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10
Congestion Pricing: An Overview of 

Experience and Impacts

Kiran Bhatt

T  raffic congestion is a major problem facing large urban areas in the United 
States and around the world. Congestion leads to delays in both passenger 
and freight movement. It causes wasted fuel consumption, increased vehicle  

emissions, and increased costs to highway users. It affects economic productiv-
ity and, possibly, land use. In some of the world’s largest cities, the so-called 
rush hour can last much of the day, and travelers are more likely to be stuck in 
gridlock than to be moving in free-flowing traffic. Demands on road systems are 
already overwhelming available capacity, and forecasts warn of worsening con-
ditions in the future. The costs associated with traffic delays and the associated 
wasted fuel in the United States were estimated to total $78 billion in 2005 (TTI 
2007). Transportation agencies have been seeking new and better ways of dealing 
with congestion problems.

Traditional transportation strategies are becoming increasingly ineffective, 
since they often fail to link the decision to travel on a congested road with the full 
costs associated with that travel. Congestion pricing provides such a link. Fur-
thermore, congestion pricing provides incentives for more efficient use of road 
capacity and generates revenues. In most U.S. and international pricing projects, 
revenues have been used to cover operating and enforcement costs, finance high-
way infrastructure, and enhance transit alternatives. These revenues have sup-
ported transportation improvements and generated benefits for travelers that 
may otherwise not have been materialized.
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U.S. Experience with Congestion Pricing   

Major U.S. CongeStion PriCing ProjeCtS
Over the past 20 years, more than 50 congestion pricing projects have been stud-
ied in detail, and more than 20 have become operational. Most of the projects 
have overcome early implementation hurdles and met their objectives. By influ-
encing travel behavior, pricing projects have prevented congestion from recurring 
on priced lanes, reduced congestion on toll facilities, and improved utilization of 
highway capacity. Yet issues remain with regard to public attitudes toward pric-
ing, equity concerns, and long-term impacts such as land use and productivity.

The range of project types that either have been implemented or are un-
der investigation in the United States include congestion pricing on one or more 
highway lanes, either existing high-occupancy vehicle (HOV) lanes or new ex-
press lanes; conversion of fixed tolls to variable tolls on existing toll or toll-free 
facilities; and broader applications of congestion pricing on an areawide basis. 
Other pricing proposals have been designed to convert particular driving costs 
from a fixed to a variable basis or to promote differential parking pricing (KTA 
2008b).

HOT Lanes	 	 The most common application of congestion pricing in the 
United States involves the conversion of existing HOV lanes into HOT (high- 
occupancy toll) lanes, where vehicles not meeting normal HOV requirements are  
allowed to buy into the lanes by paying a toll varying by level of congestion or 
demand. An important rationale for HOT lane conversions is that HOV lanes 
have been underutilized. Electronic tolling is used to ensure high-speed access 
to the lanes, and tolls are set to maintain the free flow of traffic. HOT lanes 
provide travelers with a new array of choices in the face of congestion: drivers 
can continue to use the untolled congested lanes; they can choose to pay a toll 
to gain access to the high-speed lanes; or they can meet minimum occupancy re-
quirements and use the high-speed lanes for free. Some major HOT lane projects 
include I-15 in San Diego, I-10 and U.S. 290 in Houston, I-394 in Minneapolis, 
I-25/U.S. 36 in Denver, State Route 167 in Seattle, and I-95 Express Lanes in 
Miami.

New Priced Express Lanes	 	 The key characteristic of this project type is the 
provision of new highway capacity along with the initiation of highway pricing. 
The new capacity may be in the form of new through lanes, bypass lanes around 
a congested point, or a new bridge or tunnel. Users must pay a variable toll  
to gain access to the new capacity, but preference (e.g., free or reduced-toll 
access) may be provided for HOVs. As with other pricing projects, electronic 
tolling is needed to ensure the effectiveness of time-of-day tolling. Newly con-
structed express lanes with variable tolls have been implemented in only one 
location, State Route 91 in Orange County, California, but other new express 
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lane projects are under development in Baltimore, San Diego, Houston, and 
Dallas–Fort Worth.

Congestion Pricing on Existing Toll Facilities	 	 The introduction of variable 
tolls on facilities that currently have flat tolls is another important form of con-
gestion pricing. The use of variable time-of-day tolls is intended to encourage 
travelers to shift to off-peak times, alternative transport modes, or alternative 
routes. Examples include Lee County, Florida’s off-peak toll discount program; 
time-of-day tolls on the New Jersey Turnpike; the variable toll program of the 
Port Authority of New York and New Jersey (PANYNJ); and the Illinois Toll-
way’s truck toll discount.

other U.S. CongeStion PriCing initiativeS
A number of other pricing initiatives either have been implemented or are under 
consideration, including zonal and regionwide congestion pricing, programs to 
convert fixed automobile costs to variable costs, and strategies to make automo-
bile ownership and parking costs more apparent through car-sharing or parking 
pricing programs.

The most ambitious of these options is zonal and regionwide congestion 
pricing, in which pricing is applied at several locations within a city or region, 
including new or existing highways, lanes, or other facilities. In some cases, re-
gionwide programs to promote carpooling or improve transit service also may 
be incorporated. Such broad applications of pricing have been adopted in other 
parts of the world, but have only reached the feasibility study phase in the United 
States.

Zonal Pricing	 	 Officials in New York City considered a zonal pricing scheme 
similar to that adopted in London (described later in this chapter). The priced 
zone would have encompassed much of the island of Manhattan below 60th 
Street, with vehicles being charged $8 via E-ZPass for entering this zone. An-
ticipated net annual revenues of about $500 million were to be used to improve 
and expand mass transit. The congestion pricing period was to be 12 hours 
(6:00 a.m. to 6:00 p.m.). The plan was expected to reduce vehicle miles of travel 
(VMT) by 6.8 percent. It was also projected to reduce traffic across the city, by 
30 percent inside the priced zone and 20 percent outside the zone (NY State 
2008).

Although the plan generated strong feelings both for and against it, overall 
press and public reaction was positive. The plan was supported by the mayor and 
the governor; a vast coalition of civic, business, and environmental leaders; and 
major newspapers. Public support was more than 65 percent, and the city council 
approved it. However, opposition came from the four boroughs outside Manhat-
tan and the state senate, where it was not allowed to come up for vote. Eventu-
ally, the proposal failed largely because, though it was perceived as beneficial to 
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society at large, it was not seen as clearly benefiting individual drivers (Schaller 
2010). Although this proposal failed to win approval, advocates of congestion 
pricing in New York City believe that a pricing program will reemerge in the not-
too-distant future.

Regionwide Pricing	 	 Regionwide congestion pricing approaches have been 
under consideration in California (San Francisco area), Maryland, and Virginia 
for several years. A study of regionwide options in Maryland, with possible 
pilot projects identified in several locations, including HOT lane options on 
interstate routes, has been completed. In 2005 an agreement was signed for 
new express toll lanes on the I-95/JFK Expressway outside Baltimore (expected 
to be completed in 2011). A study is currently under way to extend those lanes 
an additional 10 miles. In 2007 the possibility of adding priced lanes on I-270 
and I-495 was explored. These lanes might connect to the variably priced Inter-
County Connector (ICC) in Prince Georges and Montgomery counties (now 
under construction) and to planned I-495 HOT lanes in Virginia.

In addition to these efforts, a National Capital Region Transportation  
Planning Board (TPB) study was launched in 2005 to examine the feasibility 
of a regionwide network of priced lanes. The scope included HOT lanes along 
the Capital Beltway in Virginia, six new priced lanes along the new ICC in 
Maryland, and HOV lanes converted to HOT lanes on the I-95/I-395 corridor 
in northern Virginia. The TPB also evaluated alternative scenarios for networks 
of variably priced highway facilities in the metropolitan Washington region. 
Analysis included assessments of demand, revenues, costs, viability of transit 
operations, and land use and equity impacts. The pricing would result in “free-
flow” road conditions. Also, while capacity addition would result in an overall 
increase in regional VMT, the growth in VMT would decline as pricing was 
applied to a greater proportion of existing lanes and as lane additions were 
curtailed. Applying variable pricing to existing lanes would generate revenues 
significantly in excess of costs. The study also found that change in accessibility 
to jobs and housing would be fairly evenly distributed across various population 
subgroups (TPB 2007).

Alternative Fees	 	 Projects designed to convert some of the fixed costs of own-
ing and operating a vehicle to variable costs either are being studied or have 
been undertaken on an experimental basis. The Oregon Department of Trans-
portation has studied and conducted a field test of the feasibility of replacing 
the fuel tax with a mileage-based fee, including using variable time-of-day fees 
in congested areas at peak travel times. The Puget Sound Regional Council in 
Washington State conducted a field test examining the practicality and travel 
effects of tolls based on distance, time of day, and location. The Minnesota 
Department of Transportation evaluated the impacts of calculating lease costs 
of cars and insurance premiums on a per-mile basis. In Atlanta, test households 
were used to examine responses to mileage-based insurance charges. Atlanta 
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has plans for further evaluations in which fees vary by time and location. These 
initial efforts have provided some evidence that mileage-based fees do influence 
driver behavior (KTA 2008b).

Key FindingS FroM U.S. CongeStion PriCing ProjeCtS
Operational congestion pricing projects are providing valuable information 
about impacts of these innovative concepts (KTA 2008b).

Travel and Traffic Impacts	 	 With few exceptions, variable pricing programs 
have met their principal travel and traffic objectives. These programs have dem-
onstrated that pricing can have a number of effects on driver behavior and traf-
fic volumes, including changes in times trips are made, routes taken, and modes 
of travel used; willingness to pay for faster travel times by using toll lanes; reduc-
tions in peak-period traffic volume; and more efficient use of highway capacity. 
In particular:

HOT lane conversions have made better use of underutilized HOV lanes, 
kept lanes congestion-free, and not slowed or dissuaded HOV lane users. 
Also, there is some, albeit inconclusive, evidence that HOT lane conver-
sions have brought relief to adjoining mixed-flow lanes by attracting some 
traffic away from them (SANDAG 2001).
New variably priced express lanes render much higher throughput at 
significantly higher speeds than adjoining general-purpose lanes, and they 
reduce congestion on the overall facility. Variable tolls have led to more 
efficient facility use, postponed the need for capacity improvements, and 
preserved or increased revenues (KTA 2008b).

Regionwide pricing initiatives are mostly in the preimplementation stage, but  
planning studies suggest they will mirror the positive experiences of HOT lane 
conversions and new priced express lanes, and they may be more effective than 
the sum of individual projects. Projects making fixed driving costs variable, while 
tested only in experimental conditions, have reduced weekday peak-period and/
or weekend travel by encouraging shifts in travel times and modes.

Costs and Revenues	 	 Project revenues have been used to cover operating and 
enforcement costs, finance additional highway infrastructure, and improve tran-
sit alternatives. In most projects reviewed, the revenues generated by pricing have  
supported transportation improvements and generated benefits for travelers that 
may otherwise not have been materialized.

For HOT lane conversions, revenues generally support operations and in 
some cases additional transit service, although one smaller program did not raise 
sufficient revenues to cover all operation costs, and a long-standing program is 
adding new fees to cope with declining use and revenues caused by the opening 
of a new facility nearby. It may be difficult to cover the initial capital costs with 

•

•
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toll revenues, especially where conversion requires large capital outlays or where 
a relatively large number of vehicles travel for free.

The one well-evaluated new express lane project (State Route 91 Express 
Lanes in Orange County, California) shows that a privately owned and operated 
tollway can be financially viable and bring savings to the public sector. Financial 
information on new variable pricing on existing toll facilities suggests that rev-
enues can meet targets and may delay costly capital improvements. The introduc-
tion of variable pricing on existing toll facilities has been relatively inexpensive, 
since infrastructure and operations typically are already in place. Consequently, 
revenues have exceeded the costs of these projects.

Although regionwide pricing initiatives are too new for us to draw confi-
dent financial conclusions, one study suggests that financial feasibility is highly 
dependent on the capital costs of new facilities. Experiments with variable driver 
costs also are too limited for confident conclusions, although observed user re-
sponses in experimental demonstrations suggest that these strategies might be 
able to more than cover costs.

Equity	 	 Since the inception of the federal Value Pricing Pilot Program in 
1991 making federal grant money available to U.S. localities for implementing 
congestion pricing demonstrations, equity has been a key program focus, with 
particular attention given to mitigating possible adverse effects of projects on 
low-income drivers. Project experience has shown, however, that the percep-
tion of unfairness may be overblown, particularly in the most common projects 
funded under the early phases of the program.

Equity issues do arise in planning and implementation across several pricing 
categories, but they have rarely led to project termination. Equity evaluations, 
though limited in scope, have found some differences in incomes of facility users, 
but these differences are not dramatic.

Questions about catering to the rich have arisen during the planning of some 
HOT lane conversions, but such concerns usually have not been sufficient to halt 
any projects. They also tend to diminish among users and the public as opera-
tions get under way. User surveys reveal that although higher-income travelers  
use such facilities somewhat more than other income groups, people across a wide  
range of incomes use them as well (KTA 2008b).

Although new expressways with variable pricing are limited in number, sur-
veys do reveal some differences in use based on income, but few differences in 
reactions to projects have been found. In one case, use increased over time for 
all modes of transport across all incomes (KTA 2008b). A planned expansion 
project found strong support with few differences in views about fairness based 
on ethnicity or income.

For congestion pricing on existing tollways, equity concerns in regard to 
income have not blocked programs, but questions have been raised about fair-
ness to those with inflexible work schedules and businesses that cannot respond 
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to increased prices in the short run. User surveys have been limited, but one case 
suggests that higher-income travelers may be more likely to own transponders 
both before and after price changes.

The regionwide pricing category also shows a variation in definitions and 
evaluation approaches to address equity. One project, the regional network of 
value-priced lanes in Virginia, accounted for impacts across ethnic and income 
groups by estimating jobs within a travel-time perimeter compared to the general 
population.

Environment	 	 Environmental evaluations are scarce across categories of pric-
ing projects. A few findings suggest possible positive impacts, but more evalua-
tion is needed.

One HOT lane conversion, San Diego I-15 FasTrak, resulted in an increase 
in emissions, but a comparison corridor in San Diego (I-8) showed an even bigger 
increase. Another project, Minnesota I-394, measured carbon monoxide emis-
sions and noise, finding no significant changes compared to preproject levels.

One case of congestion pricing on tollways, the New Jersey Turnpike, at-
tempted a detailed assessment of air quality impacts, but found that existing 
forecasting models were inadequate for the job. Regionwide pricing initiatives 
will require some VMT and air quality assessments, but current evaluation is via 
models, and results are still very preliminary.

Field tests of variable driver costs found that mileage and congestion charges 
can reduce travel in priced vehicles. However, air quality effects depend on shift-
ing to alternative modes of transportation and unpriced household vehicles, a 
complexity requiring further study.

Outreach/Acceptance	 	 Public opinion is perhaps the most critical determi-
nant of the prospect for successful congestion pricing implementation. For this 
reason, efforts to implement variable pricing projects have given much attention 
to measuring and understanding public opinion about value pricing and to shap-
ing informational programs to address concerns expressed in public opinion 
surveys, focus groups, and stakeholder interviews.

Outreach efforts as part of initial feasibility studies often encounter neutral 
or skeptical reactions, and even outright resistance, but these responses tend to 
be followed by acceptance as projects get under way. Thus, early and continuing 
outreach is expected to be most effective in winning over the public. The support 
of a key stakeholder who is able to influence public opinion also seems to be 
crucial for successful implementation.

HOT lane conversions entail extensive outreach efforts, often leading to 
revised or dropped plans, though early resistance can turn to acceptance with 
responsive service. The support of elected officials, advocacy groups, and com-
munity leaders appears to be vital, and winning public support may take months 
if not years of effort.
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New variably priced highway facilities also require outreach. While public 
support is generally favorable, the public may not understand what expenditures 
congestion pricing revenues will support, and public opinion can deteriorate if 
private sector operations are seen as monopolistic and inflexible.

Similarly, variable pricing on existing toll facilities must be accompanied by 
considerable outreach. Such efforts led to successful implementation in one case 
(PANYNJ’s Hudson River crossings) but not another (Pennsylvania Turnpike). In 
the former project, the positions of opponents and supporters remained the same 
before and after implementation, showing the importance of continuing efforts 
to maintain an acceptance threshold.

Outreach is part of all ongoing regionwide pricing initiatives, but with re-
sults yet to be documented. Results of variable cost field tests suggest that initial 
concerns about security and technology can be assuaged after sufficient time and 
experience. The parking cash out program in Seattle met with stiff resistance 
that could not be overcome, underscoring how this category of pricing is highly 
dependent on the mode of transportation, parking options, and economic envi-
ronment in which it is attempted.

ConClUSionS BaSed on U.S. CongeStion PriCing exPerienCe
Pricing projects in the United States are breaking new ground and providing 
important lessons for those interested in exploring the use of market-based 
approaches in responding to traffic congestion problems. Observations from 
projects implemented to date reveal that travelers are willing to pay for improve-
ments in transportation service and that pricing can lead to more efficient use of 
existing highway facilities. People respond to price signals when making trans-
portation decisions, just as they do in other aspects of their economic lives, and 
those responses can help diminish congestion and support alternatives to solo 
driving. State, regional, and local authorities are showing increasing interest in 
variable pricing approaches to address traffic congestion, funding shortfalls, and 
related problems. Pricing has come to be viewed as an innovative way of coping 
with recurring congestion problems and as an effective complement to existing 
transportation improvement programs.

Effects of Pricing	 	 Pricing does reduce congestion and can increase through-
put. It also can be an important source of revenue for transportation projects. 
Equity issues are ever present, however, and are likely to persist, even though 
project impact studies have shown no great disparity in use across income groups,  
and equity impacts have not been an impediment to implementation. Conges-
tion pricing can have positive environmental and energy benefits where it affects 
a significant number of trips.

Feasibility and Implementation of Pricing	 	 The nature of policy and institu-
tional issues that arise during the implementation and operation of congestion 
pricing projects depends on the category of projects involved. Strategies that 
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affect large proportions of drivers, cover large areas, produce large revenues, 
and potentially result in major new administrative and enforcement methods are 
likely to generate the most complex policy and institutional concerns.

Public and political acceptance is the most critical determinant of successful  
implementation. Thus, much attention must be devoted to measuring and un-
derstanding public opinion. Cultivation of public support will require carefully 
crafted outreach programs based on opinion surveys, focus groups, and stake-
holder interviews.

The technology for pricing and enforcement has generally been reliable 
and effective, even with complex pricing policies. Some aspects, such as privacy 
safeguards and occupancy detection, require further testing and development,  
however.

Evaluation programs have dealt well with traffic impacts, project operations, 
and public and customer reactions. They have paid less attention to equity and 
environmental impacts and long-term land use and productivity implications.

International Experience with Congestion Pricing   

Whereas the congestion pricing programs implemented in the United States have 
focused largely on single facilities or lanes, programs in other countries more 
commonly involve zonal or regionwide applications (AECOM Consult 2006; 
KTA 2008a; TRB 2005). Since the initial implementation of areawide conges-
tion pricing in Singapore in 1975, more than 20 pricing projects have become 
operational outside the United States. Many of these projects involve fees for 
entering or traveling within a congested zone. Some focus on charging vehicles  
for entering entire urban regions, while others use congestion pricing on ex-
pressway networks. Major pricing projects have been implemented in the United 
Kingdom, France, Norway, Sweden, Germany, Switzerland, Singapore, and Aus-
tralia. In addition, congestion pricing studies have been conducted in nearly all 
European Union countries, as well as in Asia, Canada, Australia, and New Zea-
land. As in the United States, international projects are constantly breaking new 
ground and providing important lessons about the use of pricing to combat traf-
fic congestion.

three Broad aPProaCheS to CongeStion PriCing
Three projects highlight some of the broader approaches to congestion pricing 
that have been adopted internationally.

Singapore	 	 Since the inception of Singapore’s congestion pricing program in 
1975, many reports have described the pattern and evolution of pricing in that 
island nation. Most important in this overview is the advancement made in the 
program, which has grown from the rather simple, manually controlled Area 
Licensing Scheme (ALS) to the fully automated Electronic Road Pricing (ERP) 
system. ERP is both broader in geographic scope and more sophisticated in 
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terms of controlling congestion on major roads, with fees that vary by location, 
day of the week, and time of day (see figure 10.1). Charges are adjusted every 
calendar quarter to maintain the free flow of traffic within the central business 
district and to keep speeds at desired levels on principal expressways and arteri-
als. The operating authority also can expand the number of charging points over 
time as traffic conditions warrant.

To make this system work, every vehicle traveling through a pricing location 
is required to have an in-vehicle transponder, also called an in-vehicle unit (IU), 
installed on its dashboard. A smart card with a stored value fits in the IU. Over-
head gantries at the pricing location verify the functioning of the IU, identify the 
associated vehicle type, and deduct the appropriate charge. The IU has a visual 
display and an audio signal to inform the driver of deducted charges or a low 
smart card balance. Smart cards are issued by a consortium of banks, and driv-
ers can add to the stored value at banks and ATMs. Smart cards can be used for 
many purchases at retail establishments as well.

Figure 10.1
Singapore Electronic Road Pricing (ERP), 2005

Figure 10.1

Expressways

Central business district
priced zone

Source: Land Transport Authority, Singapore (2008).
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The gantry readers also detect violations and malfunctions. In the case of a 
violation, cameras capture the vehicle’s license plate, and a citation is issued by 
mail. Vehicles without an IU can be assessed a fine of S$70,1 while vehicles with 
insufficient funds on a smart card must pay an administrative fee of S$8.50. Vio-
lation rates have been about 0.3 percent.

ERP allows vehicle identification and charging to take place at full high-
way speeds (up to 120 kilometers per hour, or kph) in a multilane open system 
without tollbooths or lane restrictions. Approximately 300,000 transactions are 
processed each day.

Revenues from the pricing system average S$80 million per year, while an-
nual operating costs amount to S$16 million. The capital costs of ERP totaled 
S$197 million.

The effects of Singapore’s congestion pricing system on traffic flow have been 
quite significant, particularly when combined with policies designed to raise the 
costs of owning an automobile and to use pricing revenues to improve public 
transportation alternatives. Average speeds are maintained at 20–30 kph on city 
roads and 45–65 kph on expressways. According to the system’s manager, the 
pricing scheme has helped to “spread traffic flow evenly over the working day 
and eliminate short, sharp peak periods—though some localized congestion for 
short periods remains along alternative routes and along the priced route imme-
diately after the ERP (Electronic Road Pricing system) stops operations” (Menon 
2005, 36).

London	 	 London’s cordon, or zonal, congestion pricing program was 
launched in February 2003. The program requires that vehicles crossing into, 
leaving, or traveling within the charging zone pay a standard daily fee. (Initially 
set at £5, the fee was raised to £8 in 2005.)2 Numerous exemptions and dis-
counts are allowed, including substantial discounts for residents of the charg-
ing zone. Initially designed to reduce weekday congestion in a central city zone 
bounded by a ring road, the zone was extended westward in February 2007, 
creating a single enlarged zone (see figure 10.2).

Traffic adjusted rapidly to the pricing system. After the first year of opera-
tion, traffic circulating within the charging zone was reduced by 15 percent dur-
ing charging hours. The number of vehicles entering the zone was reduced by 18 
percent. Although traffic increased on the inner ring road (a possible diversionary 
route around the charging zone), the increase was less than expected, and no op-
erational problems were observed. No significant increase in traffic was evident 
outside the charging hours or in the area surrounding the charging zone. Traffic 
approaching the charging zone was reduced, and no significant change in traffic 

1. The June 2010 exchange rate was S$1.40 = US$1.

2. The June 2010 exchange rate was £1 = US$1.50.
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levels was observed on nearby local roads. According to Transport for London 
(TfL), the local governmental body responsible for the program, “The balance of 
evidence was pointing to an overall ‘background’ decline in traffic in central and 
inner London” (TfL 2007, 18).

Traffic levels observed in 2003 were basically maintained in 2004 and 2005, 
with some evidence of modest overall reductions in traffic coinciding with the 
increase in the congestion charge in July 2005. By 2006 key traffic improvements 
achieved were being maintained, with the balance of evidence suggesting further 
small declines in total traffic in and around the central charging zone. TfL re-
ported, “Overall patterns of traffic established following the introduction of the 
scheme in 2003 have again remained largely unchanged.” Traffic entering the 
central charging zone during charging hours in 2006 was 21 percent less than in 
2002, before charging began. According to TfL, “As in previous years, available 
traffic indicators outside the central London charging zone have continued to 
indicate small background declines to overall traffic levels, with no evidence of 
significant adverse effects” (TfL 2007, 19).

Stockholm	 	 Following more than three decades of study and debate, Stock-
holm launched a six-month pilot test of congestion pricing in 2006. The goals 
of the cordon pricing program were to reduce congestion, improve the environ-
ment, and generate revenues for transportation improvements. After comple-
tion of the trial, the program was evaluated, and in August 2007 it was made 
permanent.

The priced area includes a central city zone of roughly 20 square miles (half 
of which is either river or sparsely developed). This area constitutes only a small 
part of the larger urbanized county area (population 756,000 in the priced zone 
versus 1.8 million in the county). Vehicles are charged when entering or exiting 
the priced zone at 18 crossings. Although charges vary by time of day, there is a 
maximum daily charge. A number of exemptions also exist, including an exemp-
tion for vehicles traveling through the priced zone without stopping (roughly 
one-quarter of the vehicles passing a charging point are not charged). No charges 
are levied on weekends, on public holidays (including the day before a holiday), 
and during the month of July.

In the first phase, overhead gantries at each charging point identified the 
transponder in a passing vehicle and automatically deducted the charge from a 
preestablished account. Payments could not be made at gantry sites. Cameras 
captured photos of all vehicles’ license plates. Vehicles without transponders or 
accounts had until noon the next day to make payment, using a Web site, retail 
outlets, banks, or kiosks. Fines were established for violations. Since the initia-
tion of the permanent system in 2007, automatic number plate recognition tech-
nology similar to that used in London has been employed. At the end of each 
month, the Swedish Road Administration sends out a “tax decision” to each 
vehicle owner, providing notification of road charges accumulated. The tax is due 
by the end of the following month.
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An evaluation of the pilot test showed that the charging program met or ex-
ceeded the goal of a 10–15 percent reduction in traffic. Congestion was reduced 
dramatically, and traffic speeds increased. The worst traffic queues in the city 
center were reduced by 30 percent or more. There was no significant increase in 
traffic bypassing the city center. Travel time reliability improved, and traffic vol-
ume on the most heavily traveled routes dropped by 20–25 percent. Public transit 
use increased by 6–9 percent, though not all of that change could be attributed to 
the charging program. Data suggest that less than half of the auto users who gave 
up a trip during the charging period shifted to transit. Few commuters changed 
their time of departure. No significant increases were observed in cycling, car-
pooling, or telecommuting.

other CongeStion PriCing PrograMS
Several other pricing programs have been initiated worldwide.

Norwegian	toll	rings. The cities of Oslo, Bergen, and Trondheim have 
many years of experience with toll cordons around their central cities.  
Vehicles crossing the cordon are charged a toll, depending on the time of 
day. These programs have produced some reductions in road use during 
the priced periods and generated new revenues. The revenues have been 
used to fund road improvements.
Intercity	routes	in	France. Since the early 1990s, several autoroutes in 
France have adopted variable tolls to encourage shifts from peak to off-
peak travel periods or from more to less congested routes.
Seoul	Nam	San	tunnel	congestion	pricing. The peak-period surcharge here 
resulted in a change in tunnel traffic composition and a reduction in daily 
traffic through the tunnels.
GPS-based	truck	tolls	in	Germany. Germany introduced GPS/GSM-based 
tolls for all trucks traveling on major highways. The tolls vary by distance 
traveled and by the number of axles and emission rating of each vehicle. 
The program generates annual revenues in excess of US$4 billion, half  
of which are used for highways and the other half for rail and inland  
waterways.
Variable	on-street	parking	pricing. For many years, some international 
cities (including cities in Ireland and Israel) have operated location-, time-, 
and duration-specific differential parking rates for on-street curb spaces 
within their central zones. Such programs have rationalized the use of 
curbside parking supply, reduced travel, and generated revenues.

ConClUSionS BaSed on international CongeStion  
PriCing exPerienCe
Pricing projects have been implemented in Canada, the United Kingdom, France, 
Norway, Sweden, Germany, Switzerland, South Korea, Singapore, and Australia 
over the past three decades.

•

•

•

•

•



congestion pricing: an overview of experience and impacts 261

Mobility	 	 Without exception, areawide pricing strategies implemented abroad  
have met their principal objective of reducing congestion over long periods. Ar-
eawide pricing in Singapore, London, and Stockholm have resulted in 10–30 per-
cent or greater reductions in traffic in their priced zones, and these reductions 
have been sustained over time (for more than 30 years in Singapore and 5 years 
in London). Speeds have increased 10–30 percent within the zones as well as 
outside them, along approach roads. Buses in Singapore and London have par-
ticularly benefited from the increases in speed. In all three cities, up to 50 percent 
of the people forgoing car travel to the priced zones shifted to public transporta-
tion. In London and Stockholm, the greatest shift away from car travel was to 
public alternatives. In Singapore, the biggest shift was to four-plus car pools and 
to the shoulder time just before the start of pricing.

Revenues/Costs	 	 The significant revenues generated by congestion pricing 
have been seen as an important source of benefits in all three cities. Project reve-
nues in London and Stockholm (as well as in cordon pricing projects in Nor-
wegian cities) have been used to cover operating and enforcement costs first, 
and remaining revenues have funded improvements to bus and rail services. In 
London and Stockholm, the desire and ability to use pricing revenues for public 
transportation was a major objective and selling point. In Singapore, although 
revenues are not directly earmarked for public transportation, the availability of  
these funds probably has allowed the government to pursue ambitious public 
transportation programs more easily.

In Singapore, revenues are nearly 14 times the operating costs. If capital costs 
are included, revenues are still 2.5 times the total costs. For the London charging 
program, revenues have been a little over twice the operating costs. Inclusion of 
capital costs brings this ratio down only marginally.

Areawide pricing projects in these cities are also generating revenues far in 
excess of costs. In Singapore’s ALS, for example, revenues were more than 10 
times the operating costs.

Economy and Business	 	 Areawide congestion pricing programs have likely 
produced societal and economic benefits in excess of costs. Singapore’s Phase I 
program implemented in 1975 is estimated to have achieved a rate of return on 
investment of at least 15 percent, even without including realized savings other 
than the value of time savings. The London scheme is estimated to have gener-
ated a benefit-cost ratio of 1.4.

Regarding business impacts, surveys in Singapore suggest that the pricing has 
not changed business conditions or location patterns. Overall, the business com-
munity has responded positively to the program. Analysis indicates that pricing 
in London has had neutral regional economic impacts, although annual surveys 
suggest that businesses in the priced zone have outperformed those outside the 
zone. Most businesses continue to support the charging scheme, provided that 
investments in public transportation are continued. In Stockholm surveys, albeit 
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over a very short time span, have found no identifiable impacts on retail business 
or household purchasing power.

A long-term study of overseas congestion pricing conducted by CURACAO 
(2007) found a generally low level of measured impact on regional economies. Al-
though this result may be partly attributable to the unique economic vitality and  
strength of the cities in which pricing occurs, there is no evidence of economic 
damage.

Environment	 	 A better environment was one of the primary objectives of 
the Stockholm pricing program, though not a major objective of the London 
and Singapore programs. All three cities, however, have attempted to monitor 
and measure the air quality implications of changing vehicle operating speeds, 
number and timing of trips, and mode of transportation on which trips are 
taken. Evaluators in Singapore concluded that tailpipe emissions most likely de-
clined in the priced zone because there was such a large reduction in automobile 
travel. Measurements of smoke and haze showed declines, but they could not 
be unambiguously attributed to pricing. In London, analysis has shown changes 
in air quality within and along the inner ring road. Nitrogen oxide levels fell by 
13.4 percent between 2002 and 2003, carbon dioxide by 15 percent, and par-
ticulates (PM10) by 7 percent. More recent analysis has confirmed this trend. 
Although some of these reductions can be attributed to less traffic flowing more 
smoothly, most are due to improved vehicle technology.

Thus, generally it appears that areawide pricing has played a role in reducing 
pollution. The expansion of public transportation, made possible by congestion 
pricing revenues, also has the potential to reduce pollutants and sustain reduc-
tions over time.

Equity	 	 Equity impacts have received general analytic attention, but little 
project-level evaluation. The focus has been on varying concepts of equity, mod-
eling of impacts, and pricing designs to address income equity issues.

At the project (or proposed project) level, Singapore examined equity im-
pacts; Edinburgh has grappled with equity and general fairness considerations; 
and several toll rings in Norway have been designed with equity in mind. But no 
detailed equity evaluations have been conducted after project implementation. 
Among the three cities reviewed here, the perception that congestion pricing is 
unfair to low-income drivers has not been a major concern since implementation. 
The findings from Singapore are the most in-depth, but Edinburgh’s experience 
with its proposed pricing plan is also instructive.

In Singapore, the results of a modeling analysis based on before-and-after 
user survey data suggest that “gainers” outnumbered “losers” 52 percent to  
48 percent. Attitudinal surveys carried out after program implementation found 
that pedestrians, taxi riders, and residents outside the priced zone saw the impact 
of pricing as neutral or negative, while cyclists, bus passengers, and residents 
within the zone saw it as favorable. Car drivers and passengers judged the impact 
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to be mildly unfavorable. Travel evaluations and stakeholder surveys found that 
increases in transit were fairly uniform for low-, middle-, and high-income peak-
period travelers. The evaluators concluded that overall there were only small 
differences among income groups in modal shifts due to pricing. There was also 
no evidence that trip times increased or decreased more for any particular income 
group.

In Edinburgh, issues of revenue distribution and transit improvements were 
vital to geographic equity considerations in presenting the congestion pricing 
proposal. Noncity residents viewed revenue distribution plans as unfair, since 
they would pay the charge but not get any direct benefit. A key institutional 
issue appears to have been that neighboring authorities had no legal grounds 
to support public transport improvements that might have appealed to noncity 
residents. City residents also would have benefited disproportionately from the 
public transport improvements. In short, the defeat of the Edinburgh proposal 
shows how geographic equity and improvement issues can make or break pricing 
plans. A CURACAO publication reviewing equity issues across programs urges 
attention to the design of pricing programs, including location, time of day, and 
level of charge; the use of exemptions and rebates; the provision of travel alterna-
tives; and the use of surplus revenues to moderate perceived equity issues.

Acceptability	 	 Based on project experience and public opinion studies on pric-
ing, certain key factors emerge as potential determinants of public acceptance.

The	problem	addressed	resonates. Whatever the mix of problems ad-
dressed by pricing proposals—whether congestion, pollution, or some 
combination—acceptability is enhanced where the problem is perceived 
as clear and severe by affected parties. Congestion may or may not be the 
most central problem addressed by pricing; pollution may be more reso-
nant. When pricing plans home in on the most cogent problem or prob-
lems, implementation prospects are enhanced.
Pricing	is	convincingly	effective. Acceptability studies suggest that the pub-
lic or decision makers may be skeptical about the effectiveness of pricing in 
reducing congestion or pollution. The implication is that the prospects for 
success are better when proposals can demonstrate effectiveness, perhaps by 
reference to like projects, through well-evaluated test programs, or both.
Program	design	meets	program	concerns. Acceptability of pricing is 
enhanced where program parameters are in line with public and decision 
maker concerns. Top issues will vary by area, but planners increase the 
odds of acceptance by structuring the program to address those issues. The 
most common concerns include questions about free riders, enforcement, 
the complexity of the technology, and the prospect of specific groups fac-
ing hardship or adverse boundary effects.
Revenue	distribution	follows	preferences. Using revenues for the most fa-
vored purposes is important to acceptability. Research shows that revenues 

•

•

•
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directed toward transit and/or road improvements may garner support in 
some locations, but may compete with other preferences, such as possible 
tax reductions, elsewhere.
Fairness	is	broadly	addressed. Equity across income groups is often the 
source of much discussion among analysts of road pricing. However, re-
search shows that acceptability does not vary greatly across income groups 
and that equity defined more broadly may deserve more attention. Specifi-
cally, the following fairness perspectives may be key: fairness of outcomes 
(the assurance that some who should be paying will not evade the pricing 
scheme); procedural fairness (everyone has an opportunity to participate in 
developing pricing plans); fairness to special groups (e.g., people with hand-
icaps or emergency workers); use and spatial fairness (occasional payers 
reap the same benefits from new roads and transit as frequent users); and 
fairness to different trip types (ways to moderate different treatment of trips 
traveling wholly within and those taking place to/from the pricing area).
Government	planners	are	open,	responsive,	and	resourceful	solution	
partners. Numerous findings suggest that how government pricing plan-
ners are perceived may be as important to acceptance as the nature of their 
pricing proposals. If government has a favorable image in coping with 
bottlenecks, improving transit, and improving traffic management, ac-
ceptability of pricing proposals is enhanced. Also important is sensitivity 
to government’s image as a taxing entity with already sufficient resources 
to deal with congestion. Transparency in pricing planning and decision 
making will enhance acceptability, including the degree to which nonpric-
ing options and pricing experience elsewhere are examined. The view of 
government as a resourceful partner in seeking solutions to congestion is 
important to acceptance, suggesting that state and national government 
agreements and matching funds may be a necessary component.
Pricing	schemes	operate	over	time. Acceptance tends to grow the longer 
pricing programs are in existence. The exact reasons for growing accep-
tance are not well explored. It may have to do with demonstrating no 
harm to business, the absence of feared queues at toll facilities, and the 
visible link between revenues and transportation improvements.

In terms of implementing pricing programs, a few key points emerge from 
overseas experience.

Areawide	pricing	often	requires	new	policy	and	institutional	arrangements. 
Major national legislative initiatives were enacted before areawide pric-
ing could be implemented in London and Stockholm. Experience shows 
that formal agreements may be needed to give pricing entities the power to 
impose and collect charges; to use selected technology to administer and 
enforce charges; to cite violators and collect fines; to modify the pricing 
scheme; and to use the revenues from charges. Experience also shows that 

•
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policy and institutional arrangements and agreements have a profound 
impact on public and political acceptability of areawide pricing propos-
als and operational success. Acceptability research shows that stakeholder 
involvement and funding across government levels are important as well.
Successful	projects	depend	on	effective	outreach	and	sensitivity	to	public	
acceptability. All of the overseas projects have paid considerable attention 
to measuring public attitudes and reaching out to the public, stakeholders, 
and elected officials to further understanding of pricing and assess reac-
tions. Outreach efforts as part of initial feasibility studies are often met 
with neutral or skeptical reactions and even outright resistance, which may 
be followed by acceptance as projects get under way. The support of a key 
stakeholder or senior politician who is able to influence public opinion 
seems crucial to improving implementation prospects. While businesses 
have not been obstacles to implementation and are generally accepting of 
congestion pricing, continued support, at least in London, appears to hinge 
on continued investment in public transportation.
Effective,	reliable,	and	acceptable	pricing	and	enforcement	technologies	
are	key	to	implementation. Technology is important to the success of 
most pricing programs, and it has generally been up to the task. Various 
technologies for pricing and enforcement, both low-end and high-end, 
have proved reliable and effective. For example, Singapore’s manual ALS 
program worked well in the early stages, and its electronic successor, ERP, 
is working well now. London’s automatic plate number recognition system 
has been effective, though plans are under way to move to an electronic 
system that will reduce administrative costs and allow for variable pricing 
schedules.

Areawide Pricing and Land Use   

There is agreement that areawide congestion pricing is likely to have a significant 
impact on economic activities within the affected zones, as well as in surrounding 
areas. Pricing changes affect costs of travel for cars, competing modes of travel, 
and freight traffic. All of these changes may influence the costs of doing business 
and, in time, land uses and development patterns (land values, rents, availability 
of labor, and locational decisions).

a CoMPlex relationShiP
The relationship between transportation and land use is complex. The economic 
and relocation impacts of transportation are difficult to identify and measure. 
These impacts often take a long time to materialize, and it is difficult to separate 
the effects of congestion pricing from other influences. Tracing the effects of pric-
ing on land use is further complicated by the fact that businesses and residents 
have ample opportunity to adapt to pricing, and that adaptation might take many 
different paths, with varying implications for land use changes. This situation is 

•

•
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made even more difficult by the very limited experience with pricing programs. 
Much remains to be researched beyond the mostly inconclusive modeling efforts 
undertaken to date.

In attempting to understand the land use implications of congestion pricing, 
two opposite arguments can be put forward (Deakin 1994). On the one hand, 
one can argue that persistent underpricing of highways in the United States has 
encouraged urban sprawl and that congestion pricing, by increasing travel costs, 
could encourage denser development. On the other hand, it has been argued 
that congestion pricing could facilitate further decentralization because it would 
reduce the attractiveness of priced areas. In addition, existing zoning statutes, 
which are notoriously difficult to modify, would continue to discourage denser 
development patterns.

According to Deakin (1994, 53), “Neither theory nor research on the rela-
tionship between the costs of travel and urban development provides compelling 
evidence to support whether congestion pricing would have a centralizing or de-
centralizing effect.” The evidence from Singapore, London, and Stockholm, as 
described in the next section, also provides little definitive guidance in this regard. 
By and large, most ongoing programs (and even some unsuccessful ones) that  
have carefully assessed many other impacts have largely avoided addressing land 
use effects.

The possible impact of pricing on urban form is complicated further by the 
uncertainty in the intended use of program revenues and by the unknown steps 
businesses might take to minimize impacts. For instance, if businesses and resi-
dents in priced areas receive compensation to mitigate perceived adverse impacts, 
land use effects might well be minimized. If revenues are used to expand and ease 
access to priced areas, the implications for land use could be significant (Deakin 
1994).

Regarding employment and residences, a question often posed is whether 
pricing will induce workers to move closer to their workplaces or whether work-
places will move away. There are two major difficulties in answering this ques-
tion: first, as mentioned earlier, many other factors influence locational decisions; 
and second, such decisions take place over a long time frame, and except for 
Singapore, our experience with pricing programs is very recent and very limited.

In the absence of definitive evidence from the very few ongoing programs 
and from inconclusive modeling analyses, it is difficult to design pricing pro-
grams specifically to encourage desired land use outcomes. Uncertainty about 
land use impacts has also continued to spawn resistance to congestion pricing 
programs by affected interests—particularly those opposed to the concept for 
other reasons. In every areawide pricing project implemented to date or rejected 
after careful consideration, retail and commercial interests within the priced zone 
had strong negative reactions to the proposal, putting forth the argument that the 
central business district would become much less attractive due to the increased 
cost of travel to it.
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evidenCe relating to eConoMiC and BUSineSS iMPaCtS
The lack of empirical evidence regarding congestion pricing’s impacts on land use 
makes estimating such impacts difficult. After Singapore’s ALS was introduced 
in 1975, businesses were asked for their assessment of the pricing scheme. Their  
response was largely positive. However, as a CURACAO report (2007, 17) points 
out,

This may well have reflected a general view in Singapore at the time that 
government was making the right decisions. Ten years later an attempt 
was made to assess the impacts retrospectively. It was concluded that there 
was no evidence of adverse impacts on economic activity in the city centre 
(Armstrong-Wright 1986). However, this assessment was made difficult, 
both because parking restrictions had been introduced at the same time, 
about which businesses were much more critical, and because the Singa-
pore economy had expanded rapidly in the intervening period, masking 
any impact of road pricing.

While we have little direct evidence pertaining to the long-term land use im-
pacts of congestion pricing, the programs in Singapore, London, and Stockholm 
are generating some, albeit limited, information about economic and business 
impacts that might also have long-term land use implications.

Singapore  Although an objective assessment of business impacts based on 
long-term economic data has not been not carried out in Singapore, stakeholder 
surveys were conducted to derive plausible impacts of the ALS on certain dimen-
sions of business productivity. In the absence of time series data, an analysis of 
the surveys suggested that the pricing scheme by itself did not appear to be a 
factor in rents and did not seem to have had a negative impact on office develop-
ment in the priced zone. Other factors appeared to be much more important to 
investment decisions.

Regarding retail sales, in 1976 it appeared that the ALS had a minor impact 
on sales in the priced zone compared to other economic and development factors. 
Hotel representatives did not see any appreciable negative impact of the ALS. 
Overall, the ALS by itself was not perceived as a negative factor. In contrast, 
when the ALS was modified in 1989 to cover afternoon peak travel, some retail 
shops reported sharp declines in afternoon trade, and some resorted to offering 
ALS fee reimbursements.

Post-ALS implementation surveys also found that the ALS apparently did 
not adversely affect labor availability, although this may have been more due to 
improved public transportation. Over several years, when employment in the 
entire country of Singapore increased by 32 percent, employment in the central 
area increased by 34 percent.

Thus, it appears that the ALS did not initiate changes in business conditions 
or location patterns. Overall, the business community responded positively to the 



268	 Kiran	Bhatt

pricing program, probably believing that the combined package of actions by the 
government was necessary and beneficial in the long run.

London  A 1996 model-based analysis of the impacts of congestion charging 
in London predicted that a £4 charge to enter central London would result in 
an increase of 1 percent in central London employment, while inner and outer 
London employment would fall by 0.5 percent. The model also suggested that 
the number of households would fall by 0.2 percent in central London and 0.1% 
in the outer ring, and that the number would rise slightly in the inner ring. The 
number of higher-income households in central London was also predicted to 
increase.

London authorities have monitored the impacts of congestion charging since 
its start in 2003, using business surveys, employment data, property values, and 
information on business turnover and profitability. TfL (2005, 2006, 2007) re-
ports that the pricing seems to have had broadly neutral economic impacts. It 
found that charging did not have a significant impact on various indicators of 
economic performance, including measures of business population and turnover 
and of shops within the inner core of the charging zone whose rental values had 
increased. TfL’s business surveys conducted in 2004 showed a continuing recog-
nition of the transport benefits associated with charging. Annual surveys suggest 
that businesses in the charging zone have outperformed those outside the zone, 
and a majority of businesses continue to support the charging scheme, provided 
investments in public transportation continue.

The experience in London shows that business support for congestion pric-
ing is generally positive but relatively mixed. On the whole, businesses in London 
were more supportive of the scheme than opposed to it. When analyzed by sector, 
however, the leisure, financial, and retail sectors were the most supportive, while 
the distribution and restaurant sectors were the least supportive. An increased 
level of support from the retail sector in 2005, compared to the previous year, 
was the most positive trend in all the sectors (TfL 2005).

Stockholm  The Stockholm pricing program is too recent to have had a sig-
nificant influence on land use, real estate prices, or the regional economy. How-
ever, early surveys of business leaders suggest that pricing is likely to have little 
effect on these dimensions. Similarly, no identifiable impacts on retail business 
or household purchasing power have been identified. However, a model-based 
analysis of a permanent congestion tax in Stockholm found that there would 
be an effect on the appeal of certain areas, measured by falling housing prices. 
This effect would be extremely modest, though, compared to the changes that  
normally occur in the housing market. The model also assumed that the effects 
on traffic and accessibility would be worse than the effects that have actually 
been measured during the operation of the program. Most likely, factors other 
than a congestion tax will determine housing price trends in the area.
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Model calculations of the effects on residential property and places of work 
showed that over the long term, prices in both the inner city and the surrounding 
area would fall by 1 percent as a result of the change in accessibility resulting 
from a permanent congestion tax. This would not be a great change over the  
20- to 30-year prediction period, however, so congestion pricing is not expected 
to have any great effects on the expansion of residential or commercial areas.

United States  Two recent transportation–land use modeling simulations in 
the United States found that retail production in priced areas was not expected 
to be affected significantly by pricing (Gupta, Kalmanje, and Kockelman 2006; 
Safirova et al. 2006). These simulations seem to support the arguments of the 
proponents of pricing programs.

In summary, the generally low level of measured economic and business impacts 
appears to refute the perception that congestion pricing will lead to substantial 
out-migration of residents and businesses. Available evidence suggests small, neu-
tral, or no significant negative impacts on business activity.

In London, pricing has not had a significant impact on several different 
indicators of economic performance. TfL’s business surveys conducted in 
2004 showed a continued recognition of the transportation benefits associ-
ated with congestion charging. The most recent assessment, in 2007, sug-
gests that the scheme’s impact on the London economy has been broadly 
neutral.
The mayor of London’s original business case for the charging scheme 
suggested that congestion cost the London economy £2–4 million per week 
in lost time. TfL has predicted that the range of public transport services 
available is saving Londoners about £3.5 million per week.
Based on data from the summer of 1992, the Trondheim, Norway, Cham-
ber of Commerce concluded that there was no significant effect of the toll 
ring on trade.
In Stockholm, sales and consumer surveys in the early years after the start 
of the program showed that the congestion tax had no negative effects on 
retail trade and little effect on companies’ total transportation costs and 
households’ disposable income and purchasing power.

A Look to the Future   

Much has been learned about the potential of areawide congestion pricing over 
the past several years, but much more remains to be learned. Long-run impacts 
on land use, auto ownership, business, and productivity need to be monitored 
over time. Continued progress in implementing acceptable and effective pric-
ing programs has required careful planning, coalition building, public education 
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and participation, and sufficient time and resources for the development of well-
designed and locally acceptable plans. Given the overseas track record to date, 
more programs can be expected to be implemented, and these will provide much-
needed long-term lessons.

Areawide pricing holds the promise of reducing congestion, enhancing mo-
bility and economic productivity, reducing environmental and energy costs, and 
providing new sources of funding for transportation. Despite this potential, the 
concept of congestion pricing remains controversial in many places. The overseas 
experience can provide a valuable guide to planners in exploring the feasibility of 
pricing applications and identifying projects for implementation.

A particularly important consideration in some U.S. cities considering ar-
eawide pricing is the use of revenues generated by pricing to address and mitigate 
specific equity issues. At the same time, pricing programs abroad have demon-
strated the wisdom of employing a broad definition of equity and a general at-
tention to fairness versus focusing only on income equity. Indeed, the extensive 
findings summarized here point to a link between fairness and acceptability of 
pricing proposals.

Finally, the overseas experience suggests the need to pay more attention to 
the potential environmental and energy benefits of pricing. Overseas analysts 
have reported limited but important preliminary findings about air quality im-
pacts, and more work in this regard can be expected. Although the air quality 
and energy conservation benefits of the small-scale U.S. pricing projects imple-
mented to date may have modest effects on overall regional environmental qual-
ity, areawide projects beginning to receive attention in the United States may have 
greater potential benefits. U.S. planners would do well to pay continued attention 
to environmental results and evaluation methods from overseas.
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