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Summary

Many planning decisions involve trade-offs between congestion impacts and other planning goals such
as affordability, safety and equity, so decision-makers need accurate information on congestion costs
and the effectiveness of potential solutions. This report defines congestion evaluation best practices
recommended by experts and investigates how well they are applied in congestion costing studies
such as the INRIX's Global Traffic Scorecard, the TomTom Traffic Index and the Urban Mobility
Report. These studies often violate best practices: they use excessive baseline speeds, overestimate
congestion exposure, overvalue delay time, and ignore congestion dynamics. Much of their estimated
congestion costs consist of traffic law compliance, drivers slowing to legal speed limits and much of
their measured long-term growth in congestion costs reflects faster off-peak speeds rather than more
congestion delays. These studies’ estimates represent upper-bound values that are higher than results
using best practices. This report is a companion to the Congestion Costing Research Slideshow,
Congestion Costing Best Practices and the Smart Congestion Relief reports which provide additional
guidance for congestion impacts analysis.
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This report critiques congestion cost studies including the Urban Mobility Report, INRIX’s Global Traffic Scorecard, and the
TomTom Traffic Index.
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Executive Summary

Transportation planning requires accurate information on traffic congestion impacts. How congestion is
measured affects analysis results. This report identifies best congestion evaluation practices recommended by
experts, summarized in the table below, and investigates how well they are applied by various congestion cost
studies including the Urban Mobility Report, the Global Traffic Scorecard and the TomTom Traffic Index.

Table ES-1  Congestion Costing Best Practices
Costing Factor | Recommended Best Practices

Congestion metrics — how congestion is
measured.

Measure internal and external congestion costs on all modes and trips,
not just delays to auto commuters.

Baseline speeds — Traffic speeds
considered optimal

Use economically optimal baseline speeds that maximize efficiency and
reflect users’ willingness to pay for faster travel.

Congestion exposure — the amount of
travel that experiences congestion.

Use realistic estimates of congested vehicle travel. Measure congestion
costs per capita or commuter, not per motorist or auto commuter.

Peak to off-peak speed trends — how speed
differentials are calculated and interpreted.

Recognize that faster off-peak traffic increases estimated congestion
delay hours.

Travel time valuation — monetary costs
assigned to delay.

Use realistic values of time that reflect travellers’ willingness-to-pay, such
as 30-50% of median wages, unless other values are justified.

Congestion dynamics — the tendency of
congestion to affect traffic and travel

Recognize that congestion is self-limiting, is affected by the quality of
alternatives, and urban road expansions often induce more vehicle travel.

Additional impacts — impacts on fuel
consumption, emissions, noise and risk

Use best current fuel consumption, emission and crash models for
evaluating impacts of higher traffic speeds and induced vehicle travel.

Research standards — overall quality of
research methods.

Maintain professional standards including transparent methods and data
to allow replication, comprehensive references, plus peer review.

This table summarizes factors to consider in congestion costing, and their best practices.

These studies often violate best practices. They measure delays based on freeflow speeds that exceed what is
legal, efficient and safe. They overestimate congestion exposure, the amount of travel that experiences
significant delay, overvalue travel time compared with travellers’ willingness to pay, and ignore the additional
fuel, crash and emission costs caused by higher traffic speeds and induced vehicle travel. Much of what they call
congestion costs are really traffic law compliance, drivers slowing to legal and safe speeds, and much of their
estimated year-to-year delay growth reflects higher off-peak speeds rather than more congestion. Most only
measure the congestion costs borne by auto commuters which ignores the congestion avoided by shifts to
other modes and delays that wider roads and increased traffic impose on other travellers. They ignore
congestion dynamics, the tendency of traffic to achieve equilibrium and for roadway expansions to induce more
vehicle traffic. These omissions and biases tend to exaggerate congestion costs and roadway expansion
benefits. More comprehensive analysis tends to recognize more benefits from multimodal planning, TDM
incentives and Smart Growth policies.

The graph below adjusts Urban Mobility Report and Global Traffic Scorecard to reflect recommended best
practices. The results are much lower than those studies claim.
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Figure ES-2 Estimated Congestion Costs Per Capita
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This figure adjusts UMR and GST cost estimates to reflect realistic baseline speeds, congestion exposure and travel time
values, averages costs per capita rather than per motorist, and adds non-commute delays. This indicates that properly
measured congestion costs are an order of magnitude less than these studies claim.

These studies claim that congestion problems are increasing, but that reflects analysis biases and contradicts
other travel data. For example, the Urban Mobility Report estimates that between 1982 and 2024 per motorist
congestion delays approximately tripled from 20 to 63 annual hours, but since it is measured by comparing peak
and off-peak speeds, this increase appears to reflect faster off-peak travel rather than increased congestion, as
illustrated below.

Figure ES-3 Increasing Peak and Off-Peak Speed Differentials, 1982 to 2025 (UMR 2025)

Between 1982 and 2024 higher speed limits (the 55
mph national speed limit was rescinded in 1995,
leading to higher limits on most highways) and
14 mph {15 mph roadway design speeds, faster and more efficient
vehicles, and reduced speed enforcement increased
freeflow traffic speeds. Census data show that from
5 mph 1980 to 2024 average commute speeds increased
38%, from 24 to 32 mph, contradicting the claim
that congestion delays tripled during that period.
This explains claimed congestion delay growth
during that period.
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Our understanding of congestion is improving. Traffic was previously modelled as a fluid that flows through a
road system, but we now recognize that it often behaves like a gas that fills available space and can be
condensed with suitable incentives. Congestion tends to self-limit; it increases until delays discourage more
peak-period vehicle trips. As a result, future congestion problems are less severe and roadway expansions
provide smaller congestion reductions than conventional models predict.


https://mobility.tamu.edu/umr/
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Congestion is a moderate cost, as illustrated below, so a reduction strategy is generally not justified if it
increases other costs, such as vehicle expenses or crashes, but is far more cost-efficient and beneficial if it
provides other savings and benefits. Overestimating congestion costs favors automobile travel over other
modes and congestion reduction over other goals, resulting in wasteful and unfair planning decisions.

Figure ES-4 Transportation Costs Compared
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Most congestion costing studies ignore these issues: they frame congestion as a cost that motorists bear rather
than impose, they only report costs per auto commuter rather than per capita, and they compare congestion
impacts between rather than within regions, which provides little useful guidance for reducing congestion costs.

As a result of these biases these studies inaccurately reflect user demands. For example, the Urban Mobility
Report estimates that auto commuters experience 63 annual average delay hours valued at $1,480, implying
that typical motorists would willingly pay about $3.20 to save eight minutes per trip. That seems unlikely. There
is no popular movement to increase taxes to finance roadway expansions, and only a minority of drivers are
willing to pay optional tolls to use uncongested lanes. New technologies significantly reduce congestion costs:
traffic apps that accurately predict delays help travellers choose the best time, mode or route for crossing a city,
and telework (telecommuting and at-home work, on-line shopping and education, e-medicine and their
variations) reduces the need for vehicle travel. Motorists treat traffic congestion as sailors do tides: a
predictable constraint to consider when planning trips. Most congestion cost studies ignore these factors.

Many congestion costing biases are obscure, even to practitioners. They reflect assumptions about the nature
of congestion, and technical details about how impacts are measured. Few congestion costing studies include
detailed literature reviews of best evaluation practices, discussions of possible omissions and biases, peer
review, or other basic research principles.

This report explores these issues. It identifies congestion costing best evaluation practices based on expert
recommendations, evaluates the degree that congestion cost studies apply best practices, describes common
omissions and biases, and recommends reforms for better analysis. This study should be of interest to
practitioners (planners, engineers, economists and analysts), policy makers and anybody who wants more
accurate transportation impact analysis.
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Introduction

Traffic congestion is frustrating and wasteful, and large resources are devoted to reducing it, so decision-makers
need accurate information on its impacts and the effectiveness of potential solutions. Congestion is an
economic trap in which individuals are encouraged to use resources inefficiently. For example, commuters often
save time by driving instead of using space-efficient modes, but doing so imposes costs on other road users: as
roads approach capacity, each additional vehicle added to the traffic stream imposes far more total delay than it
bears. Congestion is virtually unsolvable without reforms to give travellers incentives to limit peak-period
vehicle trips to each road’s optimal capacity.

Various studies quantify and monetize (measure in monetary units) congestion impacts. For example, the Urban
Mobility Report (UMR) claims that average Americans bear 63 annual delay hours costing $1,480, the Global
Traffic Scorecard estimates that urban motorists bear 49 annual delay hours costing $894, and a trucking
industry study estimated that congestion costs truckers $108.8 billion annually.

Delay Estimates Compared

Despite their wide use, these studies receive little critical
analysis. There are good reasons to be skeptical of their results.
Most fail to reflect best practices recommended by experts and
their results are inconsistent. For example, although they use the
same methods and data sources, the Urban Mobility Report
estimates that motorists experience 136 annual delay hours in
Los Angeles and 70 delay hours in Philadelphia, but the Global
Traffic Scorecard estimates that Philadelphia motorists
experience 101 delay hours and Los Angeles motorists only 70,
as illustrated right.

140 ~
® Urban Mobility Report

M Global Traffic Scorecard

-10 -

These studies tend to exaggerate congestion costs in several Los Angeles Philadelphia
ways. Because they use freeflow baseline speeds, much of what
they call “congestion costs” consist of traffic law compliance, vehicles slowing to legal and safe speeds. They
apply the delay rates measured on the most congested roadway to all urban auto-commutes including off-peak,
reverse and short trips. They value delays much higher than most motorists are willing to pay. They ignore the
additional pedestrian delay, fuel, crash and emission costs caused by wider roads, high traffic speeds and
induced vehicle travel.

90 H

40

Annual Hours Per Commuter

Practitioners, decision-makers and the public need comprehensive and accurate congestion cost information.
Transportation planning often involves trade-offs between congestion and other impacts such as affordability,
safety and environmental quality. For example, a roadway expansion may be justified if it provides large and
durable congestion reductions, but not if those benefits are smaller, shorter or offset by other costs.

This study explores these issues. It defines congestion costing best practices recommended by experts,
evaluates the degree that congestion cost studies reflect them, identifies common omissions and biases, and
recommends improvements. This study should be of interest to practitioners (planners, engineers and
economists), policy makers and anybody who wants more accurate transportation impact analysis.
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Congestion Evaluation Best Practices
This section describes congestion costing methods. For more information see the companion report, Congestion
Costing Best Practices.

Congestion costs are usually calculated by multiplying traffic delay (the differential between peak and target
baseline speeds), times volumes (the number of vehicles and people delayed), times delay values (dollars per
hour), plus any additional fuel and pollution costs, as illustrated below.

Figure 1 Congestion Costing Process
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This figure illustrates a typical congestion costing process. Each step can affect analysis results.

Various experts and professional organizations provide guidance for congestion costing including Aftabuzzaman
(2007), Grant-Muller and Laird (2007), Litman (2014), Wallis and Lupton (2013), the European Commission, the
UK’s Transport Analysis Guidance (DfT 2025), the Australian Transport Assessment and Planning Guidelines
(ATAP 2020), New Zealand’s Monetized Benefits and Costs Manual (Waka Kotahi 2025), and USDOT (2019). The
figure below from European Commission’s Handbook on External Costs of Transport illustrates recommended
congestion costing data inputs and methods.

Figure 2 European Commission Urban Congestion Costing Methods (EC 2020)
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The following section examines these factors in detail.


http://www.vtpi.org/ITED_congestion.pdf
http://www.vtpi.org/ITED_congestion.pdf
https://data.europa.eu/doi/10.2832/51388
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Congestion Metrics
This section describes factors to consider when measuring congestion costs.

Intensity Vs. Costs

Congestion can be measured by intensity (the amount that traffic slows during peak periods) or by costs.
Intensity indicators include volume to capacity ratios (V/C), roadway level of service (LOS), and the travel time
index (TTI). Volume to capacity ratios less than 0.85 are considered under-capacity, 0.85-0.95 near capacity,
0.95-1.0 at capacity, and 1.0+ over-capacity (FHWA 2004). The following table summarizes these indicators.

Table 1 Congestion Intensity Indicators (TRB 2022; USDOT 2017
Speed Flow Density
Description (mph) (veh./hour/lane)  (veh./mi.)
A 1.00-1.10 | Unrestricted flow. Speeds often exceed legal limits. Over 60 Under 700 Under 12
B 1.11-1.20 | Slight congestion. Maneuverability is constrained. 57-60 700-1,100 12-20
C 1.21-1.30 | Reduced speeds and ability to pass or change lanes. 54-57 1,100-1,550 20-30
D 1.31-1.40 | Traffic speeds and maneuverability are reduced. 46-54 1,550-1,850 30-42
E 1.41-1.50 | Speed is usually below legal limits. Irregular flow. 30-46 1,850-2,200 42-67
F >1.50 Slow, stop-and-go traffic. Flow is unstable. Under 30 Unstable Over 67

This table summarizes highway Level of Service (LOS) and Travel Time Index (TTl) ratings.

Congestion intensity indicators are useful for short-term decisions such as how to travel through an urban
region, but most policy and planning decisions require cost analysis to evaluate trade-offs between delays for
different modes, and between congestion and other impacts such as infrastructure costs, affordability or safety.
Compact, multimodal areas tend to have more intense congestion, but sprawled, auto-dependent areas tend to
have higher congestion costs because residents must drive more (Kuzmyak 2012; Levine, et al. 2012). The figure
below illustrates this for U.S. urban regions.

Figure 3 Congestion Costs Verus Travel Time Index (UMR 2025)
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Auto Vs. Multimodal Analysis

Many congestion cost studies only report impacts on motorists or auto commuters. Multimodal analysis
considers impacts on all travellers and trips, and therefore the congestion avoided by shifts from driving to
other modes. For example, multimodal communities tend to have higher congestion cost per auto commuter
but less per commuter because they drive less, as illustrated below.

Figure 4 Non-Auto Mode Shares Versus Per Motorist or Commuter Delays
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Internal Vs. External

Most congestion cost studies only measure the internal costs that motorists bear, but policy decisions such as
strategic planning, efficient pricing and equity analysis should be based on the marginal external cost a traveller
imposes on other road users (EC 2020; USDOT 2019). External congestion costs are measured by Passenger Car
Equivalents (PCEs) which increase with vehicle size and weight since larger vehicles require more road space and
heavier vehicles tend to accelerate more slowly. The figure below compares congestion costs imposed by
various urban travel modes.

Figure 5 Congestion Costs Imposed by Mode
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Delay Costs Vs. Deadweight Losses

Most congestion cost studies only measure delay costs, which counts any reduction from freeflow speeds as a
cost. Many economists recommend measuring deadweight losses, which measures economically excessive
delays beyond what is most efficient and users’ willingness to pay (EC 2020; Wallis and Lupton 2013). Most
planning, pricing and equity analysis should reflect deadweight costs.

Figure 6 Congestion Costing Approaches: Delay and Deadweight Losses (EC 2020)
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The European Commission’s External Costs of Transport report includes both delay and deadweight loss cost
estimates for passenger and freight travel (EC 2020, tables 41-44 and 95). Delay costs are typically 4-8 times
higher than deadweight costs, as indicated in the table below.

Figure 7 European Road Vehicle Congestion Cost Estimates, 2019 (EU 2020
Passenger Transport
Delay Costs Deadweight Loss Costs
Total €-cent/ €-cent/ Total €-cent/ €-cent/
[Billion €] pkm vkm [Billion €] pkm vkm
Passenger car Total 206.2 4.37 7.03 35.6 0.75 1.21
Passenger car Urban 172.6 11.82 19.03 30.0 2.06 3.31
Passenger car inter-urban 33.6 1.03 1.66 5.5 0.17 0.27
Coach bus inter-urban 2.1 0.74 14.49 0.2 0.08 1.50
Total Passenger 208.3 35.8
Freight Transport
Total €-cent/ €-cent/ Total €-cent/ €-cent/
[Billion €] tkm vkm [Billion €] tkm vkm
Light commercial vehicles | urban 32.6 27.75 19.21 5.6 4.78 3.31
Heavy Goods Vehicle urban 17.6 3.81 51.94 3.1 0.67 9.11
Total Freight 62.3 10.4
Total Road Transport 270.6 46.2

This table summarizes estimated congestion costs for various vehicles and conditions in Europe. Delay cost estimates are
typically 4-8 times higher than deadweight cost estimates, highlighted in red. For example, 208.3/35.8=5.8, 62.3/10.4 =
6.0, and 270.6/46.2 = 5.7. (tkm = tonne-kms.).


https://data.europa.eu/doi/10.2832/51388
https://data.europa.eu/doi/10.2832/51388
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Baseline Speeds

Another important congestion costing factor is the selection of baseline speeds, the target speed considered
optimal, as summarized below. Older studies used legal speed limits, but since about 2015 most studies have
used freeflow speed data from traffic apps such as INRIX and TomTom.

Table 2 Baseline Speeds for Congestion Analysis
Definition Levels of Service Typical Speeds
Freeflow — off-peak traffic speeds A-B 5-15% over speed limits.
30-50 mph on urban arterials, 55-70 mph
Speed limits — maximum legal speeds. B-C on urban highways.
Efficient — speeds that maximize traffic 25-35 mph on urban arterials and at 35-50
flow, cost efficiency and safety. C-D mph on grade-separated highways.
User demands — travelers’ willingness to Varies. A-B for urgent 10-30% of motorists are willing to pay cost
pay for faster travel. trips, C-D for most trips. | recovery tolls to avoid congestion.

Baseline define target traffic speeds. Their selection significantly affects cost estimates.

Freeflow speeds usually exceed what is legal, efficient and safe, and therefore economically optimal (EC 2020;
Wallis and Lupton 2013). Freeflow traffic is typically 5-15 mph faster than posted speed limits, as illustrated
below (Deardoff, Wiesner and Fazioc 2011).

Figure 8 California State Highway Speed/Flow Curves (Brilon and Lohoff 2011)
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Roadway capacity usually peaks at 25-40 mph (40-65 kph) on urban arterials and 40-55 mph (60-90 kph) on
urban freeways, as illustrated below. As a result, moderate speeds tend to maximize roadway efficiency
measured as vehicles per lane-hour.

quure 9

Roadway Efficiency, Capacity Versus Speed (Litman 2025)
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Since faster traffic requires
more shy distance
(separation) between
vehicles, roadway capacity
declines as speeds increase.
Under optimal (dry, clear and
level) conditions capacity
typically peaks at 25-40 mph
(40-65 kph) on urban arterials
and 40-55 mph (60-90 kph) on
grade-separated highways,
reflecting LOS C-D. Capacity-
optimizing speeds tend to
decline with more
interchanges and denser

traffic.

Fuel consumption, pollution emissions and noise usually increase above 40 mph (65 kph), as illustrated in the
following graphs, and higher speeds tend to increase crash casualty rates (Potts, et al. 2014; Zhou and Sisiopiku

1997).

Figure 10

Fuel Economy Versus Speed (USDOE 2025)
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Although fuel economy
varies depending on vehicle
design and driving
conditions, mileage usually
decreases at speeds above
50 mph, particularly for light
trucks, SUVS and vans due to
their poor aerodynamics.

As a result, moderate
congestion (LOS B-D) that
reduces speeds from higher
speeds to 30-50 mph usually
reduces fuel consumption
and emissions.
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Figure 11  Noise Versus Speeds (Salleh, Md zain and Hamzah 2013)
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For these reasons, most experts recommend using efficiency-maximizing baseline speeds, which are typically
LOS C to D (Grant-Muller and Laird 2007; Wallis and Lupton 2013). As one economist explains,

The most widely quoted congestion cost studies may not be very useful for practical purposes, since they rely,

essentially, on comparing the existing traffic conditions against a notional ‘base’ in which the traffic volumes are at
the same high levels but all vehicles travel at completely congestion-free speeds. This situation could never exist in
reality, nor (in my view) is it reasonable to encourage public opinion to imagine that this is an achievable aim of

transport policy (Goodwin 2003).

The figure below illustrates the effects of different baseline speeds. In this example, freeflow speeds result in

2.5 times the estimated delays as an efficient and safe baselines.

Figure 12 Comparing Baseline Speeds
70 1 25 mph
60 4 15 mph Peak In this example a road has 65 mph
<., i 10 mph  Period freef/ow. s.peeds, 55 mph speed limits, 50
£ i mph efficiency-maximizing speeds and 40
g 40 A---- mph peak-period speeds.
£ 30 1
5 50 4 In this case, congestion delays are 25 mph
t using a freeflow baseline, 15 mph using a
2 10 1 speed limit baseline, and 10 mph using
S 0 - efficient and safe baseline.
Freeflow Legal limit Efficient & Safe
(65 mph) (55 mph) (50 mph)

The table below shows how baseline speed selection affects costs. Estimated costs are about twice as high for

freeflow as efficient and safe speeds. With freeflow baselines, much of reported “congestion costs” consists of

traffic law compliance, drivers slowing to what is legal, efficient and safe.
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Table 3 Baseline Speed Effects on Congestion Cost Estimates
Baseline Travel Time Index (TTI) Annual Delay Hours Valued at $24/hr

Freeflow 1.63 44 $1,062
Legal limits 1.38 31.4 $753
Efficient & Safe 1.25 23.0 $552

Baseline speed selection significantly affects congestion costs. Estimates based on legal speed limits are about 30%
lower, and efficient and safe speeds about 50% lower, than freeflow speeds.

Some studies use other methods. Compared with estimates based on freeflow baseline speeds congestion costs
are about 50% lower when calculated using motorists’ willingness-to-pay for faster travel (BTRE 2007), and 70%
to 80% lower using economically optimal baselines or deadweight losses (EC 2020; Wallis and Lupton 2013).
Because optimal speeds can be difficult to determine, Transport Canada recommends calculating congestion
costs uses 50%, 60% and 70% of free-flow speeds (TC 2006).

Congestion Exposure

Congestion exposure refers to the amount of travel that experiences delay. Congestion cost studies often
overestimate this by uncritically applying the high delay rates measured on major highways during peak periods
to all urban commute trips. For example, the Urban Mobility Report claims that 40% of urban-peak travel
experiences severe or extreme congestion and only 1% is uncongested, and TomTom claims that U.S. urban
motorists experienced 27.4% delays averaged over their entire trips. These estimates are unrealistic. Traffic
maps, such as the one below, typically show that most urban-peak highways have no delay (green), about 10%
minor delay (orange) and less than 5% major delay (red). Congestion is even less severe in smaller cities and
suburbs, for reverse commutes, and shoulder periods such as 6-7 am and 3-4 pm.

Figure 13 Traffic App Data Example (TomTom 2026)

@ Nashville, TN
Average congestion level 38.1%
Average speed 24.4 mph
Average distance driven in 15 6.1 mi
min
Nashvill
# finternat
Airport

Highway trip ratio 51.3%

This typical traffic map that only a small portion
of total urban-peak roadways experience major
delays (marked red).

ETomiTom, ©OpenStreetMap

Of course, congested roads carry more than average traffic volumes so the 3-5% of road-miles with major
delays might carry 10-20% of vehicle-miles, which is still a minority of total vehicle-miles, far less than could
justify 38.1% average delay for all urban peak travel. For example, if half of driving were on uncongested roads,
a 38.1% overall average delay would require that the congested roads experience 76.2% delay, level-of-service
F, which is unrealistic because such severe congestion is uncommon and significantly suppresses driving.
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The Urban Mobility Report assumes that 158 million auto commuters experience 63 average annual delay
hours, and the Global Traffic Scorecard estimates that 95 million urban motorists bear 49 average annual delay
hours. More realistic estimates that exclude small city, suburb-to-suburb, off-peak, reverse and short commutes
results in much lower congestion exposure estimates, as illustrated below.

Figure 14 Americans Who Bear Significant Congestion (Burrows and Burd 2024, Litman 2025)
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Motorists also experience congestion delays during non-commute trips such as errands and recreation, but
those trips tend to be more flexible and less urgent than commuting, so their delay costs tend to be lower.

Most congestion cost studies only report delays per motorist, which ignores the congestion avoided by non-
auto travel. They justify this by citing high average auto commute mode shares, but non-auto mode shares are
much higher on the most congested corridors, as illustrated below, and many travellers will use non-auto
modes if they are convenient and affordable, so non-auto travel quality can significantly affect congestion.

Figure 15 Regional, Central City and CBD Mode Shares (Pisarski 2006)
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Peak to Off-Peak Speed Differentials

Many studies claim that congestion problems are growing. For example, the Urban Mobility Report estimates
that annual delay approximately tripled from 20 hours per motorist in 1982 to 63 hours per motorist in 2024,
but that appears to reflect their analysis methods rather than congestion impacts.

These studies measure delay by comparing peak and off-peak speeds, so faster off-peak speeds increase
estimated delays. Between 1982 and 2024 higher speed limits and roadway design speeds, faster and more
fuel-efficient vehicles and reduced speed enforcement significantly increased freeflow speeds (Badger and Blatt
2024), while safety strategies such as complete streets and more speed enforcement reduced peak-period
speeds (ITF 2018). If peak period speeds stayed 50 mph but off-peak freeflow speeds rose from 55 mph 1982 to
65 mph in 2024, these changes would increase the Travel Time Index from 1.1 to 1.3 and estimated delay hours
would triple, as illustrated below.

Figure 16 Increasing Peak and Off-Peak Speed Differentials, 1982 to 2024 (UMR 2025)
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During that period commute speeds increased significantly, as indicated below. This indicates that the UMR’s
reported delay growth mainly reflects higher off-peak speeds rather than more congestion.

Figure 177 Congestion Delays Versus Commute Trends (UMR and Census Data)
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Travel Time Valuation

Another important congestion costing factor is the value of delay. This can vary widely. Some travel, such as
urgent errands or business travel, has high time value, but for most trips a few minutes of delay has modest
costs. Surveys find that many people want a 10- to 20-minute commute as time to relax and separate their
personal and work lives (Jaffe 2014). Travellers often choose slower modes that are cheaper, less stressful,
more productive (travellers can rest or work), healthier or more enjoyable. Improving travel comfort, for
example, improving pedestrian safety or reducing transit crowding, can reduce travel time unit costs, equivalent
to increasing traffic speed.

When faced with optional tolls to drive on uncongested lanes drivers usually choose to save money rather than
time (Bain and Cimon 2025). Motorists are typically willing to pay 35-60% of wages for time savings, with higher
values for urgent errands and commercial travels (EC 2020; DfT 2024; Waka Kotahi 2025; Wardman 2022). The
USDOT recommends valuing personal travel time at 50% of median wages (USDOT 2016).

Accessibility Analysis

Planning is changing from a mobility-based analysis that evaluates transportation system performance based
primarily on traffic speeds, to accessibility-based analysis which evaluates performance based on the time and
money costs required to access services and activities such as shops, schools, jobs and recreation (Levinson and
King 2022; Sundquist, McCahill and Brenneis 2021). As one expert explains:

Instead of measuring and monetising the fairy dust of “travel time savings’, a transport facility should be assessed on how
much access it produces per unit of investment. Access is the ease of reaching destinations. E.g. you might measure how
many jobs (or restaurants or hospitals, etc.) can be reached in 30 minutes and/or $5. A transport facility that increases
access to destinations for a cost effectively is good. (Levinson 2021)

Mobility-based planning considers congestion a major problem, but accessibility-based planning recognizes that
congestion is just one of many factor affecting overall accessibility, as illustrated below.

Figure 18 Congestion Impacts on Overall Accessibility

The goal of most travel is access to services and
activities such as shops and jobs. Many factors affect
urban accessibility including proximity (travel distances
and therefore density and mix), transport network
Traffic connectivity (connections between paths, roads, and
other modes), and mobility (travel speed by various
modes) and affordability. Traffic congestion has
relatively minor impacts on overall accessibility.

This is important because planning often involves trade-offs between traffic speeds other accessibility factors
(Levine, et al. 2012). For example, wider roads, longer blocks and higher design speeds reduce walkability and
network connectivity, and stimulate sprawl (Anciaes, et al. 2022). Comprehensive analysis must consider these
factors to avoid implementing congestion reduction strategies that by reducing non-auto mobility, network
connectivity and development density reduce transport system efficiency or are unfair to non-drivers.
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Central area workers have shorter commute durations despite more intense congestion, as illustrated below.

Figure 19 Nashville Commute Duration (SJSU 2025)

This map shows average minutes per
commute for Nashville, Tennessee, a
typical U.S. city. Although central city
neighborhoods tend to have more
intense congestion, lower traffic speeds
and more trips by slower modes
(walking, bicycling and transit), they
tend to have lower commute durations
than in urban fringe areas due to
shorter travel distances. This indicates
that other factors affect accessibility
more than traffic congestion.

Congestion Dynamics

Traffic is often modelled as a fluid that flows through a road system, but experts now recognize that it often
behaves like a gas that fills available space and can be condensed with appropriate incentives. Congestion tends
to self-limit: it increases until delays cause some travellers to avoid potential peak-period vehicle trips, resulting
in equilibrium, as illustrated below.

Figure 20 Traffic Growth and Congestion Equilibrium (Litman 2025)
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Congestion equilibrium levels depend on the quality of options and incentives: if alternatives are attractive and
convenient, travellers can reduce more peak period vehicle trips, reducing congestion. This has important
implications. First, future congestion cannot be accurately predicted by extrapolating past growth without
accounting for self-limiting effects. Second, expanding urban roadways usually does little to reduce long-term
congestion because the added capacity soon fills with latent demands. Third, this induces more total vehicle
travel and associated costs (Goodwin 2026).
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Additional Impacts: Walkability, Fuel, Risk, Emissions and Productivity

Wider roads and faster traffic increase walking and bicycling delay and risk, called the barrier effect or severance
(Anciaes, et al. 2022). This is particularly significant in urban neighborhoods with high non-auto mode shares.
This creates a trade-off between auto and non-auto accessibility.

As previously discussed, fuel consumption, crashes, and emissions tend to increase with faster traffic,
particularly over 50 mph, so moderate congestion (LOS B-D) tends to reduce, fuel and emission costs (Bigazzi
and Figliozzi 2012; T@1 2009). Barth and Boriboonsomin (2009) explain, “If moderate congestion brings average
speeds down from a free-flow speed over 70 mph to a slower speed of 45 to 55 mph, this moderate congestion
can reduce CO, emissions. If congestion mitigation raises average traffic speed to above about 65 miles per
hour, it can increase CO, emissions. And, of course, speeds above 65 or 70 also make the roadway more
dangerous.”

Higher traffic speeds increase crash risk by reducing drivers’ ability to react to dangers and increasing crash
severity; an additional km/h typically increases casualty rates 3% (ITF 2018). Total crash rates tend to be lowest
on moderately congested roads (V/C=0.6), and fatality rates often increase when congestion is reduced (Potts,
et al. 2014). Per capita traffic casualties tend to increase with induced vehicle travel (Luoma and Sivak 2012;
SSTI 2018). Congestion reductions that cause high traffic speeds are found to increase traffic casualties
(Marchesini and Weijermars 2010). One study estimated increased crash costs typically offset 5-10% of
congestion reduction benefits (Wallis and Lupton 2013).

Advocates often claim that roadway expansions are economically beneficial, but this is often untrue. The first
paved roads serving an area tends to increase its productivity, but adding urban road capacity provides
declining marginal benefits and increases many costs (Guerra 2025; Metz 2021). Congestion reduction
strategies are most likely to increase productivity if they reflect economic principles including efficient pricing
(prices reflect marginal costs) and consumer sovereignty (markets respond to user demands), so multimodal
planning and TDM incentives tend to support economic development while unpriced urban highway expansions
tend to reduce productivity (Melo, Graham and Canavan 2012). US data indicates that productivity tends to
decline with urban vehicle travel and lane-miles, and increases with density, transit ridership, and congestion
(Dumbaugh 2012; Litman 2024), as illustrated below.

Figure 21 Productivity Versus Traffic Congestion (FHWA 2024 PS1, and TTI 2023)
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Research Standards
High quality research includes literature reviews, transparent data sources and methods to allow replication,
clear references, discussion of possible omissions and biases, plus peer review.

Best Practices Summary

The table below summarizes best congestion evaluation practices, based on previously described analysis and
guidance documents. These practices help ensure that evaluations of congestion costs and congestion
reduction benefits accurately reflect motorists’ and community values.

Table 4 Congestion Evaluation Best Practices (Aftabuzzaman 2007; ATAP 2020; DfT 2025; EC
2020; Grant-Muller and Laird 2007; Litman 2014; Waka Kotahi 2025; Wallis and Lupton 2013
Evaluation Factor Recommended Best Practices
Congestion metrics — how congestion is For planning, pricing and equity analysis, measure internal and external
measured. impacts on all modes and all trips, not just auto commuter delays.
Baseline speeds — Traffic speeds Use economically optimal baseline speeds that maximize efficiency and
considered optimal reflect users’ willingness to pay for faster travel.
Congestion exposure — the amount of Use realistic estimates of congestion delays. Measure congestion costs
travel that experiences congestion. per capita or commuter, not just per motorist.

Peak to off-peak speed trends — how speed | Recognize that faster off-peak traffic increases estimated congestion
differentials are calculated and interpreted. | delay hours. Account for that when evaluating long-term trends.

Travel time valuation — monetary costs Use realistic values of time that reflect travellers’ willingness-to-pay, such
assigned to delay. as 30-50% of median wages.

Congestion dynamics — the tendency of Recognize that congestion is self-limiting, equilibrium levels are affected
congestion to affect traffic and travel. by non-auto options, and roadway expansions induce more vehicle travel.
Additional impacts — impacts on other Use best current models to analyze impacts on accessibility, walkability,
benefits and costs. fuel, risk, emissions and productivity.

Equity analysis — the distribution of impacts | Determine how costs and benefits affect different groups, particularly

and whether that is considered fair. people with disabilities, low incomes or other special needs.
Research standards — whether results are Maintain professional standards including transparent methods and data
credible, understandable and replicable. to allow replication, comprehensive references, plus peer review.

This table summarizes factors to consider in congestion costing, and their best practices.

The following section examines how well specific congestion costing studies reflect these principles.
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Congestion Cost Study Evaluations
This section analyzes major congestion costing studies.

The INRIX Global Traffic Scorecard

The INRIX Global Traffic Scorecard (GTS) uses numerous data sources to provide various information on travel
conditions and trends including traffic speed and volumes, congestion delay intensity and costs, crash rates,
speeding and enforcement, and other factors for 942 cities. The figure below shows Nashville results.

Figure 22 Global Traffic Scorecard (INRIX 2025)
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The INRIX Global Traffic Scorecard estimates congestion delay, costs and trends for 942 cities. This figure shows
results for Nashville, Tennessee, a typical U.S. urban region.
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This information is useful for many types of logistical and travel planning, such as how to optimize travel
through a region, but it exaggerates congestion costs by using freeflow baseline speeds and overestimating
exposure. It claims that in 2025 traffic congestion caused 49 average delay hours costing $894 for 95 million
urban-peak motorists, which applies maximum delay values to many who seldom drive in congested conditions
including those in small cities and suburbs, and those with reverse and short commutes. Its results are
inconsistent and often contradictory; the cities it ranks as having the worst congestion delays do not necessarily
have the lowest traffic speeds or longest duration commutes. Because it only considers impacts on motorists it
is not useful for multimodal planning, efficient pricing or equity analysis. For example, its methodology does not
recognize the delay avoided when travellers shift from driving to other modes, or the delay and risk that wider
roads with higher traffic speeds impose on pedestrians and bicyclists.

The table below evaluates the GTS relative to best congestion evaluation practices.

Table 5 Global Traffic Scorecard Evaluated on Best Practices
Factor This Study’s Practices Impacts
Congestion Only calculates delay costs. Does not consider Overestimates costs compared with optimal.
metrics external costs or deadweight losses. Unsuitable for pricing and equity analysis.

Baseline speeds

Uses freeflow speeds. Does not consider other
baselines.

Overestimates costs compared with optimal.
Much of delays are speed limit compliance.

Congestion
exposure

Applies high delay values to all urban auto travel,
including small city, reverse and short commutes.

Overestimates delays and the amount of
vehicle travel that experiences congestion.

Peak to off-peak
speed trends

Does not adjust delay values to account for higher
off-peak traffic speeds.

Overestimates congestion cost growth when
off-peak speeds increase.

Travel time Values personal travel time at 50% of median Overestimates congestion costs compared
valuation wages. with many motorists’ willingness to pay.
Congestion Includes no discussion of traffic congestion May exaggerate future congestion problems
dynamics equilibrium or induced vehicle travel. and roadway expansion benefits.

Additional Provides information on crash trends, safety Recognizes a variety of impacts in addition to
impacts strategies and disaster traffic impacts. congestion.

Research Includes information on methods, but not enough Relatively good but could improve by making
standards to replicate analysis. key information .

This table summarizes the degree that the Global Traffic Scorecard reflects best congestion evaluation practices.

22




Congestion Costing Critique: Critical Evaluation of Traffic Congestion Costing Studies
Victoria Transport Policy Institute

TomTom Traffic Index
The TomTom Traffic Index uses proprietary data to provide real-time and summary data on traffic conditions,

average speeds, congestion intensity, annual delays and long-term trends for 492 cities and metropolitan
regions. The figure below shows Nashville’s results.

Figure 23 TomTom Traffic Index (TomTom 2026)
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This illustrates TomTom Traffic Index data for Nashville, Tennessee, a typical U.S. city.
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The TomTom Traffic Index provides information that is useful for making short-term decisions, but because it
uses freeflow baseline speeds, overestimates exposure and only reports motorist delays, it exaggerates
congestion costs and is unsuitable for multimodal planning, efficient pricing and equity analysis.

The table below evaluates the Traffic Index relative to best congestion evaluation practices.

Table 6
Factor

Congestion
metrics

This Study’s Practices

Only calculates motorists delays. Does not
consider external costs or deadweight losses.

TomTom Traffic Index Evaluated on Best Practices

Impacts

Overestimates costs compared with optimal.
Unsuitable for multimodal planning, pricing
and equity analysis.

Baseline speeds

Uses freeflow baseline speeds. Does not discuss
alternative baselines.

Overestimates costs compared with optimal.
Much of delays are speed limit compliance.

Congestion
exposure

Applies high delay values to all urban auto travel,
including off-peak, reverse and short commutes.

Overestimates delays and the amount of
vehicle travel that experiences congestion.

Peak to off-peak
speed trends

Does not adjust delay values to account for
higher off-peak traffic speeds.

Overestimates congestion cost growth when
off-peak speeds increase.

Travel time

valuation Does not monetize travel time. No impact.

Congestion Includes no discussion of traffic congestion

dynamics equilibrium or induced vehicle travel. No impact.

Additional Ignores the additional fuel, crash and emission Overlooks possible benefits of moderate
impacts costs caused by higher speed traffic. congestion (LOS B-C) that reduces speeds.
Research Includes information on methods, but not

standards enough to replicate analysis. Relatively good but could improve.

This table summarizes the degree that the TomTom Traffic Index reflects best congestion evaluation practices.
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The Urban Mobility Report

The Texas Transportation Institute’s Urban Mobility Report (UMR) has
been published periodically since 1987. Over that time, it expanded from
101 to 494 urban regions and added more indicators which now include
the travel time index, total and per motorist delay hours, commuter stress
and planning time indices, wasted fuel and time of congestion profiles.
Older editions compared estimated peak period traffic speeds with speed
limits, but since 2015 it has used INRIX traffic data.

These reports are widely promoted and widely cited. The 2025 press
release states, “Traffic hits record high as commuters rewrite the rush
hour. Americans lost an average of 63 hours sitting in traffic in 2024 — the
highest level ever measured... That’s the equivalent of nearly eight full
workdays lost to traffic and marks a 16 percent increase in national
congestion costs over the last five years, now totaling $269 billion
annually.” That exaggerates.

Below is the report’s summary table. The $269 billion total cost estimate includes $35.8 billion for trucking
leaving $233.2 for commuting. Dividing this by unit costs (5233.2 billion/$1,480) indicates the UMR assumes 158
million motorists experience significant congestion. This apparently applies region’s maximum delay values to
all urban auto commuters including off-peak, small town, suburb-to-suburb, reverse and short commutes. That
overestimates congestion exposure: the 63 annual delay hours should only apply to less than 15% of Americans
who most days drive longer distances in large cities during peak periods.

Figure 24 Urban Mobility Report (UMR) Summary Table
results. It claims that 158
Exhibit 1. Major Findings of the 2025 UMR (494 U.S. Urban Areas) million auto commuters

Measures of... 1982 | 2000 | 2019 | 2023 | 2024 | V' experience 63 average annual
.Individual Congestion delay hours worth 51,480, and
Yearly delay per auto commuter (hours) 20 38 54 61 63 +17% i i i
Travel Time Index 110 | 119 | 1.23| 1.24| 1.26 | +3points congest/on costs are i r'7creas‘/ng,
Planning Time Index (freeway only) - -| 162| 161| 1.70| +8points but it exaggerates by including
“Wasted" fuel per auto commuter (gallons)? 5 15 21 18 18 -14% many motorists who seldom

(see footnote)
Congestion cost per auto commuter (in 2024 $) $763 | $1,148 | $1,260 | $1.419 | $1,480 +18%

..The Nation’s Congestion Problem

drive under urban-peak
conditions, much of what it

Travel delay (billion hours) 1.8 5.1 89 9.2 9.8 +10% .

“Wasted” fuel (billion gallons)® (see footnote) 0.8 2.4 3.4 2.7 28| -18% calls “congestion costs” are
Truck congestion cost (billions of 2024 §) $2.2 8§83 | 8251 | $332| 8358 +43% . . Ay
Congestion cost (billions of 2024 §) $19 | 802 | $233| $257| 269 | +16% traffic law compliance — drivers

Travel volume (billion miles traveled) 670 1,160 1,600 1,595 1,665 +4%
Note:
Yearly Delay per Auto Commuter—The extra time spent during the year traveling at congested speeds rather than
free-flow speeds by private vehicle drivers and passengers who typically travel in the peak periods.
Travel Time Index—The ratio of travel time in the peak period to travel time at free-flow conditions. A travel time
index of 1.30 indicates a 20-minute free-flow trip takes 26 minutes in the peak period.
Planning Time Index (freeway only)—The ratio of travel time on the worst day of the month to travel time in free-flow
conditions.
Excess Fuel—The amount beyond what would have been expected at free-flow speeds.

reducing speeds to what is
legal and efficient — and much
of the long-term delay growth
reflects faster off-peak travel
rather than increased
congestion. Its cost values

Congestion Cost—The yearly value of delay time and wasted fuel by all vehicles.
Travel Volume—Miles traveled by all vehicles during the year.

should be considered upper-
bound estimates.
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The UMR only reports congestion costs per motorist which ignores impacts on non-drivers and the congestion
costs reduced by shifts to non-auto modes. As a result, it overestimates per capita congestion costs in compact,

multimodal communities where residents can minimize urban-peak
driving, and undervalues the benefits of multimodal planning and
Smart Growth policies that reduce urban-peak driving by improving
non-auto modes and reducing travel distances.

The UMR claims that 40% of urban-peak travel experiences severe
congestion and only 1% is uncongested, as illustrated to the right,
although other sources indicate that only a small portion of urban
roadways experience significant delays, as previously discussed. It
also overestimates congestion costs by using freeflow baseline
speeds that exceed what is legal, efficient and safe, overvalues
delay (it values personal time at 100% of median wages, which is
two or three times what most experts recommend), and
overestimates vehicle occupancy (it assumes 1.5 average
occupants, which is higher than the 1.08 average for commute
trips). It ignores research showing that higher traffic speeds tend to
increase fuel, crash and emission costs, as illustrated in the figure
below. Its Appendix A acknowledges the possibility that reducing
congestion could increase fuel cost by increasing traffic speeds and

Figure 25 Urban-Peak Travel (UMR 2025)

About 40% of travel is in
severe congestion ...

Light 5%

Uncongested 1%

Extreme
20%

Moderate
28%

Severe
20%

Heavy 26%
The UMR claims that 40% of urban peak travel
occurs in severe or extreme congestion and only
1% is uncongested, but this is inconsistent with
other sources. This reflects the tendency of
traffic apps to oversample congestion delay.

inducing more vehicle travel (Schrank, Eisele and Lomax 2025, p. 27), but the UMR analysis ignores these
effects.

Speed-Fuel Efficiency Curves
UMR Curve (Schrank, Eisele and Lomax 2019)

Real World Fuel Consumption (X-Engineer.com)
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The UMR speed-efficiency curve (left) assumes that higher traffic speeds reduce fuel consumption and emissions,
but other studies indicates that increase at speeds over about 100 kph (60 mph).

The UMR claim that per commuter congestion delays tripled between 1982 and 2024 is not supported by
previously described data indicating that commute speeds increased during that period, which indicates that
the estimated delay growth actually reflects faster off-peak speeds rather than more congestion.
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The following graph adjusts the UMR’s cost estimates to reflect best analysis practices. This indicates that
realistic congestion cost estimates are an order of magnitude lower than what the UMR claims.

Figure 27  Adjusted Congestion Cost Estimates
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UMR estimates that congestion costs average $1,480 annually per auto commuter, but that is based on freeflow baseline
speeds, exaggerated congestion exposure, overvaluing delay, and ignoring non-commute impacts. Applying best evaluation
practices and adding non-commute delays reduces estimated costs by an order of magnitude.

Transportation planning is shifting from mobility-based to accessibility-based analysis which measures the time
and money required to reach desired services and activities (Levinson and King 2020; Sundquist, McCahill and
Brenneis 2021). In response the UMR added a section, Observed Destination Access, that introduces Total Urban
Coverage (TUC), which measures the portion of a region reachable by driving in 30 minutes. This is not
multimodal and does not account for the concentration of services and activities in urban centers. As a result, it
underestimates accessibility in compact, multimodal regions and overestimates it in smaller, auto dependent
regions; for example, Denver has a high TUC although New York provides far better accessibility. It is therefore
not useful for accessibility planning.

Figure 28 Large Region Total Urban Coverage (TUC)

Rank Urban Arca Tue Range PP The TUC measures the portion of a region
: LRSS  that motorists can reach in 30 minutes. It

1 Denver-Aurora CO (25.3%) 4.1 656 ; :
2 | SanDiego CA 17.9% 4.2 630 | does not effectively measure access to
3 Phoenix-Mesa AZ 16.5% 4.4 1,114 . .. . / . /
4 | San Francisco-0akland GA 16.2% 0y 56 | Services and activities, is not multimodal, and
S [Minneapalis:STIRatIIMIEW] 13.0% 45 1082\ jt grbitrarily rates smaller, sprawled regions
6 Detroit MI 12.8% 4.7 1,318 ) i i
7 | MiamiFL 12.2% 3.9 1332 | like Denver and San Diego higher than large
8 | Tampa-St. Petershurg FL , 11.3% 29 10491 multimodal regions like New York and
9 Los Angeles-Long Beach-Anaheim CA 11.1% 3.9 1,655 . I
10 | Dallas-Fort Worth-Arlington TX 11.0% 44 1772 | Atlanta that provide far better accessibility,
11| Houston IX 10.7% 42 Y7780 particularly for non-drivers. This provides no
12 Seattle WA 9.1% 4.1 1,041
13 | Washington DG-VA-MD 8.8% 4.0 1321 | useful guidance for accessibility planning. It
14 Chicago IL-IN 5.9% 4.0 2,377 . . . .
15 | Philadelphia PA-NJ-DE-MD 5.6% 3.9 1950 | appears intended to justify urban highway
16 | Boston MA-NH-RI 5.1% 4.0 1728 | expansions and undervalue multimodal
17 Atlanta GA 4.2% 4.3 2,592 .
18 | New York-Newark NY-NJ-CT 3.9 a0 | planning and Smart Growth.
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Because the UMR only measures auto traffic at a regional scale it provides little useful guidance to help
individuals reduce their congestion exposure when choosing home locations, or for analyzing how planning
decisions affect per capita congestion costs; that requires multimodal, neighborhood-scale analysis. It links to a
Mobility Improvement Strategies website that identifies 98 potential decongestion strategies; although many of
these expand urban roadway capacity, it exaggerates their benefits by ignoring induced travel impacts. It only
recommends road user fees to finance new highways, overlooking the success of decongestion tolls in cities
such as New York, London and Stockholm. Most Smart Growth strategies listed link to blank pages.

The UMR ignores basic research standards such as comprehensive literature reviews, replicable analysis,
discussion of possible omissions and biases, or peer review. For example, Appendix A (Methodology), includes
no review of current congestion costing literature, no discussion of possible biases or sensitivity analysis. It
acknowledges (p. 27) that roadway expansions can induce more vehicle travel and increase fuel consumption,
but the report ignores these factors. Appendix B (Vehicle Occupancy) justifies a 1.5 average vehicle occupancy
rate to congested driving rather than the more realistic 1.08 value for commute trips. Appendix C (Value of
Delay Time) includes no review of current travel time valuation literature; its key reference is a forty-year-old
TTI study. Appendix D (Observed Access) includes no review of accessibility analysis literature or discussion of

possible omissions and biases.

The table below evaluates the Urban Mobility Report relative to best congestion costing practices. It violates

many of these practices in ways that exaggerate congestion costs and highway expansion benefits. As a result, its

cost values should be considered upper-bound estimates.

Table 7 Urban Mobility Report Evaluated on Best Practices

Congestion
metrics

Only calculates auto commuter delays. Does not
discuss external costs or deadweight losses.

Overestimates costs. Unsuitable for strategic
planning, pricing or equity analysis.

Baseline speeds

Uses freeflow speeds, capped at 65 mph. Does
not discuss alternative baselines.

Overestimates congestion costs. Much of its
estimated delays are traffic law compliance.

Congestion
exposure

Applies delay values to 158 million motorists
including off-peak, reverse and short commutes.

Overestimates the amount of vehicle travel
that experiences severe congestion.

Peak to off-peak
speed trends

Does not account for the effects of higher off-
peak traffic speeds when calculating delays.

Overestimates long-term congestion cost
growth.

Travel time Values personal travel time at 100% of wages Overestimates delay costs compared with
valuation and assumes 1.5 average vehicle occupancy. standard recommendations.

Congestion Ignores congestion equilibrium and induced Exaggerates future congestion problems and
dynamics vehicle travel impacts. roadway expansion benefits.

Additional Ignores increased fuel, crash and emission costs Exaggerates moderate congestion (LOS B-D)
impacts caused by high traffic speeds and induced travel. | costs and roadway expansion benefits.
Research Ignores academic standards such as literature Lacks quality control and provides
standards reviews, transparent data and peer review. untrustworthy results.

This table summarizes the degree that the Urban Mobility Report reflects best congestion evaluation practices.
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Trucking Industry Congestion Costs

The Cost of Congestion to the Trucking Industry, estimates that U.S. large truck congestion costs totalled $108.8

billion in 2022, nearly three times the UMR’s estimate (ATRI 2024). Although truck speeds increased between
2016 and 2022, as illustrated below, the study estimates that congestion costs increased due to higher

operating costs.

Figure 29

Major Highway Truck Speeds 2016-2022 (ATRI 2024)
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Between 2016 and 2022
freight truck average speeds
on major highways
increased, but so did their
estimated congestion costs
due to higher operating
costs including fuel and
operator wages.

The table below summarizes the degree the ATRI report reflects best practices.

Table 8 Cost of Congestion to the Trucking Industry Evaluated on Best Practices
Factor This Study’s Practices Impacts

Congestion
metrics

Only calculates trucking delay costs. Does not
discuss external costs or deadweight losses.

Overestimates costs compared with what is
economically optimal.

Baseline speeds

Uses freeflow speeds. Does not discuss
alternative baselines.

Overestimates costs compared with optimal
speeds.

Congestion
exposure

Appears to apply high delay values to all truck
travel.

May overestimate delays and the amount of
truck travel that experiences congestion.

Peak to off-peak
speed trends

Does not adjust delay values to account for
higher off-peak traffic speeds.

Overestimate congestion growth when off-
peak speeds increase.

Travel time

valuation Applies high values of travel time. May overestimate congestion costs.
Congestion Includes no discussion of traffic congestion

dynamics equilibrium or induced vehicle travel. No impacts.

Additional Ignores the additional fuel, crash and emission Exaggerates moderate congestion costs by
impacts costs caused by higher speed traffic. ignoring benefits of lower speeds.
Research Fails to reflect academic research standards such | Includes insufficient information to
standards as replicable analysis and peer review. understand or replicate analysis.

This table summarizes the degree The Costs of Congestion to the Trucking Industry reflects best evaluation practices.
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Handbook on External Costs of Transport

This European Commission’s Handbook on External Costs of Transport (EC 2020) provides comprehensive
guidance for project evaluation including a detailed literature review, discussion of costing theory and methods,
plus recommendations for optimizing investments, prices and equity analysis. It calculates social marginal
congestion costs using both delay and deadweight methods for various vehicle types and travel conditions, as
summarized below.

Table 9 European Road Vehicle Congestion Cost Estimates, 2019 (EU 2020

Passenger Transport (pkm = passenger-kms; vkm = vehicle-kms)

Delay Costs Deadweight Loss Costs

Total €-cent/ €-cent/ Total €-cent/ €-cent/
[Billion €] pkm vkm [Billion €] pkm vkm
Passenger car Total 206.2 4.37 7.03 35.6 0.75 1.21
Passenger car urban 172.6 11.82 19.03 30.0 2.06 3.31
Passenger car inter-urban 33.6 1.03 1.66 5.5 0.17 0.27
Coach bus inter-urban 2.1 0.74 14.49 0.2 0.08 1.50
Total Passenger 208.3 35.8

Freight Transport (tkm = tonne-kms)

Total €-cent/ €-cent/ Total €-cent/ €-cent/
[Billion €] tkm vkm [Billion €] tkm vkm
Light commercial vehicles | urban 32.6 27.75 19.21 5.6 4.78 3.31
Heavy Goods Vehicle urban 17.6 3.81 51.94 3.1 0.67 9.11
Total Freight all 62.3 10.4
Total Road Transport all 270.6 46.2

This table summarizes estimated congestion costs for various vehicles, conditions and metrics. Delay cost are typically
4-8 times deadweight costs, highlighted in red (For example, 208.3/35.8=5.8, 62.3/10.4 = 6.0, and 270.6/46.2 = 5.7).

It emphasizes the importance of basing pricing and equity analysis on the external costs imposed, and provides
examples for various vehicle types and road conditions, such as the example below.

Table 10 Congestion Costs Imposed by Passenger Cars (EU 2020
ocial Marginal Congestion Costs Imposed per Car-Kilometer
Urban (€-cent/vkm) Interurban (€-cent/vkm)
Trunk Roads (Arterials) Other Roads Motorways Other Roads
Over capacity 19.9 41.2 18.2 28.8
Congested 15.4 36.1 14.1 24.6
Near capacity 10.8 29.3 9.9 19.4
Well below capacity 0.0 0.0 0.0 0.0

The external congestion costs that urban motorists impose on other road users are often much higher than average costs.
Efficient road pricing and equity analysis should be based on these external costs.

This indicates that 23% of total traffic congestion costs are for freight and 77% are for personal travel, 84% of
passenger congestion costs are on urban rather than inter-urban roads, and delay costs are typically 4-8 times
higher than deadweight costs. This indicates that marginal external congestion costs are much higher than
average costs, which indicates inefficiency; motorists are likely to drive more than what is economically optimal
and equitable due to the large external costs they impose.
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The table below evaluates the External Costs of Transport relative to best congestion evaluation practices.

Table 11 External Costs of Transport Evaluated on Best Practices
Factor This Study’s Practices Impacts

Congestion
metrics

Provides estimates of internal and external costs,
based on delay and deadweight loss methods.

Reflects best practices.

Baseline speeds

Provides both delay costs, based on freeflow
baseline speeds, and deadweight losses that
reflect optimal peak-period speeds.

Provides guidance for determining
economically-efficient congestion costs and
road pricing.

Congestion
exposure

Does not specify assumptions concerning the
portion of total vehicle travel delayed.

Overestimates delays unless adjusted to
reflect a realistic portion of traffic delayed.

Peak to off-peak
speed trends

Does not report congestion trends.

No impact.

Travel time Includes travel time valuation literature review

valuation and guidance (Appendix F.2.2). Reflects best practices.

Congestion Does not discuss congestion equilibrium or May overestimate future congestion costs
dynamics induced vehicle travel. and roadway expansion benefits.
Additional Includes detailed guidance for evaluating other

impacts traffic impacts including crash risk and emissions. | Reflects best practices.

Research Includes detailed technical discussions and

standards literature reviews. Reflects best practices.

This table summarizes the degree the External Costs of Transport Handbook reflects best practices. It is one of the best.

This Handbook reflects most best practices. It provides guidance that can be applied to other congestion costing

studies.
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Australian, New Zealand and UK Transport Planning Guidance
The Australian Transport Assessment and Planning Guidelines (ATAP 2020), New Zealand’s Monetized Benefits
and Costs Manual (Waka Kotahi 2025), and the UK Department for Transport’s Transport Analysis Guidance
provide detailed guidance to transport agencies for transportation planning economic evaluations. They are
based on extensive research performed by leading experts and organizations.

These guides include discussion of economic principles concerning efficient pricing, and indirect and external
impacts and induced vehicle travel. They apply multimodal analysis which recognizes impacts on non-auto
modes, including travel time savings to transit passengers, and the barrier effect delay that wider roads and
increased traffic imposes on pedestrians and bicyclists. They also include discussion of long-term land use
impacts and potential accessibility improvements from more compact development. These guides reflect most

best practices.

Table 12 Australian, NZ and UK Transport Guides Evaluated on Best Practices
Factor This Study’s Practices Impacts

Congestion
metrics

Provide estimates of internal and external costs
suitable for optimal planning and pricing.

Reflects best practices.

Baseline speeds

Provide some guidance for determining optimal
peak-period speeds.

Provides guidance for determining
economically-efficient costs and road pricing.

Congestion
exposure

Does not specify assumptions concerning the
portion of total vehicle travel delayed.

Overestimates delays unless adjusted to
reflect a realistic portion of traffic delayed.

Peak to off-peak
speed trends

Generally do not report congestion trends.

No impact.

Travel time Include travel time valuation literature reviews

valuation and guidance. Reflects best practices.

Congestion Do not discuss congestion equilibrium but do May overestimate future congestion costs
dynamics discuss induced vehicle travel impacts. and roadway expansion benefits.
Additional Include detailed guidance for evaluating other

impacts traffic impacts including crash risk and emissions. | Reflects best practices.

Research Include detailed technical discussions and

standards literature reviews. Reflects best practices.

This table summarizes the degree that Australian, New Zealand and UK transport planning guides reflect best practices.

They are generally very good.
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Transportation Models
Transportation models are used to predict future travel and the impacts of system changes. Current models
tend to overvalue urban roadway expansions and undervalue other congestion reduction strategies, particularly
integrated programs that include multimodal planning, TDM incentives and Smart Growth policies (Schneider,
Handy and Shafizadeh 2014). For example, they rely on data sets that undercount travel demands by active
modes (walking and bicycling) and by lower-income and central city residents, which underestimates the
benefits of non-auto mode improvements (Wang, et al. 2025); they use short-term rather than long-term values
price elasticity coefficients that underestimate the ability of TDM incentives to reduce traffic congestion (Bain
and Cimon 2025); are insensitive to qualitative factors such as active and public transport convenience, comfort
and perceived safety, which underestimates multimodal planning; and they underestimate long-term induced
travel effects (Volker, Lee and Handy 2020). These biases are often opaque and poorly documented. The table

below lists current practices, describes their impacts, and recommends reforms.

Table 13 Regional Traffic Model Congestion Costing Reforms
Factor Current Practices Impacts Reforms

Congestion
metrics

Only calculates delays to
motorists.

Unsuitable for strategic planning,
pricing or equity analysis.

Measure marginal delay costs
imposed by vehicle type.

Data accuracy

Input data undercounts non-
auto and lower-income travel.

Undervalues multimodal planning
and Smart Growth policies.

Identify and adjust for input
biases.

peak speeds

faster off-peak travel.

when off-peak speeds increase.

Baseline Overestimates costs compared Define and apply optimal
speeds Use freeflow baseline speeds. | with optimal. baseline speeds.

Congestion May overestimate the May overestimate congestion Use realistic estimates of
exposure amount of travel delayed. costs. congestion exposure.

Peak to off- Fails to adjust delay values for | Overestimate congestion growth Correct for delay trends caused

by faster off-peak traffic.

Travel time Overvalues small travel time
valuation savings. Overestimates congestion costs. Use realistic travel time values.
Overlooks or underestimates | Overestimates future congestion Account for congestion
Congestion congestion equilibrium and costs and roadway expansion dynamics including induced
dynamics induced traffic impacts. benefits. vehicle travel impacts.
Ignores additional delay, fuel, Account for costs caused by
Additional crash and emission costs Exaggerates roadway expansion higher speeds and induced
impacts caused by high traffic speeds. | benefits. vehicle travel.
Research Fails to reflect transparency Ensure analysis is documented,
standards and peer review. Allows biased results. transparent and peer reviewed.

This table summarizes reforms for improving regional transportation models to reflect best evaluation practices.

In addition, transportation economic evaluation models tend to undervalue multimodal planning, TDM
incentives and Smart Growth policies. For example, conventional analysis ignores parking costs and therefore
the parking facility savings from reductions in vehicle ownership and trips; undervalues safety and health
benefits from automobile to active mode travel shifts, and overlooks sprawl-related costs such as increased
stormwater management and heat island effects of increased pavement, and increased transportation costs
from dispersed development. New guidance can help improve impact modelling (LCI 2026).

33




Congestion Costing Critique: Critical Evaluation of Traffic Congestion Costing Studies
Victoria Transport Policy Institute

Summary

Various studies with various purposes estimate congestion costs. The INRIX Global Traffic Scorecard and the
TomTom Traffic Index are intended to promote commercial services that can help identify the best time, mode
and route for travelling through cities, and evaluate roadway conditions for planning purposes. The Urban
Mobility Report and Cost of Congestion to the Trucking Industry reports are designed to promote urban highway
expansions. Australian, European Commission, New Zealand and the UK guidance documents are designed to
help transportation agencies optimize transport planning and investment decisions.

This review indicates that some of these studies ignore best practices by overestimating congestion exposure,
using excessive baseline speeds, overvaluing delay time, and ignoring additional costs caused by higher traffic
speeds and induced vehicle travel. Much of what they call congestion costs are traffic law compliance, and
much of their estimated long-term delay growth results from faster off-speed traffic speeds rather than
increased congestion delays. Their results are inconsistent. For example, although the UMR and GTS use the
same data and methods, their results vary widely, as illustrated below. There is no obvious pattern to these
differences: the UMR reports higher delay hours in Los Angeles (136) than Philadelphia (70), but the GTS reports
more delay hours in Philadelphia (101) than Los Angeles (87). Similarly, the UMR estimates truck congestion
costs $36 billion annually, which is much smaller than the ATRI’s $109 billion estimate. This suggests that these
studies’ results are unreliable and unsuitable for planning analysis.

Figure 30 UMR vs GTS Annual Delay Hour Estimates
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Most studies only consider impacts on motorists, they report congestion delays per urban driver or commuter,
which ignores the congestion costs avoided when travellers shift from driving to other modes, the benefits of
public transit priority strategies such as bus lanes, and the barrier effect delays that wider roads with higher
traffic speeds impose on pedestrians and bicyclists, and therefore on transit passengers who use these modes
for local access.

These studies compare congestion costs between urban regions, which has little practical utility since people
and businesses seldom choose regions based on their congestion costs. It would be more useful to compare
costs between neighborhoods to help households choose where to locate within a region, and to better
understand how transportation and land use planning decisions affect congestion costs.
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The graph below adjusts Urban Mobility Report and Global Traffic Scorecard cost estimates to reflect best
practices. It assumes that their estimated costs would decline 10% using legal speed limits and 25% using
efficient and safe speeds instead of freeflow baselines, the portion of travel that experiences significant delay is
half what they assume, and applies recommended travel time values to UMR analysis. This reduces the UMR
estimate about 80% and the GTS estimate 63%. These results are consistent with the Handbook on External
Costs of Transport’s analysis which shows that delay costs are typically 4-8 times deadweight loss estimates.

Figure 31 Congestion Costs Per Auto Commuter
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Estimated costs are much lower using legal or efficient baseline speeds, realistic exposure estimates, and recommended
values of travel time. Applying best practices reduces estimated costs 63% to 80%

By only measuring costs per auto commuter these studies ignore impacts on other travellers and non-commute
trips. The following figure shows estimated congestion costs measured per capita and increased to include non-
commute congestion costs which are assumed to equal 50% of commute delays. This indicates that total U.S.
congestion costs probably average $100 to $200 annually per capita.

Figure 32 Congestion Costs per Capita
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This figure adjusts UMR and GST cost estimates to reflect realistic baseline speeds, exposure and travel time values
averaged per capita rather than per motorist, and adds non-commute delays. This indicates that congestion costs are
probably an order of magnitude less than what these studies claim.
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These studies compare congestion costs between urban regions, which has little practical utility since people
and businesses seldom choose regions based on their congestion costs. It would be more useful to compare
costs between neighborhoods to help households choose where to locate within a region, and to better
understand how local planning decisions affect residents’ congestion costs.

This research indicates that urban density slightly increases congestion intensity but significantly reduces total
per capita congestion costs because residents have better non-auto options and shorter trips which improves
overall accessibility and reduces total travel time and money costs. People who dislike congestion should locate
in compact, multimodal neighborhoods where they can minimize their need for urban-peak driving. Public
policies can reduce overall congestion costs by improving space-efficient modes, providing TDM incentives to
reduce urban-peak driving, and supporting affordable infill in accessible neighborhoods.

Many congestion cost studies reflect poor research standards: they lack comprehensive literature reviews, lack
transparency to allow analysis to be replicated, do not discuss potential uncertainties and biases, are
inadequately referenced, and lack peer review.

The table below summarizes common congestion costing biases and their corrections.

Table 14

Summa

of Common Congestion Costing Biases and Corrections

Factor

Common Omissions and Biases

Recommended Corrections

peak speeds

estimated congestion delays.

Congestion Only measures motorists’ delays. Ignores Consider all impacts on all modes, including indirect and
metrics impacts on other travellers. long-term effects.

Baseline Use freeflow baselines that exceed what is Use baselines that optimize efficiency (e.g. LOS C) or
speeds legal, efficient and safe. reflect travellers’ willingness-to-pay.

Congestion Apply maximum delay values to all urban Use realistic exposure values. Measure delay per capita
exposure motorists. or commuter, not per motorist.

Peak to off- Allows faster off-peak speeds to increase Account for higher off-peak traffic speeds when

calculating congestion delay trends.

Travel time Overvalues small delays. Applies higher values Use realistic values of time that reflect users’ actual
valuation than motorists are usually willing to pay. willingness-to-pay for small travel time savings.
Additional Ignores cost increases caused by faster traffic Use best practices to estimate pedestrian delay, fuel,
impacts and induced vehicle travel. crash and emission impacts.

Congestion Ignores congestion equilibrium and induced Recognize that congestion is self-limiting and roadway
dynamics vehicle travel effects. expansions often induce more vehicle travel.
Research Fails to include literature reviews, transparent

standards and reproducible methods, and peer reviews. Maintain professional research standards.

This table summarizes common congestion cost study biases and corrections for best evaluation practices.
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Harms from Overestimating Congestion Costs
Planning decisions often involve trade-offs between congestion reduction and other goals such as affordability,
safety, non-drivers’ accessibility and environmental quality. Urban road expansions are expensive and tend to

degrade non-auto travel, and by inducing more vehicle travel increase downstream congestion, fuel, crash and
emission costs. Decision-makers need comprehensive information about these impacts.

The graph below compares various transportation costs. Congestion is relatively modest overall, so congestion
reduction strategies are generally not cost effective if they increase other costs but are far more beneficial if
they reduce other costs. For example, a strategy that reduces congestion by 20% but increases vehicle, crash
and pollution costs by 5% is probably not cost effective, but a strategy that reduces congestion costs 10% but
also reduces vehicle, crash and pollution costs by 5% is worth far more because those other impacts are larger

in magnitude.

Figure 33 Transportation Costs Compared (Litman 2026)
$4,000
m Upper Bound Congestion cost
‘5 $3,000 W Realistic Estimate estimates range
©
o B Other Costs f rom.al.aout ’?150
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§ Upper Realistic bound estimate) '
= $1,000 Bound Estimate annually per capita.
3 Even the higher
< - estimate is modest
$0 compared with
Vehicle Vehicle Parking Crash  Residential Roadway Traffic Noise & air other costs
ownership operation subsidies damages parking expenses congestion pollution )

Highway advocates exaggerate congestion costs to lobby for more roadway subsidies (Linovski, et al. 2026)
which result in urban roadway oversupply (Guerra 2025). The figure below shows how best evaluation practices
supports more multimodal planning and TDM solutions that provide better outcomes.

Figure 34 Effects of Overestimating Congestion Costs
Current Practices Best Practices

Congestion is a large cost
imposed on motorists due
to inadequate road space

Expanded roadways
induce more vehicle
travel and costs

Higher total

transportation costs, auto
dependency and sprawl

Congestion is a moderate
cost that motorists impose
on other road users

Multimodel planning and
TDM reduce total vehicle
traffic

Improved travel options,
less total traffic and lower
transportation costs

Current practices that overvalue
congestion costs encourage
roadway expansions that tend to
reduce non-auto accessibility,
increase vehicle travel and
associated costs. This contributes
to automobile dependency and
sprawl. Best practices justify more
multimodal planning and TDM
incentives that increase
transportation system efficiency.
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Conclusions

Traffic congestion is frustrating and wasteful, and planning often involves trade-offs between congestion and
other impacts, so decision-makers accurate information on congestion costs and solutions. This research
identifies best practices and analyzes the degree they are applied in congestion cost studies.

To be accurate and useful congestion evaluations should be comprehensive, considering all significant impacts
on all travellers, not just delay to motorists. Widely cited studies such as the Urban Mobility Report, the INRIX
Global Traffic Scorecard, the TomTom Traffic Index violate these practices. They use freeflow baseline speeds
that are higher than what is legal, efficient and safe; overestimate congestion exposure; overvalue delay costs
compare with motorists’ willingness to pay; and ignore various costs caused by high traffic speeds and induced
vehicle travel. Much of what they call congestion costs is actually traffic law compliance, drivers slowing to legal
speeds, and much of their claimed long-term delay growth reflects faster off-peak traffic rather than increased
congestion. They overlook ways that new technologies and services are reducing congestion costs. Traffic apps
such as INRIX, TomTom and Wayz provide information to optimize urban travel, and mobility substitutes such as
telework and delivery services reduce the need for urban-peak vehicle trips. They represent upper-bound cost
values, more realistic estimates are much lower.

These studies only measure impacts on motorists which ignores the congestion avoided by non-auto travel and
the delays that drivers impose on other travellers. They compare congestion impacts between urban regions,
which has little practical use, rather than within regions which could help households and businesses to choose
less congested locations and researchers identify understand factors that affect congestion. In fact, residents of
compact, multimodal neighborhoods have lower congestion costs because they drive less and make shorter
trips than in sprawled, auto-dependent areas; benefits ignored in many congestion cost studies.

Of course, congestion costs vary widely depending on individuals and trips. Motorists are sometimes willing to
pay significant amounts to avoid congestion but those are exceptions, motorists usually prefer to save money

rather than small amounts of travel time.

Misvaluing congestion is harmful. Planning decisions often

involve trade-offs betwgen traffic sp"eeds and oth(?r accessibility - ~ | .
factors. For example, wider roads with faster traffic create delay dependency "Jrrii?sz
and risk to walking and bicycling, which also reduces transit and sprawl

accessibility. Faster traffic requires longer blocks with fewer
crosswalks and hierarchical road networks with less connectivity,

. Cycle of Auto
and encourages sprawled development. As a result, exaggerating

Dependency
congestion costs and roadway expansion benefits undervalues and Sprawl
many quick, cost-effective and beneficial solutions such as Degraded More
multimodal planning, TDM incentives, Smart Growth and nC;pa-\a“I:ItO congestion

targetted programs. It contributes to the cycle of automobile

dependency and sprawl illustrated to the right. \
Roadway

Better congestion costing practices can help guide better policy expansions
and planning decisions.
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