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Fair Share Transportation Planning
Estimating Non-Auto Travel Demands and Optimal Infrastructure Investments
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By Todd Litman

In a typical community, 200% oftravelers cnnot, shold not, or prefer not to drive, yet neauto modes
only receive about 10% of total transportation infrastructure investments. More comprehensive analysis
can justify more multimodal planning which enss that nordrivers receivéheir fair share of resources.

Summary

Most mmmunities have two transportation systems: an automotoiteented system that includes
higherspeedroads and parking facilities, plus a rauto system that includes sidewalks, paths,
lower-speed roads, and public transit servicBganning decisions often involve tradéfs between
them. This study examines how determine the optimal balance of investsia these two systems.
It estimatesnon-auto travel demands and describes hplanning shoulderve them In a typical
North American community 20% to 40%t@velers cannot, should not or prefer not to drive and will
use norauto modes if they are ewenient, comfortable and affordable. This is higher than
commonlycited statisticindicateandmuchhigher than the portion ofransportation investments
currently devoted to norauto modes. This study identifies economic pritesghat can guide
multimodal planningand describescommon biases that undervalue and underinvieston-auto
modes. It concludes that to be efficient and equitalgianningshouldinvestin non-auto modesat
leastasmuch agheir potential mode shares, and more to achieve &gic goalsand correct for a
century of underinvestmentThis is more comprehensive tharevious studies
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Introduction

Most communities have two transportation systems: an automotoiteented system that includes
higher speedoads and parkingacilities plus a norauto system that includes sidewalks, paths, lower
speed roads, and public transit services. This study exarmesleterminethe optimal balance of
investments irthesetwo systems

Figure 1 Per Capita Vehicle Travel Trends (FHWA various years)
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During tre Twentieth Centurymotorvehicle travel grew from virtually zero to becerthe dominant
mode, as illustrated in Figure During thatperiodit made sense to invest signifitaresource in
automobile infrastructureCurrently the majority oftransportationinfrastructure spendingndroad
space are devoted to automobile facilities including traffic lanes and parkimegepriorities contribute
to a selfreinforcing cycle of automobile dependency and sprawl, as illustrat&igure 2

Figure 2 Cycle of Automobile Dependency and Spraw!
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These practices reflected the assumptions that automobiles are superior to other travel modes, there is
little demand for norauto travel, and improving neauto modes provides small benefifBhere are

good reasons to question those assumptions. Although automaobile travel provides many benefits is also
imposes large costs and is unsuitable for many t@egamon planning practices underestimate ron

auto modedemands and benefits. Surveys irate that manytravelerswould prefer to drive less and

rely more onalternatives provided they are convenient, comfortable and affordable (NAR 2019).

Qurrent demographic and economic trengsging population, urbanizatioimcreasing health concerns
chandng preferencesandimproved norauto optionssuch agelework and ebikes—areincreasing
non-auto traveldemands (ITF 2012 addition, most communities have goals to increase
transportationdiversity in order tchelp achieveefficiency, affordabilif, equity, healthand
environmentalgoals Virtually everybody benefits when planning responds to-aoto demands,

including motorists who experience less congestion, crash risk and chauffeuring burdens.

This study examines these issues. Although previtudies investigate demands for walking, bicycling,
and public transit individually, and for specific groups such as people with disabilities, low income
households and youths, there is little research on aggregateauba travel demands. Aggregate
analsis is appropriate because their demands often overlap. For example, most transit trips include
walkingandbicycling links, and most nedriversrely on a combination of neauto modeslt is

therefore useful to evaluate neauto demands togetheto guide integrated multimodal planninglhis
study should be of interest to policy makers, planning practitioners, advocates fesiutorplanning,

and anybody who wants a more efficient and equitable transportation system.

Valuing Multimodalism

To be efficientand fair, a transportation system must be multimodal in order to serve divelessmands
including the needs of travellers who cannot, should not, or prefer not to dtitman 2021 L6pez,
Annema and van Wee 20RZX hislets travellers choose the besbption for each trip: walkig and
bicycling for locaérrands public transit on busy corridors, and automobiles when they are truly most
efficientoverall A diversesystem ensures that nedriversreceivetheir fair share of public investments.
Multimodal planningdoes not eliminate driving, taninclude significant amousif vehicletravel,in
contrastto” c-r ee” p | adoesseverely Wmitsiddvimglable 1 compares these approaches.

Table 1 Automobile-Dependent, Multimodal and Car-Free Compared

Auto-Dependent | Multimodal Car-Free |
Motor vehicle mobility: Multimodal mobility and
Planning priority | speed and distance accessibility Nonauto accessibility.

Mobility Options

Automobile. Other modes
are considered infficient.

Walking,bicycling transit,
taxi/ridehailing automobile
and mobility substitutes

Walking,bicycling, public
transit, taxiridehailingand
mobility substitutes.

Land use
development

Dispersed. Development
along highways

Most development is ampact
and mixed.

All development is compac|
and mixed around transit.

Vehicle parking

Abundant and usually free

Moderate and often priced.

Limited.

Vehicle
ownership

High. Over 500 vehicles
per 1,000 residents.

Moderate. 200500 vehicles
per 1,000residents.

Low. Less than 200 vehicle
per 1,000 residents.

Auto mode share

More than 80%

20-80%

Less than 20%

Automobiledependent, multimodal and cdree communities differ in many ways.
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Non-Auto Travel Demands

Travel demandefers to the amount and type of travel that people would choose at a given quality and
price. There are several possible ways to evaluate demands for a mode: it can be measured based on its
currentmode share(portion of trips), its potential mode sharicluding latent demands, the portion of
people who currently use a moder the potential portionif it were improved

Nonauto modes includectivetransport(walkingand bicyclingand variations such as wheelchairs and
e-bikes); public transport anddésharingand mobility substitutessuch as telework and delivery
servicesConventional travel data often undercounts and undervalues these modes. For example, many
travel surveys only count pegderiod trips between traffic analysis zones (TAZs), which ignores shorter
trips (within TAZs), nenommute trips, recreational traveravel by children and many active mode
(walking and bicycling) trips.lke-buswalk trip is often coded simply asteansittrip, and trips

between parked vehicles and destinations are ignored even if they involve several blocks of walking.
Planning aalysis often relies on commute mode share statistics, which indicate that only 3.6% of trips
are by active modes, implying that they are unimportant, but more comprehensive surveys indicate that
walking and bicycling trips are actually two to six times@mmmon, so if statistics indicate that only

5% of trips are by active modes the actual amount is probab{§02o.

Figure 3 Non-Auto Mode Shares (U.S. Census, 2017 NHTS)
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14% Bike such as commute mode sha|
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0% - share data.
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Similarly, planning analysis is often based on vehicle ownership data. About 92% of North American
households own at least one vehicle, implying that auto travel is nearly universal. However, many
residents of vehicle owningouseholds cannot, should not or prefer not to drive and will use-aato
modes that are convenient and affordalfléhao, et al2013) For example, about2ts of U.Sresidents
are seniorsand about 15% are adolescenta/o groups thahave limitedability to drive(US Census)
About 8% have seteported mobility impairments, including about 1% whvelers who use
wheelchairs, 2% who use walkers, and about 0.1% with severe visual impaiBemtsaugh 2021
The study;The Multimodal Majority?ound that during a typical weekbout 7% of Americans rely
entirely on norauto modes65%use a caplus another mode at least once a weakput half of
Americans use neauto modes at least three times a weeaknd 25% use a neauto mode seven or
more times each weelBuehlerandHamre2015) Non-auto travel tends to increase significantly after
those modes are improved, indicating latent demands, as described later in this report.


https://www.bts.gov/content/commute-mode-share-2015
https://nhts.ornl.gov/person-trips
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Table2 summarizes various neauto travel demands and the costs if thagye not servedThese factors
overlap. For example, many youths, senior and people with disabdisesave high poverty rateand
SO0 many requirdravel options that are botlaccessiblandaffordable.This indicates that in a typical
community 2840%of travellers cannot, should not or prefer not to drive fasignificant portion of
trips, and would use neauto modes if they are convenient, comfortable and affordable.

Table 2 Non-Auto Travel Demands (Brumbaugh Litman 2021; US Census 2021)
Type Prevalence Costs if not Served

Seniors who do not or should not driv| 5-10%of population.

. S . . Nondrivers hck mobility, require chauffeuring
People withmobility impairments. 5-10%of population. (special vehicle travel to transport a nainiver).
Adolescents (120 years) 10-20% of population. | must use highecost options (such as taxis and
Drivers who shargehicles. 5-15% of motorists. ridehailing)or move to another community with

better transport options

Drivers who temporarily lackehicles. | Varies
Lower-income households 20-40% of households | Lack mobility obear excessiveansport costs
Tourists and visitors Varies Lack mobility or visit other areas
People whalo not drive for religious Lack mobilityduring religious daysr move to
or cultural reasons. 0-3% of households. more walkable areas.
Impaired or distracted travelers. Varies Drive impairedor distracted increasing crashes.
People who walk and biker health Must spend time and money exercising at a gym
and enjoyment 40-60% of residents have insufficient exercise.
Families with pets to walk. 20% of households. Pets lack exercise or owners drive to walking are
Motorists who benefit from better Motorists bear more congestion, risk and
travel options for others. Most motorists. chauffeuring burdens.

In a typical community, 200% oftravelers cannot, should not, or prefer not to drive for most trips, and will
usenonauto modes if they are convenient, comfortable and affordable.

Non-auto mode shares tend tbe high in central urban areas, as illustrated below. There, traffic and
parking probéms are particularly severe so shifts to rauto modes can providerge benefits.

Figure 4 Regional, Central City and CBD Mode Shares (Pisarski 2006)
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The figure belovshowsvarious indicators of nofauto travel demands. The first column shows faurto
commute mode shar® The second column shows raato total modeshares The third column shows
their shares ofraffic deaths. The fourth showsn-auto mode shares in larger cities where traffic
problems are most severe. The fifimd sixth columns show estimates of poteatinonauto mode
shares if they were more convenient, comfortable and affordableeseventhcolumn indicates the
portion of residents who make at least three weekly trips by +@ato modesThis indicates that on
average, nn-auto modes serve 8% of commute trips, 16% of total personal trips, 2¥&gefcity trips
a third to half of potential trips if thie travel conditiors are improved and that more tharhalf of
residentsrely on nonauto modes at least occasionally

Figure 5 Non-Auto Demand Indicators (2018 ACS, 2017 NHTS, Buehler & Hamre 2015)
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Motorists alsobenefit from multimodal planningthey usenon-auto modeswhen drivingis difficult,
dangerousr illegal(such as driving after drinkingp save moneyt¢ avoid high fuel pricespad tolls
or parking fees); and for enjoyment and healthotorists alsobenefit if multimodal planningeduces
their crash risks and chauffeuring burdens

Experts recommend that households spend no more than 45% of their budgets on housing and
transportation (CNT 2021), so an average household that spends 30% on housipgrahunpsto 15%

on transportation. This makes vehicle ownership and {aighuatmileage lifestyles unaffordable for
many low and moderateincome driversITDP 201P Of course, many loweéncome people own cars,
which may be affordable some years but letivem vulnerable to financial stresses when their vehicles
have mechanical failures or crashes, or fuel prices increase (EdmondsI2@tlif)g to financial and

legal problems (Sanchez 2018Jthough there is aboubne motor vehicle per adult in the U.ghey are
unevenly distributed: the highest income quintile households have more vehicles than, ddiiitkse
lowest incomequintile hasonly 0.73 per adult, so about half of lowarcome adults lack or share
vehicles(BLS 201:2020. As a result, multimodal planning tends to help loviezome households.


https://data.census.gov/cedsci/table?q=S0801%3A%20COMMUTING%20CHARACTERISTICS%20BY%20SEX&tid=ACSST1Y2018.S0801
https://nhts.ornl.gov/assets/2017_nhts_summary_travel_trends.pdf
https://link.springer.com/article/10.1007/s11116-014-9556-z
https://vtpi.org/Expenditures_2012-2020.xlsx
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Investments Compared With Demands

Municipal governments typically spend $80 annually per capita to bdiland maintain sidewalks

(“ Roadway Co s tandthbse Wwith ambaious ikéw2yopyogramsuch as Davis, California
and Boulder, Colorado spend sian amounts on bicycle facilitigdones 202l U.S. state departments

of transportation typicallyspend $1 to $3 annually per capita on active transportation facilil&N

2018. Pedestrians and bicyclists also use roads but impose minimal costs due to their small size, light
weight and low annual mileage, so these casts probably less tha%20annually. Governments spent
about $180 annually per capita to subsidize public tradgiTA 2020Davis 202)L

In 2018 U.S. governments spexgproximately$700 annudly per capitaon public roadsabout half of

which is funded through user fees and hhifough general taxe=FHWA 202 Governments also

spendan estimated $200 annually per capita on traffic services such as policing, emergency response

and roadway stormwater managemeritTr af f i ¢ S e r v).ilncadddion; governmtentan 2020
parkingmandatesresult in two to six offstreet parking spaces per capita, withal costs averaging

more than$2,000 per capita’(Par ki ng Costs,” Lithman 2020; Scharnh

The fgurebelowcompares estimated expendituredutomobiles receive more than 90% of
infrastructurespending Theseare lowerboundestimatesbecause thegxcludethe opportunity costs

or road rightsof-way, environmental dimages caused by roads, ptumgestion, crash risk and pollution
costs Includinghese wouldsignificantlyincreasetotal automobile coss.

Figure 6 Estimated Transportation Infrastructure Spending (Litman 2020)
$3,000 - .
e 52500, [ Man(.jated parklng The majority of
g Traffic services 91% infrastructurespending is
© (4 . .
S $2,000 - Roads automobileoriented,
& $1,500 - m Sidewalks and paths inclu'ding ro;ds, traffic {
< m Operating subsidies services angovernmen
g $1,000 - mandatedparking
< $500 - 2% 6% facmjues. Other modes
1% ° receive less than 10% of
$0 T T _ T 1 1
total investments.

Walk Bike Transit Automobile

Automobiles also receive the majority of road spéCeecutzig, et al. 202@dsslinget al.2016) Few
roadshavebikelanes, buganes, ollow traffic speeds$o ensure wallng and bicycling safetiany

urbanstreets have sidewalks that usel5% of road rightef-way (e.g.,4-8 feet of a 4660 foot ROW)

but sidewalk networks tend to bemcomplete particularlyon stburban andrural roads so they probably
usejust 24% of total rightof-way(* Roadway Facilit)y Costs,” Litman 2/

The figure belovcompares norauto infrastructure speding with indicators of theidemands. Non

auto modes currently receivabout 10% of investments, which is comparable to their commute mode
shares but less than their share of total trips, particularly in large cities; less than their potential mode
shares if their conditions improved; and far lessrtliae portion oftravelerswho use them at least

three times per weekThese discrepancies are particularly large for walking: althéiwgttounts for

more than 10% of total trips anti7% oftraffic deaths it receives less than 2% of totalvestments
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Figure 7 Non-auto Infrastructure Spending Versus Demand Indicators
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Nonauto modes receive less than 10%abél infrastructurespendingwhich is less than their share of
total trips, traffic deaths potentialtrips, andusers

Determining Optimal Investments
The following principles can help determine optimablicinvestmentievels in norauto modes

Fair Share Allocation

Basidairness (horizontal equityequires thatpeople receive comparable shares of public resources
unlessthere aregoodreasons tado otherwise Thisimplies thatnon-auto modesshould receive
investmentsproportional totheir share oftrips or usersFor example,if amode servesl0%of trips or
travellersit should receive about0% ofpublicfunding and road spacés previously described, nen
auto modes currently receivesignificantly less than theportion of tripsor users

Walking and bicycling have relativeiyall infrastructurecosts. Basic transit servicekave moderate

costs, typically averaging about $1,000 annually, a quarter of which is funded by user fares. Automobiles
require costly road and parking facilities;redigh motorists pay more user fees they also receive more
subsidies than other modeBairness therefore requires much higher road and parking fees or increasing
non-auto investments so all travellers receive comparable subsidies.

Figure 8 Infrastructure Costs by Mode (Litman 2020)
$4,000 - : - Walking and bicyclingnfrastructure
Transit subsidies .
$3,500 - w Transit fares typically cost$50-150 annuallyper
$3,000 - = Subsidized parking user. Basic pblic transit services
£ 42500 - m User-paid parking typically cosabout $1,000 ann_ually
S m Subsidize roadway costs per user abouta quarter of which
g $2,000 - m User-paid roadway are financed byares. Automobile
€ $1,500 - m Sidewalks and paths infrastructure typically costs about
< $1.000 - $1,000 annually for roadways and
’ traffic services, about $1,000 for
$500 1 . residential parking, and more than
$0  — BN . $2,000 for governmenmnandated
Walk Bike Public Transit Automobile non-residential parking.
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Automobile advocates sometimes arguatmonauto modes receivenorethan their fair share of

public investments, <citing ex arghHwaysses &ndfelatieely t ax r
large expenditures on bicycling or public transit programs by some transportation agenciesigaeim

and Hillmar2020) However, their arguments are incomplete. If fairness requires that all road user
revenues be dedicated to roadways (“You get what
costs be borne by ugerns )(“Wowstpdy afnesrp owh att-i yoou age
auto modes; the criticized examples are exceptions (ABD 2018). Critics ignore the costs and subsidies of
governmentmandated parking facilities. Even if local transportation agencies devoted a goétteeir

budgets to norauto modes, this represents just 10% of government expenditures and less than 5% of

total transportation infrastructure spending, including parking subsidies. Since automobile travel

requires more costly infrastructure than otherodes, and motorists tend to travel more annual miles

than nondrivers, nondrivers receive far less public resources than motorists, and people who drive less

than average subsidize the infrastructure costs of those who drive more than average.

Consumer Sovereignty

Consume sovereignty means that planning decisioaspond to consumer demangdmcluding latent
demands (additional trips that people would make by a mode if it was impro¥ed)exampleif a
mode currentlyservesl0% of trips butosteffective investments would increasieis to 15% of trips, it
should receive 15% of public resourdesfairness sake

There is considerable evidencelatent demandfor non-auto modesdemonstrated byconsumer
surveys (NAR 2019) atite growth inwalking, bicycling and transit traviiat often occursafter their
conditions improve For example, th&lonmotorized Transportation Pilot Programhich invested
about $100 per capita in active masi@ four typical U.S. communities, increased walkimgst23% and
bicycling trips 8%(FHWA 2011

A recent U.S. study found that a 10% increadskaway kilometers increases bicycle commute mode

share 2.5%, and a 10% increase in protected bicycle lanes increases bicycle mode shéaeg 466 4.

20217). Similarly, cities that improved public transit service, such as Seattle, Phoenix and Houston, gained
ridership, in contrast to declinedsewhere(Peterson 2017; Schmidt 2018 he elasticity of transit

ridership toservice is typically 0.6 to 1.0, maag that a 10% increase in transit vehiohdesusually

increases ridership-60% Pratt 2004. After Boulder, Colorado increasedn-auto mode investments

to about half of itgransportation infrastructure spending, nesuto mode sharéncreased 26%om

38% to 48% andits automobile tripmodeshare decreased 16#fsom 62% to 52%), the opposite of

national trend§f Henao, et al . 2014; “SBburbaresadentialGodst s, " Li t ma
commercial developments that kkacomprehensive but costffective TDM programs reduce vehicle

trips by about halfGaldes an&chor2022)

Although individual improvements, such as a single bikelane or trartgéct, often causeonly modest
increases in no@uto travel,comprehensive programs that include a combination of improvemants
TDM incentivegansubstantially increaseon-auto trips and reduce automobile travedifss and
Nicholas2022; Salon 20)4Local property vaks tend to increase with neauto improvements
indicating the value people place on multimodal transg@&nith and Gihring Z.).

Current demographic and economic trends are causing automobile travel demands to peak, as
illustrated in Figure 1, and are increasing demands forauao travel. These include aging population,
increasing poverty and fuel prices, changing consumer preéa® plus growing social equity, public


https://www.wellsandassociates.com/team/justin-schor/
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health and environmental concerns addition, new transportation technologies and services, such as
micromodes (ebikes and escooters), telework (telecommunications that to substitute for physical
travel), and dévery services increase demand for rauto infrastructure, particularly sidewalk and
bikeway improvementsConsumer sovereignty can therefore jusiifigreased norauto mode
investments to serve latent and future demands.

Cost Efficiency

Cost efficieny means that public spendingaximizes economic returnsNon-auto investmentscanbe
verycost effective because otheir small size, loer speeds andesource efficiengynon-auto modes
significantly reduce vehicl@frastructureand external costsompared withauto travel.

For exampleduring the last two decadeRortland, Oregon spent approximately $60 million on
bikewaysaveragingabout$10 annual per capitavhichprovided about $1.1 billion vehicleost savings
averaging more than $50 annualmeapita five dollars in savings for each dollar investédrtright

2017 Kullgren 2011 Increasingurbantransit service by 130%ould cost about $65 billioper yearor
about $200 annudf per capita, which isquivalent toabout 7% ofoads and parking facilitgpending
and 4%of vehicleexpenditures so thattransitinvestmentwould be repaid ift reducel vehiclecosts
just3%(Freemark 202251 mi | a r | wonau® esmode idvestniests, which averaged about $125
annual per capitacaused local auto mode share to decline 168#nao, et al2014) if that reduces
vehicle andparkingcosts proportionatelyt providesmore than ten dollars isavingsor each dollar
invested. This indicates that cost efficiency often justifies momeanato mode investments.

Social Equity

Social equity requires that public policies favor disadvantaged groups, such as people with disabilities
and low incomesBecause many physically, economically and socially disadvartrageters rely on

non-auto modes or would if they were convenient and affordable, improvingrthiegelpsachievesocial

equity goalsAlthoughmostlower-income motorists minimize their vehicle expenses by purchasing

older cars and minimal insurangdeis difficultto safely andegally operate an automobile féess than

$4,000 annually, or $6,000 if driven high annual miles, including sometimes large, unexpected costs due
to mechanical failures, crashes or traffitationsthat can cause financial stress (Agrawal, eR@l1)

As a resultautomobile ownership is unaffordable for many lémcome householddviore multimodal
transportationplanningimprovesd i sadvant aged residents’ economic
education, jobs and affordable shopping, resulting indee¢conomic outcomes including increased
incomes and economic mobility (Ewing, et al. 2028hi,Koo and ButtricR018). Thisjustifies more

non-auto modeinvestments particularlythose thatprovide affordablebasic mobility to disadvantaged
groups for equity sake

Strategic Goals

Good planningequiresthat individual, shorterm decisions support strategic, logrm goals.
Automobile improvements, such as road and parking facility expangsiand)elpachieve some goals,
such aseduceal congestionand sometimes crash rates, but by increasing traffic speedsnducing
more vehicle travetheytend to contadict other goalsSimilarly, cleaner (efficient and alternative fuel)
vehiclesconserve energy and redupellution emissions but their lower @pating costslsoinduce
addition vehicle travel (electric vehisleost about hals much to drive as comparable fossil fuel
vehiclesjncreasingannual milesl0-30%9, which increases congestion, crashes and spralated costs
In contrastnon-auto modeimprovementshelp achievemanystrategic objectivess illustrated below
More comprehensive analysis therefore tends to justify more-aato investments.

10
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Table 3 Multi-Objective Analysis of Transportation Investments
Planning Roadway Cleaner Non-Auto .
Goals Expansions | Vehicles Improvements Roadway expansions can
Reduce congestion vV o) vV reduce congestlon, and
Roadway cost savings 0 0 V; cleaner vehicles can consen
Parking cost savings 0 0 Y energy and reduce emission
Consumer savings and affordability Mixed Mixed \% but bymcregsmg traffic
Traffic safety Mixed @) \% Spe_eds anmhducmgmgre
Improvenord r i ver s’ mo o) o) v vehicle tra_lvel tend to increas
Energy conservation o) v v other trafflc_problems. Non
Reduce pollution emissions @) V V auto mode |mproyement3
Improve public fithess and health O @) V help achieve a wide range of
Support strategic objectives O @) V goals

(P= Achieve objectiveg* Contradicts objective.)

Summary
Applying these principles suggests tbatimal non-auto mode investmenkevels are

1 A least proportional taheir shares of trips or travellersFor exampleif a mode serve40%of trips or
travellers it should receive at least 10% of public resources, wratke up for a century of underfunding

1 Increase norauto mode investmersto serve latent anduture demands, taking into account
demographic, economic and technological trends

1 Invest in norauto modesfithose projectsost effective considering alimpactsincluding consumer
costs,parking costpublic health and safetygnd environmental imacts.

1 Invest in norauto modesas neededo benefitdisadvantaged groupscluding basic mobility for nen
drivers andcost saving$or lower-income households

1 Invest additional resource in nesuto modedo achieve strategic goals suchsagial equitypublic
health,andenvironmental quality

Common Planning Biases

Conventional transportation planning is biased in ways thmaterestimateand undervalue noauto
modes resulting inunderinvesinentin their infrastructure This section describes sonfeleese biases.
For more information see Butner aholl (2020, Lee and Handy (2018) and Litman (2006 and 2022).

Transportatiorstatisticstend to undercounwalking and bicyclingyhich underestimates their demand.
Commonlycited travel statisticsindercountnon-commute trips short trips,travel by childrenandnon-
motorizedlinks of trips that include motorized modeSor example, hike-buswalk trip is often
classifiedas atransit trip, andmotoristswho walkseveralblocksbetweentheir parked vehiclesand
worksiteare classified asuto commutes; the nonmotorized trips are ignoredComprehensiveravel
surveys indicate thaton-auto modes servenore than15% of tripsand 2640% of travellers

Conventional planningvaluates transportationsystem performance usirigdicatorsof traffic speed
such as roadway levelf-service and congestion delapurs whichfavors automobile travebver
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slowerbut more affordableresourceefficient and healthy modesand sprawl over more compact
development

A major portion of transportation funding is dedicatedroadwayprojectsand  prioritising sustainable Transport
cannot be usedor other modes or fomfDMprograms even if they are more Walking and wheeling '
cost effective and beneficial overdih the U.S. ransportation finding is partly
allocated basean vehiclemilestravelled which rewards jurisdictions for
increasng vehicle travel and discouragéMT reduction programs.

Conventional planning tends to exaggerate highway exparstoefitsby
ignoringinduced vehicle travel and the ireased costs it imposes (Volker, Am
and Handy2020), and many savings and benefits provided by +aomo modes
(Handy 202Q)

Planning decisions often refleetite bias which refers to decisioma k e r s tendency to ev
problems and solutions based ¢meir own experiences and preferences. Most policy makers and
planning practitioners are busy professionals who drive and seldom rely cautormodes.

Reforms for More Optimal and Multimodal Planning
This section describes various reforms thatsigsport more optimal and multimodal planning.

Sustainable Transportation Hierarchy

Somejurisdictions andransportationorganizationspply a sustainable transportation hierarctinat

prioritizes higher value trips and more resoweificient modes ovelower value trips and more

resourceintensive modesas illustrated to the rightThis is justified to helps support various strategic

goals including infrastructure cost savings, consumer affordability, public health and safety, and
environmental protedon.For exampl e, Scotl and’ s WNaking oydirgl Tr ans
public transport and ridesharingver single occupancy car usas illustrated to the righfTS 2022 This

hierarchy guides individual planning decisions to support thesgegtic goals.

A variation is the AvoiShiftimprove (ASI) hierarchy adopted bgometransportation organizations
(SLOCAT 202m)his prioritizestrategies thatavoidunnecessary motorisedawel by improving

proximity and accessibilityollowed byshifts to less carbosintensive modesuch asvalking bicycling
ridesharing, public transit and resourefficient freight modes;followed byimprovedvehicledesign

such as more efficient and alternative fueled vehicldss recognizes that nesuto mockes provide

diverse economic, social and environmental benefits and so should be favored over private automobiles,
including “zero emission” vehicles.

Comprehensive and Least Cost Planning

Comprehensive planning considers all impacts, including emergingipg goals such as affordability,
social equity angbublichealth. It also recognizes that roadway expansions tend to induce additional
vehicle travel and sprawl, and accounts for the additional costs that result. ‘ceaselanning
considers all optios and impacts, and invests public resources to maximize economic returns. This
allows nonauto modes and TDM programs to be funded whenever they are moreefiesttive than
roadway and parking facility expansiofi$ie table below compares conventiomald emergingplanning
goals Conventional goals tend fastify automobileoriented investmentsEmerging goals tend to

12



Fair Share Transportation Planning: EstimafintpNaavel Demands and Optimal Infrastructure Investments
Victoria Transport Policy Institute

justify more multimodal planningAs a result, comprehensive and least cost planning tend to reduce
investments in automobile infrastructure amucreasenon-auto infrastructure investments.

Table 4 Conventional and Comprehensive Analysis

Conventional (Supports Auto Investments) ‘ Emerging (Supports Multimodal Planning)

Parking costs, and saving from reduced driving.
Affordability and savings from loweost modes.
Independent mobility and accessibility for ndnivers.
Social equity

Public fitness and health

Traffic speed and reduced congestion.
Parking convenience.

Vehicle operating costs. Safetyfor all modes

Crash rateper vehiclemile. Environmental protection, per capita emission rates.
Emission rates per vehictaile. 1 Induced vehicle travel and costs framadway expansions

=A =4 =4 =4 =4
= -4 —a —a -—a -8 _—a

Conventional transportation planning focuses on a limited set of objectives which tend to justify automobile
investments. Emerging objectives that tend to justify more-augio investments.

Vehicle Travel Reduction Targets

A growingnumber ofjurisdictions havéegaltargetsto reduce vehicle travel and increase rauto

travel (ACEERQ019). For example, Scotland has targets to reduce vehicle travel by 20% byNs880
Zealand has targets to reduce ligihtity velicle travel 20% by 203&alifornia has targets to reduce per
capita lightduty vehicle miles traveled 25% per capita by 2030 and 30% by 20dBritish Columbia
has targets to reduce lightuty vehicle travel 25% and approximately double walking, hicyeind
public transit trips by 2030 (Litman 2028)any cities and regions have similar targé{sein 2020)

Their stated goals varglder vehicle travel reduction programgere intended to reduce local traffic
congestion and air pollution emissigmewer programs are intended to reduce climate emissidmst

all recognize the mango-benefitsprovided byless vehicle traffic

Optimalnon-auto mode shares and investment levels vangbggraphic and economic conditiorithe
figure below illustrates ths concept. In affluent rural and suburban communities it may be appropriate
for most trips to be made by automobijleo roads and parking facilitiean receive most investments
but asan areabecomes denser groorer, optimal nonrauto mode shares incrsa.In most moderate

and lowincome urban neighborhoods, neauto modes should serve more than half of all trips in order
to respond to consumer demands and help achieve economic, social and environmental goals.

Figure 9 Optimal Non-Auto Mode Shares by Location (Litman 2017)
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Some of these jurisdictions have policies requiring that individual planning decisions stlgsert

targets and tools for evaluating those impacts (Lee and Handy 2018). Foplex@heCalifornia

Department of Transportation'gehicle Miles Traveldgocused Transportation Impact Study Guide
(Caltrans 2020) anithe San Francisco TDM Tdwlww.sftdmtool.org, provide technical analysis for
predicting how specific policies and programs will affect vehicle travel and guidance on how to achieve
travel reduction targets. The state @bloradoalso requireghat major projects must support emission
reduction targets (Degood and Zonta 2022pme jurisdictions require or encourage planners to

account for induced vehicle travel, which reduces the justification for highway expanSiakerLee

and Handy 2020 These policies tend to significantly increase investment inauto modes, plus TDM
incentives and Smart Growth policies that create more compact and multimodal communities.

Conclusions

In the planningvorld, there are few issues more important amiely than deminingptimal public
investmentsin nonauto transportationrmodes. Thisffectsthe mobility options availabléo travellers

and how people travehndalso affectgelated issues such as where development should occur and the
number of parkig spaceseededin a particular location. These decisiaignificantlyaffect our lives,
communities, economies and environment.

This is a timely issue because transportation planning is at an inflection paitttimobile travel grew
steadily during théf'wentieth Century, sduring that periodt made sense to investignificant public
resources to expand roads and parking facilittdeweverthese facilities, and the resulting growth in
vehicle traveland decline in nofauto travel optiondmposed larg@ costson users and communitieseP
capita vehicle travel peaked early in the TweRfyst Century These trends justifjnore multimodal
planning tobetter serve futuretravel demands and emerging godtowever, plannersurrently have
little guidance fordetermining optimal norauto investment levels

To be efficient and equitable, a transportation system must be diverse in order to serve diverse

demands. Planning decisions can be-gdfflling: if a planning process assumes that everybprefers
to drive and so invests mdgtin automobile infrastructure, communities become automobile
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dependent. If planning recognizes diverse travel demands and invests significant resourceaurionon
modes their use generally increases.

This study fids that norauto travel demands are higher than indicated by commaitiyd statistics
such as commute mode shar@ndthere issignificant latent demanébr non-auto travel In typical

North American communitied,0-20% of trips are by neauto modesand 20-40% of travelers cannot,
should not, or prefer not to drive and will use nanto modes if they are convenient, comfortable, and
affordable. This is much greater than the portion of investments currently devoted teantmmodes.

This study identies five general principlegs help guide multimodal investments. These inclddie

share planningo every traveler receives comparable shsar&publicresourcesconsumer sovereignty

so planning responds to current and future demaraisst efficiencyso investmentsnaximizebenefits

to users and communitiespcial equity so disadvantaged travellers receive sufficient investments; and
strategic objectivesso individual planning decisions support leéagm goalsThese principles are all
legitimate,and all tend to justify more investments in nanito modes than is currently common in

North AmericaThis suggests that communities should invest at least as much to accommodate non
auto travel as would be spent for automobile access to the same semrickactivities, and more to
achieve strategic goadnd correct for a century of underinvestment

In various ways, conventional planning tend®t@rvalue automobilémprovements,and undervalue
and underinvest in noauto modes Current planning ofteiconsiders norauto modes ndividually
overlooking important connections among thentor example, successful transit requires convenient
walking and bicyclingonditions,andnon-auto mode investments become more effective if
implemented with TDM incentas and Smart Growth policieRelatively small increases in nanto
travel can leverage larger reductions in automobile travel, so each additionautorpassengemile
reduces more than one vehichaile, providing larger savings and benefits than usuacognized.

Conventional efforts to serve nemuto travel demands often involve targeted programs that only
address a small portion of needs, for example, by providing special facilities for people with disabilities,
and transit fare discounts for picular groups. However, because they add costs, such programs can
reduce norauto travel overall. For example, universal design requirements increase the costs of
building sidewalk and providing public transit services, resulting in fewer sidewilg& and less total

transit services unless total neauto funding increases. More comprehensive multimodal planning is
needed to servall unmet nonauto travel demands.

A reasonable guideline is to invest in raato modesso their share of total resources equalstheir

potential mode sharesincluding current and future latent demanddus more as needed to achieve
strategic goalsind correct for a century of underinvestmefithe figure belowlustrates typical results.
Currently about 10% of infrastructure funds are spent on-aato modes so a-point increase is

justified to equal their current 15% shaoétrips, plusmoreto servecurrent and futurelatent demands

and strategic goal©f course, these portions shlalivary depending on specific consumer preferences,
travel conditions and community goals; with higher investment levels in denser and poorer areas, and in
communities that have greater commitments to social equity and environmental protection.

Figure 10 Optimal Non-Auto Investment Levels
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This implies that norauto investments should significantly increageto about half of all public

resources. This may seem excessive to INAmericars accustomed to automobieriented planning

but is realistic for communities, such as Boulder, Colorado and Davis, California that are committed to
creating more efficient and equitable transportation systeffise result is a more efficient and

equitable transportation system. Serving currently unmet +aaro travel demands benefits everybody,
including motorists who experience less congestion, risk and chauffeuring burdens.

This study is unique in several ways. It provides more comprehesasalhgsis of norauto travel

demands, including latent and future demands. It considersaumo travel modes together rather than
individually, which recognizes their interconnections. It describes several approaches to determining
optimal norrauto infrastucture investments.
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