Transportation, Space, and Technology
A RAND INFRASTRUCTURE, SAFETY, AND ENVIRONMENT PROGRAM

THE ARTS
CHILD POLICY
CIVIL JUSTICE
EDUCATION
ENERGY AND ENVIRONMENT

This PDF document was made available from www.rand.org as a public
service of the RAND Corporation.
Jump down to document6

HEALTH AND HEALTH CARE
INTERNATIONAL AFFAIRS
NATIONAL SECURITY
POPULATION AND AGING
PUBLIC SAFETY
SCIENCE AND TECHNOLOGY
SUBSTANCE ABUSE

The RAND Corporation is a nonprofit research
organization providing objective analysis and effective
solutions that address the challenges facing the public
and private sectors around the world.

TERRORISM AND
HOMELAND SECURITY
TRANSPORTATION AND
INFRASTRUCTURE
WORKFORCE AND WORKPLACE

Support RAND
Browse Books & Publications
Make a charitable contribution

For More Information
Visit RAND at www.rand.org
Explore the RAND Transportation, Space, and Technology Program
View document details

Limited Electronic Distribution Rights
This document and trademark(s) contained herein are protected by law as indicated in a notice appearing later in
this work. This electronic representation of RAND intellectual property is provided for non-commercial use only.
Unauthorized posting of RAND PDFs to a non-RAND Web site is prohibited. RAND PDFs are protected under
copyright law. Permission is required from RAND to reproduce, or reuse in another form, any of our research
documents for commercial use. For information on reprint and linking permissions, please see RAND Permissions.

This product is part of the RAND Corporation technical report series. Reports may
include research findings on a specific topic that is limited in scope; present discussions of the methodology employed in research; provide literature reviews, survey
instruments, modeling exercises, guidelines for practitioners and research professionals, and supporting documentation; or deliver preliminary findings. All RAND
reports undergo rigorous peer review to ensure that they meet high standards for research quality and objectivity.

TECHNIC A L REP O RT

Equity and Congestion Pricing
A Review of the Evidence
Liisa EcolatThomas Light

Sponsored by the Environmental Defense Fund

Transportation, Space, and Technology
A R A N D I N F R A ST R U C T UR E , SAF E T Y, AND E NVIR O NME NT P R O G R AM

This research was sponsored by the Environmental Defense Fund and was conducted under
the auspices of the Transportation, Space, and Technology (TST) Program within RAND
Infrastructure, Safety, and Environment (ISE).

The RAND Corporation is a nonprofit research organization providing objective analysis
and effective solutions that address the challenges facing the public and private sectors
around the world. RAND’s publications do not necessarily reflect the opinions of its
research clients and sponsors.

R® is a registered trademark.

© Copyright 2009 RAND Corporation

Permission is given to duplicate this document for personal use only, as long as it is unaltered
and complete. Copies may not be duplicated for commercial purposes. Unauthorized
posting of R AND documents to a non-R AND Web site is prohibited. R AND
documents are protected under copyright law. For information on reprint and linking
permissions, please visit the RAND permissions page (http://www.rand.org/publications/
permissions.html).
Published 2009 by the RAND Corporation
1776 Main Street, P.O. Box 2138, Santa Monica, CA 90407-2138
1200 South Hayes Street, Arlington, VA 22202-5050
4570 Fifth Avenue, Suite 600, Pittsburgh, PA 15213-2665
RAND URL: http://www.rand.org
To order RAND documents or to obtain additional information, contact
Distribution Services: Telephone: (310) 451-7002;
Fax: (310) 451-6915; Email: order@rand.org

Summary

Congestion pricing has become an increasingly viable option for managing congestion and
raising revenue for transportation investments. Once relegated to academic discussions, congestion pricing can now be more easily implemented thanks to technologies that make it possible to charge motorists as they drive. Because of these technological advances, congestion
pricing has been implemented in various forms in a number of countries, including the United
States.
However, congestion pricing tends to raise equity concerns among both the public and
elected oﬃcials. Since congestion pricing imposes a cost on something that was previously
free—access to roadways during peak driving times—critics often suggest that it will harm
those with lower incomes who will be forced to pay additional costs or be priced oﬀ the
roads.
On the other hand, supporters argue that congestion pricing can be more equitable than
the current U.S. system for managing the use of roads and funding transportation improvements. First, congestion pricing means that those who contribute most to congestion will be
required to pay more. Second, existing transportation fees and taxes, such as the motor-fuel
tax, are often regressive, meaning that low-income drivers pay a higher proportion of their
income toward them than wealthier drivers do. If broadly adopted, congestion pricing revenues could be used to oﬀset or reduce other regressive fees and taxes. Finally, some argue that
congestion pricing can reduce air pollution, which is, in many cases, a serious problem in lowincome neighborhoods located near major freeways and arterials, and promote better management of the roadway network, thus avoiding costly capacity investments.
This report examines the equity issues associated with congestion pricing. We used published work, supplemented in a few cases with communication with practitioners, as the basis
for the analysis. The evidence we reviewed came from two types of sources: evaluations of existing congestion pricing implementations and models of proposed or hypothetical congestion
pricing systems. We found work on equity with regard to congestion pricing in two strands of
literature: economic and planning. The former is most often concerned with the distribution
of costs and beneﬁts that accrue to society, while the latter is generally concerned with socialjustice aspects of congestion pricing and the potential negative consequences for low-income
and other disadvantaged individuals.
While equity is broadly concerned with the costs and beneﬁts that accrue to diﬀerent
members of society, speciﬁc notions of equity can vary a great deal. In particular, four notions
of equity commonly cited in the congestion pricing literature include (1) horizontal equity
(members of the same group are treated the same); (2) vertical equity (members of diﬀerent
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groups are treated diﬀerently); (3) the cost principle (those who contribute to a social cost pay
for doing so); and (4) the beneﬁt principle (those who receive social beneﬁts pay for them).
When congestion pricing is evaluated, it may fare well under some notions of equity but
poorly under others. This issue is not easily resolved. For example, since those who contribute
to congestion pay to drive during congested hours, congestion pricing fares well on the cost
principle. On the other hand, if people in the same income group pay widely diﬀerent amounts
in congestion tolls because of where they live or work, congestion pricing does not fare well in
terms of the horizontal-equity principle. While these aspects of equity can be stated precisely,
calling one policy or set of outcomes more equitable than another requires that one impose
some preferences on the way in which beneﬁts and costs are allocated within society.
Another problem is that, since assessing the equity implications of congestion pricing
requires comparisons of people from diﬀerent groups, the ways in which the groups are drawn
makes a diﬀerence to the outcome. The economics literature tends to group people based on
their income or where they live and work, whereas the planning literature tends to look at the
broader category of those who may be in some way disadvantaged with respect to transportation (e.g., because of disability, age, gender, or language ability). Particularly important with
respect to congestion pricing is where people live—because of the way in which congestion
pricing is implemented, some neighborhoods may bear a far greater burden than others. So, an
equity assessment that considers only income may reach a diﬀerent conclusion if the basis for
the assessment is the neighborhood.
For all these reasons, we argue that there is no single answer to the question, “Is congestion pricing equitable?” The answer depends on how we measure equity and deﬁne groups, the
speciﬁcs of the location, and to what we compare congestion pricing. Since it is not generally
possible to consider all the numerous facets of equity, it is important for a region considering
congestion pricing to select the most relevant criteria for assessing equity given local conditions
and concerns.
That said, in reviewing the literature, we did attempt to determine whether there were
any broad conclusions that might help address the questions that are often posed with regard
to equity and congestion pricing. The main ﬁndings are described next.
First, depending on how congestion pricing is implemented, it can be either regressive or
progressive. This depends in large part on how toll revenues are used. For instance, if regions
spend revenues in ways that beneﬁt low-income individuals, congestion pricing is more likely
to be progressive. However, if regions use revenues in a way that beneﬁts all individuals equally,
congestion pricing may be, overall, regressive. This is the strongest ﬁnding in the economic
literature.
Second, even when low-income and other transportation-disadvantaged groups beneﬁt as
a whole from congestion pricing, it is very likely that some individuals will still be worse oﬀ.
These include people with no choice but to drive on congested routes with pricing in eﬀect and
those who may have to forgo important trips because they are too expensive. However, many
of these same people are also disadvantaged by the current transportation system, and assessments of equity should take this into consideration.
Third, for all forms of congestion pricing (but more for some than for others), the distribution of residents and job opportunities (not to mention shopping, schools, places of worship,
and other important destinations) has a large impact on the equity implications. One study, for
example, found that cordon pricing, a form of congestion pricing in which drivers pay to enter
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a designated area, can be progressive, regressive, or neutral depending on where low-income
people live.
Fourth, high-occupancy toll (HOT) lanes, the most common form of congestion pricing
in the United States, tend to raise fewer equity concerns among motorists, since they provide
drivers with an additional choice of using a set of priced lanes while allowing them to continue
using parallel, free lanes if they prefer. While high-income drivers use HOT lanes more often
than other drivers, there is little evidence that low-income drivers are made worse oﬀ. However,
the equity implications of HOT lanes are aﬀected by the location of residents, the costs of participation, and the way in which revenues are utilized. Some analysts have raised concerns that,
if HOT lane revenues are used to expand the road network, they will harm the environment
and equity by inducing more traﬃc growth and sprawl.
Fifth, while congestion pricing has been shown to reduce emissions in general, there is
scant evidence showing that congestion pricing can speciﬁcally reduce negative environmental
consequences for neighborhoods disproportionately aﬀected by emissions.
Finally, we found very little or no literature on some topics that we consider important.
In addition to the dearth of research on the environmental-justice impacts, there was very
little work on the long-term land-use impacts of congestion pricing, the equity implications
of building new roads with congestion pricing revenue, and how adding congestion pricing to
existing transportation-ﬁnance mechanisms (as opposed to replacing them) would change the
equity implications overall. Now that congestion pricing is in more widespread use, we recommend that these topics receive further attention by researchers.
Given the risk of negative impacts to low-income and other groups under congestion pricing, we looked at suggested ways to diminish these impacts. Two mechanisms are in common
use: (1) revenue redistribution and (2) discounts and exemptions. Revenues from congestion
pricing can be redistributed through public works—for example, increasing transit service to
create better options not to drive. For this to be eﬀective, the project beneﬁts must ﬂow to those
people most disadvantaged by congestion pricing. Researchers have also proposed a number
of ways to redistribute revenues on an individual basis, through credit-based systems and tax
credits. As none of these credit-based proposals has been implemented, it is diﬃcult to judge
their eﬀectiveness.
The other main way to lessen the burden of congestion pricing is through discounts and
exemptions. Congestion pricing proposals can selectively exclude or discount certain individuals (e.g., disabled persons), vehicles, or types of trips to make congestion pricing less expensive.
However, the trade-oﬀ is a higher number of unpaid or discounted trips, which will reduce
incentives that seek to discourage driving on congested roads.
The last point on promoting equitable outcomes is that a region seeking to implement
congestion pricing should look at measuring and assessing equity early in the planning process. Since equity is so speciﬁc to individual regions, those responsible for developing a congestion pricing proposal should test it through modeling to determine who tends to pay charges
and whether low-income or other transportation-disadvantaged groups are disproportionately
aﬀected. They should also conduct suﬃcient outreach that residents understand the proposal
and have opportunities to oﬀer suggestions. Finally, equity should be monitored after congestion pricing is implemented, and the system changed periodically if the initial tools to promote
equitable outcomes are not meeting their goals. It would be useful to develop an “equity audit
tool” to simplify this process.

