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and carbon dioxide (C02), is the biggest contributor 
to greenhouse gas emissions. It is emitted in direct 
proportion to fuel consumption, with variation by fuel 
type, vehicle type, model year, and operating conditions 
(speed and acceleration). 

Reducing motor vehicle emissions is a key strategy in 
the battle against climate change. 

Conclusions 

White Paper 1 reviewed a variety of methods to reduce 
transportation-related emissions. Most can be classified 
into the following categories: 

•	 Reduce vehicle emissions - the stuff coming out of 
the tail pipe 

•	 Improve fuel economy standards 

•	 Change fuel type or composition to reduce carbon 

•	 Manage congestion 

•	 Improve transportation/highway system operations 
to keep traffic moving in a fuel efficient manner 

The paper came to the following conclusions: 

•	 Improving fuel economy standards and emission 
controls are more likely to result in major decreases 
in greenhouse gas emissions than changing the 
manner in which road usage is priced. 

•	 To affect motorist behavior enough to reduce 
vehicle miles traveled, rates would be higher than 
current carbon tax proposals. Roadway pricing 
at these levels, therefore, should be based on 
objectives more comprehensive than reducing 
greenhouse gas emissions. 

• Road pricing can be designed so that the 
greenhouse gas reduction impacts are heading in 
the right direction. For example, results from high 
occupancy toll or express toll lanes in other areas of 
the country show that fuel savings range between 1 
and 2.5 percent when tolling a region or system. 

• Achieving larger emission reductions would require 
an aggressive and comprehensive pricing program 
broader in scope than is typically associated with 
tolling and congestion-based road pricing. 

• Road pricing by itself is not sufficient to achieve 
the desired reduction in transportation sector 
greenhouse gas emissions targeted in Oregon's 
climate change action plan. Additionally, broad 
appli~ation of congestion pricing may result in an 
array of economic, land use, and other impacts that 
should be considered. 



Introduction 

Tolling and roadway pricing can be used to achieve 
different objectives. Revenue generation to pay for 
projects is the traditional use of colling and has been 
used in the past in Oregon for several of the Columbia 
River bridges. New technologies that eliminate toll 
booths and keep traffic moving are making congestion 
management an additional and achievable goal through 
roadway pricing. 

Determining the potential effectiveness of projects and 
applications co achieve these goals is the purpose of 
White Paper 2, which addresses two specific questions. 

1)	 Under what circumstances could pricing and 
tolling be applied successfully in Oregon? (or, as 
phrased in the white paper, are there geographic 
or situational limits which should guide tolling 
policy?); and 

2)	 How can we effectively plan a project if toll 
revenues are not adequate to pay for it? (This is a 
likely situation, given Oregon's sparse population 
in many areas of the state.) 

As background, the paper discusses key management 
issues that should be considered as part of a project 
proposal, including who owns, operates and finances 
a tolled facility. It summarizes current regulations and 
identifies new legislation that would clarify and allow 
for emerging issues and technologies. 

Most of the paper, however, is spent identifying the 
type of tolling/pricing projects and the situations or 
characteristics under which those can be successful in 
achieving either adequate revenue generation to fund a 
project or in managing traffic. 
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Seven technical tolling and pricing white papers 
were prepared for ODOT in February 2009 as a 
way to consider concerns and issues for Oregon to 
address prior to developing a tolling/pricing policy 
in the future. 

1.	 Is colling an effective means of reducing 
greenhouse gas emissions? 

2.	 Where, geographically, could colling work and 
under what circumstances? 

3.	 Forecasting change - how do we incorporate 
tolling and pricing into our regional 
transportation models? 

4.	 What are the economics of transportation 
system reliability? 

5.	 How should the economic and social effects 
of broad applications of congestion pricing be 
assessed? 

6.	 How do you determine if tolling a project is a 
better alternative than other non-coIled options 
and how would you choose between a number 
of tolled alternatives? 

7.	 Are truck-only toll lanes a viable option for 
Oregon? 

This document highlights White Paper 2 - where 
and under what circumstances could colling work 
in Oregon. Find all papers online and provide your 
comments: www.oregon.gov/ODOT/TD/TP/ 
Tolling....Background.shtml 
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Geographic and Situational Limits or TI)I1ing 

Situations/conditions for potential toll projects: 

•	 Applying tolls on existing facilities to fund new 
capacity 

•	 Adding a new tolled lane or lanes to a highly 
congested corridor to manage demand and/or raise 
revenues to pay for the new capacity 

•	 Constructing a toll by-pass route if traffic volumes 
are moderate to high 

•	 Building a new access road to an airport, port or 
other significant trip generator 

Conclusions 

There are circumstances where tolling should not be 
considered in Oregon, such as: 

•	 Daily traffic volumes are less than 20,000 vehicles 

•	 There are less than three miles to a free route to 
which motorists could easily divert 

•	 There is little or no congestion relief on adjacentor 
parallel routes 

Even in cases where there could be sufficient volumes 

to raise revenue, most projects would not raise enough 

from tolling alone. This raises questions about how 

ODOT should treat partially toll-funded projects in 

the State Transportation Improvement Plan (STIP). 

The STIP includes projects having full funding and 

a high likelihood of being constructed. Including 

expensive, partially funded projects in the STIP ­

given current and likely future funding limitations 

- challenges traditional practices and would raise 

questions about local government assertions of secure 

sources of other funds. 
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There are circumstances where tolling can be considered 
in Oregon. These include: 

•	 Daily traffic volumes exceed 60,000 vehicles 

•	 Substantial travel time savings are achieved 

•	 Parallel facilities don't become overly congested 

•	 Free alternative routes are not within a reasonable 
distance of the tolled facility (not within three 
miles) 

•	 Transit is exempt from paying tolls 

•	 Tolls are used to expand transit service during peak 
periods to encourage ridership and provide an 
alternative to paying the toll 

•	 There is public acceptance for the project with local 
champions to help support it 



Travel models 

State, regional and local transportation planners rely on 
travel models to evaluate future traffic patterns. Models 
allow planners to see how people will behave if changes 
are made to the transportation system. 

Existing models in Oregon are rated as excellent for 
the purposes they were designed, and some are inter­
nationally recognized. However, Oregon models have 
not been specifically designed to evaluate toll projects, 
so planners are not able to confidently forecast travel 
patterns for projects that are considering tollingl 
pricing. Existing models are not able to determine how 
travelers would change their mode, route, travel time, or 
destination in response to tolling/pricing. 

Tolling, reliability and travel choices 

Measuring and understanding how highway users 
value and respond to travel time savings and changes in 
reliability are key to updating travel demand models. 
(This issue is explored in more detail in White Paper 4.) 
Although there is general agreement that it's important 
to measure the value of reliability, the best way to 
quantify reliability is not known at this time. A handful 
of approaches have been identified through practice 
or research, though each has some short-comings in 
application. What is understood is that there are first 
and second-level choices that people make in response 
to the option of a tolled facility. 

First order choices are immediate responses. These 
include whether to take the tolled route or the free 
route, whether transit is a better option, and what time 

to travel. The tolled route might be more reliabl~, but 
it has a fee. Traveling during rush hour might involve a 

higher toll than other hours. 
) . 
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Seven technical tolling and pricing white papers 
were prepared for ODOT in February 2009 as a 
way to consider concerns and issues for Oregon to 
address prior to developing a tolling/pricing policy 
in the future. 

1.	 Is tolling an effective means of reducing 
greenhouse gas emissions? 

2.	 Where, geographically, could tolling work and 
under what circumstances? 

3.	 Forecasting change - how do we incorporate 
tolling and pricing into our regional 
transportation models? 

4.	 What are the economics of transportation 
system reliability? 

5.	 How should the economic and social effects 
of broad applications of congestion pricing be 
assessed? 

6.	 How do yOll determine if tolling a project is a 
better alternative than other non-tolled options 
and how would you choose between a number 
of tolled alternatives? 

7.	 Are truck-only toll lanes a viable option for 
Oregon? 

This document highlights White Paper 3 about 
the sufficiency of travel demand models to 
accommodate tolling. Find all papers online and 
provide your comments: www.oregon.gov/ODOT/ 
TD/TP/Tollin~Background.shtml 

Second order responses depend on the tolling 
application. These responses could include deciding to 
change the trip destination, cancel the trip, orcombine 
the trip with other purposes (in order to reduce the 
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Tolling and Travel Demand Mo<!d SulliciclH:Y	 ODOT 

cumulative effect of paying a toll for every trip). Second 

order choices are more "difficult to measure and require 

more "feedback loops" in the model. 

These responses are important in order to understand 

the effects tolling will have on traffic, but are also 

needed to meet certain thresholds regarding revenue 

estimates if a project is to be financed with bonds 

and paid back by toll revenues. Investors will need 

confidence that the model is accurate in order to 

provide the funds. The quality of the travel demand 

model is one consideration in assigning bond ratings. 

Conclusions 

White Paper 3 reviews characteristics of travel models in 

several of Oregon's major cities/geographic regions and 

assesses their current capabilities compared to the types 

of data most likely needed to estimate travel behaviors 

in a tolled environment. Although the models meet 

state-of-the-practice standards they were not developed 

to evaluate tolling appIrcations. 

White paper 3 recommends improvements to the 

existing models so that they can account for tolling: 

•	 Improve the models to better account for first
 
and second order responses to tolling/pricing
 
conditions.
 

•	 Improve the ability to group motorists into 
categories based upon their value of travel time 
reliability. This would increase confidence in model 
results. 

•	 Confirm thauhe model accurately estimates traffic 
and transit at the corridor level before evaluating 

tolling/pricing projects. 

•	 Implement a data collection program to encourage 
model improvements across the state. 

•	 Implement a process that would identify and 
systematically analyze risk factors. This would 
produce conservative estimates that planners and 
decision makers could rely on. 



Background 

One irony of our transportation system, particularly the 
highway network, is that it is most unreliable when it is 
most needed. Peak commute times are the busiest, and 
because demand (the number ofvehicles on the road) 
is higher than the supply (the amount of lane space 
available) the road becomes congested, the trip takes 
longer and is less reliable. This means that trip duration 
may vary from day to day. The lack of a dependable 
travel time is one problem that congestion pricing seeks 
to solve. 

Defining and measuring travel time
 
reliability
 

Defining and measuring reliability and determining 
its economic value is the subject ofWhite Paper 4. As 
illustrated in the anecdotes on the next page, different 
types of highway users will value the economics of travel 
time reliability in different ways. As part of determining 
the benefits of a potential project, reliability would have 
to be defined and then assessed. 

Congestion pricing 

Congestion pricing is an overarching term used co 
describe measures that reduce congestion by charging 
drivers coils that vary by time of day or traffic volumes. 
One of the primary benefits of congestion pricing is 
that it can re-introduce reliability to our highways by 
charging people higher prices when demand is highest. 
Pricing encourages people to take another route, take 
transit or carpool, travel at a different time of day, or 
change their destination. This reduces the number of 
vehicles, making travel times more reliable for those 
using the tolled facility. Improving reliability reduces 
the variability and uncertainty of travel. We know that 
this has an economic value. 

) 
J 
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Seven technical tolling and pricing white papers 
were prepared for ODOT in February 2009 as a 
way to consider concerns and issues for Oregon to 
address prior to developing a tolling/pricing policy 
in the future. 

1.	 Is colling an effective means of reducing 
greenhouse gas emissions? 

2.	 Where, geographically, could tolling work and 
under what circumstances? 

3.	 Forecasting change - how do we incorporate 
tolling into our regional transportation models? 

4.	 What are the economics of transportation 
system reliability? 

5.	 How should the economic and social effects 
of broad applications of congestion pricing be 
assessed? 

6.	 How do you determine if tolling a project is a 
better alternative than other non-tolled options 
and how would you choose between a number 
of tolled alternatives? 

7.	 Are truck-only toll Janes a viable option for 
Oregon? 

111is document highlights the White Paper 4 on the 
economics of travel time reliability. Find all papers 
online and provide your comments: www.oregon. 
gov/ODOTITD/TPITollin~Background.shtml 
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Consider the following anecdotal statements: 

"Usually a trip to the airport takes 20 minutes but this 
time it took 45. I tried to allow enough buffer time but 
congestion is so unpredictable, " 

'1 have to pick up my child at daycare, or it will cost me a 
dollarfor every minute 1m late. I'dgladly pay afew bucks 
to know that my trip will always take the same amount of 
time, This helps me plan my workday better" 

"we rely on just-in-time delivery to keep our warehousing 
costs duwn. .. " 

Personal and commercial highway 
users 

Past research and experience across the county provides 
good information on the personal value of travel time 
reliability. We also have a handle on the commercial 
costs of congestion, but not on the economic 
consequences of changing the reliability of highway 
systems. Each sector and segment of the commercial 
economy has very different ways of responding to and 
managing their transportation costs. This is because the 
total transportation cost of production varies greatly, 
depending on how each industry organizes its logistics 
support and production processes. 

Not only do we need to consider the personal and 
commercial economic value of reliability, we have to 
consider the extent and type of pricing application 
being considered, and what direct and indirect effects 
will result, 

OOOT 

Direct and Indirect effects depend upon 
the type of toll proposed 

For example, the effects of initiating a time-of-day 
charge on one lane of a multi-lane highway will be 
easier to assess than doing the same thing on all major 
highways and arterials in a region, or installing a pricing 
cordon in a downtown core, where people pay to enter a 
typically high-traffic area. The users of the highway will 
be directly affected by the charge. 

An indirect effect is what happens elsewhere in the 
system. Drivers may give up certain types of activities 
altogether or businesses may have to compensate for 
additional "last mile" congestion or decreased reliability. 
So, if all the highways and major arterials in a region are 
tolled, it becomes more difficult to understand people's 
choices and their economic effects across the system. 
In other words, the wider the pricing net is, the more 
complex it is to evaluate. 

Conclusions 

These are emerging issues across the country as more 
places investigate the value of congestion pricing. If 
Oregon should pursue congestion pricing, more work 
will need to be done to understand the economic effects 
in general, how they vary across commercial sectors in 
particular, and how those effects will differ depending 
upon the type of project being proposed. 

Because this is a complex issue, Oregon may want 
to consider developing a uniform procedure to vet 
methodological approaches and/or to evaluate pricing 
proposals in the future. 



Congestion pricing is an overarching term used to 
describe measures that reduce congestion by charging 
drivers tolls that vary by time ofday or traffic volumes. 
The intent is to improve the economic efficiency of the 
highway system by more correctly pricing the use of 
congested highways. Advances in technology have made it 
possible ro keep traffic moving by eliminating toll booths 
and using 100 percent electronic toll collection systems. 

Congestion pricing issues 

The primary purpose of the congestion pricing white 
paper is to emphasize that there are benefits and costs 
to congesrion pricing. This, in turn, raises a number of 
analytical challenges in evaluating the economic and social 
effects resulting from the introduction of congestion 
pricing to an urban highway system. The paper discusses 
tools needed to evaluate a successful proposal to better 
understand if the project is worthwhile. The paper 
also briefly addresses additional issues such as equity, 
environmental justice, privacy and administrative costs. 
It summarizes recent findings i about public acceptance of 
pricing programs, noting that the public: 

•	 Wants value; that is, they want to see a benefit for the 
price that they pay 

•	 Learns from experience; as tolling and pricing
 
options are actually implemented, the fear of the
 
unknown recedes and approval increases
 

•	 Cares about the use of revenues and wants tangible 
projects 

•	 Believes in equity and wants fairness 

•	 Wants simplicity and prefers rolls to taxes 
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Seven technical tolling and pricing white papers 
were prepared for ODOT in February 2009 as a 
way to consider concerns and issues for Oregon ro 
address prior to developing a tolling/pricing policy 
in the future. 

1.	 Is rolling an effective means of redUcing 
greenhouse gas emissions? 

2.	 Where, geographically> could tolling and 
pricing work and under what circumstances? 

3.	 Forecasting change - how do we incorporate 
rolling into our regional transportation models? 

4.	 What are the economics of transportation 
system reliability? 

5.	 How should the economic and social effects 
of broad applications of congestion pricing be 
assessed? 

6.	 How do you determine if tolling a project is a 
better alternative than other non-tolled options 
and how would you choose between a number 
of tolled alternatives? 

7.	 Are truck-only roll lanes a viable option for 
Oregon? 

"Ihis document highlights White Paper 5 about 
congestion pricing. Find all papers online and 
provide your comments: www.oregon.gov/ODOT/ 
TD/TP/Tollin~Background.shtml 
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Substantive changes in the cost of using an urban 
area's highway system can have broad effects on the 
regional economy. Therefore, congestion pricing needs 
to be approached wth caution, using comprehensive 
and methodologically correct analyses. The novelty of 
pricing to any urban area implies the need for analysts 
to be open about assumptions, methods and levels 
of uncertainty. Extensive public involvement and 
discussion should be anticipated. 

Pricing approaches considered 

The white paper focuses on several ways that congestion 
pricing could be applied. 

•	 Area/cordon pricing: Vehicles are charged to 
travel into or within a high activity center, such as 
a downtown or business district. Prices may vary 
by time of day to encourage motorists to enter the 
zone during less busy times or to use transit. 

•	 Tolling all highways in a metropolitan area, also 
known as system tolling, which can also include 
major arterials. 

•	 Using pricing as an alternative to adding lanes. 
This is often called "managed toll lanes" to 
maintain less congested travel conditions. In the 
United States, high occupancy toll (HOT) lanes 
are always located adjacent to a free lane. 

•	 Mileage-based pricing: Tolling all roads in a given 
area to reduce congestion. 

Potential e:ffects of cong~stion pricing 

Congestion pricing adjusts the cost of using the 
highway system reflective of the level of demand. 
Charging a higher cost in congested conditions reduces 
the use of facilities, allowing those that pay the toll 
a faster, more reliable trip. The introduction of tolls 
to a previously "free" system, however, introduces 

some negative effects. First, some people may prefer 
.retaining the money for the tolls to the faster travel 

, 
, 

Tolling/pricing projects and potential 
behavior changes 

Change travel time r--Change destination 
L­

Shift to transit
 
L
 

This chart is for illustrative purposes only. It is meant to demon­
strate the types of changes people make when congestion pricing 
is implemented. Actual changes on any given project are site-spe­
cific and should not be expected to match these proportions. 

times. Second, some might be "priced off" the system 
and the economic benefits associated with those trips 
would be lost. Third, traffic diversion is likely unless all 
roads are tolled, which can have a variety of negative 
environmental and social effects. Further, Some of these 
factors may lead to long-term effects such as changes in 
land values and accessibility to particular locales, which 
may not. become apparent for years. 

Also, there are likely to be equity concerns given . 
that lower income groups may have greater difficulty 
accommodating the cost of tolls. However, some 
research shows that members of low-income groups 'are 
willing to pay tolls if they know it means they won't be 
late for jobs, day care, or other time-sensitive priorities. 
All of these factors suggest that improved traffic flow 
is unlikely to be the sole determinant of the utility or 
political feasibly of a congestion pricing proposal. 

OOOT - Oregon Department of Transportation 
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How should revenue be used? 

Though congestion pricing is advocated as a means 
to better manage the transportation system, when 
implemented on a larger scale (through cordon pricing, 
system pricing, or managed lanes), significant revenues 
can be raised. How those revenues are spent is critical to 

addressing the fairness issue and building public support 
and acceptance for a project or proposal. It is impossible 
to understand how attempts to balance fairness will be 
achieved until the revenue use is determined. Examples 
of how revenue could be spent include: 

•	 Investing in transit improvements in the affected area 

•	 Improving the highway system (e.g., parallel arterials) 

•	 Improving the tolled faciliryii 

•	 Rebating motor fuel taxes 

•	 Reducing general taxes such as income or property 

•	 Awarding unspecified grants to the affected 
communities 

•	 Devising a system whereby users pay a price during 
peak hours, and those who travel during off-peak 
hours get a credit. Credits might be used for travel 
on another day or for transit. 

Conclusions 

Determining whether a congestion pricing proposal 
makes sense requires detailed traffic and economic 
analyses. These include extensive and simultaneous 
knowledge about congestion levels on all parts of the 
transportation system as well as the ability to anticipate 
how each driver's trip-making decision would affect the 
overall system. 

Aside from HOT lanes, there is very little real world 
experience with these forms of congestion pricing, 
making it difficult to reasonably predict the short 
and long term outcomes on issues such as traffic flow, 
land use, environmental effects, and others. It will be 
important to consider travel demand, economic effects 
and revenue forecasts to determine the effectiveness of a 
proposed project before it is approved or implemented. 
These issues are discussed in more detail in white papers 
3 and 6. 

Because these analytic methods are new, it is important 
that a deliberate, transparent and comprehensive 
process that is methodologically correct be employed for 
evaluating project assumptions and effects. 

i National Cooperative Highway Research Program, Synthesis Compilation of Public Opinion Data on Tolls and Road Pricing, ASynthesis of Highway 
Practice, 2008. 

Ii Lessons learned from the FHWA's Value Pricing Pilot Program suggest that people support the use of tolls to benefit corridor-level improvements, 
including the transit system; or that toll revenue should only be spent for the benefit of those paying the toll, in particular, through investments in the 
highway being tolled. This is the traditional political justification for financing roads, bridges, and tunnels with tolls. These traditional public views of 
when tolling is justified run counter to the idea of recovering the marginal social cost of driving with tolls. 



Truck-Only Toll Lanes	 ODOT 

Conclusions 

TOT lanes appear to have little utility in Oregon because Oregon already allows longer-combination vehicles (three 
trailer-trucks) on highways, so the ability to improve productivity is limited. In addition, limited urban right of 
way, high construction costs, environmental concerns associated with expanding highway capacity and ins.ufficient 
demand would decrease the utility ofTOT lanes. 

•	 Long haul truckers with three trailers on their • Improving truck access to ports is not a 
trucks already operate on Oregon highways significant concern for the state. 
and congestion is not high enough to warrant 

•	 Many toll roads are built with a combination ofdedicated TOT lanes. 
toll funds and government funds. Government 

•	 Portland is part of the most congested urban officials would need to determine if subsidizing 
area in Oregon, and conditions will continue a TOT lane was the best use of public funds. 
to get worse as the region continues to grow. If Other options might be able to meet similar 
TOT lanes were only available in Portland, or objectives and be more cost-effective. 
another urban center, it is likely they would not 
be able to provide their intended value: 

o	 Truck demand remains level throughout
 
the day but congestion typically occurs
 
during peak hours. TOT lanes would only
 
offer limited time saving during most days.
 

o	 Long haul truckers would not find enough
 
value to their overall trip to pay a toll for a
 
short-distance TOT lane.
 


