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Abstract

Equity refers to the fairness with which impacts (benefits and costs) are
distributed. Transportation planning decisions often have significant equity
impacts. Transport equity analysis can be difficult because there are several
types of equity, many potential impacts to consider, various ways to measure
impacts, and may possible ways to categorize people. This report provides
practical guidance for evaluating transportation equity. It defines various types of
equity and equity impacts, and describes practical ways to incorporate equity
evaluation and objectives in transport planning.
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Executive Summary

Equity (also called justice or fairness) refers to the distribution of impacts (benefits and costs)
and whether they are appropriate. Transportation equity analysis is important and unavoidable;
transport planning decisions often have significant equity impacts, and equity concerns often
influence planning debates. Most practitioners and decision-makers sincerely want to achieve
equity objectives. However, transport equity can be difficult to evaluate because there are
various types, impacts, measurement units, and categories of people to consider (Table ES-1).
Table ES-1  Equity Evaluation Variables

Impacts Measurement Categorization
Demographics

Age and lifecycle stage
Household type

Race and ethnic group

Types of Equity

Public Facilities and Services
Facility planning and design

Public funding and subsidies Income class
Road space allocation Quintiles
Public involvement Poverty line

Lowerincomeareas
User Costs and Benefits
Mobility and accessibility
Taxes, fees and fares

Ability

People with disabilities
Licensed drivers
Service Quality

Quiality of various modes

Horizontal Location

Equal treatment of equalg

Vertical WithrRespeciTo
IncomeAnd Social Class
Transport affordability
Housing affordability
Impacts on lowincome
communities

Fare structures and
discounts

Industry employment
Service quality in lower
income communities

Vertical With-RespeciTo
Need And Ability
Universal design
Spedal mobility services
Disabled parking
Service quality for non
drivers

Congestion
Universal design

External Impacts
Congestion
Crash risk
Pollution

Barrier effect

Hazardous material and waste

Aesthetic impacts
Community cohesion

Economic Impacts
Economic oppornities
Employment and business
activity

Regulation and Enforcement
Traffic regulation

Regulations and enforcement

Regulation of special risks

Per capita

Per adult

Per commuter or peak
period travel

Per household

Per Unit of Travel

Per vehiclemile/km
Pe passengemile/km
Per trip

Per commute or peak
period trip

Per dollar

Per dollar user fees
Per dollar of subsidy
Cost recovery

Jurisdictions
Neighborhood and street
Urban/suburban/rural

Mode
Pedestrians
Cyclists
Motorcyclists
Motorists
Public transit

Industry

Freight

Public transport

Auto and fuel industrie

Trip Type
Emergency
Commutes
Commercial/freight
Recreational/tourist

There are various types, impacts, measurement units and categories to consider in equity analysis.

How equity is defined and measured can significantly affect analysis results. It is
important that people involved in transport planning understand these issues. There is
no single way to evaluate transport equity; it is generally best to consider various
perspectives and impacts. A planning process should reflect each community’s
concerns and priorities, so public involvement is important for equity analysis.
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Introduction

Equity(also callequsticeandfairnesg refers to the distribution of impacts (benefits
and costspand whether that distribution is considerddir andappropriate
Transporation planning decisionsanhave significant and diverse equity impacts:

e The quality of transporetoadmicandsoeaialai | abl e
opportunities.

e Transport facilities, activities and services impose various indirect anchexgsts,
such as congestion delay and accident risk imposed on other road users, infrastructure
costs not funded through user fees, pollution, and undesirable land use impacts.

e Transport expenditures represent a major share of most household, busindss a
government expenditures.

e Transport facilitiegequire significanpublic resources (tax funding and road rights of
way), the allocation of which can favor some people over others

e Transport planning decisions can affect development location and typktherefore
accessibility, land values and local economic activity.

e Transportplanning decisions caaffectemployment and economidevelopmentwhich
have distributional impacts.

Transportation equity analysis can be difficult because there are seyped of equity
to consider numerous impacts andiays of measuring thosenpacts and various ways
that people can bgrouped for equity analysisA particular decision may seem
equitable when evaluated one way but inequitable when evaluated another.

Equity analysis is important and unavoidablequity concerns often influence
transportation policy and planning decisions, and most practitioners and decision
makerssincerely want to addreghieseconcerns However, there is little guidance for
comprehenste transport equity analysis. Many existing evaluation téotsis on a
narrow set of impact®n a particular group of peopl@ransport equity analysis is often
ad hoc, based on the concerns and values of the stakeholders involved in a planning
process other, significant impacts may be overlooked or undervalued

Thisreport provides an overview of transport equity issues, defines various types of
transportation equity, discusses methods of evaluating equity impacts, and describes
ways to incorporate equtanalysis into transportation decisiamaking.

af fe
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Transportation Equity Evaluation
This section discussearious ways to define and measure transportation equity imp&ais.
more discussion sd®ereira,Schwanerand Banister(2016).

Types of Transportation Equity
There are three major categories of transportation equity.

1. Horizontal Equity

Horizontal equityalso calledairnessandegalitarianisnd) concerrsthe distribution of

impacts between individuals and groups considered equal in ability andl Aeeording to

this definition, equal individuals and groups shobédtreated the same in the distribution

of resources/benefits and costkt means that public policies should avoid favoring one

individual or group over others, and that consumers shdulglet what they pay for
for what they get” f r desarefspedfisallyjustiiedt axes wunl ess

2. Vertical Equity With Regard to Income and Social Class

Vertical equity(also calledsocial justiceenvironmental justicéandsocial inalisiors) is
concerned with the distribution of impacts between individuals and groups that differ

this casepy income or social class. By this definition, transport policies are equitable if they
favor economically and socially disadvantaged gronpsder to compensating for overall
inequities(Rawls 1971)Policiesare calledprogressive if thefavor disadvantaged groups
andregressivéf they harm such groupd his definition suppostaffordable mode
improvements special servicesnd discountdor lower incomegroups, and efforts to

insure that disadvantaged groups do not bear excessive external costs (pollution, accident
risk, financial costs, etc.).

3. Vertical Equity With Regard to Mobility Need and Ability

This is concerned with the distributiaf impacts between individuals and groups that
differ in mobility ability and needand therefore the degree to which the transportation
system meets the needs of travelers wittobility impairments This definition is used to
supportuniversal desigal calledaccessiblandinclusivedesign), which means that
transport facilities and services accommodateusers, including those with special needs

These different types of equity often overlap conflict. For example, horizontal equity
requires that users bear the costs of their transport facilities and services, but vertical
equity often requires subsidies for disadvantaged people. Therefore, transport planning
often involves making tradeoffs between different equity objectives.

1 Egalitarianismmeans treating everybody equally, regardless of factors such as rawgrmer income.

2Environmental justce s defined as the “equitable distribution o
across racial, ethnic, and income groups, with the environment defined to incorporate ecological,

economic, and s amiStapher2003).ect s” (Al sni h

3 Social inclusiomeans everybody can participate adequately in important activities and opportunities,

including access to services, education, employment, and deaisiding (Litman 2003b; Lucas 2004).
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Impact Categories
Transport equity can involve various impacts (costs and benefits), such as those listed below.

Public Facilities and Services

e Amount and distribution of public funds for transport facilities and services.
e Parking requirements imposed on developers, besses and residents.

e Government subsidies and tax exemptions for transportation industries.

e Use of taxexempt public land for transportation facilities.

e Planning and design of transportation facilities.

e Degree of public involvement in transport planning.

User Costs and Benefits

o Overall level of mobility and accessibility (passengées, trips, ability to reach
activities).

e Vehicle ownership and operating expenses.

¢ Vehicle taxes and government fees, and fuel taxes.

e Road tolls and parking fees (includingeeptions and discounts).

e Public transportation fares (including exemptions and discounts).

o Fitness (use of physically active modes, such as walking and cycling).

e Cost recovery and subsidies (portion of costs borne by a particular activity or group).

Service Quality

o Number of travel modes available in an area (walking, cycling, private automobile,
vehicle rentals, public transportation, taxi, rail, air travel, delivery services, etc.).

o Roadway quality (traffic speeds, delay, safety, physical condition, etc

e Parking facility supply, location, regulation, price and design.

o Public transportation service quality (frequency, speed, reliability, safety, comfort, etc.).

¢ Land use accessibility (density, mix, connectivity, location of activities, etc.).

¢ Universadesign (accommodation of people with disabilities and other special needs).

External Impacts

e Traffic congestion and risk an individual or vehicle class imposes on other road users.
e Air, noise and water pollution emissions.

e Barrier effect (delay that rads and railroads cause to nonmotorized travel).

e Transport of hazardous material and disposal of hazardous waste.

e Aesthetic impacts of transportation facilities and traffic activity.

e Impacts on community livability.

Economic Impacts

e Access to education aremployment, and therefore economic opportunities.

e Impacts on business activity, property values, and economic development in an area.
o Distribution of expenditures and employment (who gets contracts and jobs).

Regulation and Enforcement

¢ Regulation of trasport industries (public transportation, trucking, taxis, etc.)

e Traffic and parking regulation and enforcement.

e Regulation of special risks (railroad crossings, airport security, hazardous material, etc.).
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Measurement Methods
Transportation impacts can beeasured in various ways that affect equity analysis.

Definition of Transportation (Mobility- Versus Accessibility-Based Planning)

Transportation analysis is affected by how transport is defined and evaluated (CTS
2006). Conventional planning tends toadwate transport based omobility (physical
travel), using indicators such as traffic speed and roadway-tEvetrvice. However,
mobility is seldom an end in itself, the ultimate goal of most transpetivity is
accessibility whi ¢ h r e fabilitysto reach desieed getviees and activities.
Various factors can affect accessibility including mobility, transport network
connectivity and affordability, the geographic distribution of activities, and mobility
substitutes such as telecommunicatioasd deliveryservices (Litman 2003a).

This has important equity implications. Mobiklibased planning tends to favor faster
modes and longer trips over slower modes and shorter trips,thacefore motorists
over nondrivers. For example, evaluating tigport system performance based on
roadway levelbf-service tends to justify roadway expansion projesten thoughwider
roads and increased traffic speetd to degrade walking and cycling conditions
(called thebarrier effec), and since most publicansit trips include walking links, to
reduce transit acces#ccessibilitypasedevaluationcanconsider suctiradeoffs and
their equity impacts.

Table 1 Transportation Evaluation Perspectives (Litman 2003)
Mobility Accessibility

Definition of Ability to obtain desired services and
Transpotation Vehicle travel activities
Measurement units Vehiclemiles/kms Trips, generalized costs

Active transport (walking and cycling)
Modes considered Automobile, truck and transit motorized, mobility substitutes

Vehicle traffic speeds, roadway Lev| Quality of available transport options,

GCommon indicators of Service, costs per vehiahaile average trip distances, costs per trip

Improvements to various modes,
Favored transportation Roadway and parking facility transport demand management, smart
improvement strategies | expansion growth development policies

This table compares mobilitgnd accessibilitpased transport planning.

Accessibilitybased analysis expands the range of impacts and options considered in
planning. It recognizes the important roles trettiveand public transport can play in

an efficient and equitable transport system, considers impacts such as the barrier effect
andsprawled developmenbdn accessibility, and expands transport improvement

options to include improvements to alternative modes, increased transport network
connectivity, more accessible land use development, and impréeledommunications

and delivery services. This provides more comprehensive equity evaluation.
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Basic Accessibility and Mobility

Basic(also callecessentialbr lifeline) accessibility ef er s t o peopl e’ s abi
activities that society considers basicessential such as those listed beloBasic

mobility refers to travel that providethis basic access.

Basic Gods, Services and Activities

e Emergency services (police, fire,
ambulances, etc.).

Basic food ad clothing.

e Education and employment (commuting).
e Public services and utilities (garbage

. o . Some social and recreational activities.
collection, utility maintenance, etc.).

e Health care (medical clinics, rehabilitatio Mail and package distribution.

services, pharmacies, etc). e Freight delivery.

Basicaccessan be considered a “ @QawoodangReyo d” and
2018;Hamburg, Blair and Albrigh995). This is why, for exampEmergency, service

and high occupant vehicles are often given priority in traffic and parking, why public
transit services are often subsidized, and why there are standards to insure that
transport systems accommodate pdepwith disabilitiesThe concept of basic access is
important for transport equity analysis. It means that transport activities and services
can be evaluated and prioritized according to the degree to which they provide basic
access. Transport equity agals often requires determining which goods, services and
activities are considered basic, and the quality of transport services can be considered
adequate to satisfy basic access needs. These standards can be based on the quality of
service that people wald consider adequate if they were ever mobility disadvantaged,

for example, becoming a nedriver due to physical disability or financial constraints
(Rawls 1971Pereira,Schwanerand Banister2016).

Measurement Units

Transportation activities and impts can be measured in various ways that can affect
analysis results. Impacts are often compared using varnefesence unitssuch as per
capita, pertrip, per-passengemile, or perdollar. The scope of impacts considered in
analysis can vary signifidin For example,asts can include capital, operating or total
expenditures; for a single year or several years; expenditures by a particular agency, a
particular level of government, all levels of government, or by society overall (for
example, includingarking subsidies and pollution damages). Geographic areas and
demographic groups can be defined in various ways.

Reference units reflect various assumptions and perspectives. For exgraplsgpita
analysis assumes that every person should receivegaial share of resourceBermile

or per-trip analysis assumes that people who travel more should receive more
resourcesCost recovergnalysis assumes that people should receive public resources
in proportion to how much they pay in fees and taxes. €&@dummarizes the equity
implications of various reference units often used for transport impact analysis.

e\
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Unit

Congestion impacts
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Description

Transport system performanceesaluated
based on roadway levef-service (LOS) or
estimated congestion costs, and
improvements are evaluated based on their
cost efficiency in reducing congestion delayg

Equity Implications of Different Reference Units

Equity Implications

Favors people who most often drive o
congested roads over people who
seldom or neer use such facilities

Vehicle Miles Traveled
(VMT)

Transport investments are evaluated
according to which route or mode can
increase vehicle travel at the least cost

Favors people who drive their
automobile more mileage than averag

Passenger Miles
Trawled (PMT)

Transport investments are evaluated
according to the most costffective way of
increasing personal mobility

Favors people who travel more than
average. Tends to favor motor vehicle
travel

Passenger Trips

Transport investments are evaluated
acording to the costs of each trip.

Provides more support for transit and
nonmotorized travel

Transport investments are evaluated
according to where improved access can be

Access accommodated at the lowest cost. Depends on how access is measured
Transport investments are evaluated
according to which provides the greatest

Mobility Need benefits to disadvantaged people. Favors disadvantaged people

Affordability

Transport user fees are evaluated with respg
to users’ ability to

Favors loweincomepeople

Cost Recovery

Transport expenditures are evaluated

according to whether users pay their costs.

Favors wealthier travelers because thé
tend to spend more and deserve the
least equityjustified subsidies

Equity analysis is affected by the unitsdiser comparison. Some units only reflect motor
vehicle travel and so undervalue alternative modes and the people who rely on such modes.

It isthereforeimportant that people who analysis equity impacts or user analysis
resultsunderstand the assumptianand perspectivesf different measurement units
Horizontal equity analysis should be usually be basepesrcapitarather thanper-mile
comparison, with adjustments to reflect differences in user need and ability to for
vertical equity objectives. Faxample, when comparing two geographic areas or
demographic groups with comparable incomes and abilities, it would be most fair if
they each receive equal annual per capita allocations of public resources, but if one
area or group is economically, socialyphysically disadvantaged, it should receive a
greater allocation. Similarly, if one group or travel activity imposes greater costs, it
should be charged higher user fees or taxes until per capita subsidies are about equal,
unless one group deserves extsubsidy on vertical equity grounds.
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Categorizing People

Equity evaluation requires that people be categorized by demographic and geographic
factors toevaluate their capabilities andentify thosewho are transport
disadvantagedRan and Huang 201Jao andDillivan 2013Karner andNiemeier 2013
Pereira,Schwanerand Banister2016). Such categoriesan bedefinedin various ways

For example, althougpeople are oftercategorizel asmotorists transit usersand
pedestriansmanyusemultiple modes,particularly over the longerm. Although only a
small portion of householddepent completelyon publictransitat any time many have
members who use transit, and many people who do not currently use it may value
having it availabléor possible future ge Similarly, most people experience mobility
impairments sometime during their lives and may valueuniversal design. For this
reason, it is often most appropriate to use a household or lifecycle analysis for equity
analysis. Sustainability is concedwith intergenerational equitythat is, insuring that
impacts on future generations are considered in decisitaking. This represents an
additional perspective for categorizing people.

Factors That Can Contribute to Transportation Disadvantaged Status

e Low Income e Caregiver (responsible for dependent chi
e Nondriver/carless or disabled adult)
e Disability ¢ Obligations (requires frequent medical

. treatments, attends school or is employe
e Language barriers

e [solation (in an inaccessible location)

Disadvataged status is mulilimensional so itsevaluation should take into account

the degree and number afisadvantagedactors that apply to an individual. The

greater their degree and the more factors that apply, the more disadvantaged an
individual or grop can be considered. For example, a person who has a low income but
is physically able, has no caregiving responsibilities, and lives in an accessible
community is not significantly transportation disadvantaged, but if that person

develops a disability, nat care for a young child, or moves to an automobile

dependent location, their degree of disadvantage increa¥esious sources can be

used to identify the size of these groups. For example, the U.S. Census has data on the
number of residents with lowicme s, dr i ver'’

Equity of Opportunity Versus Equity of Outcome

There is an ongoing debate about how to measure vertical equity. There is general agreemg
everybody deserves “ eq uhatdigsadvantaged pepptehdve atequatg
access to education and empl oyment opport

outcome,” meaning that society insures th
activities. Transportation a#tcts equity of opportunity. Without adequate transport it is difficult
access education and empl oyment . I't there

s |licenses and

di
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Equity Evaluation Summary
Table 3 summarizes key variables that affect transportatiamtgagnalysisHow equity

is defined, impacts considered and measured, and people categorized can significantly
affect result. There is no single correct way to evaluate transportation equity. It is
generally best to consider various perspectives, impantsanalysis methods. It is
important that people involved in equity analysis understand how the selection of
variables can affect results.

Table 3

Equity Evaluation Variables

Measurement

Types of Equity

Horizontal
Equal treatmenbf
equals

Vertical With-Respect
To Income And Social
Class

Transport affordability
Housing affordability
Impacts on lowincome
communities

Fare structures and
discounts

Industry employment
Service quality in lower
income communities

Vertical With-Respet-
To Need And Ability
Universal design
Special mobility services
Disabled parking
Service quality for non

drivers

Impacts

Public Facilities and Services
Facility planning and design
Public funding and subsidies
Road space allocation

Public involvement

User Costand Benefits
Mobility and accessibility
Taxes, fees and fares

Service Quality

Quality of various modes
Congestion

Universal design

External Impacts
Congestion
Crash risk
Pollution

Barrier effect
Hazardous material and wast
Aesthetic impacts
Communitycohesion

Economic Impacts
Economic opportunities
Employment and business
activity

Regulation and Enforcement
Traffic regulation
Regulations and enforcement

Regulation of special risks

Per capita

Per adult

Per commuter or peak
period travel

Per household

Travelunit

Per vehiclemile/km
Per passengemile/km
Per trip

Per commute or peak
period trip

Per dollar

Per dollar user fees
Per dollar of subsidy
Cost recovery

Categorization
Demographics
Age and lifecycle stage
Household type
Race and ethnic group

Income class
Quintiles

Poverty line
Lowerincome areas

Ability
People with disabilities
Licensed drivers

Location

Jurisdictions
Neighborhood and street
Urban/suburban/rural

Mode users
Walkers

Cyclists
Motorcyclists
Motorists

Public transiusers

Industry

Freigh

Public transport

Auto and fuel industries

Trip Type
Emergency
Commute
Commercial/freight
Recreational/tourist

There are various types impacts, measurement units and categories to consider in equity analysis.

10
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Programmatic Versus Structural Solutions

There are two general approaches for addressing transperuity: programmatic
solutions whicharget special protections and servicesparticular disadvantaged

groups, or structuralchanges tht affect overalpolicies and planning activities (ian

and Brenman 2012). For exampdpecialmobility servicegor people with severe
disabilities,and special facilities such as wheelchair ranaps examples of

programmatic strategieBroad policy reforms intended focrease transport system
affordabiity and diversity (better walking, cycling, public transit, taxi, delivery services,
and development policies that help create more accessible, rmdtlal communities)

are examples of structuralolutions Many programs involve a combination of both.

Programmaticsolutions often appear to be most cost effective since they focus
resources on people who are most disadvantaged, but structural reforms often provide
significant cebenefits and so are often most beneficial overall. For example, most
communities can only afford to provide a small amount of special mobility services, but
planningreforms that help create more muitnodal transportation systems and more
accessible land use develpmantayimproveaccesdgor physicallyeconomicallyand

socially diadvantaged people, includirtbose who not fit into standard

“di s adv aategjoseg sudh”as people with modarancomes or mild disabilities.

Trade-offs Between Equity And Other Planning Objectives
Transportation planning often involves tradeoffstiveen equity objectives and other
planning objectives. For example, improving pedestrian safety may reduce traffic
speeds and therefore economic productivity, and providing public transit services may
require tax subsidies, and in some cases may increase dir and noise pollution.

There is no standard way to determine how much weight to give a particular equity
objective; such planning decisions should reflect community needs and values. Some
communities may place a higher or lower value on a padicetjuity objective. For

example, some communities may place a higher value on providing basic mobility for
non-drivers. Some communities may consider road tolls and parking fees unfair because
they are regressive, while others consider them fair becabsg tharge motorists

directly for the facilities they use and so increase horizontal equity.

Transportation equity issues are sometimes evaluated based on performance targets,

such as annual per capita expenditures on special mobility or public trangites,

that transit fares should be less than a certain maximum portion ofifmeme

wor ker s’ i ncome, or t hat aorienteed dread shoulgpber t i on ¢
affordable.Setting such targets usually require some sort of public involvepeatess

to help incorporate community needs and values into planning and funding decisions

(FHWA 1996).

11
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Transportation Equity Indicators

Indicatorsare measurable variables selected to reflect progress toward planning
objectives.To be useful and préical the selected indicators should be easy to
understand and require data that is reasonably easy to obtain.

Five equity objectives antheir indicators are described below. These can be expanded,
elaborated and disaggregated to meet specific planneguirements.

Horizontal Equity
1. Treats everybody equally, unless special treatment is justified for specific reasons.

Policies and regulations are appliedually to all users

Per capita public expenditures and cost burdens are equal for different groups
Service quality is comparable for different groups and locations.

Modes receive public support in proportion to their use.

All groups have opportunities to participate in transportation decisitakking.

v v >

2. Individuals bear the costs they impose.
Users bear all costs otheir travel unlesssubsidiesare specifically justified

Vertical Equity
3. Progressive with respect to income.

Lowerincome households pay a smaller share of their income, or gain a larger share of

benefits, than higher income households.
A Affordable modes (walking, cycling, ridesharing, transit, carsharing, etc.) receive
adequate support and are well planned to create an integrated system.
Special discounts are provided for transport services based on income and economic need.
Transport invetments and service improvements favor lowacome areas and groups.
Affordable housing is available in accessible, nmtidal locations.

>

> D

4. Benefits transportation disadvantaged people (rdvivers, disabled, children, etc.).

Transport policies and planmg decisions support access options used by disadvantaged people.

A Development policies create more accessible, rualtidal communities.

A Transportation services and facilities (transit, carsharing, pedestrian facilities) reflect
universal desigfthey accormodate people with disabilities and other special needs,
such as using strollers and handcarts).

A Special mobility services are provided for people withbility impairments

5. Improves basic access: favors trips considered necessities rather than luxuries.

Transportation services provide adequate access to medical services, schools, employment
opportunities, and other “basic” activities.
A Travel is prioritized to favor higher value travel, such as emergency and HOV trips.

12
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Incorporating Equity Analysis Into Transportation Planning
Transport equity analysis is usually performed as part of other planning activities. This chapter
describes techniques for incorporating equity analysis into transport planning.

Data Sources

Various tools and resources are avhiéato help evaluate the distribution of transport
impacts and their equity impacts (FHWA 1997). These provide information on the
distribution of impacts between different groups. New data sources are available to
help evaluate people by income and abifEHWA and FTA 2002), and new GIS
(Geographic Information System) tools facilitate geographic analysis of impacts.

It is often possible to collect information for transportation equity analysis in surveys
performed for other purposes, by including quests concerning income and mobility
constraints in regular travel surveys, and by including transportation questions in
surveys related to other issueS¢hmockeret al. 2005). For example, a survey of social
service clients can include questions concegrinow they normally travel, their ability

to use an automobile, and whether inadequate transportation is a significant problem.

Below are examples of potential data sources useful for equity analysis.

1. Government agency budgets and reports that indicatbljz expenditures by jurisdiction
and mode, and on facilities and programs targeted to serve particular groups.

2. Census and surveys can provide the following data, disaggregated by geographic,
demographic, and income category:

e Peopl e’ s | eegedersostiips and gerisdmiiles pf trgvel during an average day,
week or year).

e The portion of the population with disadvantaged status (low income, physical disability, elderly,
single parents, etc.) (Schmocker, et24105).

e The portion of their timeand financial budgets devoted to travel.

e The problems people face using transportation facilities and services.
e The degree to which people lack basic access.

e Residents’ desire for transportation options.

3. Traffic accident injury and assault rates forigas groups.

4. Audits of the ability of transport facilities and services to accommodate people with
disabilities and other special needs.

5. Analysis of the degree to which disadvantaged people are considered and involved in
transport planning.

6. Reports onhe frequency of special problems by disadvantaged travelers (faulty equipment,

inaccurate information, inconsiderate treatment by staff, etc.), the frequency of complaints
by disadvantaged travelers, and the responsiveness of service providers to sudaiotsnp
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Horizontal Equity

Horizontal equity requires that public resources be allocated equally to each individual
or group unless a subsidy is specifically justifie@ctly what constitutes an equal share
depends on which resources are considered aod they are measured. For example,
comparisons can be made per household, per resident, per adult or per vehicle. This
requirement applies to allocations general taxedut not to user feesso equity

analysis may depend on how certain revenue sourcesategorized.

Adjustments may be required to account for differenaegjeography(such as greater
dependence on walking and transit in cities, and greater dependency on highways in
suburbs and rural areas), costs (such as higher costs of facilitieseandes in dense
urban areas), and the extra costs of serving people with disabilities and other special
needs. In most jurisdictions, transportation facilities and services are financed by
several levels of government (local, regional, state/provinaitional),all of which
should be considered in analysis. Many transportation projects involve large budget
expenditures cdrain years Some public resource allocations are not reflected in
transportation budgets, including tax discounts and exemptiong#&vticular groups,
land allocations (for example, public land devoted to transportation facilities), or are
incorporated into other budgets, such as traffic services provided by police and parking
facility costs borne in building budgets. Comprehensivayasis is therefore required to
accurately determine the distribution of public resources for transportation facilities
and services.

Variousroadway cost allocatiofalso calleccost responsibilifystudies have calculated

the share of roadway costs imped by different types of vehicles (motorcycles,
automobiles, buses, light trucks, heavy trucks, etc.), and how these costs compare with
roadway user payments by that vehicle class (Jones and Nix 1995; FHWA 1997). This
reflects the principle of horizontaquity, assuming that users should bear the costs

they impose unless a subsidy is specifically justifisgtr paymentsefers to special

fees and taxes charged to road users, including tolls, fuel taxes, registration fees and
weightdistance fees, but des not include general taxes applied to vehicles and4uel.

4 Although highway cost allodan principles specify that onspeciaroadway taxes beyondeneraltaxes
should be considered user fees, some advocacy groups argue that all taxes on vehicles and fuel should be

considered user fees and al | oc atvaudtingCGiitciendof on pay ment s.

Transportati onitm@e2@ Analysis” in L
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Vertical Equity

Vertical equity requires that disadvantaged people be identified and given special
consideration in planning, to insure that they are not made worse off, and that their
needs areaccommodated. Ng (2005) describes the following steps for doing this.

1. Identify disadvantaged groups (minority, low income -less, disabled, single parents).

2.l dentify disadvantaged geographic areas
3. ldentify degrees of disadvantage in each geographic area, with five levels of severity.
4

Identify location of important public services and destinations (transit, highways,
employment centers, hospitals, daycare centers, etc.).

5. Evaluate specific transportain plans according to how they affect accessibility between
disadvantaged communities and important destinations.

Martens, Golub and Robinson (20E2yue that equity should maximize average
accessibility and minimizgisperities etween the lowest andhighestgroups The
study, Measuring Accessibility as Experienced by Different Socially Disadvantaged
Groupg(TSG 2005) exanen the quality of transporservices provided to various
groups.Gullo, et al. (2008valuatedthe time and moneyosts of acce#sg jobs by
various demographic groupandrecommend mordransit-oriented planningto
improveopportunity and fairnessCreger, Espin@and Sanchez (2018) identified ways
that planning can better respond to the needs of disadvantaged minory graespsg,
et al. (2018) examine the equity impacts of fuel price chanfyed taxes tend to be
reressive, but often less so than other fundingfions, and their regressivity declines
with improved accessibility options for lowarcome travellers

Mobility gap analysis measures the degree thab-drivers are disadvantaged relative
to drivers (LSC 20QD)his can beuantified by comparin@verage daily tripgeneration
between vehicleowning and zerevehicle householdgaking into account factors such
ashouseholdsize employmentand location All else being equalgero-vehicle
households generally generate-80% fewer personal trips. This nheidology may
understate real transportation needs by assuming that automebiaing households
have no unmet mobility needs, which ignores the mobility problems facingdnivers

in vehicleowninghouseholds. For example, a household that owns one \eblthred

by two or three adults, or households with adults who cannot drive due to disabilities
or other problems, may face mobility gaps similar to zeebicle households.

Varioustechniques can be used to quantify inequity with respect to income (Maksh
and Olkin 1979; Ramjerdi 200@he Dalton Principle assumes that resource transfers
from high to lower-income people that maintain their overall income ranking impove
equity. TheGintindex the Theil Coefficiendind theCoefficient of Variatioare used to
guantify inequity Since these only consider income they may need adjustment to

using

refl ect other factors, such as people’ s mobi
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Transportation Equity Analysis Examples
This section describes examples of transporitg@unalysisAlsosee FHWA and FT2002).

Public Funding Allocation

Horizontal equity requires that users pay for the costs they impose unless subsidies are
specifically justified. Transportation funding practices often violate this principle,

resultingin more per capita spending in some jurisdictions than others. For example,

Georgia state law requires that state highway funds be allocated equally among the
state’s 13 Congressional Districts, resultin
Chen (1996) also found that cities receive far less per capita transport funding due to

planning practices that favor spending on automofmléented facilities over other

modes. There are three possible justifications for these esodsidies.

1. If highwaysare considered user funded (vehicle fees, fuel taxes and tolls), funding could
be allocated based on where these fees are paid. However, urban regions generate
about half of all fuel tax revenues, so this does not justify the funding discrepancy.

2. It couldbe argued that urban residents often drive on rural highways, and rely on
interregional fright services, and so benefit from rural highway expenditures. However,
rural residents also travel in urban areas and rely on urban services.

3. It could be argued tat rural residents are economically disadvantaged and have fewer
travel options compared with urban residents. Such subsidies are only justified for truly
disadvantaged rural motorists, it does not justify subsidizing all rural vehicle travel.

This suggéds that highway funding is inequitable. Only by providing significant urban
transit funding can transportation budgets be considered fair.

Transportation Insecurity Costs Imposed on Women

T h e a PayingctdSay Hfe': Why WomenDon't Walk asMuch asMen. "Shadwell
2017)describes evidence thd¢ar of sexural harassment and othpersonal insecurity
threats deter women from walking, reducing their independence, health and
affordability. Thisdiscrepancyn womeri step countsdiminished withincreased

walkability scoressuggesting that more compact and walkabtenmunities increase

wo me n’' s . Sane communiffes are developing special programs to improve
women’' s secur it planningand Desigeingd srseod SystetosEnsure
SafeTravelfor Women(Tiwari 2014). Pedestrian access to transit stations, and personal
security when waiting for a bus or train, are as important agehicle security.

Womends Empl oyment Access

A detailed survey of wo me mland foiund that veomenbehavi or
have diverse travel needs, including high rates of errands and chauffeuring trips, that

access to a car significantly increases their employment opportunities and therefore

economic inclusigrand even in caowning households wometypically have second

priority in car access (Dobbs (2005).
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Public Transit Equity Analysis

Evaluating Public Transit Benefits and C@stsnan2014) points out that public transit
planning often involves tradeffs between economic efficiency objeas(reducing

traffic and parking congestion, facility cost savings, accident and pollution emission
reductions), which tends to favor transit services on major urban corridors that attract
more affluent commuters, and social equity objectives (basic mplbdr non-drivers),
which tends to favor services used by physically, economically and socially disadvanted
groups. Similarly,In his bookHuman Transit: How Clearer Thinking about Public Transit
Can Enrich Our Communities and Owues Jarrett Walkef2012) points out that public
transit planning decisions often involve tradéfs between maximizingdership(so

service is concentrated on the highest demand corridors)@wbrage(so service is
dispersed, and so serves times and locations when areteviiemand is loyv

The article,'Meetingthe Publits Need For Transit OptionSharacteristics of Socially
Equitable Transit Networks,” (Krameer and Gc
evaluatingpublic transit social equity impacts, specific stragsgfor achieving social

equity goalsand several examplekubitow,Rainerand Basset(2017) identify ways

that public transit designed primarily to accommodaeonomically stable, able

bodied, white, male commutarmay underserve vulnable groups sutas mothes

with young children and peopbeith disabilities

Spatial and Skills Mismatch of Unemployment and Job Vacancies
(www.cts.umn.edu/Research/Featured/TransitandWorkforce)

Fan, Andrew Guthrie and Kirti Vardhan Das 2@l8)al uat ed di sadvantaged
job access through metropolitican areas. Thiegthatnond r i ver s’jobaccess to
vacancievaries widely Targeted transit improvements can provide significant besefi

by i mproving disadvantaged r edsmaddent s t o
occupations with low education requirements that are likely to pay a living wage. The
report recommends redefining “ratlectes si bl e | ot
geograply, considering every stage of connecting workers with jobasidering their

skills availabletraining, jobs accessible ktyansit, as well as information on worker and

job availability The report also recommends identifying employers with labor supply

probl ems, considering disadvantaged workers
and pursuing creative first mile/last mile solutions to connect workplaces with transit

lines, as well as pursuing transitiented economic development.

S WE

Smart Growth Equity Impacts

Numerous studiesdicate that more compact, muitnodal smart growth development

patterns tend to increasetegration(poor and racial minorities are less geographically

i sol ated), economic opportunit edudatibmané d v ant ag
job opportunities), and economic mobilityhle chance that children born in lemcome

families will become economically successful as adidheebone and Holmes 2015)

17


http://www.cts.umn.edu/Research/Featured/TransitandWorkforce

Evaluating Transportation Equity
Victoria Transport Policy Institute

Quality of Mobility Options for Disadvantaged Groups

Stanley, et al(2011)identify fivesocial exclusionisk factorsjncludingincome,
employment, political engagemejparticipation in selected activitieandsocial
support (being able to get help when needetlhey estimate themarginal rate of
substitution betweerhouseholdincomeand trip makingassuming that eachdditional
trip is equivalent to undertaking an additional activityhich indicates their value to
users Applying this analysis approach in MelbourAeistralia they find thatesidents
aged over 1@werage3.8dailytrips (all modes), butleclineasthe number of social
exclusion risk factors increasgeople with 2 or more risk factoitsake 2.8 or fewer daily
trips, indicating a significardecline incommunityinvolvement This analysisstimates
anadditional trip @ndactivity) is valued at approximate$20 at an averagemcome
andmore for increased mobilitpy lower incomehouseholds. This is abofdur times
the value ascribe to suchtrips usingtraditional economic evaluation.

The reportMeasuring Accessibility as Experienced by Different Socially Disadvantaged
GroupygTSG 2005 valuates locahccessibilitfe.g. access to bus stops) and regional
accessibilityfe.g. access to employment opportunitidsj seven socially disadvantaged
groups young people (1:24), older people (60+), Black and Minority Ethnic (BME)
people, peoplevith mental orphysicaldisabilities travekrswith young children,
unemployed peopleand shift workersThis indicatethat many of thesegroupshave
significant nobility constraintsit developed theWALQWeighted Access for Local
Catchmentsjo reflect perceived walk access

Titheridge, et al (2014) recommend the development of minimum standard of
accessibility for transportation equity analydis.an article;’How Lowincome Cyclists

Go Unnoticed Koeppel (2006jlescribesexamples of poor and minority residents who
rely on bicycle transportation, but are often overlooked in the transportation planning
processThe Vancouver ,Modlity Rrecidgsideperdgnit @ommission
(2017),comprised of 14 community leadersusingstakeholders engagement and
detailed analysis of transport trends and costs by income class to evaluate the impacts
of various investmenand pricingoptionsfor policy analysis.

Figure 1 2011 Primary trip mode by household income level (MPIC 2017)

100% 7 Automobile mode share, annug
90% . .
ao% vehicle travel and peageriod
70% trips tend to increase with
o income. Lowest income seldon
40% drive during peak periods. This
indicates that road user fees
and ongestion pricing are less
Less than  $25.000 to less $50,000 to less $75.000 to less $100.000 to less  $150,000 or regressive than financing roads

30%
20%
$25,000 than $50,000 than $75,000 than $100,000 than $150,000 more and parklng through general
taxes or through building rents

HE N

10%
0%

Percentage of Trips Made by Income
Group

Household Income Level

WAuto Driver BAuto Passenger Transit BEWalk Bike MOther
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Civil Rights Analysis (Karner and Niemeier 2013)

| n t heiQivil Rights Guwidanee And Equity Analysis Methods For Regional
Transportation Plans: A Critical Review Of Literature And PracKeener and Niemeier
(2013)critically evaluate the methods currently used to evaluate transportation impacts

on minority populationsThe concl ude that, “preisaa | i ng met
more likely to obviscate than to reveal and that there are no standards for agencies to
follow in order t o Taeyrecognendonorsintegpied t y anal ysi

modeling andGeographic Information Systems (GiSalysigo provide better
information on the ways that specific planning decisions affect the mobility and
accessibility disadvantaged groups, such asifmeme, minority communities.

Transit Dependency and Transit Deserts (Jiao and Dillivan 2013)

Jiao and Dillivan used GIS to meastire number otransit dependenipeople(people
unable to drivedue to age, physical disability or poverty) in urban neighborhoods, and
identify “transit deserts d e f i n endmeeoss transiHgepesdent residents and
poor transit serviceThey use tle followingformulacalculatetransit dependency

Household drivers = (population age 16 and over) — (persons living in group quarters)
Transit-dependent household population = (household drivers) — (vehicles available)

Transit-dependent population = (transit-dependent household population) + (population ages
12-15) + (non-institutionalized population living in group quarters)

Transit service (supply) was determined by four criteria:
1. number of bus and rail stops in each block group
2. frequency of service for each bus and rail stop per day (weekday service) in each block group
3. number of routes in each block group

4. length of bike routes and sidewalks (miles) in each block group

Each criterion was divided by acres to get a density vaodthe valies for each
criterion wereaggregated to determine the level of suppiyeach areaDemand and
supply aresubtracted and a final numerical value was calculatet used to
determine an excess or lack of supfdy each census block group

Inaccessibility Index for Social Equity Analysis (https://bit.ly/2QJ0j4Q)

Ciommo (2018) developed amaccessibility indewhich indicates the number of
desirable activities (such as jobs, healthcare and shopping) that a particul
demographic group cannot reach. The results are used to evaluate the social equity
impacts of strategic planning decisionsBarcelonaSpain, such as city center vehicle
restrictions, parking policy changes, public transit service improvements, akehpe
ride services. The results indicate that the inaccessibility index analysis provides a
practical way to consider equity impacts in planning decisions.
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Non-Drivers Accessibility

Case (2011developed anodelthat evaluatesm o n d r i v e ritybasea cncnens s i b i |
drivers trip generation ratesThis techniquean helpidentify the best neighborhoods
to focusnon-automobile transportation improvement efforts, including targeted
walking, cycling and public transport improvements, more accessibleusad
development, and increased affordabilifiyable4 compares automobilelependent
and multrmodal transport systems ability to meet various transport demamas
multi-modal community rotorist can still drive (although somewhat slower), butain
automobile-dependent community nofrivers are significantly disadvantagddis
indicates that aiversified, multimodal transport systens most vertically equitable
(Sharp and Tranter 2010).

Table 4 Meeting Travel Demands: Auto-Dependent Versus Multi-Modal
Type of Size Automobile Multi-Modal Consequences
Travel Dependent
Sometimes drives, but
can use alternative Multi-modalism allows
Driver 85-95% of modes when drivers to choose the best
commute commuters Drives preferred. option for each trip
Multi-modalism gives non
Non-driver 5-15% of Requires Can use alternative drivers options, and reduce
commute commuters chauffeuring modes chauffeuring costs.
Travel by Can use alternative Multi-modalism provides
youths (1620 10-15% of Requires modes, mainly walking| independence and exercise|
years of age) population chauffeuring and cycling. reduces chauffeuring
Seniors (people| 10-15% of Must drive, even if Multi-modalism gives
over 65 years | population and | high risk, or must be | Can rely on alternative| seniors independence,
of age) growing chauffeured modes. reduces chauffeuring costs
Small portion of | Must drive, even if | Can rely on alternative| Multi-modalsm reduces
population, but | high risk, or must be | modes. Is less likely to| high risk driving and
Teenage males| high risk chauffeured drive. chauffeuring costs.
Reles on autaravel Multi-modalism lets lower
Lowerincome | 20-40% of the despite highfinancial | Relies on a mix of income people save money|
households population burdens and risks modes. and improveaccess.

This table indicates how various types of trips are made in automobile dependent anthouati
OGN} yaLR2 NI adeadSyao a5NAOSNE NBFTFSNE (2 az2yvySoz2Re
RNRA OSNE NBTSNAER (2 asantanSobderadmotér KehicleF 2 NJ | y & NB

A survey of Vermont residents found that many want alternatives to automobile travel,
includingbetter walking and cycling conditions, ridesharing and traseivices AARP
2009). Even people who do not currently use such serviglese\having them available

for possible future use (option value) and to help reduce environmental impacts.
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Equitable Access Evaluation

Golub and Martens (2014) defirsa access ratipasthe ratio of automobile and public
transitemployment accessaanddefine theaccess poverty lings a ratio 00.33 which
implies that transituserscanaccess one third the number of jobsby car. This is used
to evaluate the equity of San Francigegional transportatiorplan scenarios. The
analysis shows that virally all neighborhoods suffer substantgdps between car and
public transportbased accessibility, but that the two proposednsportation

investment programs reduce access poverty comparea“two project scenario.They
also investigaténow accessnd access poverty rates vary by demographic groups and
map lowincome communitiesvithin access impoverished areas

Inclusive Planning Analysis

Many jurisdictionsapplysustainablgransportplanningwhich balance economic, social
and environmental objetives,but sodal sustainalility is often less clearly defined than
other impacts Social sustainability is often defined in terms of avoiding excessive
burdens on disadvantaged groufibe basis oenvironmental justicg or in terms of
generalsocialgoals such as poverty reduction, communityhesionand accountability.
Researcher Rebecca Mann recommends applyicigsivempact assessmenthen
evaluatingurban transport project impact@Mann 2011)Inclusive developmens
defined as “ cps disadvamtageandinclugive tdansport planningefers
to policies and projects that enhance the wellbeing of physically, economically and
socially disadvantaged groups. Mann recommeoaissidering these factorshen
evaluating specific transport poles and projects:

1. Who benefisandwho is excluded

2. How does the projedhelp disadvantaged peoplén terms of time savings, comfort and
safety)access employment and income opportunitieducation and health servicé&s

3. How does it affect théravel coss of different households?
How will it impactpublic and noAmotorized transport?

5. How wi | | it af f eceénvibnmenhahdhealth aged peopl e’ s

An Inclusive Transport Impact Assessment Woth includes

e Spatial analysis of poverty and impactstta policy or project may havegno or peopl e

economic and social opportuniti¢a’herethey live, school, work and shop).

S

e Identification of var i o ubygincamefgerddrage, physidcala k e hol d

ability, employment status, racial or ettt minority, or other vulnerabilities).

e Anal ysis of transmission channel s
groups(access, prices, subsidies, health and safety, and employmgéangportsector)

e An impact matrix which summarizesWwovarious disadvantagegioups are affected.

o Soecial factors to consider when evaluating accessibility, affordability, safety and health.
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Transportation Equity Analysis Theory

Pereira, Schwanen and Banister (20d8uss howarioustheories of justie

(utilitarianism, libertarianism, intitionism, Rawlsianand Capability Approachesan

applyto transportplanning Based orRawlsian an&apability Approachgsrinciples

they propose thattransport equityshouldbe evaluated basedn detailed analysisf

howpoliciesaf f ect di sadvant aged sgrviceslapdsattivites; ces si bi |
impactdisadvantaged groupseduce inequalities of opportunitiesnitigate transport

externalitesandr e s pe ct i n dThisreqlitesrhose’completegaessibility

analysighan usually applied in conventional transport plannjmgcluding factors such

as proximity and location, mobility options, financial costs and user capabilities

Parking Requirement Equity Impacts

Parking requirements are an exarapif transportplanningdecisionghat have

significant, unintended, and often overlooked equity impacts. Most jurisdictions have
regulations that specify the minimum number of parking spaces that must be supplied
at each destination. These requirementsiteto be generous, designed to insure that
motorists can almost always find convenient at any destination (Litman 2000). They are
even justified on equity grounds, to insure that each development bears the costs of
the parking demand it generates, to avagillover parking problems at nearby sites.

These parking requirements represent a subsidy of vehicle ownership and use worth
hundreds of doll ars annually per mé&t orist (£
They caus parking costs to be borne ingictly through mortgages and rents, retail

prices, and taxes. People bear these costs regardless of how many vehicles they own
and how much they drive. As a result, households that own fewer than average vehicles
or drive less than average tend to pay mdhnan the parking costs they impose, while
those who own more than average vehicles or drive more than average tend to
underpay. Since vehicle ownership and use tend to increase with income, these
regulations and subsidies tend to be regressive, thahisy place a relatively large

burden on lowefincome people. Because parking requires paving large amounts of
land, they tend to encourage sprawl and create less walkable communities. These
changes reduce mobility and accessibility for subsivers, and inaase total

transportation costs, which tends to be particularly harmful to disadvantaged people.

These equity impacts are often overlooked when parking requirements are established.
This is not because the people involved are immoral or uncaring, ratlegrgenerally

have not considered all the equity impacts resulting from such decisions, particularly
indirect and longterm impacts on other groups.

5> Since decisiomakers tend to be busy, middigass professionals who drive automobiles, they are likely
to perceive the benefits of generous parking requirements and are less sertsitilre unfair costs such
requirements impose on nedrivers.
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Transportation Cost Analysis

Both horizontal equity and economic efficiency require that users beacdisés they

i mpose on society, unless a subsidy is speci
2005)8 Highway cost allocatiofalso callechighway cost responsibilityefers to

analysis of the costs imposed by various types of vehicles and theedgveéhich they

are recovered by user fees (Jones and Nix 1995; FHWA 1997). Most cost allocation

studies only consider direct roadway expenditures, and categorize users according to

vehicle size and type (automobiles, buses, light and heavy trucks). Bleeblow

summarizes the results of a major U.S. highway cost allocation study. It indicates that

about a third of roadway costs are subsidies (costs not borne directly by user fees).

Table 5 Roadway Cost Responsibility, 1997 US Dollars Per Mile (FHWA 1997)

Vehicle Class VMT Federal State Local Total Total User External
(millions) | Costs Costs Costs Costs Payments Costs

Automobiles 1,818,461 | $0.007 |$0.020 |$0.009 |$0.035 | $0.026 $0.009

Pickups and Vans 669,198| $0.007 |[$0.020 | $0.009 |$0.037 | $0.034 $0.003
Single Unit Trucks | 83,100 $0.038 |$0.067 [$0.041 |$0.146 | $0.112 $0.034
Combination Trucks| 115,688 |$0.071 |[$0.095 |$0.035 |$0.202 | $0.157 $0.044
Buses 7,397 $0.030 |$0.052 [$0.036 |$0.118 | $0.046 $0.072
All Vehicles 2,693,844 | $0.011 |$0.025 [$0.011 |$0.047 | $0.036 $0.010
This table summarizes the results of a major cost allocation study which found that user fees
fund only about twethirds of roadway facilities.

More comprehensive transportation cost studies include addai costs such as

parking subsidies, traffic services, congestion delay, accident risk and pollution damages
(INFRAS and IWW 2004; Litman 2005a). Considering more costs tends to indicate
greater inequity. For example, considering just roadway costs notebby user fees,
automobile travel is subsidized about 1¢ per mile, but much greater subsidies are found
if traffic services, parking subsidies, accident externalities and environmental impacts
are also considered. These external costs mean that peoptednilie more than

average receive greater public subsidies than people who drive less than average. Since
driving tends to increase with income, this is both horizontally and vertically

inequitable. Considering just financial costs, this inequity is paftbet by the

additional taxes paid by highémncome people, but this offset is smaller when ron

market costs such as accident risk and pollution damages are also considered.

6 Equity and efficiency definitions of optimal pricing differ somewhat. Horizontal equity focuses on
averagecosts, often measured at the group level, while economic efficiency focusesginal costs per
trip, which ignores sunk costs such as past construction investments. However, average and marginal
costs tend to converse over the long run since over time most costs become variable.
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Transportation Cost Burdens

Transportation is a major financial burden to mamonsumers, particularly for lower
income households. Figure 1 illustrates transport expenditures relative to total
household income by income cla3$e portion of household income devoted to
transport declines with annual incomsothese costs are regssive’

Figure 1 Portion of Household Income Spent on Transport (BLS 2000)
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Transportation expenditures are highest as a portion of net (after tagjrindor lowefincome
households, indicating that transportation costs are regressive.

Households that own a motor vehicle tend to spend far more of their income on
transportation then zerevehicle households, as illustrated in Figure 2.

Figure 2 Portion of Household Income Devoted to Transport (BLS 2003)8
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Transport costs tend to be regressive for vekiglaing households, but not zevehicle households.

7 Equity impacts can also be evaluated with respeabgpendituregather thanincome Expenditures are
less volatile and include other types of wealth such as savings and benefits such as foodstamps.

8 This figure assumes that all vehicle costs are borne by vehidgteg households and all public transport
costs by zerevehicle households. This is not exg@ktcurate since vehicewvning households do use
public transport and zerwehicle households pay some vehicle expenses, but is consistent with other
research showing much lower transport expenditures in vekogkaing than zerevehicle households.

24



Evaluating Transportation Equity
Victoria Transport Policy Institute

This financial burden is significantly affected by the typearisport system in an area.
Lowincome residents of automobHdependent communities tend to spend much
more of their income on transport than residents of communities with more diverse,
multi-modal transport system$This suggests that automobile depancy is
regressive, and that policies and programs that improve travel options tend to be
progressive (Frumkin, Frank and Jackson 2004).

The consumer costs and regressivity of automobile transport are even greater than
these figures indicate when indirecosts are also considered, particularly residential
parking, whichaveragesabout 10% of housing costs and more for loypeiced, urban
housing (Jia and Wach 1998). High parking costs reduce housing affordability, imposing
additional burdens on loweincome households, which are often forced to choose
between suburban housing with lower rents but higher transportation costs, and more
costly urban housing with lower transportation costs.

Vehicle ownershigends to increses economicaltiisadvanteged peopl ' esployment

and incomg(Sawicki and Moody 2008mart and Klein 20}5This has several equity
implications. It suggests that strategies that help poor people obtain access to
automobiles may provide equity benefits, for example, as part of welfaneork
programs. Carsharing and other vehicle rental services, special vehicle and insurance
purchase loan programs, and PAgYouDrive insurance can help some disadvantaged
people increase their mobility and economic opportunities (VTPI 2005).

Because dviing is costly, regressive and difficult (particularly for some disadvantaged
people, such as people with disabilities and immigrants who do not speak English),
automobileoriented solutions create additional equity problems. Chaapomobiles
affordable b poor people tend to be unreliable, and are sometimes unsafe. L-ower
income drivers often share vehicles with other household members. Even poor people
who own an automobile often rely somewhat on other modas.a result,

disadvantaged people tend to befitefrom a more diverse transport system. In other
words, disadvantaged people may benefit from policies that help them drive, but they
can benefit even more overall from policies and programs that increase total travel
options.

Similarly, land use stragges that improve community accessibility, such as locating
affordable housing, public services and jobs in more accessible;mudial locations
provides equity benefits by reducing cost burdens on disadvantaged households
(“Location Effti,¢i &AtPIDRV&I59 p men

9 Forexample, households in communities with high quality transit systems spend a smaller portion of
their income on transport than residents of more automobile dependent communities (Litman, 2004).
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Traffic Impacts

Vehicle trafficimpactscan have significant equity impacts. For example, the congestion
impacts that motor vehicles impose on other road users is horizontally inequitable to
the degree thathigher-occupantvehicle (carpols, vanpools and buses) passengers are
delayed by congestion, although they use less road space and so impose less delay on
others per passengeanile. Similarly, motor vehicle use imposed delay aodident risk

on pedestrians and cyclists, and noise airdoollution on nearby residentsiorizontal

equity therefore suggests that a bus carrying fifty passengers should be able to use up
to fifty times as much road space as a car carrying one passenger, that pedestrians and
cyclists should be protected fronsks imposed by motorists, and that people who
seldom or never use automobiles should avoid subsidizing motorists parking facilities.

Some traffic impacts, such as congestion delay and accidentaiskhemonetized

(measured in monetary units) for ewomic evaluation (Litman 2@). However,

adjustments may be needed for equity evaluation. For example, most monetized

congestion cost estimates ontgeasuremotor vehicletraffic impacts, effect®n

nonmotorized travel are usually ignored, although theg aften significant compared

with costs that are considered, particularly inurbanaréas Bar r i er Ef fect s, ”
2009. They represent a horizontal inequity (motorists impose far more delay and risk

on nonmotorized travelers than nonmotorized travel@rgpose on motorists), and to

the degree that people who are transportation disadvantaged drive less and rely more

on nonmotorized modes, this represents a vertical inequity.

Described in a more positive way, current evaluation practices tend to underatsti

the full benefits and equity impacts of strategies that reduce vehicle traffic and improve
nonmotorized travel conditions because they ignore benefits from improved
nonmotorized travel, which are particularly important to many disadvantaged people.

Road space allocation and traffic managemeetisionhave varioussometimes

overlooka distributionalimpacts For example, traffic calming tends to reduce

automobile traffic speeds while improving safety for motorist and nonmotorists, and

neighborhood Nability Bellefleur2013. HOV priority strategies benefit rideshare and

transit passengers, and motorists i f they re€
2005). Bicycle lanes benefit cyclists and motorists to the degree that they reduce

conflicts Parking regulations, such as parking duration limits, benefit some users, trips

and businesses at the expense of others.

Special analysis may be justified to determine whether planning decisions violate
environmental justice principles. For examplepgephic analysis can help determine
whether lowerincome and minority communities contain an excessive portion of
undesirable transportation facilities such as major highways and freight terminals.
Special programs may be justified to clean up brownfiglisure that regional
transport facilities meet local community needs, mitigate traffic impacts, and
compensate for external costs imposed on disadvantaged populations.
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Planning Biases and Distortions

Current planning practicesre biased and distored in ways that ardoth horizontally
inequitable (they favosomeusersover others), and vertically inequitable (they tend to
harm disadvantaged people). Examples are described below.

e Emphasis on mobility rather than accessibif@pnventional planning measzs mobility
rather than accessibility, which favors motorized modes, and undervalues alternative
modes and land use policies to increase accessibility.

¢ Undervaluation of nonmotorized trav&onventional travel surveys tend to undercount
short trips, noacommute trips, travel by children and walking links of motorized trips,
which undervalues nonmotorized travel. This skews planning and funding toward
motorized modes, reducing transport quality for nondrivers.

¢ Incomplete evaluationConventional economievaluation tends to overlook many
indirect costs of roadway capacity expansion and the full benefits of alternative modes
and mobility managemergolutions (Litman 2009

e Fragmented and incremental planninbhisallows individual decisions that contradict
strategic planning objectives. For example, planning agewnéies impose generous
parking requirements on development, even in areas that want to encourage infill
development, more compact development, and use of alternative modes.

e More funding and lowelocal matching requirements for roadway and parking facilities
than for other modesThisfavorshighwayinvestements oveunderinvest in alternative
modes and management solutions.

¢ Automobile underpricingncluding free parking, fixed insurance andise@tion fees,
general taxes funding roadways, and lack of congestion pricing. These distortions
increase vehicle ownership and use, avitichreduces development of other modes.

e Environmental injusticdower income and minority neighborhoodsnd to bear more
than their share of undesirable transport facilities, and receive less than a fair share of
transport investments and services (Bullard and Johnson 1997).

e Land use policies that favor spravihese includgenerous parking and setback
requirements,density restrictions, and singlése zoning. This leads to more
automobiledependent communities that provide poor access for fuvivers.

Although individually these distortions may seem modest and justified, their impacts
are cumulative, resulting iratge total subsidies for automobile travel and significant
harm to society. For example, parking subsidies total hundreds of dollars annually per
vehicle (Shoup 2005), far higher than public subsidies per transit rider. Automobile
travel also imposes casfor local road and traffic services, congestion, accident costs
and environmental damages worth hundreds of dollars annually per vehicle. These
impacts are widely dispersed through the economy, incorporated into taxes, rents and
retail prices, and so argenerally ignored in individual planning decisions. By reducing
transport system diversity and land use accessibility, these distortions harm
disadvantaged people, which is vertically inequitable.
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Critical Evaluation of Equity Objectives in Regional Transprtation Plans

Manaugh, Badami and-Beneidy (2015) evaluateow social equitys conceptualized,
operationalized, and prioritized ib8 urbanregiontransportation plans in North

America Theycritically analyze the quality of the related objectivesywhmeaningfully

their achievement is assessed through the choice of performance measures or
indicators, and their prioritization relative to other objectiva$ey finde good

examples of social equity objectives and measures in several, fdatsocial eqity

goals and objectives are in many cases not translated into clearly specified objectives,
and appropriate measures for assessing their achievement in a meaningful,
disaggregated manner are often lacking. In general, there is a stronger focus on the
local environment (and congestion reduction) than on social equity in the pldrey
discussion considerations for generating objectives and measures for better integrating
social equity into urban transportation plans.

Economic Opportunity and Mobility

Ecaomic opportunityrefers to the education, employment and consumer

opportunities available to residents, particularly those who are physically, economically
or socially disadvantage&commic mobilityrefers to the chance that a child will be

more econontally successful than their parents.

Numerous studies suggest thatore compactmixed and multimodaldevelopment

tends to increase poor residents’ economic C
education, employment and positive role moddBo(chard2015 Levy McDadeand
Dumlao2010) This is particularly important for those who lack adriver | i cense or

(Kneebone and Holmes 201kgns and Monkkonen (2016) find that regulations that
limit infill development increase economic segregation.

Usingdht a f r om Har Egaalitdof QppartwngysPioedChetty, et. al.
2014) data, Ewing and Hamidi (2014) found tbath 10% increase in the&mart
Growthindex is associated witha 4.1%rnease i n residents
(probabilityof childrenborn in the lowest income quintile reattythe top quintile by

age 30)Ewing, et al(2016) found that Smart Growth increasesonomic mobility(the
chance that hildren born in lowincome famlies will become economically successful

as adults); doubling their compactness index increases the probability that a child born
to a family in the bottom income quintile will reach the top quintile by age 30 by about
41%. Corak (2017) found higher ratdseconomic mobility in Canadian urban areas
compared with rural areas, although some suburbs, those with large immigrant
populations, have higher rates of mobility than their cities.

upward

Using different research methods, Chyn (2016) found that childrenleftio

concentrated poverty neighborhoods are 9% (4 percentage points) more likely to be
employed as adults relative to their nafisplaced peers, and have $602 higher average
annual earnings-an 16% increase relative to their counterparts who remained in
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concentrated povertySimilarly,Talenand Koschinsky (2018)und strong correlations
betweenneighborhoodacceswility (based on WalkScoreahd high income mobility
(the chance that child in a loimcome household will eventually earn a high income).
They found that achild born to the bottom fifth income group in a walkable
neighborhood has a much better chance of becoming financially prosperous than a
poor child born in a nomccessible area.

Hsieh and Moretti (208.and 2017 analyzed the economimpacts ofrestrictions on
development density in BostolNew YorkSeattle San Franciscand Washington DC
They estimate that allowing more affordable infill developmeanthese highly
productiwe citiescould increaseggregatenational economic output¥13% morethan
$1 trillionannually, equivalent tgeveral thousand dollagger worker, and improve
economic opportunity to economically disadvantaged workers

Somestudies indicate that economically disadvantagearkers(such as former welfare
recipients)tend to work andearnmore, andhave betteraccess to basic services such as
medical care and shoppind they have an automobil¢Pendall, et al. 20148mart and
Klein 2015Wachs and Taylor 1998phis leads some people to conclude that increased
vehicle ownership increases social equity, thahiclesubsidieqsubsidized vehicles,

low fuel pricesunpriced roads and parking, ettielp achieveequity objectivesand

efforts to reduce vehicle travel are regressifsarski 2009 Howevermost sudies
showing positive associations between cars and economic mobility were performed in
automobiledependent regions, such as Los Angeles, wheredrimers are particularly
disadvantaged. Other studies indicate thagln quality public transiélso incrases

labor participation(CTS 201®anchez, Shen and Pe2@04), even in automobite
oriented cities ¥i2006) Analysis bysao andlohnston (2009ndicatesthat transit
improvementsprovide greater total benefits to all income groups than subsidizing
automobiles for lowefincome groups.

Automobile subsidies only benethe subset of disadvantaged peopléo candrive.
Because alternative modes experience strong scale economies (sometimes called the
Mohring Effect), and because increased motor vehicéic creates barriers to walking
and cycling, policies that encourage increased automobile travel tend to harm non
drivers overall. For examplé,a large employment center has 1,000 transit commuters,
half of whom cannot drive and half of whom canwdrbut lack an automobile, and a

new program subsidized vehicle purcheses so 500 daily transit commuters shifted to
driving, transit service to that destination may decline significantly due to declining
demand, so the remaining transit commuters are woosie

Automobiles are costhl.ow income matrists must typically spend $3@0 $500 per
month to own and operate a vehiglencluding sometimes large unexpected expenses
due to vehicle failures, accidents and traffic citatiomkeir insurance premiumerd to
be high, and the older vehicles they own tend to be unreliable, imposing large repair
costs.As a result, much of the additional income provided by automobile ownership
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must be spent on vehicles, reducing net gafsophisticated panel study by Srhand

Klein (2015jound that after shifting from being carless to owning one car, a typical
low-income family earned approximately $2,300 more but spent more than $4,100
annually to own and maintain that vehicle, so the incremental income was insufficie

to pay the additional costf ut omobi | e travel al so tends
risks and health problems associated with sedentary living (APHA 2010; Lachapelle, et
al. 2011), and increases external costs imposed on local communities incluaffigy tr
congestion, road and parking facility costs, accident risk, and pollution emissions.

An automobile dependent transportation system is inherently inefficient and
inequitable. Subsidies intended to help lowiacome people own and operate
automobilestreat one symptom but exacerbate other problems. Creating a more
diverse and efficient transport system addresses the root of the problem, which
provides the greatest total benefits to society, including increased social equity by
improving mobility and ecessibility for physically, economically and socially
disadvantaged people.

This indicates thaalthoughautomobileusecan benefit some disadvantaged people
they also impose large costs on disadvantaged groughger@ccessibilitymprovement
strategesare often more cost effective and beneficiaverall These include improved
walking and cycling conditisnimprovedrideshare and public transit servicelstance
basedvenhicle insurancand registration feesand more affordable housinm
accessild locations(Sullivan 2003Litman 201 These solutiongend to benefit all
residents and especiallpeople who for any reason cannot or should not drigad
leave commuters with more net income compared with automobile ownership

Involuntary Transport Disadvantages (Jeekel 2018)

The book]nclusive Transparexamines ways that transport policies which favor
automobile travel over other modes reduce accessibility for mobkdisadvantaged
people, and potential policy reforms to reduce this probldtreummarizes research on
this issue and examples of policy reforms from around the world.

Equity & Mobility (https://issuu.com/cite7/docs/tt40.2-summer2018/24)

A comic book written andlilstrated by transportation engineer Ryan Martinson (2018),
published inTransportation Talkthe quarterly journal of the Canadian Institute of
Transportation Engineers, provides an overview of transportation equity concepts
includingequality (the stateof being equal) anéquity (the quality of being fair and
impartial, taking into account differing needs and abilities), and how they are reflected

in common transport planning decisions such as roadway design and funding allocation.

It also discusses ways include more diverse perspectives in transportation planning
activities. This is an excellent way to introduce these conceppsactitioners, public
officials and other stakeholders.
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Transportation Pricing Reforms

Horizontal equity requires that asuch as possible, consumers pay the costs imposed by
their activities. Reforms such as higher fuel tax, road and parking pricing, and distance
based fees, can increase equity by making prices more accurately tb#emists

imposed by a particular tripeducing crossubsidies

There is debate over the equity of road and parking pricing, particularly when fees are

introduced on previously unpriced facilitiddew fees are oftemriticizedas unfair to

users since most roads and parking facilities eauerently unpriced. Motorists ask,

“Why should | pay while others do not?” But
roads and parking can be considered unfair if motorists must pay elsewhere. Critics

argue that road pri ci ngncertheyahlreadypayfuedtaxedoubl e t
that fund roads. However, road and parking pricing is usually applied in areas where the

costs of providing facilities is particularly high, such as in city centers and new highways.

Such fees can be considered a surckday these highethan-average costs.

Pricing proponents emphasize that motorists receive benefits, such as reduced traffic
congestion, and that pricing is optional. For example, motorists may have a choice
between free but congested highway lanes, amtongested but priced lanes.

Similarly, they may be able to choose between convenient but priced parking, and less
convenient but free parking. This is calkalue pricing Whether motorists have

adequate alternatives is often an important issue in pgoaguity analysis. Pricing

reforms camalsobenefit disadvantaged peopl@ncrease vertical equity) they reduce
negative impacts on disadvantaged neighborhoods or improve travel options fer non
drivers. For example, Kain (1994) predicts that congegtraring can benefit lower

income commuters and nedrivers overall by improving transit and rideshare services.

Transportation price increases are often criticized as being regressive, since a particular
fee represents a greater portion of income for lemincome people than for higher

income people. Overall equity impacts dependvamo would pay the tollshow prices

are structured, the quality of transport alternatives availalm(tright 2017and 2018

Golub 20D; Manville 2017 Schweitze2009, howrevenues are used, and whether

driving is considered a necessity or a luxury (Litman 1996; Rajé 2003; TRB 2011). If there
are good alternatives, revenues are used to benefit the poor, and disadvantaged people
are given discounts, price increases can begpssive overall.

There is a long history of incorporating vertical equity objectives into transport pricing

with targeted discount$or lower-income people. Adam Smith (1978&)ounder of

moder n e c on o miWhsnthevoll updnearringesabfxyry cbaches, post
chaises, etc. is made somewhat higher in proportion to their weight than upon carriages
of necessary use, such as carts, wagons, and the indolence and vanity of the rich is made
to contribute in a very easy manner to the relief of plo®r, by rendering cheaper the
transportation of heavy goods to all the different parts of the couhtry.
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Transportation Equity Spatial Analysis

The report,Equity Analysis of Land Use and Transport Plans Using an Integrated Spatial
Model(Rodier, et al. @10), used te PECAS (Production, Exchange, and Consumption
Allocation) ModeRctivity Allocation Moduléo evaluate the equity effects ofarious

land use and transport policies intended to reduce greenhouse gas emisi$ions
guantifiesthe distributionsvarioustransportand economicinteractions including

wages, rents, productivity, and consumer surplus, for segments of households, labor,
and industrylt evaluateshe equityimpacts of different transport and land

development patterns. The resulisdicatethat a more compagtmulti-modal

development tends taeduce travel costs, wages, and housing costs by increasing
accessibilityproviding both economic productivity and social equity benetitggher

income households may be net losers, since thr@iomes are more dependent on
reduced wages, they are less willing to switch to higher density dwellings, and they are
more likely to own their own home.

Dodson, et al. (201Bpplycluster analysiso a large regional household travel survey
to identify the geographic distribution and travel activity of loacgeconomicstatus
(SE¥groups.The studyused this information to develop newintegratedland use and
transport accessibility mod¢hat can quantify the overaliccessibility to goods and
services fordisadvantaged population®istrict levelcensus datdapproximately 200
households)ntegrates withconventional transport modelgsansportanalysizones

Climate Change Emission Reduction Equity

Lin(2008)evaluated the equity impactof climatechange policiesincluding the
distribution ofdamages frontlimate changeand other pollutants, and the distribution
of benefits from emission reduction efforts (such as whether energy conservation
programs provide incentives and jobs to low income andamiy populations). She
critigues emission reduction policies, such as-aapHrade, feebates and road pricing
in terms of their impacts on disadvantaged populations, and recommends specific
design principlessuch as insuring adequate alternative tram@des if congestion
pricing or carbon taxes are implemented, and use of revenues in ways that benefits
disadvantaged populations.

Equitable VMT Reduction Strategies (Carlson and Howard 2010)

Thereport Impacts Of WIT Reduction Strategies On Selected Ardad Groups
sponsored by th&VashingtonState Department of Transportatiomvestigateal the

equi ty i mp a c\ebicleanfles trahebbed &@/M@duciongdargets (18%
reduction by 2020, 30% reduction by 2035, and 50% reduction by 2050), andovays
minimize negativequity impacts. It identified various VMT reduction strategies and
evaluated their impacts ofive groups and areascludingsmall businesses, low

income residents, farmworkers, distressed counties, and counties with more than half
the land in federal or tribal ownershift. identified ways to implement VMT reductien
with the mostpositiveor least negative impacts ahosegroups.
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Equitable Road Funding (Cortright 2017; Schweitzer and Taylor 2008)

Opponents of efficient road prileg, such as congestion tolls, oftargue that low

income, urban residents will suffer if they must pay to use congested freeways. This
contention, however, fails to consider (1) how much {meome residents already pay

for transportation in taxes and &s, or (2) how much residents would pay for highway
infrastructure under an alternative reventgenerating scheme, such as a sales tax.
Schweitzer and Taylor compaitee cost burden of roadbll and alocal option
transportation sales taxThe analysigdicatesthat although the sales tax spreads the
costs of transportation facilities across a large number of people, it redistributes about
$3 million in revenuesfrom lessaffluent residentsto thosewith higherincomes. Low
incomedriversindividualy saveif they do not have to pay tolls, but leimcome
residentsas a groupgpay more with sales taxe€ortright (2017) found that peajgeriod
automobile commuters have about twice the average incomes as commuters who user
other modes and residents who do nobvk, which suggests that road tolls are
progressive, or less regressive than other transportation fees such as transit fares.

Fairness in a Car Dependent Society (SDC 2011)
The report Fairness in a Car Dependent Socieyythe U.K. Sustainable Developmite
CommissiorfSDCanalyzes the costs of car dependency #mel distribution of these
costs to various group&Vhilerecognizinghat car travelprovides benefits, italso
imposessignificant cogthat tend to be particularly burdensome to physically,
economically or socially disadvantad people These groups tentb benefit least from
automobile travel angprawl,andface major costs from accident risks and pollution
emissions, and reduced accessibilithe study recommendsational transport polig
reforms toaddress these issues, recognizihgt transport planning decisions have
significant indirect and external impactshich should be considered in analysis
recommendghat transport decision makers should adopt a transport hierarchy
approach b ensure the most sustainable and fair transport solutionspareritized:

1. Demand reduction for powered transport

2. Modal shift to more sustainable and space efficient modes

3. Efficiency improvements of existing modes

4. Capacity increases for power&ransport (only when B have been exhausted)

Right To Basic Transport (KOTI 2011)

Korea recognizese right tobasictransportation which includeshe right to move

freely, conveniently andafely the freedom to chooséransport modes, the right to
transport cargo, and the right to gain accéssransport information regardlessf
economic, physical, social and regional barriers. It is a right based anithe i z e n s’
rights stipulated in th&KoreanConstitution such as freedom of residermed

movement, freedom of occupation, assurance regarding human dignityvenith.

Korean planners are developingmmum service policieBased onindices and criteria

to implement these rights within practical resource constraints.
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Critical Evaluation of Indian Urban Transport (Mahadevia, Joshi and Datey 2013)

The report,LowCarbon Mobility in India and the Challenges of Social Inclustarally
evaluates the degree that Indian urban transport systems servenoame households
and other disadvantagedroups. It uses travel demand survey to evaluate walking,
cycling and public transit activity, and consumer expenditure survey data to evaluate
transportation affordability. It discusses the quality of Bus Rapid Transit (BRT) systems
in various Indian ciés, identifies problems and potential improvement strategies.

|l ndia’s National Urban Transport Policy
‘streets for peopl e’ rather than simply
emphasizes the nekto improve transit service for disadvantaged groups. This offers an
opportunity to improve public transit services and develop BRT systems, particularly
because BRT tends to provide better service than buses operating in mixed traffic, but
are cheaper ad more flexible than metro rail systems. However, of the 63 cities eligible
for national transportation funds, only about 10 built BRT systems, out of which only
Ahmedabad, Delhi, Pune and Jaipur have dedicated bus lanes. Some roadway expansion
projects that were planned as BRT lanes have been converted to general traffic lanes,
and some BRT infrastructure badly designed, built or maintained, resulting in poor
service quality. In Ahmedabad, there was no attempt to integrate the BRTS with
existing municipabus services and many previous bus lines were closed, and in Delhi
there is political pressure to remove BRT lanes. Some Indian cities have developed well
used walking and bicycle facilities as part of transportation improvement programs, but
others haveailed to develop such facilities.

Indian cities experience major problems sharing road space amongst all users. Even
facilities designed for pedestrians, cyclists and buses are often appropriated by
motorised vehtles. For example, in Delhi, intersectgignal cycls aredesignedo

favour automobile traffic ovebuses. Traffic police have also refused to limit motorised
two-wheelers encroaching the cycle tracks. Sometimes inappropriate design of
infrastructure has led to a lack of usage. For exampléhimedabad, footpaths and

cycle tracks have not been designed and built for all the corridors, compromising the
safety and access of pedestrians and cyclists, and some cycle tracks have faulty designs
that discourages cyclists from using them. Another camroonflict and barrier to

efficient urban transportation involves motor vehicles parking on footpaths, cycle tracks
and bus lanes. Most vehicle parking is unpriced.

Womendés TranspoTiwara20lidon Safety (

The report,Planning And Designing Transp8ststems To Ensure Safe Travel For Women
uses detailed travel survey data concerning how Indian women travel and the obstacles
they face to develop recommendations for
integrate these objectives into sustainable tsgortation planning in developing

countries, including smart growth development patterns which insure that services and
activities commonly used by women are located near homes, planning that places more
emphasis on walking and public transit, and saferdway design.
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Transport Policy Reforms To Help Low-Income Immigrant Families (Pollack, et al. 2013)

A Northeastern University study investigated policy solutions to address the transport
needs of lowincome and working Latino families in Massachusetts. gioject

conducted dootto-door surveys with more than 35@sidents in targeted
neighborhoods and held focus grouipseach city to collect information on how
residentsget around, where they go using different transportation modes, what
obstacles and @ies they contend with, and solutions for overcoming transliated
problems. The study found that transportation takes a heavy toll on the time, budget,
and stress level of lovncome Latino Massachusetts residents. It found that:

o Lowincome Latino reidents lack good transpordptions and must often choose
between expensive dependence on automobiles and inadequate;timmsuming
public transit.

e Transportation challenges adversely affect p
opportunities, and overaljuality of life.

¢ LowincomeurbanLatino residents need better and more affordable transportation
options, including more frequent public transit service that gets them to jobs and other
important destinations in a reasonable amount of time and every daheweek.

The study providedarious recommendations including improving walking, cycling and
public transport; improve transportation affordability; increases in motor vehicle user
charges should be implemented with improvements in alternative modegomnpublic
services (such as education and medical care) should be located and managed to
maximize pedestrian, bicycle and public transit access.

Road Space Allocation

Gosslinget al. (2016¢valuate the fairness of urban road space allocation, basetti®n
amount of space required for each mode and its share of trawekalculate area
allocation, an assessmentethodology was developed using higésolution digital
satelliteimages in combination with a geographical information systemeve area
measurements. This methodology was applied to fdistinctly differenturban districts
in Germany.The esultsindicate thatroad spacedistribution tends tofavour private
automobile travel over more space efficiemiodes.

Gossling2016)evaluates thre urban traffic impacts from social justice perspective:
exposure to traffic risks and pollutants, distribution of road space, and valuation of
transport time. He argues that current practices that favor motorized transport over
other travel modes and igpring the negative impacts that motorized traffic imposes on
other road users andearby residents is unfaiHe concludeshat public and political
recognition of urban transport injusticesan justify significanthanges in urban

planning, transport inastructure development and traffic management
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Active Transport (Walking and Cycling) Planning for Equity

The U.S. Federal Highway Administration repBusuing Equity in Pedestrian and
Bicycle Plannin@Sandt, Comband Cohn2016) identifies practa ways tohelp achéve
social equity objectiveBy examining the travel demands of traditionally underserved
populations (w income minority, older adults, limited Englistproficiency (LERnd
peoplewith disabilitieg, and ensuring thapedestrian anctycling planninglecisions
serve those demands. The research finds:

e Many dildren, older adults, angeople withdisabilitiesare unable to drive ango tend
to rely on nonmotorized modeslhese groupsare oftenless able to take advantage of
walking anccycling. For examplenmigrants and those with language barriers are
more likely to travel by bicycle but less likely to practice safe bicycling techniques (such
as riding with traffic, using lights, and wearing helmets and reflective clotranglare
often forcedto ride along roads lacking safe, accessible pedestrian and bicycle facilities.

¢ Many underserved population groufise where publidransit servicesre limited.

¢ Many people in the U.S., in particular traditionally underserved populationfersudm
problems associated with inactivity, many of which could be addressed through
improved access to safe walking and wheeling facilities.

¢ Women and minorities feel significantly less safe traveling by bicycle thamiority
males in the U.S. A nmjty of women and minorities agreed or strongly agreed that,
given more supportive infrastructure (e.g., sidewalks, bike lanes, and separated
facilities), they would be much more likely bicycle for transportation.

¢ Individuals with limited travel optiag (including nonmotorized modes) travel less
overall, make fewer trips for shopping and socializing; have a harder time applying for
and accepting employment; are less likely to access healthy foods, health care, and
educational resources; and are moreelikto experience social isolation.

This and other research indicatbat pedestrianand bicyte improvementsanhelp

reduce transportatn inequitieson underserved communitied_ee,Sener andJones

(2016) These studies identifgpecific, practical wgs to make pedestrian and bicycle
planning more responsive to underserved population travel demands, including specific
objectives to support social equity goals, new tools for understanding how walking and
cycling conditions affect disadvantaged populatis ' access (such as
accessible to disadvantaged groups within an acceptable commute travel time, and how
planning decisions would affect this), and more involvement of underserved

populations in the planning proceseheFHWAreport incudes examples and case

studies of pedestrian and bicycle planning that appldsancedequity analysis.

Tools for Measuring Multi-modal Accessibility

Several new tools use various approaches to measwiti-modal accessibility, taking
into account the ime and money costs required to reabhsicservicesand activities
This is important for equity analysis because mpahysically, economically and socially
disadvantaged peoplare limited in their automobiletravel and so rely on walking,
cycling, ridebaring and public transiiThese tools can helguantifythe obstacles facing
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disadvantaged populations, and the impacts that planning decisions will have on their

accessibilityThese tools include:

Access Across Americhattp://ao.umn.edu/research/americameasures accessibility to jobs via various
modes of transportation in major metropolitan areas across the United States.

Accessibility Observatorthttp://ac.umn.edu) is a leading resource for the research and application of
accessibilitypased transportation system evaluation.

Access To Jobs Mapping Systémitp://fragile-success.rpa.org/maps/jobs.htiré aninteractive system
that quantifiesthe number of suitable jobs available in a given commute travel time by vamodes

COST Accessibility Instrumer(tsww.accessibilityplanning.gus developg practical tools for
accessibility planning.

Opportunity Scorehttps://labs.redfin.com/opportunityscore ranks locations in 350 U.S. cities based on
the number of jobs that can be accessed within en#@ute walk or transit ride.

Revision(http://revision.lewis.ucla.edu/?mc_cid=6d7654de44&mc_eid=b8e4b23&la regional
mapping and analysis program that integrates ag@ of public and private data for sustainable
communities planning and trend visualization.

Smart Location Mappingwww.epa.gov/smartgrowth/smarocationmapping provides mteractivemaps
and data for measuring location efficiency, including the effects of the built environment on per capita
vehicle travel, and methods for measuring access to jobs and workers by public transportation.

Sugar Accesgvww.citilabs.com/software/sugar/sugaaccessis a GIS tool that can evaluate the quality
of accessibility to various services and activities in a particular community.

Travel Time and Housing Price Mafygwvw.mysociety.org/2007/mordraveltmaps/morehousinyy This
interactive mapping system shows both travel times to the city center and housing costs for various
locations in London.

Toolbox for Reginal Policy Analysis Websit@gvww.fhwa.dot.gov/planning/toolbox/index.htmby the US
Federal Highway Administration, describes analytical methods for evaluating regional economic, social
and environmental impacts of various transportation and land use policies.

Urban Accessibility Explorghttp://urbanaccessibility.copis an easyo-use mapping system that
measureghe number ofjobs, stores,schoolsand parks that can be reached by residents of a specified
neighborhood within a given travel time, by a particular mode and time of day in the Chicago region.

Automobile Ownership and Travel By Low-Income Households

Analyzing the 2009 U.S. Natal Household Travel Survey, Blumenberg and Pierce
(2012and 2013 identified factors that affect vehicle ownership and travel, including
income, age, gender, ragghnicity, employment status (student, wagk retiree,
homemaker), children in householdeagraphic location (density and urban region),
vehicle insurance costs and vehicle ownerglagit affects personal travel). Théund
that low-income households are less likely to own cars and more likely to travel by
alternativemodes.As household irmmes rise fromow to medium levels, vehicle
ownership and travel tend to increase proportionately faster than incamesticularly
householdswith workers andchildren,and decline with land use density. The authors
conclude that these findings justifyuplic policies that help loweincome households
located in automobiledependent communities own vehicles.
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Strategies To Achieve Transportation Equity Objectives
This section identifies various ways of achieving transportation equity objectives.

Horizontal Equity i Planning and Investment Reforms

Horizontal equity requires that public resources be allocated equally to each individual
or group unless a subsidy is specifically justified, although exactly what constitutes an
equal share depends on which resoes are considered and how they are measured. In
general, resource allocations should be measured per capita, with adjustments made to
account for special needs, such as extra costs to accommodate people with disabilities
and to provide fare discounts ifgpeople with low incomes.

e | mproved transport data to better understand
and the quality of walking, cycling and public transport.

e Improved information on indirect, external and nomarket costs of transport.

e Leastcost planning, so resources (funding and road space) can be allocated to
alternative modes and demand management strategies whenever they are cost
effective, considering all costs and benefits.

Drivers: 4880% of residents Non-Drivers: 2060% of residents
want my infrastr
better walking, cycling and public transit, ant
policies that support transibriented
devel opment .”

“1 want my infrastruc ‘)
roads and parking facilitieand on better
alternatives that encourage my neighbors to
reduce their driving, that reduce my
chauffeuring burdens, and in case | am unabl
to drive somethincg

Horizontal Equity i Pricing Reforms

Varioustransportpricing reforms catncreasehorizontal equity by making prices more
accurately reflect costs (Litman 2005b; VTPI 2005). They cateatsto achieve

vertical equity objectives by supporting alternative modes, improving affordability, an
by prioritizing travel to favor basic mobility and HOV modes. These include:
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o Fuller cost recoveryUser fees such as fuel taxes and tolls increase to reflect costs
imposed. For example, fuel taxes could be increased to fund a greater portion of rpadwa
costs, and more parking facilities should be priced.

¢ Weightdistance fees Fees that reflect the roadway costs imposed by a vehicle class.

e Road Pricing Charge directly for road use, with rates vary to reflect how roadway and
congestion costs vary bgdation, time and vehicle type.

e Parking cash out Allow commuters to choose cash instead of subsidized parking.
e Parking pricing- Vary rates to reflect how costs vary by location, time and vehicle type.

o Distancebased vehicle insurance and registratiee$ which converts fixed costs into
variable costs with respect to annual vehicle travel.

¢ Environmental taxes and emission feBsme economists recommend special fees based
on the environmental imposed by an activity, such as vehicle air pollution emsssi

Ramjerdi(2006)evaluates the vertical equity impacts of various mobility management
transport policies in Oslo, Norway, including road pricing, parking pricing and public
transit service improvements. The analysisploysa range of equity measures
reflecting differentassumptions and perspectivaacludingthe Gini coefficient and the
Lorenz curve, whichre measures of inequity.

Bandegani and Akbarzadeh (20&&gpluatedthe horizontal equity ofleveloped a
distancebasedpublic transitfare strwcture. Fare elasticity of demand and probability
distribution of transit passenger trip lengths were investigated through a field survey.
Although mainly used in the measurement of inequality in income or wealth, the Gini
index and the recovery ratio (remeae to cost for each transit passenger) in evaluating
equity were used in this study. Results show that the Gini index would decrease from
0.38 to 0.17 after switching from a flat to a distadzased structure. Assessment of the
ratio of revenue per milewer cost per mile (RPM/CPM) shows that switching to a
distancebased fare structure makes the RPM/CPM curve significantly flatter, which
indicates more similarity among passengers. As a byproduct, the amount of change in
demand and revenue of the transiystem also were formulated.

Transit Generalized Cost Equity Modelling

ElGeneidy, et al. (201@)evelopednewtransit accessibility measures based on
generalized costfhoth travel time and transit fargsThose measureare usedo

compare the level ofransit accessibility between residents sicially disadvantaged

and otherneighborhoods in Montreal, CanadBhis indicates that the number @ibs

that can be reachewithin a given time and money budget is smaller than indicated by
models that only cosider travel timeHowever, residents of socially disadvantaged
areastend to have more equitabl@ublic transit jobaccesghan in most other
neighborhoods, aseflected in smaller decreases in accessibilihen fare costs are
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included. The authors argubat generating newmeasures that combingavel time
and trangt fares is a more accurate indicator of overall accessibihg, can be easily
communicated by planners and engineers to policy makers and the psiblee it
translates accessibility meares to a dollar value.

Gender Equity

Thestudy, Building Sustainable Mobility for WoménF1 A 2017 ), examined w¢
public transport experiencenicities in South Africa, Ecuador, Argentina and Chile. The

associated El | a s e mueve s eguprgectidéntifidtbfonereasonso ve s af
why public transport personal security is particularly important for women:

1. Women need safe public transport to support economic development.

Women make a vital and growing economic contribution globlthp r o vi ng wo men
participation in the work forcén Latin America could add an additional 34% to the region's
GDP, and that their role in the Latin American ¢
rates of around 5% between 2002 and 2008 was crucial.

S

2. Women need safe public transport optiarto make good health and education choices for
their families & communities.

Women shape communities. They access healthcare for themselves and their families which is
essential to ensure healthy communities, and they choose the education which wilkenabl
children to grow to be skilled and fulfilled people. They will miss health checks, and use the
easiest and not necessarily the best schools if transport links are poor.

3. Women need to experience safe public transport options because unless they &elon

LJdzof AO GNI yaLR NI (KSe 42y Qi NBO2YYSYR Al G2 GKS)
Linked to this women also influence the transport choices of the next generation of transport

users. They share their experiences of sustainable transpoidrepwith their families, and like

anyone they will only recommend what they like.

4. Women have a right to be safe.

Finally, and most fundamentally; women have personal rights to be safe, to be respected, and

to achieve their potential, yet currentlyaditional systems of public transportation delivery and
management ‘are a nightmare f or recentyopingdever ywher ¢

Creating safe public spaces is challenging, but it is vital that this is taken forward. Public
transport options which address women’'s concer n:¢
sustainable development and sustainable mobility. A system whithwomen, undermines

ambitions for sustainable mobility and sustainable development.
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Vertical Equity T Progressive With Respect To Income
There are many ways to increase transport system affordability and insure that transport
policies and prograrare progressive with respect to income

e Transport policy and planning decisions should favor affordable modes (walking, cycling,
public transit, ridesharing, carsharing and delivery services). This includes improved
sidewalks and crosswalks, traffic catigniand traffic speed control, HOV and bus lanes,
and other transit service improvements.

e Insure public transit affordability to lowancome users (Toronto Public Health 2013).

e Support transportation demand management strategies that increase affordabilit
including improvements ttower-pricedmodes, reduced and more flexible parking
requirements parking cash oufcommuterscan chooseashrather than parking
subsidie¥, parking unbundlingparking is rented separately from housing, so residents
are notforced to pay for parking they do not need).

e Support policies that make automobile ownership more affordable, including targeted
grants, loans and distandsased vehicle insuranc8lumenberg and Pierc2012)

e Support carsharing (vehicle rental servicesigiesd to provide an affordable alternative
to private vehicle ownership), pasyou-drive insurance (insurance and registration
fees based directly on how much a vehicle is driven), and other programs and pricing
options that make occasional automobileeusiore affordable.

¢ Prie transportation to favor economically, socially and physically disadvantaged people
(laconoandLari2006). For example, transit services, road tolls and other services can
have discounts for people who qualify for lamcome benetis. Each household can
receive a limited number of free road toll or parking vouchers.

e Support development of affordablaccessible housing (affordable housing in
accessible, mukinodal communities).

TheUrban Opportunity Agendalentified a set of local policies for reducing poverty
and increasing economic mobility, which include reducing household transportation
costs and improving access to education, employment and basic services.

Vertical Equity i Benefiting Transportation Disadvantaged People

Vertical equity (also calledistributional justic¢ considers the quality of transportation
services between advantaged and disadvantaged grds@sause disadvantaged

people tend to drive less ahrely on norautomobile modes, anything that increases
transportation system diversity and land use accessibility tends to increase vertical
equity. Conversely, anything that increases automobile dependency tends to contradict
vertical equity objectivesyreducing travel options for nedrivers and increasing
transportation costs. As a result, planning and market distortions that favor automobile
travel, described earlier in this report, tend to reduce vertical equity, while mobility
management and smagrowth strategies tend to increase vertical equity by creating
more diverse and accessible transport systems.
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Certain modes and services are particularly important to transport disadvantaged
people, including walking, ridesharing, public transportati@xj,tspecial mobility
services, carsharing, public Internet services, and delivery servibey can be
considerednclusive and affordableodes It is important to provide good connections
between these modes and destinations, for example, insuringttiere are good

walking and cycling conditions around transit stops, that transportation terminals
accommodate people with disabilities, and that public transit serves airports. Because
users have few alternativeblguyerHoan@ and Yeung (2010) find that paratransit
service benefitgar exceedheir costs.

Creger, Espin@and Sanchez (2018)yoposes a framework designed to define and
evaluate mobility equy, and address structural inequities through a planning process
that that better responds to the needs of disadvantaged people and communities. They
identify twelve equity indicators related to improved mobility options, reduced air
pollution exposure, ath enhanced economic opportunities for disadvanted groups.

Palmateer and Levinson (2018) evaluate transportation equity using four theoretical
foundations: Absolute Need (transportation provides some minimal level of access to
jobs), Equality of @portunity (access to jobs are equal between groypdaxiMin

Theory of Justicédisadvantaged groups should have better job acces than more
advantaged groups), and Relative Need (the differences in access to jobs between
drivers and nordrivers). They evaluatiese impacts using transportation models that
measure public transit travel times, and therefore nérnvers employment
opportunities.

They conclude that the Absolute Minimum allocation measure is excellent gauging local
job access experience by systesers and overall shape of the distribution of
transportation services. The Equality of Opportunity analysis provides a basis for direct
statistical comparison of transportation services between groups that can be scaled to a
variety of geographic area¥he MaxiMin Theory works well for comparing between
regions, once region size is controlled for, but does poorly at comparison between
groups. Relative Need measures compare between groups both within a single mode
and between modes, and can also be sdadéthin or between regions.

Hertel, Keiland Colleng2016) evaluates the fairness of public transport service
allocation and pricingn the Toronto, Canda regioand recommensgpolicies to

achieve social equity objectiveBheir analysis emphasizes thaublic transit provides

many disadvantaged residents with a gateway to critical services, opportunities and
amenities. They argue that fares shoul d
targeted discounts to loweincome areas and groupk.describes how transportation
agencies expand their planning to better address social equity goals.
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Martens (2006) argues that current transport evaluation practices exaggerate the
benefits of automobileoriented improvements and undervalue improvements to
alternaive modes, which tends to be regressive because it skews planning and
investment decisions to favor people who are economically, socially and physically
advantaged (those who currently drive high mileage) and at the expense of those who
are disadvantage@wvho currently drive low mileage and rely on alternative modes). As
he explains:

“Bot h trans por tbenefibahaysis anegrivanrbydistibutive principles

that serve the highly mobile groups, most notably car users, at the expense of diewe
groups in society. Transport modeling is implicitly based on the distributive principle of
demand. By basing forecasts of future travel demand on current travel patterns, transport
models are reproducing the current imbalances in transport proviseiwden population
groups. The result is that transport models tend to generate suggestions for transport
improvements that benefit highly mobile population groups at the expense of the
mobility-poor. Given the importance of mobility and accessibility intemporary society

for all population groups, the paper suggests to base transport modeling on the
distributive principle of need rather than demand. This would turn transport modeling into
a tool to secure a minimal level of transport service forallpoput i on groups.” ( Mar
2006).

To correct these biases he recommends the following changes to transportation
modeling and economic evaluation techniques to reflect equity objectives:

e Evaluate transport improvements primarily in termsagtessibilityather thanmobility.
For example, improvements should be rated based on the number of public services
and jobs accessible to people, taking into account their ability (i.e., ability to walk and
drive), travel time and financial budgets, not simply traualet savings to vehicle
travelers. This recognizes the value of raartomobile modes (walking, cycling, public
transit and telecommuting) and land use improvements (such as more compact and
transit-oriented development) to improve accessibility and achigaasport planning
objectives.

e The monetary value assigned to accessibility gains should be inversely related to
people’'s current |l evels of accessibility to
benefits. In other words, accessibility gains for thebility-poor (who travel lower
annual miles) should receive higher monetary value than for motitity (high annual
mile travelers), because accessibilitynstrained people tend to gain relatively more
from a given transportation improvement. This nmsahat travel time savings for
mobility-poor people should be valued higher than for the mobitih. This helps
increase consumer welfare and efficiency, not just social justice objectives. For
example, it helps disadvantaged people access educatidrearployment
opportunities that allow them to be more productive.
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Sustainable Transport and Poverty (Starkey and Hine 2014)

Transporation improvements are often used to support economic development and

reduce poverty. However, recent research indésathattransport investments tend to

benefit the ‘non-poor’ most, and investment s
further impoverishing poor people. This includes improving roadways serving the most

isolated rural areas, and improving walking and cyclinglitions, rather than more

costly motorized transport and | mpl ementing policies that
accident risk and pollution exposuréhey recommend the following practices to

ensure that transportation policies help poorer residents:

e Encourag proper participation of all stakeholders, including the poor, in planning and
implementing transport

e Collect and use planning data that disaggregates users by income groups, as well as by
age, gender and disabilities

o Make the urban environment much das for walkers and cyclists to use and enjoy

e Adopt ‘“universal design standards for al|l n

e Controll polluting vehicles and enforcing traffic laws and parking restrictions
¢ Regulate effectively informal minibus services to improperational standards

o Develop city transport authorities able to plan transport services and infrastructure and
able to raise funds to help pay for investments

e Introduce road pricing, area traffic control and integrated transport services.
e Ensure thanew transit facilities can be used by the poor, by walkers and cyclists.

e Adopte urban spatial planning criteria to encourage compact growth and prioritising
public transit, walking and cycling (eg, Transit Orientated Development)

e Ensure that where resdement is required, it implemented in a fair manner, with
people relocated as close as possible to their previous locations and work opportunities.

Public Transit Justice Test

Adli and Donovai2018)developed & | u s t ifar gandpatation’plannig
decisions which measures halangein accessibilitgffect differntsocioeconomic
groups. As an example, they measure how a proposed rail transit improvemuoemd
increaseemployment accessibility (number of jobs that can be reached within 45
minutesof door-to-door travel)in economically deprived neighborhoods.

Smart Growth Development Policies

Automobile dependency and sprawl tend to be inequitable because they make non
drivers (people who cannot rely on automobile transportation) relatively warfs
compared with drivers, and tend iacrease transportation costs, which is regressive
(Beard, Mahendra, Westphal 2018¢chneideand McClelland 2005)ower-income
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households that rely on automobile transportation tend to spend a relatively large
portion of their income on basic transportation, while those that use other travel
modes spend much lesSrhart and Klein 20)5Described more positively,
transportation and land use policies that creat®re compactommunities and more
multi-modal transportsystemshelp achieve equity objectives by improving rdrivers
accessibilityandincreasing affordabilityRodier, et al. 201,056emuels 2017

There is sometimes a conflict between a shientm perspective, which focuses on

current cost burdens, andlangterm perspective that considers how current policies
affect future transportation and land use patterns. For example, increased vehicle taxes
and fees intended to discourage automobile travel and encourage use of alternative
modes may seem inequitabfrom a shortterm perspective, because they increase the
unit costs of vehicle travel, but may increase equity overall if they help create a more
diverse transportation system and more accessible land use patterns, which reduce
total consumer transportabn costs.

Frederickand Gilderbloom (2018) found that increased commute raativersity

(smaller automobile mode shareis)associated with less income inequality between
white and AfricarAmerican householdsandbetween men and womerandwith

higher eanings for white women and Africaamerican menRachele, et al. (2018)
argues that automobile dependency and sprawl reduce economically disadvantaged
peopl e’
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Transport Equity Objectives Summary

Table6 identifies various transportation improvement strategies that help achieve
specific equity objectives. This type of analysis can be modified to reflect the needs and
values of a particular community. For example, different types of pricing reforms can
have diffeent equity impacts, depending on how they are structured and how

revenues are used, so with thoughtful design, pricing reforms can achieve a maximum
range of equity objectives.

Table 6 Strategies for Achieving Equity Objectives
Treats People Bear Progressive Benefits Improves

Strategy Everybody the Costs With Respect Transport Basic
Equally They Impose To Income Disadvantaged Access

Direct user charges for road and

parking pricing. X X

Distancebased (rather than flat)

insurance and registration fees X X
Increased transport system diversi

(improvements to modes used by X X X

disadvantaged people).

More accessible land use, and

location-efficient development. X X X
More affordable automobile option
(PAYD insurance, carsharing, nee X X

based dscounts, etc.)

Correct policies that favor
automobile travel over other mode X X X X
(planning and investment reforms)

Improve public involvement in

transport planning. X X
Improve data collection (more
information on disadvantaged X X X

peopleand alternative modes).

This table indicates the equity objectives achieved by various transportation planning and
management strategies. Many strategies support multiple equity objectives.
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Transportation equity analysis is importaand unavoidable. Transport planning
decisions often have significant equity impacts and equity concerns often influence
transportation planning activities. Most practitioners and decisioakers sincerely
want to help achieve equity objectives.

Transpaotation equitycan be difficult to evaluate because there are various types of
equity, impacts, ways to measure impaetsd categories of peopl@s summarized in

Table7.

Table 7
Types of Equity

Horizontal
Equal treatmenbf
equals

Vertical With-Respect
To Income And Social
Class

Transport affordability
Housing affordability
Impacts on lowincome
communities

Fare structures and
discounts

Industry employment
Servie quality in lower
income communities

Vertical WithhRespect
To Need And Ability
Universal design
Special mobility serviceg
Disabled parking
Service quality for non
drivers

Impacts

Public Facilities and Services|
Facility planning and design
Public funding andubsidies
Road space allocation

Public involvement

User Costs and Benefits
Mobility and accessibility
Taxes feesand fares

Service Quality

Quality of various modes
Congestion

Universal design

External Impacts

Congestion

Qrash risk

Pollution

Barrier efect

Hazardous material and wast
Aesthetic impacts
Community cohesion

Economic Impacts
Economic opportunities
Employmentand business
activity

Regulation and Enforcement
Traffic regulation
Regulationsand enforcement

Regulation of special risks

Transportation Equity Categories and Indicators

Measurement

Per capia

Per adult

Per commuteior peak
period travel
Perhousehold

Per Unit of Travel
Per vehiclemile/km
Per passengemile/km
Per trip

Per commug orpeak
period trip

Per dollar

Per dollaruser fees
Per dollar of subsidy
Cost recovery

Categories of People
Demographics
Ageand lifecycle stage
Household type
Raceand dhnic group

Income class
Quintiles

Poverty line
Lowerincomeareas

Ability
People with disabilities
Licensed drivers

Geographic location
Jurisdictions
Neighborhood and stree
Urban/suburban/rural

Mode and \ehicle Type
Walkers

People with disabilities
Cyclists motorcyclists
Motorists

Public transit

Industry

Freight

Public transport

Auto and fuel industries

Trip Type
Emergency
Commute
Commercial/freight
Recreational/tourist

There arevarious typesimpacts measurement unitand categories to consider in equity analysis.
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There is no single correct methodology. It is generally best to consider a variety of

i ssues and perspectives. A planning process
concerns ad prioritiesso public involvement is important for transport equity

planning.

More comprehensive equity analysis allows planners to better anticipate problems,

incorporate equity objectives in planning (for example, it can help identify congestion

redudion strategies that also improve mobility for natrivers and help lowemcome

people), and it can help optimize planning decisions to maximize equity objectives.

New analysis tools and information resources are available to better evaluate equity

and ncorporate equity objectives into transport plannidgiproved equity analysis in
transport planning can reduce conflicts and
needs and values.
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