not likely. Parking controls may be effective in
reducing traffic and counteracting the effects of congestion. Two ways of
restricting access are traffic cells, in which through travel by
automobiles is eliminated, and auto-free zones, where all private vehicles
are prohibited and pedestrian travel is promoted. Land use planning
includes such approaches as new towns, planned communities, planned
neighborhoods, and zoning and building codes. Marketing techniques in
general provide incentives for using high-occupancy vehicles. Carpooling
and other ridesharing approaches are another socioeconomic approach.
Socio-technical approaches include the use of communications in place of
travel. Technical approaches use technical advances and technological
innovations to modify travel behavior at the immediate source of
congestion. They include traffic engineering techniques, transit



operations, and vehicle design factors. BAnalysis of various approaches is
done, and packages of techniques are evaluated for their compatibility.
Modifying urban land uses is apparently the best long-range solution to
peak-period traffic congestion.
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Abstract: The author challenges the conventional view that transport requires
close governmental control of its structure and management. He traces the
origins of this thinking to the emotions aroused by the early railways and
questions whether important parts of the transport industry must
necessarily be subject to central administration. From these beginnings,
administrative regulation of public transport has become all-pervasive,
imposing territorial divisions, cross-subsidisation, quantity licensing,
and price controls. Its proliferation has been justified by a variety of
arguments about economies of scale in the industry, the supposed
instability of competition, the requirements of land use planning, and the
"right" of every citizen to mobility. The stifling of market mechanisms
has led to misallocations of resources and such large and consistent losses
as to create the myth that public transport can never be run profitably.
Reform is urgently required to permit the market much wider scope; but
little progress can be made as long as the marginal price of using the
costly road infrastructure remains zero. The introduction of marginal
pricing related to size/weight of vehicle and route congestion would
improve efficiency in the use of roads and provide a rational economic
basis for reorganizing passenger and freight services throughout the
transport industry. A national corporation should be given responsibility
for the road infrastructure and subsequently for the rail track to
facilitate the decentralisation of the railways and marginal pricing of
track use. Cross-subsidisation and standard charging in rail and bus
should be abandoned; the territorial bus companies should be phased out and
their operations transferred to smaller units operating smaller vehicles at
higher frequencies. Conurbation transport authorities should be
established to co-ordinate land use and transport policies in the special
conditions of major urban areas; they should not own transport undertakings
?nd should have the duty of encouraging decentralisation in the industry.
TRRL)
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Abstract Information

Abstract: This paper explores one aspect of a broader, on-going research effort

focusing on the questions of the pricing of and investment in
transportation infrastructure. In the broader context, the questions of

user pay, congestion pricing and investment expenditure are all considered.

Research to date indicates that the three questions must be answered
simultaneously, and prior to the installation of the facilities. The
objective of the present paper is much more limited, focusing only on the

issue of user pay. The objective is to develop a theoretical framework for
the user pay component which can be integrated into the broader analysis.
The first part of the paper deals with the overall analytical framework,
and discusses some differences between the present approach and that in the
received literature. The following section is devoted to a consideration of
the problem of excess capacity in the highway system. With this background
in place, attention is turned to the question of nonuser cost
responsibility for infrastructure costs. It will be argued that the
separation of cost responsibility between users and nonusers must be the
first step in the analysis. The next section of the paper deals with the
allocation of the remaining costs among classes of user. With this issue
resolved, the actual mechanism for determining the level of user charges is
explored. A final section of the paper presents some conclusions and
implications of the analysis. (Author)
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Abstract Information

Abstract: The purpose of this paper is to explore the extent to which the
conventional treatment of highway congestion, as developed in the economic
analysis of road pricing, provides an acceptable theoretical or practical
foundation for policy. The conventional theory is first outlined, and it
is emphasised that, although it is probably technically sound, it relates
to highly abstract circumstances. The main body of the paper then develops
two themes. First, a number of arguments are put forward that imply that,
in quantitative if not qualitative terms, the conventional analysis of
congestion seems unlikely to provide an adequate basis for the proper
formulation of policy. Second, some reasons for regarding congestion as an
effective allocative mechanism in its own right are given. Although the
arguments in the paper are not developed sufficiently far to reach firm
conclusions of an operational kind, there are clear indications that
traffic management and related policies aimed at securing efficient use of
existing highway facilities should proceed with care when valuing
congestion savings and when assessing optimal congestion levels. (Author)
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Abstract: The authors outline the principles used by the World Bank in the
preparation of urban transport projects: (1) priority should be given to
traffic engineering and management measures that increase the functional
capacity of the existing street system, together with measures to improve
the efficiency of bus fleet operations; (2) new road construction should
only be considered when the above measures are insufficient, when specific
links in the road network are missing, when justified by urban or regional
development strategies, or when special facilities, such as bus lanes, are
required; (3) priority should be given to the improvement of public
transport services; (4) public transport improvements should be oriented
towards services for low-income areas. Details are given of urban
transport projects financed by the World Bank in several cities in Latin
America and Africa (San Jose in Costa Rica, Salvador, Recife, Curitiba,
Porto Alegre and Belo Horizonte in Brazil, Abidjan in the Ivory Coast, and
Nairobi in Kenya). Road pricing is advocated as a means of reducing the
demand for scarce road space. Examples of such schemes in Singapore, Kuala
Lumpur, and Bangkok are given.
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Abstract: The industry’s potential needs to be released by three interlinked
measures: gradually introduce the large changes in vehicle taxation
necessary to approximate the principle of users paying the costs they
actually impose on society (incremental maintenance, congestion and
environmental nuisance); make clear in planning, and to users, the link
between these user taxes and investment to relieve congestion and related
problems; and allow full commercial freedom to private enterprises to find
the best means, given these taxing arrangements, for responding to market
demands. Recent experience is positive, from Singapore and France on the
levying of infrastructure charges reflecting costs, and from Chile, Sri
Lanka and Buenos Aires on deregulation of bus services. Developments in
telecommunications and administrative decentralization add to the
importance of realistic pricing for road use. Progress in restructuring
user taxation is vital to the future of the industry, but a pragmatic
approach should be adopted in the selection of technical means. Public
education is also needed. (TRRL)
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Abstract: Discussion on road pricing in the Netherlands has intensified because

' of the difficult financial position of the municipalities. Property tax
burden especially has reached the limits permitted by the central
government. In order to give insight in the income from road pricing a
method is developed to give this information for any city. As an example
the income for the city of Rotterdam has been worked out. The results show
a relative small income, because of the low traffic volumes in the
direction of the CBD of Rotterdam. For the covering abstract of the
conference see TRIS abstract no. 367725. (TRRL)
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Abstract: Under the United States Federal Clean Air Act Amendments of 1977,
states must implement transportation system management (tsm) tactics in
urban areas that have not attained national ambient air quality standards
for carbon monoxide and photochemical oxidants. This paper provides a
preliminary assessment of the effectiveness and feasibility of using tsm
tactics to improve air quality. Based on this assessment, the authors
conclude that tsm measures should be effective in eliminating localized
carbon monoxide problems, but that such measures are not likely to
contribute significantly toward reducing regional oxidant levels. In
addition, because most individual tsm tactics can have only marginal
impacts on regional motor vehicle emissions, coordinating the planning and
implementation of a portfolio of tsm measures will be an essential element
of an effective tsm program for improving air quality. (Author/TRRL)
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Abstract Information

Abstract: The aim of this article is to consider the appropriateness of the
dominant role of speed improvements and congestion reduction, with
particular reference to the total urban system. An alternative operational
principle, accessibility to opportunities (ato) is proposed as a preferred
reflection of the primary economic objective of efficiency in resource
allocation. The call for the alternative emphasis is reinforced by an
accumulation of evidence that tends to question many of the assumptions
used to justify the emphasis of earlier research. The prime assumptions
under dispute are: (I) cross elasticities within the modal competition
sub-sector, ceteris paribus, are greater than between transport sub-sectors
and between a transport sub-sector and other sectors; (II) travel time in a
mode choice context, defined in a linear dimension, is considered by
planners as the most important variable in the overall transport decision;
(IIT) human activities, such as employment and entertainment, within an
urban area concentrate towards the centre. This criti