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All forms of travel impose costs on users and communities, but these costs vary widely depending on mode 
and conditions. 

 

Summary 
This report describes ten transportation costs (financial subsidies, vehicle ownership, vehicle operation, 
roadway infrastructure, parking facilities, traffic congestion, barrier effect, crash damages, noise and air 
pollution, and resource externalities.) and estimates their magnitude for six modes (walking, bicycling, e-
bikes, public transit, fossil fuel and electric cars). Transportation is the second largest household 
expenditure category, after housing, transportation infrastructure – roads and parking facilities – are a 
major cost to governments and businesses, and vehicle travel imposes external costs including 
congestion delays, crash risks and pollution damages. Although all forms of travel impose some costs 
(even walking requires sidewalks and paths), automobile costs are much higher than other modes. This 
is inefficient and unfair; it results in economically excessive vehicle travel, and causes people who drive 
less than average to subsidize the costs of those who drive more than average. Since vehicle travel tends 
to increase with income, this is regressive: lower-income tend to subsidize more affluent motorists. 
 
For more information see, Transportation Cost and Benefit Analysis (www.vtpi.org/tca).  
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Introduction  
Transportation affects our lives and communities in many ways. Most people devote more than an hour 
each day to personal travel, and the nature of this travel experience can directly affect our comfort and 
happiness, and our interactions with our community: the time we spend travelling can be pleasant and 
social, or the worst part of our day.  
 
Transportation, particularly motor vehicle travel, is a major household expense, including many indirect 
costs included in our mortgage, rents, general taxes and the prices of other goods to pay for 
transportation infrastructure such as paths, roads and parking facilities. The mobility and accessibility 
options available to us affect our economic and social opportunities, and therefore a community’s 
economic productivity and equity. How we travel affects our health and safety. 
 
Vehicles require expensive infrastructure; every time somebody purchases an automobile they expect 
governments to build roads to drive on, and businesses to provide off-street parking for their use, plus 
permission to impose external traffic costs including congestion delays, crash risks and pollution 
imposed on other people. Many people assume that user fees cover these costs, but fuel taxes and tolls 
only pay about half of roadway costs, the rest are funded through general taxes, and parking costs are 
incorporated into mortgages, rents, and the prices of other goods. For example, an average household 
pays several hundred dollars in local taxes to pay for local roads and traffic services, and parking 
subsidies add a few cents to the cost of a beer at your local pub, a few dollars to the cost of a restaurant 
meal, and several dollars to your monthly food bill – which all customers pay regardless of whether or 
not they arrive by car.  
 
Although all forms of travel impose costs (even walking requires sidewalks and paths), automobile travel 
external costs are much higher than other modes, so people who drive less than average subsidize the 
costs of those who drive more than average. External costs are both economically inefficient and unfair; 
they result in economically excessive vehicle travel, and they cause people who use resource-intensive 
modes, such as automobiles, to impose net costs on travellers who use resource-efficient modes such as 
walking, bicycling and public transit, and since vehicle travel tends to increase with income, this is 
regressive: lower-income often subsidize the costs of more affluent motorists. 
 
Conventional transportation planning tends to consider some of these costs but often overlooks others. 
For example, planning decisions, such whether to expand roadways, develop bikeway networks or 
improve public transit services, often overlook vehicle ownership and parking costs, and therefore many 
savings to travellers and businesses that result when people shift from driving to walking, bicycling and 
public transit. More comprehensive analysis of these costs can help improve transportation planning 
and policy analysis, and achieve planning goals related to affordability and social equity.  
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Cost Estimates 
This section defines and estimates various transportation costs. 

 
Subsidies 
Some modes receive financial subsidies. About one-third of U.S. public transit expenses are funded by 
fares and two-thirds by subsidies, but it is not appropriate to assign this cost totally to users. Transit 
subsidies are provided, in part, for option value for non-users, so the service is available if needed, like a 
lifeboat on a ship (Geurs, Haaijer and Van Wee 2006). Subsidies are needed largely to maintain service 
at times and locations with low demand, and to provide special services to people with special needs. In 
addition, transit travel has low marginal costs and strong scale economies: an additional passenger on 
an uncrowded bus or train imposes minimal costs and increases efficiency. As transit ridership increases 
in an area, cost recovery ratios increase to the point that high ridership routes fully recover their costs. 
This analysis assumes that marginal user subsidies are half of user costs. 
 
Electric vehicles currently receive Corporate Average Fuel Economy (CAFE) credits that currently average 
$3,000-6,000 per vehicle (for example, during the second quarter of 2020 Tesla sold 90,000 vehicles and 
received $428 million in credits, averaging $4,700 per vehicle), purchase subsidies averaging about 
$5,000 per vehicle, public investments in recharging stations that often provide free electricity 
(commercial stations typically charge $2.50 per recharge), plus road user fuel tax exemptions averaging 
about $310 per vehicle-year, as summarized below. This indicates that for the foreseeable future, 
electric vehicle subsidies total about $1,000 per vehicle-year. 
 
Table 1 Typical Electric Vehicle Subsidies (www.fueleconomy.gov)  

Subsidy Annual Value 
Corporate Average Fuel Economy (CAFE) credits ($4,700 over 15 years) $313 

Purchase subsidy ($5,000 over a 15-year vehicle life) $333 

Electric vehicle recharging stations (50 free annual recharges costing $2.50) $125 

Road user fee exemption (12,500 annual miles, 20 mpg, 50₵ tax per gallon) $310 

Total Annual Subsidy $1,081 

Electric vehicles currently receive subsidies that average more than $1,000 per vehicle-year.  
 
 

Vehicle Ownership 
This includes fixed user expenses such as vehicle depreciation, financing, insurance and maintenance. 
Walking and public transit have no significant fixed costs. Bicycling is estimated to have $100 annual 
fixed costs, assuming that a new bike costs $1,000 and lasts ten years, and e-bikes twice that.  
 
According to the U.S. Consumer Expenditure Survey (BLS 2018), in 2018 motorists spent an average of 
$4,707 per vehicle, although this is probably an underestimate since motorists tend to overlook and 
underestimate many vehicle expenses including depreciation, residential parking, repair, crash damages 
and traffic violation fees (Andor, et al. 2020). This analysis estimates that an average automobile has 
$3,000 annual fixed costs. Electric vehicles currently have higher purchase prices than comparable fossil 
fuel vehicles; this analysis assumes $5,000 annual fixed costs. Some experts predict that declining 
battery costs will soon make electric vehicles cheaper than fossil fuel vehicles, but motorists tend to use 
such efficiency gains to purchase larger battery sets for better performance (speed, capacity and 
distance) rather than to save money, so electric vehicles will probably be relatively costly for the 
foreseeable future.  
 

http://www.fueleconomy.gov/
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Vehicle Operation  
This includes variable expenses that increase with distance travelled, including fuel, tire replacement, 
repairs, road tolls and parking fees. Since most people own shoes, walking marginal costs reflect 
additional replacement or repair costs, estimated to total $100 annually for somebody who walks 1,000 
annual miles. Bicycling 2,000 annual miles is estimated to have $200 per year additional repair and 
maintenance costs, although these costs are lower for cyclists who maintain their own bikes. E-bikes are 
estimated to cost twice as much. Public transit travel is estimated to cost $800 annually, reflecting a 
combination of frequent users who purchase monthly passes and less frequent users who purchase 
individual fares. 
 
This analysis assumes that fossil fuel vehicles have $2,000 annual operating costs. Electric vehicles are 
estimated to have $1,000 annual operating costs, since typical electric vehicle uses 3-12₵ worth of 
electricity per mile, about half the fuel costs of an equivalent gasoline car, but this many be an 
underestimate since electric vehicle batteries must be replaced about every 100,000 miles, which 
currently costs $3,000-15,000 or 3-10₵ per vehicle-mile. Due to their low operating costs, electric cars 
are assumed to travel about 20% more annual miles than a comparable gasoline car which increases 
many of the external costs described below. 
 
Roadway Facilities 
In 2018, government roadway expenditures averaged $814 per vehicle, about half of which is funded by 
user fees, such as fuel taxes and road tolls, and half are funded through general taxes (FHWA 2018, 
Table HF10). These estimates only reflect current roadway expenditures and do not count the 
opportunity costs of land used for road rights of way, which many economists argue should be 
considered a roadway costs (Levinson 2018), or the costs of traffic services such as street lighting and 
traffic law enforcement. Larger vehicles, including buses, impose greater roadway costs per vehicle-mile, 
but less per passenger-mile. This analysis assumes that roadway costs average $800 per vehicle-year for 
gasoline cars, of which half is internal, paid through road user fees, and $1,000 per vehicle-year for 
electric cars due to their greater weight and annual mileage, which are entirely external.  
 
Figure 1 Space Required By Travel Mode (www.vtpi.org/Transport_Land.xls) 

 

 
 
Automobile travel 
requires far more space 
for travel and parking 
than other modes. 
 

 
 
Walking and bicycling have much lower facility costs, although these are difficult to quantify since these 
modes sometimes use roadways and sometimes use special facilities. According to the Alliance for 
Biking & Walking’s Benchmarking Reports (AWB 2018), state departments of transportation spend on 
average about $3 annually per capita on active mode (walking and bicycling) facilities, about 0.5% of 

http://www.vtpi.org/Transport_Land.xls
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their budgets. The figure below illustrates regional transportation expenditures by mode, indicating that 
even in highly urbanized regions, highways receive the majority of funding. This suggests that the share 
of public resources invested in non-auto modes is significantly smaller than their demands. 
 
Figure 2     Regional Transportation Expenditures by Mode (Deakin, et al. 2021) 

 

Even very urban regions 
spend the majority of their 
transportation funds on 
roads, and little on active 
modes.  

 

 
Local transportation budgets probably devote a larger share to sidewalks and paths, but still small 
amounts. For example, the U.S. Federal Highway Administration’s Nonmotorized Transportation Pilot 
Program (FHWA 2014), invested about $100 per capita in pedestrian and cycling improvements in four 
typical communities over a four-year period, and a detailed engineering study estimated that improving 
all Albuquerque, New Mexico sidewalks to optimum standards would cost approximately $60 per capita 
or $6 annual per capita over a decade (Corning-Padilla and Rowangould 2020). This suggests that active 
transport facility costs range from $25-50 annual per user.  
 
Parking Facilities and Subsidies 
Detailed studies indicate that a typical urban community has three to six off-street parking spaces per 
vehicle, including one residential and two to five non-residential spaces (Chester, et al. 2015; Hoehne, et 
al. 2019; Scharnhorst 2018). Considering land, construction and operating costs, urban parking facilities 
annualized costs are typically $500-1,500 for surface spaces and twice as high for structured parking 
(Litman 2021). This suggests that off-street parking costs total $2,000-4,000 per vehicle; cities tend to 
have fewer but more expensive spaces, while suburbs have more but cheaper spaces. Walking requires 
no parking. About ten bicycles can park in the area required for one automobile, and bike parking often 
uses otherwise wasted spaces, so annual parking costs are estimated at $100 for bike, and $200 for e-
bikes that require nearby electric outlets. Some transit users (perhaps 5%) regularly use park-and-ride 
facilities, so this cost is estimated to average $50 per transit user overall. About a third of parking 
facilities are residential, and so can be considered internal (users pay for them directly through rents 
and mortgages) and two thirds are external, financed through taxes and the prices of other goods.  
 
Traffic Congestion  
This refers to the delay that a vehicle imposes on other vehicles in traffic. There are many ways to 
measure these costs (Grant-Muller and Laird 2007). The Texas Transportation Institute’s Urban Mobility 
Report (TTI 2021) estimated that in 2019, US congestion costs totaled $190 billion, or about $730 per 
vehicle-year, although other studies have lower estimates (Litman 2018). This analysis assumes that 
congestion costs average $500 per vehicle-year, and $600 for electric cars due to their higher mileage. 
Bicycles and bus travel can cause congestion, but generally much less than automobile travel under the 
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same conditions (Schaefer, Figliozzi and Unnikrishnan 2020). Case studies indicate that shifts to walking 
and bicycling improvements generally reduce congestion (Rudolph 2017). This analysis assumes that 
pedestrians impose insignificant congestion cots, and bicyclists and transit passengers impose $50 per 
year in congestion costs. 
 
Barrier Effect  
Just as congestion costs reflect the delay that vehicles cause other vehicles, the barrier effect (also called 
community severance) refers to the delay that vehicle traffic causes to walking and bicycling. This 
includes delays when crossing streets, longer trips to reach safer crossing locations, and shifts from 
active to motorized modes (Anciaes, Jones and Mindell 2016). For example, as vehicle traffic increases in 
a neighborhood, parents often limit their children’s walking and bicycling activity, and chauffeur them to 
local destinations. Although generally ignored in North America, some countries have standard methods 
for calculating barrier effect costs for transportation planning (DfT 2018; NZTA 2018). This analysis 
assumes that annual barrier effect costs average $50 per bus passenger, $200 for a conventional 
automobile, and $250 for an electric car, reflecting its higher annual mileage.  
 
Crash Costs 
This refers to crash damages, particularly external costs imposed on other road users. There are various 
ways to calculate these costs. Some estimates only include “economic costs,” such as vehicle damage 
replacement, medical expenses and disability payments, while others also include non-monetary costs, 
often called “pain and suffering.” A widely-cited National Highway Traffic Safety Administration study, 
Economic and Societal Impact of Motor Vehicle Crashes, estimated that in 2010, U.S. crash costs totaled 
$277 billion considering just economic costs, and $871 billion including non-market costs, equivalent to 
about $1,250-4,000 per motor vehicle in current dollars (Blincoe, et al. 2014). A portion of these costs 
are compensated by insurance, but a major portion is uncompensated and therefore external.  
 
This analysis assumes that external crash costs average $1,000 annually for a fossil fuel automobile, and 
$1,200 for electric cars due to their higher annual mileage. Bicycling and public transit are assumed to 
impose $50 annual external costs. Walking is assumed to impose no external crash costs. 
 
Noise and Air Pollution   
Various studies have monetized motor vehicle noise and air pollution costs (Litman 2019). The results 
vary depending on the scope of impacts considered and methods used to measure impacts. For 
example, a major U.S. National Academy of Sciences study estimated that non-climate change emission 
costs average about $150 per vehicle-year (NRC 2009), and a major European study estimated that local 
air pollution costs average 0.0114 Euro and noise costs average 0.009 Euro per vehicle-kilometer, 
totaling about $400 per vehicle-year (CE Delft 2019). Carbon emission costs are generally estimated at 
$20-50 per metric ton. This study assumes that pollution costs currently average $500 per vehicle-year. 
Electric vehicles reduce these costs but electrical production emits various pollutants, and their 
operation produces particulate pollution and tire noise, which are estimated to average $150 annually 
(OECD 2020). Electric bikes are assumed to produce $10 per year pollution costs. 
 
Resource Externalities 
Resource externalities refers to uncompensated costs that result from the production of vehicle and 
their fuels, including government subsidies, environmental damages (such as environmental damages 
caused by oil wells and fracking), human risks from production and distribution (such as oil pipe line and 
truck explosions) plus macroeconomic costs of imports (ExternE 2015; NRC 2009). This reflects addition 
costs of consuming non-renewable resources and therefore the benefits of resource conservation, 
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particularly in countries that devote large amounts of their export exchange to petroleum. This analysis 
assumes that fossil fuel vehicles have resource external costs averaging $200 annually, electric vehicle 
and public transit have $50 annual costs, and e-bikes have $5 annual costs.  
 
Summary  
Table 2 summarizes the estimated annual costs of various modes. It also indicates the assumed annual 
miles travelled by a typical full-time user. These costs can, of course, be pro-rated, for example, if people 
rely on a combination of modes.  
 
Table 2 Annual Costs Per Full-Time User 

 Walk Bike E-Bike Public Transit Gasoline Car Electric Car 

Annual Miles 1,000 2,000 3,000 4,000 10,000 12,000 

Subsidies $0 $0 $50 $400 $0 $1,000 

Vehicle ownership $0 $100 $400 $0 $3,000 $5,000 

Vehicle operation $100 $200 $200 $800 $2,000 $1,000 

Roadway infrastructure $25 $50 $100 $200 $800 $1,000 

Parking $0 $100 $200 $50 $2,000 $2,500 

Traffic congestion $0 $50 $50 $50 $500 $500 

Barrier effect $0 $0 $0 $20 $200 $250 

Crash damages (external) $0 $50 $50 $50 $1,000 $1,200 

Noise and air pollution $0 $0 $10 $100 $500 $150 

Resource externalities $0 $0 $5 $50 $200 $50 

Internal $113  $325  $650  $900  $5,400  $6,500  

External $13  $225  $415  $420  $4,200  $5,550  

Totals $125  $550  $1,065  $1,320  $9,600  $12,050  

This table summarizes annual costs of various travel modes. 

 
Figure 3 illustrates these costs, measured per full time user-year.  
 
Figure  3 Annual Costs per User 

 
This figure compares various costs of six travel modes, measured per year. 
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Figure 4 illustrates these costs measured per mile of travel. 
 
Figure 4 Costs Per Mile of Travel 

 
This figure compares various costs of six travel modes, measured per mile of travel. 

 
 
Table 3 summarizes the estimated costs per mile of travel.  
 
Table 3 Costs Per Mile 

Costs Walk Bike E-Bike Public Transit Gasoline Car Electric Car 

Subsidy $0.000  $0.000  $0.017  $0.100  $0.000  $0.083  

Vehicle ownership $0.000  $0.050  $0.133  $0.000  $0.300  $0.417  

Vehicle operating $0.100  $0.100  $0.067  $0.200  $0.200  $0.083  

Roadway infrastructure $0.025  $0.025  $0.033  $0.050  $0.080  $0.083  

Parking $0.000  $0.050  $0.067  $0.013  $0.200  $0.208  

Traffic congestion $0.000  $0.025  $0.017  $0.013  $0.040  $0.042  

Barrier effect $0.000  $0.000  $0.000  $0.005  $0.020  $0.021  

Crash damages (external) $0.000  $0.025  $0.017  $0.013  $0.050  $0.050  

Noise and air pollution $0.000  $0.000  $0.003  $0.025  $0.050  $0.013  

Resource externalities $0.000  $0.000  $0.002  $0.013  $0.020  $0.004  

This table summarizes per-mile costs of various travel modes. 

 
 
Figure 5 compares the distribution of these costs by mode. Internal-variable costs, such as vehicle 
operation and fares, are roughly proportional to the amount that a person travels, and therefore tend to 
be most efficient and equitable. Internal-fixed costs, such as vehicle ownership and residential parking, 
are borne by users, but do not vary by use and so are inefficient since they encourage users to maximize 
their vehicle travel in order to get their money’s worth from those expenditures. External costs are both 
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inefficient and unfair, particularly when expensive modes used by higher-income travellers impose 
external costs on disadvantaged groups, such as when motorists impose delay, risk or pollution 
exposure on lower-income walkers, bikers and public transit passengers. 
 
Figure  5 Cost Distribution  

 
This figure compares the cost distribution of various modes, assuming that vehicle expenses, plus a third of 
parking costs, and half of gasoline cars’ roadway costs (because they pay fuel taxes) are internal.  

 
 
Figure 6 compares total user costs of these modes. Walking, bicycling, e-bikes and public transit are far 
cheaper, by an order of magnitude, than automobile travel.  
 
Figure  6 Affordability   

 
Walking, bicycling, e-bikes and public transit are much cheaper than automobile travel.  

 
 

$0

$2,000

$4,000

$6,000

$8,000

$10,000

$12,000

Walk Bike E-Bike Public Transit Gasoline Car Electric Car

A
n

n
u

al
 C

o
st

s 
 

Extenal

Internal-Variable

Internal-Fixed

$0

$1,000

$2,000

$3,000

$4,000

$5,000

$6,000

$7,000

Walk Bike E-Bike Public Transit Gasoline Car Electric Car

A
n

n
u

al
 C

o
st

s 
 

Affordable 

Expensive 



Transportation Cost Estimates 
Victoria Transport Policy Institute 

10 
 

Conclusions 
Transportation imposes many costs, including direct user expenses, plus many indirect costs imposed on 
other community members. Transportation is one of the largest household expenses, including some 
often-overlooked costs such as the portion of housing costs devoted to driveways and garages, plus 
additional local taxes and higher prices for commercial goods required to pay for off-street parking. 
Vehicle travel also imposes various external traffic costs including congestion, crash risk and pollution 
imposed on other community members. These costs vary significantly depending on mode and travel 
conditions. Walking, bicycling, e-bikes and public transit are affordable and resource-efficient; they have 
lower user expenses, require less space for travel and parking, impose less risk, consume less energy and 
produce less pollution per mile of travel, and since motorists travel far more annual miles than most 
people who rely on non-auto modes, motorists impose more total annual costs. As a result, people who 
drive less than average tend to overpay their transportation costs and subsidize people who drive more 
than average. This is inefficient and unfair, and since annual vehicle travel tends to increase with 
income, is regressive; it results in lower-income households subsidizing the transportation costs of 
higher income households. 
 
 

Additional Resources 

ATAP (2017), Australian Transport Assessment and Planning Guidelines, ATAP Steering Committee Secretariat 
(https://atap.gov.au) Australia Department of Infrastructure and Regional Development; at 
www.atap.gov.au/user-guide/2-the-atap-guidelines-website. 

CE, INFRAS, ISI (2011), External Costs of Transport in Europe – Update Study for 2008, Studie im Auftrag des 
Internationalen Eisenbahnverbandes (UIC), CE Delft (www.cedelft.eu), INFRAS AG, Zürich, Fraunhofer-ISI, 
Karlsruhe, External Transport Cost Study (http://ecocalc-test.ecotransit.org); at https://bit.ly/3uyxz0j. 

CE Delf (2019), Handbook on Estimation of External Cost in the Transport Sector, CE Delft (www.ce.nl); at 
https://bit.ly/2Z9P5sE. 

Mengying Cui and David Levinson (2018), Full Cost of Travel on the Twin Cities Road Network ($/veh-km), 
University of Sydney; at https://ses.library.usyd.edu.au//bitstream/2123/18776/2/FullCostAnalysis.pdf.  

DfT (2006-2020), Transport Analysis Guidance, UK Department for Transport (www.dft.gov.uk); at 
www.gov.uk/guidance/transport-analysis-guidance-webtag.  

Caroline Evans, et al. (2015), Updating Environmental Externalities Unit Values, Austroads 
(www.austroads.com.au); at www.onlinepublications.austroads.com.au/items/AP-T285-14. 

Stefan Gössling, Jessica Kees and Todd Litman (2022), “The Lifetime Cost of Driving a Car,” Ecological 
Economics, Vo. 194 (https://doi.org/10.1016/j.ecolecon.2021.107335). 

Todd Litman (2009), Transportation Cost and Benefit Analysis, Victoria Transport Policy Institute 
(www.vtpi.org/tca). 

NZTA (2020), Monetized Benefits and Costs Manual, Waka Kotahi NZ Transport Agency (www.nzta.govt.nz); 
at www.nzta.govt.nz/resources/monetised-benefits-and-costs-manual. 

Waka Kotahi (2021), Monetized Benefits and Costs Manual, New Zealand Transport Agency 
(www.nzta.govt.nz); at www.nzta.govt.nz/resources/monetised-benefits-and-costs-manual. 
 

  

https://atap.gov.au/
http://www.atap.gov.au/user-guide/2-the-atap-guidelines-website
http://www.cedelft.eu/
http://ecocalc-test.ecotransit.org/
https://bit.ly/3uyxz0j
http://www.ce.nl/
https://bit.ly/2Z9P5sE
https://ses.library.usyd.edu.au/bitstream/2123/18776/2/FullCostAnalysis.pdf
http://www.dft.gov.uk/
http://www.gov.uk/guidance/transport-analysis-guidance-webtag
http://www.austroads.com.au/
http://www.onlinepublications.austroads.com.au/items/AP-T285-14
https://doi.org/10.1016/j.ecolecon.2021.107335
http://www.vtpi.org/tca
http://www.nzta.govt.nz/resources/monetised-benefits-and-costs-manual
http://www.nzta.govt.nz/
http://www.nzta.govt.nz/resources/monetised-benefits-and-costs-manual


Transportation Cost Estimates 
Victoria Transport Policy Institute 

11 
 

References 
 
AAA (annual reports), Your Driving Costs, American Automobile Association (www.aaa.com); at 
https://newsroom.aaa.com/auto/your-driving-costs.  
 
ABW (2018), Bicycling and Walking in the U.S.: Benchmarking Reports, Alliance for Biking & Walking 
(www.peoplepoweredmovement.org); at http://bikingandwalkingbenchmarks.org. 
 
Asif Ahmed and Peter Stopher (2014), “Seventy Minutes Plus or Minus 10 — A Review of Travel Time Budget 
Studies,” Transport Reviews, Vo. 34:5, pp. 607-625 (DOI: 10.1080/01441647.2014.946460). 
 
Paulo Rui Anciaes, Peter Jones and Jennifer S. Mindell (2016), “Community Severance: Where Is It Found and 
at What Cost?” Transport Reviews, Vo. 36/3, pp. 293-317 (https://doi.org/10.1080/01441647.2015.1077286). 
 
Mark A. Andor, et al. (2020), “Running a Car Costs Much More Than People Think,” Nature, Vo. 580, pp. 453-
455 (doi: 10.1038/d41586-020-01118-w); at www.nature.com/articles/d41586-020-01118-w. 
 
ATAP (2017), Australian Transport Assessment and Planning Guidelines, ATAP Steering Committee Secretariat 
(https://atap.gov.au) Australia Department of Infrastructure and Regional Development. 
 
Lawrence Blincoe, et al. (2014), Economic and Societal Impact of Motor Vehicle Crashes, 2010, Report DOT HS 
812 013, National Highway Traffic Safety Administration (www-nrd.nhtsa.dot.gov); at www-
nrd.nhtsa.dot.gov/Pubs/812013.pdf. 
 
BLS (annual reports), Consumer Expenditure Survey, Bureau of Labor Statistics (www.bls.gov/cex). 
 
Mark Burris, et al. (2016), Travelers’ Value of Time and Reliability as Measured on Katy Freeway, Texas A&M 
Transportation Institute PRC 15-37F; at www.trb.org/Main/Blurbs/174885.aspx. 
 
CDC (2018), Physical Activity Guidelines for Americans, U.S. Center for Disease Control (www.cdc.gov); 
summary at www.cdc.gov/physicalactivity/everyone/guidelines/adults.html. 
 
CE Delf (2019), Handbook on Estimation of External Cost in the Transport Sector, CE Delft (www.ce.nl); at 
https://bit.ly/2Z9P5sE. 
 
Robert Cervero (2011), Going Beyond Travel-Time Savings, World Bank (www.worldbank.org); at 
https://bit.ly/378st04. 
 
Mikhail Chester, et al. (2015), “Parking Infrastructure: A Constraint on or Opportunity for Urban 
Redevelopment?  Journal of the American Planning Association, Vol. 81, No. 4, pp. 268-286 
(doi.org/10.1080/01944363.2015.1092879); at www.transportationlca.org/losangelesparking. 
 
CNT (2018), Housing + Transportation Affordability Index, Center for Neighborhood Technology 
(http://htaindex.cnt.org). 
 
Alexis Corning-Padilla and Gregory Rowangould (2020), “Sustainable and Equitable Financing for Sidewalk 
Maintenance,” Cities, Vo. 107 (https://doi.org/10.1016/j.cities.2020.102874). 
 
Elizabeth Deakin, et al. (2021), Evaluation of California State and Regional Transportation Plans and Their 
Prospects for Attaining State Goals, UC Berkeley ITS (https://doi.org/10.7922/G2MP51KQ). 

http://www.aaa.com/
https://newsroom.aaa.com/auto/your-driving-costs/
http://www.peoplepoweredmovement.org/
http://bikingandwalkingbenchmarks.org/
https://doi.org/10.1080/01441647.2014.946460
https://doi.org/10.1080/01441647.2015.1077286
https://www.nature.com/articles/d41586-020-01118-w
https://atap.gov.au/
http://www-nrd.nhtsa.dot.gov/
http://www-nrd.nhtsa.dot.gov/Pubs/812013.pdf
http://www-nrd.nhtsa.dot.gov/Pubs/812013.pdf
http://www.bls.gov/cex
http://www.trb.org/Main/Blurbs/174885.aspx
http://www.cdc.gov/
http://www.cdc.gov/physicalactivity/everyone/guidelines/adults.html
http://www.ce.nl/
https://bit.ly/2Z9P5sE
http://www.worldbank.org/
https://bit.ly/378st04
http://dx.doi.org/10.1080/01944363.2015.1092879
http://dx.doi.org/10.1080/01944363.2015.1092879
http://www.transportationlca.org/losangelesparking
http://htaindex.cnt.org/
https://doi.org/10.1016/j.cities.2020.102874
https://doi.org/10.7922/G2MP51KQ


Transportation Cost Estimates 
Victoria Transport Policy Institute 

12 
 

 
DfT (2006-2018), Transport Analysis Guidance, UK Department for Transport (www.dft.gov.uk); at 
www.gov.uk/guidance/transport-analysis-guidance-webtag. 
 
Edmunds (2019), The True Cost of Powering an Electric Car, (www.edmunds.com); at 
https://edmu.in/2CT1k5s. 
 
ExternE (2015), Externalities of Energy, European Commission (www.externe.info); at 
www.externe.info/externe_d7/sites/default/files/methup05a.pdf.  
 
FHWA (2014), Nonmotorized Transportation Pilot Program: Continued Progress in Developing Walking and 
Bicycling Networks – May 2014 Report, John A Volpe National Transportation Systems Center, USDOT 
(www.fhwa.dot.gov); at https://bit.ly/1KakRWU. 
 
FHWA (2018), Highway Statistics, Federal Highway Administration (www.fhwa.dot.gov); at 
www.fhwa.dot.gov/policyinformation/statistics.cfm. 
 
Karst Geurs, Rinus Haaijer and Bert Van Wee (2006), “Option Value of Public Transport: Methodology for 
Measurement and Case Study for Regional Rail Links in the Netherlands,” Transport Reviews, Vol. 26/5 
(https://doi.org/10.1080/01441640600655763). 
 
Susan Grant-Muller and James Laird (2007), International Literature Review of the Costs of Road Traffic 
Congestion, Scottish Executive (www.scotland.gov.uk); at https://bit.ly/3kvNx6e. 
 
Christopher G. Hoehne, et al. (2019), “Valley of the Sun-Drenched Parking Space: The Growth, Extent, and 
Implications of Parking Infrastructure in Phoenix,” Cities, Vol. 89, pp. 186-198 
(doi.org/10.1016/j.cities.2019.02.007); at https://bit.ly/2FlRUfN. 
 
ITF (2019), What is the Value of Travel Time Savings, International Transport Forum 
(www.internationaltransportforum.org); at www.itf-oecd.org/what-value-saving-travel-time. 
 
Kara Kockelman, et al. (2013), The Economics of Transportation Systems: A Reference for Practitioners, TxDOT 
Project 0-6628, University of Texas at Austin (www.utexas.edu); at 
www.utexas.edu/research/ctr/pdf_reports/0_6628_P1.pdf. 
 
Akshaya Kumar Sen, Geetam Tiwari and Vrajaindra Upadhyay (2010), “Estimating Marginal External Costs of 
Transport in Delhi,” Transport Policy, Vol. 17, pp. 27–37; at https://bit.ly/3pUn2br. 
 
David Levinson (2018), Road Rent – On the Opportunity Cost of Land Used for Roads, Transportist 
(https://transportist.org); at https://bit.ly/2HzQ2Ua.   
 
David M. Levinson, Wes Marshall and Kay Axhausen (2018), Elements of Access: Transport Planning for 
Engineers, Transport Engineering for Planners, Transportist (https://transportist.org); at 
https://transportist.org/books/elements-of-access. 
 
Sherman Lewis, Emilio Grande and Ralph Robinson (2020), The Mismeasurement of Mobility for Walkable 
Neighborhoods, Mineta Transportation Institute (https://transweb.sjsu.edu); at  https://bit.ly/38BZEZA 
 
Todd Litman (2013), “The New Transportation Planning Paradigm,” ITE Journal (www.ite.org), Vo. 83, No. 6, 
pp. 20-28; at www.vtpi.org/paradigm. 

http://www.dft.gov.uk/
http://www.gov.uk/guidance/transport-analysis-guidance-webtag
http://www.edmunds.com/fuel-economy/the-true-cost-of-powering-an-electric-car.html
https://edmu.in/2CT1k5s
http://www.externe.info/
http://www.externe.info/externe_d7/sites/default/files/methup05a.pdf
http://www.fhwa.dot.gov/
https://bit.ly/1KakRWU
http://www.fhwa.dot.gov/
http://www.fhwa.dot.gov/policyinformation/statistics.cfm
https://doi.org/10.1080/01441640600655763
http://www.scotland.gov.uk/
https://bit.ly/3kvNx6e
https://bit.ly/2FlRUfN
http://www.internationaltransportforum.org/
http://www.itf-oecd.org/what-value-saving-travel-time
http://www.utexas.edu/
http://www.utexas.edu/research/ctr/pdf_reports/0_6628_P1.pdf
https://bit.ly/3pUn2br
https://transportist.org/
https://bit.ly/2HzQ2Ua
https://transportist.org/
https://transportist.org/books/elements-of-access/
https://transweb.sjsu.edu/
https://bit.ly/38BZEZA
http://www.ite.org/
http://www.vtpi.org/paradigm


Transportation Cost Estimates 
Victoria Transport Policy Institute 

13 
 

 
Todd Litman (2014), The Mobility-Productivity Paradox: Exploring Negative Relationships Between Mobility 
and Economic Productivity, International Transportation Economic Development Conference; at 
www.vtpi.org/mob_paradox.pdf. Also see, Are Vehicle Travel Reduction Targets Justified? at 
www.vtpi.org/vmt_red.pdf. 
 
Todd Litman (2018), Smart Congestion Relief: Comprehensive Analysis of Traffic Congestion Costs and 
Congestion Reduction Benefits, Paper P12-5310, TRB Annual Meeting, Victoria Transport Policy Institute 
(www.vtpi.org); at www.vtpi.org/cong_relief.pdf. 
 
Todd Litman (2019), Socially Optimal Transport Prices and Markets, Victoria Transport Policy Institute 
(www.vtpi.org); at www.vtpi.org/sotpm.pdf. 
 
Todd Litman (2020), Our World Accelerated. How 120 Years of Transportation Progress Affects Our Lives and 
Communities, Victoria Transport Policy Institute (www.vtpi.org); at www.vtpi.org/TIEI.pdf.  
 
Todd Litman (2021), Transportation Cost and Benefit Analysis, Victoria Transport Policy Institute 
(www.vtpi.org/tca). 
 
Corinne Mulley, et al. (2013), “Valuing Active Travel: Including the Health Benefits of Sustainable Transport In 
Transportation Appraisal Frameworks, Research in Transportation Business & Management, Vol. 7, pp 27-34 
(https://doi.org/10.1016/j.rtbm.2013.01.001). 
 
NAR (various years), National Community Preference Survey, National Association of Realtors 
(www.realtor.org); at www.nar.realtor/reports/nar-2017-community-preference-survey. 
 
NHTS (2017), Summary of Travel Trends, National Household Travel Survey (https://nhts.ornl.gov); at 
https://nhts.ornl.gov/assets/2017_nhts_summary_travel_trends.pdf.  
 
NRC (2009), Hidden Costs of Energy: Unpriced Consequences of Energy Production and Use, National Research 
Council, National Academy of Sciences (www.nap.edu/catalog/12794.html); at https://bit.ly/3umqdwb. 
 
NZTA (2020), Monetized Benefits and Costs Manual, Waka Kotahi NZ Transport Agency (www.nzta.govt.nz); 
at www.nzta.govt.nz/resources/monetised-benefits-and-costs-manual. 
 
OECD (2020), Non-exhaust Particulate Emissions from Road Transport. An Ignored Environmental Policy 
Challenge, Organization for Economic Cooperation and Development (https://doi.org/10.1787/4a4dc6ca-en). 
 
Ricardo-AEA (2014), Update of the Handbook on External Costs of Transport Final Report, European 
Commission (http://ec.europa.eu); at https://bit.ly/34Ci8ZU. 
 
Frederic Rudolph (2017), Analysing the Impact of Walking and Cycling on Urban Road Performance: A 
Conceptual Framework, Wuppertal Inst. Flow Project (http://h2020-flow.eu); at https://bit.ly/2msdjNo. 
 
Deborah Salon (2014), Quantifying the Effect of Local Government Actions on VMT, UC Davis Institute of 
Transportation Studies (https://its.ucdavis.edu), California Air Resources Board; at https://bit.ly/2NHsmkS. 
 
Eric Scharnhorst (2018), Quantified Parking: Comprehensive Parking Inventories for Five U.S. Cities, Research 
Institute for Housing America and Mortgage Bankers Association (www.mba.org); at https://bit.ly/2LfNk4o. 
 

http://www.vtpi.org/mob_paradox.pdf
http://www.vtpi.org/vmt_red.pdf
http://www.vtpi.org/
http://www.vtpi.org/cong_relief.pdf
http://www.vtpi.org/
http://www.vtpi.org/sotpm.pdf
http://www.vtpi.org/
http://www.vtpi.org/TIEI.pdf
http://www.vtpi.org/tca
https://doi.org/10.1016/j.rtbm.2013.01.001
http://www.realtor.org/
http://www.nar.realtor/reports/nar-2017-community-preference-survey
https://nhts.ornl.gov/
https://nhts.ornl.gov/assets/2017_nhts_summary_travel_trends.pdf
http://www.nap.edu/catalog/12794.html
https://bit.ly/3umqdwb
http://www.nzta.govt.nz/resources/monetised-benefits-and-costs-manual
https://doi.org/10.1787/4a4dc6ca-en
http://ec.europa.eu/
https://bit.ly/34Ci8ZU
http://h2020-flow.eu/
https://bit.ly/2msdjNo
https://its.ucdavis.edu/
https://bit.ly/2NHsmkS
http://www.mba.org/
https://bit.ly/2LfNk4o


Transportation Cost Estimates 
Victoria Transport Policy Institute 

14 
 

Jaclyn S. Schaefer, Miguel A. Figliozzi and Avinash Unnikrishnan (2020), “Evidence from Urban Roads without 
Bicycle Lanes on the Impact of Bicycle Traffic on Passenger Car Travel Speeds,” Transportation Research 
Record 2674, pp. 87-98 (https://doi.org/10.1177/0361198120920880). 
 
Gregory H. Shill (2020), “Should Law Subsidize Driving?” University 0f Iowa Legal Studies Research Paper No. 
2019-03, New York University Law Review, (http://dx.doi.org/10.2139/ssrn.3345366). 
SSTI (2018), Modernizing Mitigation: A Demand-Centered Approach, State Smart Transportation Initiative 
(www.ssti.us) and the Mayors Innovation Project; at https://bit.ly/3hqEzoi. 
 
"Paul J. Tranter (2004), Effective Speeds: Car Costs are Slowing Us Down, University of New South Wales, for 
the Australian Greenhouse Office (www.climatechange.gov.au); at https://bit.ly/36g5oa9. 
 
TTI (2019), Urban Mobility Report, Texas Transportation Institute (https://mobility.tamu.edu/umr/report). 
 
WHO (2020), Health Economic Assessment Tool for Cycling and Walking, World Health Organization Region 
Office Europe (www.euro.who.int); at https://bit.ly/2NwBKZb. 
 
Xiang Yan (2021), “Toward Accessibility-Based Planning,” Journal of the American Planning Association, (DOI: 
10.1080/01944363.2020.1850321). 
 
 
 
www.vtpi.org/tce.pfd 

 
 

https://doi.org/10.1177/0361198120920880
http://dx.doi.org/10.2139/ssrn.3345366
http://www.ssti.us/
https://bit.ly/3hqEzoi
https://mobility.tamu.edu/umr/report
http://www.euro.who.int/

