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Executive Summary

Transport acts as a ‘gateway' service that can bolster or hinder various domains affecting the
overall quality of life: income, employment, health and disability, education, geographical access
to services, social environment, and housing (Wu and Hine 2003; Garrett and Taylor, 1999). Lack
of access to public transport, therefore, creates significant barriers to accessing jobs, healthcare,
education, social, and other opportunities (Kamruzzaman, Yigitcanlar, Yang and Mohamed,
2016). At the same time, private transportation is not always a feasible option due to cost
restrictions, congestion or high volume of commuters. For this reason, the Leadership Conference
on Civil and Human Rights (2011) has declared public transportation a civil and human rights
priority (Leadership Conference Education Fund, 2011). Consequently, a robust equity analysis
at the planning phase of public transit projects requires long-term thinking, which includes equity
considerations. The central thesis of the paper is that equity is multi-dimensional and public transit
should use a policy lever to bridge existing inequities. To put this into practice, this report answers
the question: How can equity impacts be assessed at the project planning and appraisal stage to
determine whether an intervention will improve equity?

This paper defines equity, argues for including equity considerations as a central feature of public
transit project appraisal, and provides a snapshot of current practices in public transit project
appraisal. Next, the multiple dimensions of equity are discussed with recommendations for how
these considerations may be adapted at the decision-making and planning phase rather than at the
impact evaluation phase. For each dimension, it explores the priorities for equity, why the given
dimension is important, and how it can be applied at the project planning/appraisal stage. The
dimensions of equity covered are Economic inclusion; Land use impacts; Gender and Safety;
Environmental performance; and Accessibility. Finally, the key considerations from each category
are filtered to provide a synthesized ‘equity checklist' based on the findings of the previous
sections. The objective is to offer project planners and other stakeholders a detailed list of questions
to ask during the planning phase of any public transit intervention. Therefore, the final section
includes recommendations for handling trade-offs between the dimensions and project
requirements without diminishing the focus on equity.






Introduction

Transport acts as a ‘gateway' service that can
bolster or hinder various domains affecting
the overall quality of life: income,
employment, health and disability, education,
geographical access to services, social
environment, and housing (Wu and Hine
2003; Garrett and Taylor, 1999). Lack of
access to public transport, therefore, creates
significant barriers to accessing jobs,
healthcare, education, social and other
opportunities (Kamruzzaman, Yigitcanlar,
Yang and Afzan, 2016). At the same time,
private transportation is not always a feasible
option due to cost restrictions, congestion, or
high volume of commuters. For this reason,
the Leadership Conference on Civil and
Human Rights (2011) has declared public
transportation a civil and human rights
priority. Consequently, a robust equity
analysis at the planning phase of public
transit projects requires long-term thinking,
which includes equity considerations. The
central thesis of the paper is that equity is
multi-dimensional and public transit should
be used a policy lever to bridge existing
inequities. To put this into practice, this
report answers the question: How can equity
impacts be assessed at the project planning
and appraisal stage to determine whether an
intervention will improve equity?

L This includes fees, taxes, and subsidies

1. Equity in Public Transit

1.1 Equity and the Need for
Disaggregation

The idea of equity comes from the political
and philosophical idea of social justice, in
particular distributive justice. While there is
no consensus on a strict definition,
transportation equity broadly refers to the fair
or just distribution of transportation costs and
benefits, among current (and future)
members of society (Litman, 2002). Theories
of equality are characterized by a focus on the
welfare of the least advantaged groups
(Konow, 2003) and can be broadly divided
into two dimensions: horizontal equity and
vertical equity.

Horizontal equity discusses the distribution
of impacts between consumers regardless of
individual ability and need. This means
individuals and all groups are to be treated
equally in the distribution of benefits and "get
what they pay for and pay for what they get."
1 Consequently, maximizing horizontal
equity is considered to be the ‘mass transit’
approach.

Vertical equity considers the distribution of
costs and benefits between subgroups of
differing ability and need and is therefore
improved when the service to disadvantaged
groups is improved. This  means
transportation policies are just if they
prioritize  socially and  economically
disadvantaged individual groups to make up
for other inequities (Rawls, 1971).
Consequently, maximizing vertical equity is
the ‘social transit’ approach (Litman, 2017).



—

\.’ = l =
’EM | —
5::1_—__—::]‘} -.'Enu

]

S —_—

[jf——_?ﬁ,1 Bt~ e -'

Figure 1: lllustrating Horizontal Equity (left) and Vertical Equity (right)

As highlighted by Figure 1, horizontal equity
calls for equal treatment regardless of
differences between groups, while vertical
equity calls for unequal treatment to address
the existing inequities. Thus, conflicts
between the two different approaches to
equity exist. For example, while horizontal
equity necessitates passengers to equally pay
for the costs of transportation, vertical equity
demands subsidies for disadvantaged groups.
This report considers transit as a crucial
gateway service because it can be a tool to
induce upward mobility for underprivileged
groups by providing access to opportunities.
Vertical equity is a framing that prioritizes
systematically neglected groups by public
transportation networks. Therefore, this
framing emphasizes vertical equity.

It has been proven that transportation
investments affected disadvantaged groups
disproportionately in the past, given the
deviation in transportation coverage and
population distribution (Ward, 2005). To
incorporate equity analysis into
transportation planning, goals should include
maximizing coverage and accessibility and
minimizing discrepancies between different
socio-economic groups (Golub & Martens,
2012). Currently, most equity analyses are
conducted post-implementation - and
inequities are discovered too late. Therefore,
this report aims to use lessons from these
analyses to prepare a framework to
incorporate equity considerations explicitly
into the project planning decision stage to
ensure equity improving transit systems.



Aggregate measures of benefits overlook
subgroup differences and can lead to
inequitable distribution of  transit
accessibility (Bills and Walker, 2017).
Identifying  subgroups and measuring
distributional effects, therefore, helps to
target the most disadvantaged groups. The
framing of transit as a gateway service is
crucial because it can be a tool to induce
upward mobility for underprivileged groups
by providing access to opportunity.
Therefore, this report emphasizes the
disaggregated impacts of proposed public
transit interventions.

1.2 Current Practice: Governance and
Equity
A study of how transport equity
considerations are prioritized, conceptualized
and operationalized in multiple urban regions
in North America concludes that equity
targets and measures are included in various
plans, but lack translation into concise
objectives and measures for evaluation
(Manaugh, Badami, and EI-Geneidy, 2015).
A study of 32 urban centers across the world
reveals a similar story - despite identifying
accessibility as a critical concept, only 55%
of the 32 metropolitan cities studied used
accessibility metrics to evaluate transport
systems (Boisjoly, EI-Geneidy, 2017). Even
when used, the scope of accessibility was
either limited or poorly defined, mostly being
limited to access to a mode of transit, rather
than access channels to a destination
(Boisjoly, EI-Geneidy, 2017). Importantly,
this study found that current accessibility
metrics tend to lump together all available
transport (private and public) — although
there is a need to distinguish accessibility for

different income groups and demographics
based on factors including income,
geographic location, distance from place of
work/public services, etc. (Boisjoly, El-
Geneidy, 2017). Even when specified, not all
dimensions of equity are given equal
consideration — with environmental targets
and traffic congestion improvements being
typically prioritized over other social equity
objectives (Manaugh, Badami, and El-
Geneidy, 2017). So why is there a diminished
focus on equity in public transit planning?
This is due to two reasons: first, planning
biases and distortions of decision-makers
during the planning phase; and second, the
differing objectives of the public and private
sectors.

First, decision makers are often subject to
planning biases and distortions during the
planning phase which lead to inequitable
transit design. For example, Beimborn and
Puentes (2003), and Litman (2011; 2009)
point out that decision makers tend to:

1. Favor private motor transport over
public transit: Focus on mobility
rather than accessibility, ultimately
favors motorized modes of traveling
over non-motorized modes (walking,
biking) and underrate policies to
increase accessibility. As a result,
planning and funding are skewed
towards motorized modes. This is an
illustration of horizontal equity,
where systems are built such that
users can access what they can afford.
This trend extends to bias in
transportation planning in favor of
private transport.



2. Emphasize quantitative factors:

The Cost-Benefit Analysis (CBA)
remains a widely used method for
transportation  project  appraisal,
despite drawbacks in capturing
broader impacts. To address this,
CBAs are now supported with a
supplementary analysis of other
effects. However, there is no standard
practice for what information is
included (significant variation exists
in data availability) and how it should
be incorporated into decision making
(Mackie & Worsley, 2013). An
alternative method for project
appraisal is the Multi-Criteria
Analysis (MCA) which requires that
the policymaker set targets for
multiple categories and assign
weights to each category of analysis.
Importantly, this allows important but
disregarded categories like
environmental performance to be
given higher weights and become
more central to the decision. While
the MCA has brought in factors that
were traditionally left out of the
analysis, it still suffers drawbacks
including the endogenously
determined policy objectives and
need for quantification and data
collection to conduct a meaningful
assessment. This allows
policymakers to ignore the range of
direct equity impacts of public transit
systems.

Conduct incomplete evaluations:
Decision makers may undervalue
indirect costs associated with public
transit expansion and the advantages

of alternative public transit modes.
Moreover, planners and policy
makers tend to be from very specific
subgroups — often middle-to-high-
income males- which means that the
planning group does not represent the
diverse needs of the population
(Litman, 2017a).

Underinvest in an equitable
system: The low political capital of
vulnerable groups may allow
policymakers to underinvest in
transportation facilities for
disadvantaged groups (Bullard &
Johnson, 1997). Disadvantaged
groups are often not consulted when
new transit interventions are
designed. Moreover, barriers to
accessing public transit are not clearly
understood before planning a new
intervention.

Make trade-offs between equity
and other planning objectives:
Some common conflicts include
striking a  balance  between
maximizing ridership in high demand
areas and coverage in low demand
corridors (Bills and Walker, 2017);
economic efficiency and social
targets (Litman, 2017b). The former
focuses on public transit services in
larger municipal corridors, high-
density areas or higher-income
groups.

Focus on funding: Decisions are
strongly driven by  monetary
considerations. Conducting an equity
analysis upfront increases costs and
may lead to design changes that



require higher investments (Litman,
2017a).

As a result, governance mechanisms and
decision-making structures may lead, often
inadvertently, to a diminished focus on
equity.

Second, various factors have affected the
ability of a country to invest such that
transportation infrastructure is in equilibrium
with the region’s broader economic
development goals. These factors include,
but are not restricted to, economic conditions,
bureaucratic struggles, and the ability to
balance government spending and revenues.
In this context, Public Private Partnerships
(PPPs) have become of greater interest to
policymakers and viewed as a valuable
alternative to bridge the gap between
transportation infrastructure needs and
financial resources (Tsamboulas, Verma &
Moriaiti, 2013). PPPs are contractual
agreements signed between public and
private sector partners, covering a wide range
of contracting, financing arrangements and
project delivery (Tsamboulas, Verma &
Moriaiti, 2013). According to the U.S.
Department of Transportation, PPPs are
defined as agreements that "usually involve a
government agency contracting with a
private company to renovate, construct,
operate, maintain, and manage a facility or
system. While the public sector usually
retains ownership in the facility or system,
the private party will be given additional
decision rights in determining how the
project or task will be completed (United
States Department of Transportation, 2004).

As a result of the increasing popularity of
PPPs, their proper use has led to a
polarization of  perspectives amongst
different organizations and groups that
include misinformation, misunderstanding,
and delusive expectations (Tsamboulas,
Verma & Moriaiti, 2013). Misinformation
originates in the lack of appropriate fact-
based information available to decision-
makers. Misunderstanding and delusive
expectations are grounded in the lack of
understanding of the nature of public-private
partnerships and how to construct and
execute them. Even though the interests of
the public and private sector sometimes align,
they cannot be considered equal. As
illustrated in Figure 1, the private sector tends
to be focused on profitability, while the
public-sector targets social welfare and the
protection of public interest (Tsamboulas,
Verma & Moriaiti, 2013). While none of
these priorities are inherently bad or good, it
matters how you plan and implement the
projects. With this in mind, policymakers and
governments should set guidelines for PPP
contracts, procurements, and projects
(Tsamboulas, Verma & Moriaiti, 2013) that
explicitly ensure the P3 meets the
government’s financial, service, and equity
needs.

Even though advances have been made by
transportation regulations to identify equity
principles for transportation projects, the
difficulty of putting these into practice
endures. For example, it has been proven that
transportation investments have affected
disadvantaged groups disproportionately in
the past, given the deviation in transportation
conditions and population size (Ward, 2005).
While some groups in society gain from a



particular transportation investment/change, out, this report focuses on ways to include

others are worse off (Bills and Walker, 2017). equity dimensions, and will not provide
As broader public consultation is often left metrics for these well-measured aspects.
Social Welfare & Public Interest Profitability
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Figure 2: Project delivery models along a range of public and private sector ownership



2.1 Economic Inclusion

As argued in Chapter I, it is crucial to address
social equity at the planning stage rather than
through impact evaluations after the
implementation of a project. This section
uses project planning guidelines and well as
lessons from impact evaluations to come up
with a list of priorities for equity
considerations in the planning of public
transit interventions. Economic inclusion can
be affected by the cost to users, the public
transit routes and destinations, the frequency

vehicles and stations, and ancillary policy
which ensures the durability of these benefits
over time. However, the most overlooked
aspect of public transit design in the planning
phase is the identification of baseline
inequities in the status quo and the design of
public transit to address such inequities. The
framing for economic inclusion is presented

mble 1.

of operations, the der%i@l’% Qf EE:%IP(HR,&CI ﬂ@ﬂéf&n: Key Issues and recommendations

Key Issues and Recommendations

User Fees
Key Issues

transit
2. Key sub-group: Low-income
3. Setting user fees:
a. No affordability benchmarks
b. Suppressed demand

Recommendations
1. Set an affordability benchmark
2. Conduct baseline affordability assessment
a. By income group
3. Represent the needs of non-users
a. Barriers to access

Employment
Key Issues
1. Access to jobs depends on public transit
a. Affordability
b. Routes/destinations
2. Jobs and people are unevenly distributed.
3. Sub-group characteristics:
a. Transit-dependent
b. Multiple jobs/ short-term jobs
c. Intersection of vulnerabilities

1. High user fees can reduce or block access to

Land Value and Gentrification
Key Issues
1. Public transit increases land value
2. Land value changes depend on:
a. Distance from transit station
b. Preference for public transit
c. System quality
d. Micro-contexts
3. Land use is both endogenous and
exogenous to public transit
4. Gentrification effects are varied
5. Integrated city planning matters

Key Recommendations
1. Conduct spatial analysis to identify
unsafe zones in existing system
2. Increase staff presence & training
3. Implement public awareness campaign
to encourage users to join forces
against perpetrators




4. Integrated city planning matters
Recommendations

by sector/skill

appropriate jobs
3. Integrated transit and city development

1. Spatial mapping of income groups and jobs

2. Routes should connect vulnerable groups to

2.1.1 Pre-Planning Considerations

Rapid Social Assessment
In the project conceptualization phase, a
transport sector or macro-social analysis is
required to identify the wvulnerable sub-
groups and the social inequities that are
relevant in that context. The World Bank
(2006) recommends that the following be the
key areas of focus of the assessment:

1. “Identification of key social issues

2. Initial assessment of institutions,

rules, behavior, policies

3. Stakeholder analysis

4. Participation framework

5. Initial risk assessment."”

Baseline to Identify Transit-inequities

The San Francisco County Transportation
Authority  (Metropolitan  Transportation
Commission, 2017) conducted a two-step
baseline analysis for the region on the
existing transportation system to identify
existing levels of performance and note
inequities. The method involved identifying
Communities of Concern (CoCs) based on
the concentration of disadvantaged groups
such as ethnic minorities, low-income
groups, physically disabled individuals, cost-
burdened rents, etc. and disaggregating all
transit metrics to check for inequities
between the mean and the CoCs. New
projects are to be assessed against this
baseline to determine whether to fund based
on development priorities, i.e., on equity
improvements to the existing transport

system (Metropolitan
Commission, 2017).

Transportation

Profile of Planners

The consultation of members from
disadvantaged groups has repeatedly been
cited as an essential planning phase
requirement for equity considerations
(including women, non-users, low-income
households,  ethnic ~ minorities,  etc.)
(Litman2002;  Loukaitou-Sideris,  2016;
Peters, 2001).

Plan for Impact Evaluation

Based on the identified inequities, the project
concept must include indicators to monitor
social benefits that propose to be addressed
by the project (World Bank, 2006).

Recording User Complaints

For the present users of public transit, there
should be a grievance mechanism to record
complaints about traveler safety,

feedback on equipment, feedback on the
transit system, etc. (Litman, 2002) which
should be consulted when designing new
interventions.
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2.1.2 User Fees and Affordability

Setting a Benchmark for Affordability
In the case of other public services such as

access to water and sanitation, the
“affordability” benchmark is a maximum of
5% of monthly household expenditure
(United Nations-WHO, 2010). However, no
such standard is universally accepted for
transportation. Estimates vary between
countries and cities — from 6% in Belo
Horizonte to 10% as per the South African
Government (Serebrisky et al., 2009). A
broader approach to identifying unaffordable
transportation is when more than 10% of
households spend more than 15% of income

Table 2: Calculating the Affordability Index for
a City (World Bank, 2005)

City-level Affordability Calculation

1. From the latest national census of
household survey data, find the
average per capita monthly income
and the average for the bottom quintile
of the income distribution, for the city.

2. Update these values to 2018-values
using national per capita income
growth rates.

3. Determine the minimum public
transport fare to travel 10km using a
daily ticket.

4. Calculate the cost of 60 trips at this
fare.

5. Express this cost as a percent of the
average and bottom quintile monthly
incomes.

on work transit (Armstrong-Wright and
Thiriez, 1987).

City-level Determination of Affordability
The World Bank (2005) calculated an
affordability index for 27 cities to compare at
the city-level the proportional expenditure on
transportation of the bottom quintile to the
average. This revealed the disproportionately
high burden on the low-income groups and
the importance of affordable transit. The
following method (Table 2) was prescribed
by the World Bank (2005) for calculating the
relative weight on the bottom quintile as a
baseline for assessing inequities.

However, affordability calculated by this
index revealed consumption should not be
the only indicator of affordability for the
following reason:

Suppressed Demand and the Importance of
Non-Users

Expenditure on transportation may conceal
transit-based inequities if the cost-barrier
prevents the use of public transit — for
example if individuals resort to walking or
fail to make the intended trips. Therefore,
lower expenditure on transportation may not
be an accurate indicator of welfare.
Household  surveys in  Johannesburg
(Behrens and Venter, 2005), Accra, Santiago
de Chile, Ukraine all confirm that the bottom
quintile spends proportionally less on
transport then the second quintile (Figure 3).
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Figure 3 lllustrating the suppressed demand of low-income
groups (Data Source: Venter and Behrens, 2005; Serebrisky
et al., 2009)

This highlights the need to consult non-users
of public transit to get the complete picture of
existing inequities that need to be addressed
by new interventions. Individuals facing
barriers to accessing public transit are likely
to be disadvantaged and are crucial to vertical
equity.

2.1.3 Access to Employment and Services

Low-income households are less likely to
own private means of transportation as
compared to a middle-income or high-
income household. Further, mobility is
limited without access to private means of
transport, making public transit central not
only to acquiring goods and services, but also
to having access to economic opportunity,
i.e., jobs. For this reason, it has been argued
that public transit is an essential factor that
determines accessibility to employment, and
therefore  employment  of  vulnerable
populations.

Spatial variation in the distribution of
destinations and people

The Hiawatha light-rail line was found to
generate job accessibility gains for workers
of low, middle and high wages, yet the
benefits varied across regions within the city
depending on the spatial concentration of
jobs (Fan, Guthrie & Levinson, 2012). A

significant finding was that the most
significant gains in accessibility came from
areas where bus routes and light rail routes
connected and functioned as an integrated
transit system (Fan, Guthrie & Levinson,
2012). In Cali, Colombia the BRT was found
to ensure that 80% was within a 15-minute
walk from a station (Delmelle & Casas,
2012). This increased equitable access to
healthcare centers, recreational spots, and
libraries; however, accessibility to healthcare
showed the smallest increases due to spatial
concentration of hospitals within few areas of
the city (Delmelle & Casas, 2012). A study
that compared the cities of Boston and Los
Angeles to Tokyo found that transit-
disadvantage is higher in the American
municipalities — with the accessibility value
in Tokyo being six to ten times higher than
those in Boston and LA (Kawabata & Shen,
2006). Public transit is only one aspect of
how urban design can be affected, but it is
important to note the inequities arising from
auto-biased urban design in regions like the
United States.
2.1.4 Land Use, Land Value, and
Gentrification

In the context of distributional impacts of
transit implementation, land use, land value,
and gentrification impacts are extremely
important to equity but remain difficult to
study and predict. The review of existing
literature on the subject has revealed that
studies are predominantly conducted post-
implementation, causation is difficult to
prove due to the interplay of other relevant
factors, and hedonic price models are the
most commonly used methods for studying
land value changes. Most studies here have
not disaggregated for rented and non-rented



properties, or explicitly accounted for
displacement due to land value appreciation,
and therefore land appreciation is commonly
reported as a positive economic effect.
Further, most studies on the subject come
from developed countries, indicating a
research gap in the developing world on the
issue. The overwhelming importance of local
factors makes the findings from the
developed country setting difficult to
extrapolate to developing cities of much
higher density, different demographic
characteristics, large informal sectors
(including housing and transportation), and
more.

2.1.4.1 Transit Development and Land
Value

A meta-analysis of 23 studies (102
observations) on rail projects and land values
revealed that in general, land value increased
based on proximity to public transit
(Mohammad et al., 2013). However, the level
of increase showed a significant degree of
variance, ranging from small negative
impacts to large positive  impacts
(Mohammad et al., 2013). Therefore, results
from studies cannot be used to reliably infer
that transit development will increase
property values. The heterogeneity in
impacts points to the importance of city-level
conditions and micro-contexts.

Preference for Public Transit

To explain the variation in results, the meta-
analysis suggests that preference for public
transit may be an essential factor that
determines land-value impacts, citing the
United States as a context that has a relatively
low transit dependence compared to Asian

10

cities (Mohammad et al., 2013). A study in
Bogota reaffirms this through the conclusion
that property values appreciated in housing
markets that cater to transit users (Munoz-
Raskin, 2010).

System Quiality

A study of the BRT system in Seoul
demonstrated the importance of system
quality, showing a more significant
appreciation in land-values after the BRT
system was upgraded as part of a larger city-
planning effort (Cervero & Kang, 2011).

Distance from the transit station

The meta-analysis also reveals that in some
studies there is a decrease in land-value for
properties within 200m of the station due to a
nuisance effect (increased noise, congestion,
crime, etc.) (Mohammad et al., 2013). This
effect has been cited in Seoul for properties
within 100m of the stations (Cervero &
Kang, 2011).

The meta-analysis also finds that the
optimum distance away from stations for
highest land-value appreciation is between
200m and 800m, beyond which values are
unaffected (Mohammad et al., 2013).
However, this cannot be extrapolated as a
‘rule' because land value changes in Seoul
become insignificant beyond 150m (Cervero
& Kang, 2011). A study in Bogota found that
residential land appreciated only within
walking distance (under ten minutes) of the
transit station (Munoz-Raskin, 2010).

Micro-contexts and city development

While multiple studies have shown the
divergent effects of transit development on
land value within the same country setting
(Grube-Cavers & Patterson, 2015; Baker &



Lee, 2017; Khan, 2007), the complexity is
not solved by narrowing to the city level. For
instance, a study of the land-development
impacts around the BRT routes in Beijing
found that the least developed district studied
(Tongzhou) showed the least appreciation in
value, which was attributed to low market
demand, and the existence of inadequate
infrastructure for transit-oriented
development (Zhang & Wang, 2013). A
similar study in San Diego noted that land
value appreciation was more significant in
the downtown area which had a higher
market demand and greater presence of
commercial establishments that contributed
to the appreciation, as compared to
residential areas away from the city-center
(Cervero, 2010).

Most importantly for planners, land use
changes and development were found to be
most strongly related to coordinated city
planning and well-executed transit-oriented
development, rather than a single factor like
proximity to public transit (Zhang & Wang,
2013; Zhao, Das, & Larson, 2012; Cervero &
Kang, 2011; Cervero, 2010). This is further
explored in the following sections.

2.1.4.2 Transit Development and Land Use

Land-use has been studied both as an
exogenous and endogenous factor in relation
to transit development. Some studies that
disaggregated by land-use found that the
value of appreciation differed based on the
land-use type; while other research found
changes in land use as an effect of transit
implementation.

How land-value effects of transit
implementation differ based on land use

11

A study in San Diego that disaggregated
land-value impact by land use type found
differing results based on both land use type
and transit type. The land value appreciation
for the commuter rail was highest in the
commercial properties of the downtown
region and for the high-income residential
properties that catered to professional-class
workers; the light rail system led to the
highest land value appreciation for
apartments housing middle-income residents,
indicating the importance of land-use type
(Cervero, 2010). The commercial land was
found to have larger appreciation than
residential areas in Seoul (Cervero & Kang,
2011).

How land wuse is affected by transit
implementation

A study in Minneapolis concluded that land-
use changes resulting from transit
implementation were more likely in the
residential land; while no effects were seen
on land-use for commercial land, vacant land
and multi-family properties (Hurst & West,
2014). In Seoul, land use changes were not
likely in areas within 100m of the station
(Cervero & Kang, 2011). In Beijing, it was
concluded that land use changes depended on
city planning and did not occur because of
transit implementation alone (Zhang &
Wang, 2013).

2143 Transit Development and
Gentrification

Similar to land-value effects, research
investigating the link between transit

development and gentrification has shown
mixed results. None of the studies cited
determined a definite trend. To illustrate, a



study on transit-related gentrification in
Canada identified gentrification as an
increase in property value, percentage of
professionally employed persons, percentage
of owner-occupied housing, average
household  income and  educational
attainment relative to the city average trends
(Grube-Cavers & Patterson, 2015). The same
study found gentrification effects in Toronto
and Montreal, but opposite effects along the
Skytrain in Vancouver (i.e. a decrease in
property values, household income, etc.). A
study in New Jersey found no conclusive
evidence on transit-related gentrification
(excect for an increase in the average level of
education in transit-proximate areas), yet
identified  African-Americans,  elderly
persons, and individuals with low education
levels as the most likely to be affected
negatively due to gentrification (Deka, 2017).
While it identified renters as most likely to be
‘priced out' because of gentrification, actual
evidence of gentrification was inconclusive
(Deka, 2017).

A study of 14 cities in the United States
showed heterogeneous impacts of transit
introduction disaggregated by ‘Walk and
Ride’ and ‘Park and Ride’ transit (Khan,
2007). The general finding was that ‘Walk
and Ride’ stations lead to gentrification,
while ‘Park and Ride’ stations increase
poverty in the area — yet even this
generalization has exceptions including Los
Angeles and Portland (Khan, 2007). A more
recent study of 14 cities within the United
States  which  used  socio-economic
characteristics to measure gentrification,
noted divergent gentrification effects
(ranging from strong gentrification in San
Francisco to negative-gentrification in

12

Portland) (Baker & Lee, 2017). The main
difference between the cities was in the
successful implementation of transit-oriented
development and coordination with city
planning (Baker & Lee, 2017) —a finding that
was supported by the conclusion in Deka
(2017). This was the most substantial factor
that influenced whether disadvantaged
communities received the benefits or were
priced out.

Mapping Equity Impacts

From the above evidence, it is clear that land-
value/use and gentrification are almost
impossible to predict but are heavily
influenced by city planning. The distribution
effects of the transit intervention depend on
the quality of service, the nature of the
opportunities on the transit-route, the needs
of the transit-dependent population, the
ownership/rental status of transit-dependent
residents, and the preference of the users.
Transit systems that increase connectivity to
high-value  jobs may allow the
suburbanization of high-income households,
thus increasing property value. If the jobs
increase connectivity for the working class,
property values and rent will rise in low-to-
middle income residential areas.

These factors make land value and
gentrification challenging to account for in
the planning phase. However, the planning of
a transit intervention should consider factors
that are likely to affect the existing inequities
as follows: Policymakers should understand
whether the population (aggregate or
disaggregated by relevant sub-group) is
transit-dependent or prefers private vehicles,
in general (this may be through experience,
revealed preference or observation of the city



population). Based on this preference, and
the nature of the transit destinations in the
proposed intervention, policymakers can
make a realistic estimate of which sub-groups
are more likely to use the proposed transit
system. Based on this estimation, and a
mapping of proposed routes, a realistic
assessment can be made of which areas
(proximate to transit stations) are likely to see
an appreciation in land-value, if at all.
Moreover, this should be cross-checked
against the macro-social inequities of the city
to understand whether this would lead to
positive or negative distributional impacts.

Furthermore, a second-level analysis may be
necessary for some cities. For example, if
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transit is likely to connect low-income
households to jobs, then “gentrification™
within the city center may be an indication of
a positive change — which allows households
to move further away and pay lower rent
while cutting down travel time and costs.
There needs to be a thorough understanding
of the transit route, the nature of the
destinations, who is most likely to use the
transit, which property is most likely to see a
change in value and an understanding of the
existing inequities. While accurate prediction
is impossible, it does not free policymakers
from considering these impacts in their
planning.






2.2 Gender

The World Development Report documents purpose trips, which are often higher in
that women perform a disproportionately monetary value (commuting to work, for
higher amount of the unpaid care and example) (Turner and Grieco, 2000). Further,
housework (ranging from 59% in Sweden to women are relatively ‘time poor' given the
89% in India) than men; and this division more substantial number of tasks they
holds true even when women are the sole complete in a day (in both, the developed and
earners of the family (evidence from Ghana developing world) and therefore face a
and France) (World Bank, 2011). This double-burden when there is unreliable or
gender-based division of labor within the unsafe transit (Chatzitheochari & Arber,
household leads to the differential use of 2012; Jones et al.1983). Time poverty is
transit by men and women (Hamilton and worsened by lack of access to public transit
Jenkins, 2000). On average, women make and low-income, especially for transit-
shorter, lower value trips related to the dependent households. Table 3 summarizes
variety of household responsibilities they the recommendations for applying a ‘gender
have, and often combine multiple short trips lens' to the planning of public transit
(trip-chaining); while men make single- interventions.

Table 3: Gender: Summary of key issues and recommendations

Key Issues and Recommendations

Key Issues
1. Women have different transit needs

a. Gender-based division of labor

b. Safety concerns

c. Suppressed demand
2. Ineffective redressal mechanisms
3. Women-only transit spaces can mitigate harassment and safety risks
4. No attention to other gender minorities

Key Recommendations
1. Conduct spatial analysis to identify unsafe zones in existing system
2. Increase presence and training of staff
3. Implement public awareness campaign to encourage users to join forces against perpetrators
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Pre-Planning Considerations

The design of the public transit system
including transit-type, route, and destination
can be made more gender-sensitive by
understanding the needs of women and non-
traditionally gendered individuals before the
intervention is planned. Consequently, this
helps to design a better intervention at the
start.

Capturing latent demand

Transport inequities may exist between users
and non-users that face barriers to accessing
transit. This may be in the form of cost
barriers, transit routes and destinations,
frequency, perceived safety of transit, etc.
(Peters, 2001; Loukaitou-Sideris, 2016).
These inequities can only be targeted if non-
users are consulted at the planning phase to
detect latent demand.

Survey-type

It is well documented that narrow,
quantitative research methods are unable to
accurately capture all the aspects relevant to
the safety-related and gendered factors that
affect the use of public transit. Standardized
survey questions cannot capture the
perceptions of safety, inclusivity, social
stressors, etc. and require open-ended
interview questions (Peters, 2001) to ensure
that the design accommodates all users.
Therefore, surveys to assess demand,
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willingness to pay and potential ridership
must include open-ended questions to reveal
an accurate picture from all users.

Transit destinations

Women-only services to education and
employment centers such as garment
factories in Dhaka can increase safety and
inclusivity (Peters, 2001).

Women-only spaces on transit vehicles and
platforms:

Private areas for women in buses and light
rail networks may increase safety and
therefore encourage more transit-use by
women. Ethnographic studies have shown
that it is not only the presence of women-only
compartments in metros but complementary
station design and hiring of female staff that
contributes to increasing the feeling of safety
for female users (study of the metro system
in New Delhi, India by Tara, 2011).

Gender sensitivity training:

Gender sensitivity training of transit staff and
drivers may help to make the transit space
safer for commuters, and make them more
responsive to incidents of harassment,
violence, and discrimination — which can
include other gendered minorities (Lubitow,
Carathers, Kelly & Abelson, 2017).
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2.3 Security

Traveling by public transport should not only that low-income and high-density areas have
be comfortable and reliable but above all higher crime rates than other neighborhoods.
safe. Delbosc and Currie, 2012 found, that Moreover, a study of Delbosc and Currie,
considerations about violent attacks, robbery, 2012 found that distance from the city center,
assaults or other crimes can have severe gender, and age can have an impact on
impacts on passengers and ridership. personal safety on public transport.
Moreover, safety levels are unevenly Consequently,  safety  concerns  can
distributed. Various studies have concluded discourage use or negatively impact how
that disadvantaged groups and ethnic public transit is used. Table 4 summarizes the
minorities have a higher tendency to be recommendations for incorporating safety
concerned about their personal safety considerations at the planning stage.

(Larsson, 2009; Ross and Jang, 2000; Lynch
andAtkins,1988). For example, Loukaitou-
Sideris, Liggett and Iseki (2002), identified

Table 4: Security: Key issues and recommendations

Key Issues and Recommendations

Key Issues
1. Regular incidents:

a. Violent attacks

b. Robbery

c. Assaults

d. Other crimes
2. Safety levels are unevenly distributed
3. Safety concerns can discourage use

Key Recommendations
1. Conduct spatial analysis to identify unsafe zones in existing system
2. Increase presence and training of staff
3. Implement public awareness campaign to encourage users to join forces against perpetrators

Spatial analysis to identify unsafe zones in

Pre-Planning Considerations existing system

The security of the design of public transit The safety of a public transit system can be
systems can be enhanced by considering measured by several tools. The appropriate
safety needs of users before the intervention tool depends on the level of data available.
is conducted. In doing so, maximum safety The main hurdle to estimating the safety level
can be ensured. at the planning phase is that this aspect differs
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depending on the location. For example, GIS
can be used for post-implementation safety
analysis (Yigitcanlar, Sipe, Evans & Pitot,
2007; Liu, & Zhu 2004). The evaluation of
network accessibility performance of the
current system can reveal spatial inequities,
user demand, temporal inequities, and
populations served by sub-group. This can be
used to inform future public transit
interventions.

Staff training and presence of staff

Passengers perception of safety is strongly
influenced by trust in the people around them
and feeling safe in the respective
neighborhood (Delbosc and Currie, 2012).
Therefore, active safeguarding by staff,
avoidance of hazards and presence and
visibility of supports need to be established
(European Commission,1998). In doing so,
regular staff and police presence should be
ensured, accompanied by checks on the
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transit station and vehicle. Moreover,
lighting, visible monitoring, and identified
help points to report abnormalities need to be
established. (European Commission,1998).
Lastly, Joewono et al. (2005) concluded that
the government is in a unique position to
provide equipment for security features such
as communication devices.

Public awareness campaigns to encourage
users to join forces against perpetrators

According to a civil servant survey
conducted by Joewono et al. (2005),
passenger awareness and driver certification
play the most crucial role when it comes to
the security of public transit systems.
Therefore, passengers’ perception of security
can be strengthened by conspicuousness of
safety measures, and effective press relations
(European Commission. 1998). These can
include, but are not limited to passenger,
ticket and luggage control; security
clearance; presence of police, etc.



2.3 Environmental Performance

Public transit plays a critical role in the developed. However, there are only a few
development of sustainable and active cities. decision-making tools with sustainability
Looking at the environmental performance of criteria  to directly analyze public
public transit, four environmental factor sets transportation systems (Miller et al. 2016).
can be identified: energy use, pollution, land Moreover, studies tended to focus on
consumption, and greenhouse gas emissions comparing individual public transportation
(Miller et al. 2016). Energy use is concerned modes in the past (Rahman, 2009; Throne,
with the quantity of energy needed to operate Hubert, O’Donoghue and Santos, 2014) or
the public transit system. Pollution refers to focused on the environmental impact on a
the environmental impact in the form of noise particular region (Kane (2010), but failed to
pollution and air quality deterioration caused "address the planning, development, and
by public transportation systems. Land operations of a general transit system in a
consumption serves as an indicator for holistic sense™ (Miller et al. 2016).
various environmental impacts such as Composite sustainability indices (CSI) are
ecosystem disruption or the use of urban increasingly used to assess the environmental
environment to ensure transportation impacts of projects and associated policies.
services. Lastly, greenhouse gas emissions However, CSI frameworks have yet been
are concerned with the transportation systems implemented by public transit systems
emission of CO2e. (Miller et al. 2016).

To understand general transportation and Table 5 summarizes the key
urban sustainability, decision-making tools - recommendations for incorporating
like composite indices - have been environmental considerations.

Table 5: Environmental considerations: Key issues and recommendations

Key Issues and Recommendations

Key Issues
1. Four environmental factor sets:

a. Energy use
b. Pollution
c. Land consumption
d. Greenhouse gas emissions
2. Few decision-making tools with sustainability criteria to directly analyze public transportation
systems
3. Studies tend to focus on comparing individual public transportation modes

Key Recommendations
1. Increase vehicle efficiency and reduce GHG emissions
2. Use spatial mapping to estimate emissions and overall environmental impacts
3. Implement innovative contracting, green procurement and environmental labelling as sustainable
governance procedures
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Pre-Planning Considerations

The environmental performance of public
transit systems can be enhanced by
considering energy use, pollution, land
consumption and greenhouse gas emissions
before the intervention is conducted. In doing
S0, a sustainable environmental performance
can be ensured.

Energy: Sustainable public transit systems
require low energy consumption (Banister,
2005). Thus, energy consumed per unit of
transportation produced has been selected as
a baseline for comparing transit systems on
sustainability performance (Miller et al.
2016). In addition, energy consumption per
passenger distance traveled should be
included.

Pollution —emissions and noise: Pollution via
transportation emissions is often directly
related to the type of fuel used and energy
consumed (Banister, 2005). Therefore, Potter
(2003) created a guideline on emission
analysis. He notes that transport emissions
measurements depend on the legislation, but
commonly include Nitrous Oxides, Carbon
Monoxide,  particulate ~ matter, and
hydrocarbons.

The transport emissions of a transit system
can be calculated as follow:

Transport emissions per mode = (number of
vehicles)*(distance traveled)*(emissions per
vehicle distance travelled i.e. fuel efficiency)
(Wright, 2004).

For the case of public transport, the “mode
share” or the “number of vehicles” is affected
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by at least three component categories

(Wright, 2004):

1. Customer utility: This factor includes
system attributes such as comfort, cost,
travel time, security, and cleanliness

2. Load factor: The number of occupants
per vehicle as a percentage of the total
maximum capacity; and,

3. Transit System capacity: "The total
capacity of the system effectively acts as
the ceiling to the amount of mode share
that is possible to achieve."(Wright,
2004)

The “distance traveled” is affected by at least

three component categories: (Wright, 2004)

1. Land use changes — “Transit-oriented-
development (TOD) and complementary
land-use policies can ultimately produce
changes in travel distances by bringing
destinations closer to trip origins and by
allowing for a single trip to replace what
was  previously  several  separate
journeys” (Wright, 2004).

2. System design: - The routing structure
and the location of stations and terminals
will directly affect the distance traveled;

3. System management: — Efficiently
managing the number of vehicles
operating at peak and non-peak times will
produce savings.

“The “fuel efficiency” is affected by at least

three component categories:

1. Operational efficiency: —  The
“smoothness” of the vehicle operations
(number of stops, amount time idling, use
of dedicated busways, etc.) will impact
the fuel usage;
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2. Fuel type: — The type of fuel utilized to
propel the vehicle will have inherent
characteristics that determine likely
emissions; and,

3. Vehicle efficiency: — The type of
propulsion technology, the materials and

design of the vehicle, and the quality of
the vehicle maintenance all directly
impact the fuel usage rate” (Wright,
2004).

Table 6: Bogota TransMilenio as an Exemplar for Emissions Reduction

into the system;

during peak and non-peak periods;

Source: (Wright, 2004)

An Exemplar for Emissions Reduction

TransMilenio in Bogata is achieving emission reductions through the following mechanisms:
e Increasing the share of public transport ridership by dramatically improving the quality of
service (regarding travel time, comfort, security, cleanliness, etc.);
e Replacing 4 to 5 smaller buses with a larger articulated vehicle;
e Requiring the destruction of 4 to 8 older buses for every new articulated vehicle introduced

e GPS controlled management of the fleet allowing the optimization of demand and supply
e Encouraging transit-oriented development around stations and along corridors; and,

e Emission standards currently requiring a minimum of Euro Il emission levels with a future
schedule requiring eventual Euro 111 and Euro IV compliance.

Noise assessments are often difficult due to
poor quality of data and the complex nature
of analysis. In the USA, large transit projects
normally require noise assessments as part of
their environmental impact analysis (Hanson
et al., 2006). As a result, there are
methodologies to understand the noise
impacts of transit projects that are well
developed and nuanced (Hanson et al.,
2006.). However, these methodologies are
typically beyond the scope of high-level
transit studies (Miller et al. 2016).

Land  consumption  and  ecosystem
degradation: “Land consumption is a proxy
indicator for a variety of environmental
impacts — ecosystem disruption, run off due
to impermeable surface, and use of urban

environment or limited land resources to
provide mobility rather than environmental
services. Typically, this land is consumed in
the development of guide way (roads, tracks)
and station or stop area. To measure this
factor, an indicator is suggested by Dhingra
et al. (2003), which utilizes right of way
length and ecological impact weights to
measure  ecological impact of the
system."(Miller et al. 2016).

Greenhouse gas emissions: "Transportation
systems are major emitters of greenhouse
gases, such as CO2 that contribute to climate
change (Schipper and Fulton, 2003).
Bongardt and Huizenga (2011) stated
“‘overall transportation is responsible for
13% of global GHG emissions and 23% of




energy-related CO2 emissions”. GHG
emissions represent the system's impact on
global climate change via the greenhouse
effect.”(Miller et al. 2016).

Furthermore, Arts and Faith-Ell (2012) note,
that a combination of LRT (Light Rail
Transit) and RRT (Rapid Rail Transit)
options score highest when it comes to
environmental sustainability. This
combination takes the benefits from an RRT
and combines it with the low cost of an LRT.
Despite its higher capital and operating costs,
overall travel time is reduced which will
ultimately influence economic performance
(Miller et al. 2016).

Arts and Faith-Ell (2012) note that multiple
decisions related to the environmental
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performance of transportation infrastructure
are only made after the planning phase.
Moreover, insufficient ~communication
methods among stakeholders lead to the
exclusion of information from the planning to

the implementation phase. Therefore,
increased cooperation between
governmental, public and private

stakeholders is required. For this reason, Arts
and Faith-Ell (2012) recommend innovative
contracting, green  procurement  and
environmental labelling as sustainable
transportation governance procedures. The
former two are ecological policy instruments
implemented with the goal to improve the
environmental performance of public transit
projects. The latter requires environmental
standards and considerations to be integrated
in policies, programs, and actions.



2.4 Accessibility

For this research, the goal of accessibility is For example, a baseline equity analysis of the
. San Francisco region reveals that while
to understand how the transit system network indicators do not show variation
performs for local populations based on their across sub-groups, system performance
] . metrics such as transit speeds, reliability and
needs to travel. Two main issues are crowding showed spatial variation that left
considered — network accessibility and user disadvantaged communities with lower-
. o . quality service (Metropolitan Transportation
accessibility. Accessibility is commonly Commission, 2017). Thus, accessibility is a
noted as a critical indicator in the literature on concept that encompasses several essential
) ) . aspects of equity such as differential system
social aspects of transportation. While there performance and network quality - and is a
: : e AT useful framing to assess the status quo of a
IS no str!ct definition of accessibility, the given system. The key recommendations for
concept includes several aspects such as incorporating accessibility are summarized in

distribution of destinations, distribution of
stations, quality of trip, frequency of service,
type of activities served by transit,
performance of system, characteristics of
individuals, affordability, reliability of
service, etc. (Silva & Pinho, 2006). Table , below.

Not all groups served by a given transit
network have the same levels of accessibility.

Table 7: Accessibility: Key issues and recommendations

Key Issues and Recommendations

Key Issues
1. Problem: Differential levels of accessibility for different groups

a. Network accessibility
b. User accessibility
2. Depends on:
a. System performance
b. Network design
3. Despite identifying ‘accessibility’ as a key concept, only few cities use accessibility metrics to
evaluate transport systems

Key Recommendations

Identify groups with low access

Ensure that network and system design provide access to vulnerable groups
Use spatial mapping to estimate first and last mile improvements

Increase the range of destinations to suit all users

Define legal design requirements

gk wbdeE
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Some critical metrics for accessibility can be
incorporated into the planning phase as
follows:

User accessibility:

A key measure of user accessibility is the first
and last mile, i.e., travel time/mode from the
origin to the transit stop and then from the
transit stop to the destination (Murray, 2003).
The first and last mile analysis can be used to
assess the suitability of the transit in
connecting individuals to destinations. A
spatial first/last mile analysis can provide
information on areas that require improved
connections (by reducing the distance to
stations, reducing the number of transfers,
etc.).

Affordability is another important dimension
of user accessibility (Dobransky- Niskota et
al., 2007; Jeon et al., 2009; Litman, 2013). As
stated in the economic inclusion section,
affordability should be determined at the
level of the intervention and disaggregated by
income group. The burden on the low-income
groups should be below a determined level of
affordability.

Average user trip length is a measure of the
distance each person must travel on the
system to get to his or her destinations.
Average trip lengths can be estimated based
on system design and any improvements
from the present modes can be noted as
improvements.

The final indicator is a measure of
accessibility for people with special needs
related to physical disability. These
considerations are part of the design of the
intervention and can be mandated at the
planning stage through the station and
vehicle design. Project appraisal frameworks
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may require universal access to be a non-
negotiable feature of public transit.

Network accessibility

Network accessibility can be measured by
several tools. The tool used depends on the
level of data available. The main hurdle to
estimating network accessibility at the
planning phase is that this aspect depends on
system performance and is necessary post
facto. GIS (Geographic Information System)
is a conventional technique used for post-
implementation spatial accessibility analysis,
which cannot be efficiently captured at the
planning phase (Yigitcanlar, Sipe, Evans &
Pitot, 2007; Liu, & Zhu 2004). The
evaluation of  network  accessibility
performance of the current system can reveal
spatial inequities, user demand, temporal
inequities, and populations served by sub-
group. This can be used to inform future
public transit interventions.

One high-level indicator is the accessibility
network index, which was used by
Haghshenas and Vaziri (2012) to assess how
overall transport systems provide mobility.
According to that study, the accessibility can
be calculated as passenger-km  per
capita/urban area. This indicator essentially
represents the average amount of passenger-
km traveled by each person per unit of
metropolitan area — and can be estimated
based on population densities along transit
routes.

In situations where simulations of
performance  scenarios are  possible,
composite public transit equity indicators
may be useful (Al Mamun and Lownes,
2011; Welch & Mishra, 2013). Accessibility
is based on three components — trip coverage




(transit links travelers to their destinations),
spatial coverage (transportation is closer to
their home/destination), and temporal
coverage (transit is available at the time of
travel) (Al Mamun and Lownes, 2011).
However, most measures of these aspects are
post-implementation metrics, which will
depend entirely on project estimates when
adapted to the planning stage.

A significant trend in the literature is the
emphasis on considering all potential users
when planning, designing and implementing
transit systems. Studies emphasize that
transit systems should provide access to all
users, regardless of their physical needs
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(Kane, 2010; Litman 2013). Owverall,
accessibility is a broad framing for a range of
equity issues in transportation, and a useful
tool to study sub-group inequities. This
aspect of equity is linked to system
performance and therefore may not be
captured efficiently at the planning stage.
Only elements which can be well accounted
for at the planning phase should be included
— such as spatial estimations of increased
coverage (using a set radius to determine the
catchment areas of each station),
affordability, and improvements to the first
and last mile of transit-disadvantaged groups.



3. Gaps in current approach

In sum, the following gaps were identified:
First, policymakers fail to conduct a needs
assessment by sub-group. While transit
systems are often planned with objectives
like improving access to jobs, a
disaggregated needs assessment is rarely part
of the planning process. Often, transit is not
planned based on an assessment of existing
inequities.

Second, alternate transit options are rarely
considered against each other. For example,
studies have shown that BRT and light rail
are rarely evaluated against each other at the
time of planning in terms of cost
effectiveness and estimation of successful
implementation. BRTs are overwhelmingly
cheaper (4 to 20 times cheaper) than light
rails but are often judged based other factors
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such as experiences with bus transit, political
preferences, etc. (Balbontina et al, 2017;
Hensher, 2016). In Latin America, BRTs are
often politically preferred due to success
stories from the region without evaluation
against LRT options (Rodriguez & Vergel,
2013).

Third, the distribution of costs and benefits
between groups is not always explicitly
considered.

Fourth, current planning does not recognize
the entire range of equity impacts as direct
costs and benefits of the project.

As a result, this leads to inequitable transit
design. To address this, the following equity
checklist should be part each public transit
appraisal process.



4. Recommendations: An Equity Checklist

It is clear that public transit is a crucial
service that affects the nature of urban life
and interacts with socio-economic inequities.
It has the power to be used for reducing social
inequalities and empowering vulnerable
groups. Through our study of equity in
transportation and its various dimensions, it
is clear that project design needs to be better
directed to address existing inequities, or else
the system may serve to reinforce inequities.
So far, equity has been acknowledged as an
essential part of the transit picture but is most
often relegated to impact evaluations. We
argue for a change in the method of project
appraisal to make equity considerations the
focus of transit design. The recommendations
presented in this report (Table 8) provide a
framework to assess the equity impacts of a
project at the appraisal phase. The categories
are provided only as a matter of simplicity.
The foundation of the recommendation rests
on the need for a disaggregated analysis. The
entire equity checklist can be found in Table
8 on the following page.

Key recommendations are centered around
what policymakers and planners can do as an

assessment. A four-step process is
recommended.
1. The first step is to conduct a baseline

scenario. Where data do not exist, this can be
done through an assessment and can be
updated periodically. For private companies,
which may not have regional expertise, it is
recommended that the social inequities are
studied on a regional level. The point of this
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is to identify what vulnerable groups exist in
the region — this may be based on income,
ethnicity, religion or more. There is likely to
be regional variation, so it is recommended
that this be done at the scale of the project as
far as possible.

2. Second, all stakeholders should be
identified to allow a balanced participation.
This would include non-users of transit, the
target group for which the intervention is
planned, and the property owners or renters
close to the transit station. Based on the
analysis, potential impact channels should be
identified.

3. Third, all transit options, like for
example light rail and metro, should be
considered.

4. Lastly, it is important to plan for
impact evaluation at the start of the project
appraisal phase to help set up data collection
channels from the beginning and avoid high
costs post-implementation.

Furthermore, each question is presented to
determine whether the intervention is ‘equity
improving." A set of methods for assessment,
possible metrics, and notes on methods are
provided for each question. The questions are
organized as an equity checklist to be used for
evaluating any public transit project. This
focuses on steps that are commonly missed
during project appraisal. Finally, there is a
discussion of how to address trade-offs in
such an assessment. It is argued here that
some increase in short-term costs is a
necessary price to pay for inclusive and
sustainable public systems.




Table 8: The Equity Checklist

Preliminary checklist

Indicators / Methods

Do the equity goals of the project 1. Identify vulnerable populations using a macro-social analysis, conducting a rapid analysis or
match the wider social inequities conducting a baseline to measure inequities in the existing transit system.
of the region? 2. Make sure that based on the existing inequities, the new intervention plans to address disparities.
3. ldentify explicit equity goals, disaggregated by group. The project should be improving social
equity by targeting vulnerable groups.
Have metrics for evaluating the 1. Based on the equity goals, plan metrics for an equity impact evaluation.
equity outcomes been defined? 2. Determine mechanism to collect data on defined metrics.
Have all stakeholders been 1. Create a profile of decision makers and determine an adequate representation of each group.
consulted/represented? 2. Implement a mechanism to actively involve civil society organizations that represent the needs of
identified vulnerable subgroups
Has latent demand of non-users 1. Outreach with non-users to determine barriers to access is essential.
been measured? - Represent subgroups like non-traditional genders, elderly individuals, etc.
- Qualitative surveys are recommended (include questions about barriers to access)
- If cost barriers are identified, plan to set user fees accordingly.
- Address design related changes in tandem with the other considerations in the checklis.
Is the proposed transit 1. Ensure that land value changes are in line with the general city development plans
intervention supported by 2. Determine who is likely to experience advantages and disadvantages from land value changes
broader city development and whether this can be addressed by a related policy.
targets?
Setting user fees
Are the user fees affordable? 1. Set a benchmark for affordability such that no income group should be paying more than a

certain percentage of their income to use public transit to make a fixed number of trips per day.
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Test the proposed user fee against this benchmark.

Planning transit destinations and routes

Does the proposed project

Lo

Conduct a sub-group analysis of the job centers for different income groups.

increase access to employment 2. Determine which groups the proposed transit system will target.
for vulnerable groups?
Does the proposed project 1. Pay attention to healthcare centers, educational institutions, libraries, marketplaces and
increase access to essential recreational spaces like gardens.
goods and services for
vulnerable groups?
Do transit destinations serve 1. Identify current and future location of industries that mostly employ women and other gender
women's and other gender minorities
minorities’ transit needs? 2. Determine current and future location services accessed by women and other gender minorities
(school, healthcare service)
3. Examine if men and women use transportation differently and analyze the socio-economic,
political and ecological effects of this usage pattern.
4. Check if transit design (routes, fees, etc.) can be aligned with trip chaining.
Who is likely to benefit from the 1. Determine the areas likely to see land value appreciation based on the distance from transit
change in property values and is station, preference for public transit, nature of destinations.
this equity improving? 2. Implement measures to ensure that an increase in property values will not displace groups
3. ldentify conflicts with other city development plans and prepare for trade-offs
Is gentrification likely to price 1. Determine the demographic characteristics of individuals residing within walking distance of
out vulnerable populations? stations.
2. Check for the proportion of residents living in rented accommodation.
3. Safeguard the interest of vulnerable groups by enforcing rent controls. Prevent real estate

developers from bidding up housing prices, etc. if the predicted land value changes are likely to
have a negative impact on vulnerable communities.
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Designing vehicles and stations

Are there safe spaces for all 1. Design safe spaces for vulnerable groups
genders? 2. Plan for gender safety training for public transit staff.
3. Set up a mechanism to report complaints/incidents.
4. Position staff/security personnel visibly at transit stops.
Are safety standards complied 1. Conduct a safety data analysis to identify trends and areas of highest safety risk
with? 2. Invest in infrastructure, security cameras, security personnel, response mechanisms in areas
marked as unsafe zones.
Is public transit accessible for 1. Create a set of design requirements for stations and transit vehicles to accommodate the needs of
physically disabled individuals? physically disabled individuals.
2. Standardize the results across various modes.
Does the public transit project 1. Adhere to environmental regulations and use sustainable fuels where possible.
consider all relevant externalities 2. Include emissions, noise pollution, traffic congestion effects, and land use.
as part of project evaluation?
Is gentrification likely to price 1. Determine the demographic characteristics of individuals residing within walking distance of
out vulnerable populations? stations.
2. Check for the proportion of residents living in rented accommodation.
3. Safeguard the interest of vulnerable groups by enforcing rent controls, preventing real estate

developers from bidding up housing prices, etc.
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4.1 Managing Trade-offs

Any project is likely to have some conflicts
between various equity objects and between
equity and other considerations like funding
mechanisms or system quality, performance,
and coverage. We argue that while there may
be higher costs incurred in the short run, the
proper consideration of transit equity will
create long-run benefits to the individuals
and the region as a whole. However, where
trade-offs must be made, it is recommended
that one of the following approaches be taken
to incorporate equity as a non-negotiable lens
of project appraisal. In New Zealand, projects
with worse (Cost Benefit Analysis) CBAs are
being accepted due to considerations against
a larger set of targets (Mackie, & Worsley,
2013). Thus, the change in appraisal methods
was successful in shifting the focus of
appraisal to critical non-quantifiable factors,
indicating the potential for take-up of the
proposed method. Assessments for each
category can be done with an understanding
of stakeholders and the impact channels,
project design?, and in some cases, estimation
using regional data. As far as possible, the
metrics are designed such that they can be
assessed before implementation and in a
relatively short time-frame.

Minimum requirements for any project /
Red Flag Approach

As part of the project appraisal method as a
matter of policy or private company policy, a
‘minimum requirements’ approach can be

2 This may include changes to the network,
i.e., expanding the network to a transit-poor
neighborhood; modifications of the vehicle
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taken such that any project evaluated would
have to be considered ‘equity improving’ in a
minimum number of sub-categories to be
approved (see the blue line in Figure 4). This
prevents some categories from being
overlooked in a multi-criteria analysis that
employs low weights to certain categories.
Each category would have a binary indicator
- whether the project can be deemed equity
improving in that category or not. Since each
project would be required to be ‘equity
improving’ for a broad range of categories,
this would lead to more sustainable and
equitable transit design.

Alternatively, a ‘red flag’ approach can be
used - In Germany, while there are no
specified weights given to non-quantifiable
impacts, a ‘red flag’ procedure is used to
highlight  violations of environmental
standards (Mackie, & Worsley, 2013). To
apply it to this set of factors, a maximum
number of red flags can be set for each, thus
allowing the project some flexibility in which
factors they choose to address and ignore (see
red line in Figure 4). In cases where there is a
conflict between two equity dimensions, or
where some categories of equity discussed
are not relevant (or are currently well-
addressed) the second system would allow
for a trade-off between categories.

Figure 4 illustrates the differences between
the two approaches to trade-offs described
here.

or station design including accessibility
features, safety features, and gender safe
spaces; agreements about user fees; etc.



Economic Inclusion

80_

Land Use A

20

Land Value

Environmental Performance

== Minimum Approact

== Possible Trade-off

Gender

Safety

Accessibility and Universal Access

Figure 4: Illustration of two trade-off scenarios

Setting non-negotiable metrics

To create a sustainable public-transit system,
the most significant inequities of the area
should be positively addressed by any
proposed public transit intervention. Specific
sub-groups may face higher transit
disadvantage due to characteristics like low
wage, barriers to accessing private transport,
gender, safety concerns, etc. To implement
this method, the wvulnerable communities
identified should be ranked based on the level
of disability or spatial concentration of the
limitation. For example, geographic clusters
of households with multiple layers of
vulnerability (low income, low vehicle
ownership, and no walkable access to public
transit) should be prioritized when trade-offs
are being made. A set of these factors can be
made non-negotiable aspects of the project -
which are required to pass the binary ‘equity
improving' test. The set of factors selected
will depend on the regional characteristics.
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Looking forward

This approach requires policymakers or
private agencies to self-enforce a relatively
complicated process of equity analysis.
Further, implementing this strategy will
involve an increase in costs that may be a
hurdle to applying the framework. At the
least, this document can be framed as a
learning tool. Alternatively, it can be adopted
by individual agencies like Departments of
Transportation, or the Toyota Mobility
Foundation and applied to all projects. This
method of take-up would require a high
willingness on the part of the decision maker.
If this mechanism is not formally enforced,
there will be no deterrence for inequitable
design. We hope that these recommendations
will be adopted, despite the initial high costs
upfront, to improve the standard of transit
planning and use transit as a tool to address
social inequities.



5. Overall takeaways

In conclusion, the equity framework relative
to traditional equity analysis methods is an
upfront and relatively quick, low-cost
method to inform the design process. It is not
an absolute or precise equity analysis. Rather,
the framework can help eliminate design
options that fail to meet equity needs, and
simultaneously help the planners to identify
reasonable design parameters and justify
those decisions.  The individual equity
priorities remain the responsibility of the
planners.

The following points should be adhered to:

e First, an equity checklist should be created
during the project appraisal phase. This
checklist should include the dimensions:
economic inclusion, land use, land value and
gentrification, gender, safety, environmental
performance and universal accessibility.
Second, check if the interventions are equity
improving. This may require more resources
and time in the short-term but will pay-off in
the long-run.

Third, implement a set of mandated
minimum equitable design requirements.
Fourth, account for trade-offs. For example,
this can be done in two ways: Either, by
using minimum requirements for projects,
which means that a minimum for each
equity dimensions be met or, by using a
maximum Red Flag Approach, which means
that the project design should not exceed a
maximum number of red flags.

Our hope is by including equity in public

transit planning, the needs of disadvantaged

groups can be met for a more prosperous
future.
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