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SUMMARY

Transportation planning has become increasingly more perforreases over
the past several decades. In part due the mandate from the 2012 Fedacal Surf
Transportation Program authorization, Moving Ahead for Progress in the 21st Century
(MAP-21), agencies are adopting performabeased policies and programmatic
frameworks to integrate the attainment of national goals into the transportation planning
ard decision making process. As agencies implement perforrdaives decision
making as a means to achieve national goals, local goals will become subject to the same
framework. Although equity is not a national goal, transportation agencies continue to
recognize it within their vision and planning goals. However, it is difficult to determine
what constitutes equity, and to quantify and measure it. To plan for equitable outcomes
in transportation therefore, it is necessary to develop evaluatiomdsettiat support the
integration of equity in the planning process. The overarching objective of this research
is to develop recommendations for procedures to formally incorporate equity
considerations in transportation planning and program evaluatioomfanion objective
is to propose methodological revisions to existing analytical processes to enable
evaluation of cumulative accessibility outcomes. A literature revielrnawing from the
theories of equity, Federal regulations for addressing equitamnsportation,
performance management, and transportation and sustainatalitgt practitioner
interviews were used to gather information on the common and effective practices for
addressing equity in transportation planning at the regional levehis information was
an input in the development of a quantitative research approach to explore

methodological limitations and planning gaps related to transportation planning for
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equitable outcomes. These results informed the development of a commeehens
approach to analyze and characterize cumulative impéttg transportation systeom
accessibility and other measures of system effectivarggmally The approach was

used to develop recommendations for regional transportation planninguenic!

equitable transportation outcomes for the full range of demographic groups over time.
The research contributes to the knowledge base and professional practice of
transportation planning by putting forward a construct for addressing equity in
transprtation planning and decision making based on equity theory, by developing
analytical methods to evaluate transportation investments for equitable outcomes, and by
offering a set of recommendations for moving transportation planning practices towards

trarsportation planning for equitable outcomes.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Transportation planning has become increasingly more perforreases over
the past several decades. Federal legislature has encouraged efforts to evaluate projects,
programs and policies based on performance since as far back as the early 1990s
(Amekudzi, Fischer, et al. 2012). In 2012, the Federal Surface Transportation Program
authorization, Moving Ahead for Progress in the 21st Century (AR formalized a
performancebased policy and programmatic framework for transportation investment.
MAP-21 outlined seven national transportation goals and introduced performance
management as the guiding principle for achieving these national strategic goals; it
mandated the delopment of performance measures and the integration of these
measures into the decisiomaking process through longnge planning.

As transportation agencies implement performance management principles in
their planning procedures, they will measuregpess towards not only national goals,
but also the goals identified through their respective visions. While the national goals
include environmental sustainability, several states have also identified sustainability
accounting for environmental, econmgmand societal concerns, as part of their goals.
For example, the Washington Department of Transportation (DOT), Oregon DOT and
California DOT all include sustainability as part of their missions (Zhou 2012, WSDOT
n.d., ODOT n.d, Caltrans 2015). Ircfain 2010, 40 percent of state departments of
transportation included sustainability either explicitly or implicitly in their mission
statements (Jeon et al. 2010). Sustainability has been defined in many ways in the

literature. The Brundtland deftron is perhaps the most commonly cited definition in

the | iterature and defines sustainable dev



of the present without compromising the ability of future generations to meet their own
needs o0 ( WCE DAmerzcdh Bociety of Civil Engjineers (ASCE) provides one
of the more comprehensive definitions of
economic and social conditions in which all of society has the capacity and opportunity to
maintain and improve its @lity of life indefinitely without degrading the quantity,
quality or availability of natural, economic, amai s i a | resources (ASCE
Conceptually, developing sustainably involves enhancing societal and economic capital
while preserving environmeriteapital.

Of the three types of capital that are typically called out in definitions of
sustainability, social sustainability concerns, i.e. preserving and enhancing tieivgll
of communities over generations, have received less attention thatihéinéwo types of
capital. Past studies of transportation agencies show the absence of societal values
evident in the limited inclusion of equity in sustainability practices (Agyeman & Evans
2003); however, there is increasing awareness of the neexbtpanate social factors,
especially equity, into sustainability considerations in transportation planning (Pearsall &
Pierce 2010). Including these factors is especially important because when social
sustainability concerns are not considered along etftbr transportation concerns, they
are not included in decision making for funding allocations (Johnson & White 2010). As
transportation agencies continue to identify sustainability as a goal, social sustainability
concerns must be formally included rettransportation planning process for a
comprehensive approach to decision making for sustainable outcomes.

Although social sustainability encompasses several related coincaptizl
inclusion, participatory democracy, and social capital and cohesquity has
grounding in federal requirements. Equity in transportation is most commonly seen
through the lens of federal requirements for environmental justice and although this
mandates incorporation of equity into federdlipded transportation praces, the level

to which equity is included varies by agency (Amekudzi, Smith, et al. 2012). Agencies
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are stipulated to engage in participatory planning and account for disproportionate
burdens and equitable receipt of benefits. Still, procedures énadeagencies do not
reflect incorporation of environmental justice analysis results and feedback into the
decisionmaking process (Amekudzi, Smith, et al. 2012). As mentioned, neglecting to
incorporate equity into the decisionaking process excludesa$ a factor in the planning
process. This research explores how equity can be formally considered within a
performancebased planning framework to attain regional sustainability goals and
equitable outcomes for the transportation system.

More specifially, the purpose of this research is to identify avenues to formally
incorporate equity considerations within a performanased planning framework and
provide guidance to support addressing equity in-@mge transportation planning. The
research idetifies gaps in equity evaluation methods currently used by transportation
agencies and their limitations in planning for equitable outcomes. A literature review and
review of case studies were conducted to characterize the state of equity considerations
and gaps in longange transportation planning. Methods were proposed to address
existing gaps. Subsequently, existing equity evaluation methods and proposed methods
to address the gaps were applied to a primary case study to demonstrate how the
proposé procedures address existing gaps and showcase a practical example. Based on
the results and guided by the literature and case studies, a set of recommendations for
equity considerations in loaginge planning was developed. The recommendations
outlinehow equity can be formally considered in ler@ange regional transportation

planning to influence outcomes.

1.2 Problem Statement

The transportation system is a necessity for a functioning society and is built and
supported by public funding at the loeeld federal levels. As with such public goods,

fair distribution is relevant. The pluralistic concept of equity is based on fair treatment



and can be used to construct the idea of fairness. Equity can be explained in the balance
of the three criteriafcsocial justice: equality, needs and deserts (or rewards) (Young

1994, Khisty 1996). Achieving equity of transportation outcomes across populations
and/or geographic areas involves integrating these three criteria while accounting for the
needs and inpstof all system users and nageers impacted by the system. Still, what
constitutes an appropriate balance between these three criteria is relative and the various
conceptualizations of equitable distributions make it is nearly impossible to definitively
say if an outcome is or is not equitable.

The equity evaluation processes most commonly used in transportation are
variations based on the quantitative analysis for environmental justice outcomes. The
goal of such evaluations is to determine if theeedisproportionate impacts on a
particular population (Forkenbrock 2004); in essence, to determine if there is or is not
equity. The research in this dissertation applies several methods for evaluating equity on
a primary case study, not in an attempdétermine whether or not there is equity, but in
order to test how methods assess equity of access. The study uses this application to
identify limitations in the processes that are currently used in transportation practice to
address equity and proposed tests improvements to address these limitations. The
method that is proposed in this research is not a wholly new method; rather it is a novel
framing of the environmental justice analysis process. This research approaches the
guantitative analysidifferently, allowing for more precision in the analysis and
providing more information for decision making to achieve equitable transportation
access. It does not develop new tools, but evaluates existing tools, presents process
improvements and modifsethe analysis to offer a new way to evaluate the results that is
more aligned with equity theory and balancing the three criteria.

The quantitative analysis for environmental justice outcomes focuses on impacts
for target areas. A major difference tbe proposed method is that it does not focus on a

particular population but focuses on an impact, or the effects of transportation
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improvements for all populations. The impact evaluated in this research is accessibility,
or the ease of reaching destinas. Accessibility is the primary reason for travel and
increasing the ease of reaching destinations is a principal reason to improve
transportation infrastructure. Without the ability to reach destinations such as jobs,
schools, health care facilitiegrocery stores and other basic needs, citizens are not served
by their transportation system and having the opportunity to reach destinations such as
parks, museums, and other discretionary destinations improves quality of life. Gaps
between the levels @fccessibility across the population can be identified by an
evaluation process that looks at cumulative and comprehensive imnpHuts

transportation systewver time, who they are affecting and how those people are being
affectedi and they can be adeised by feeding this information formally into the
transportation decisiemaking process to influence resource allocation for more
equitable outcomes.

The proposed approach shows gaps in performance for regional accessibility, not
just disproportion awng populations. The areas that are wsdeved are identified and
the residential patterns in these areas can be analyzed to provide useful information for
equity considerations across populations. The demographic profile otserded areas
can alsde compared to areas that are vgeltved for a more comprehensive analysis of
equity. Expanding the analysis past target areas also allows impacts on additional
demographic groups to be evaluated within the same analysis without many additional
resourcs.

Framing the analysis around impacts and not populations provides more precision
in determining what populations are affected and how. Populations that are
disadvantaged by the improvements can be evaluated in more detail determining how
they are disdvantaged and what improvements are needed. Additionally, to enhance the
identification of necessary improvements, public outreach efforts can be targeted to areas

that are disadvantaged. This framing helps explore the gap between the disadvantaged
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and he advantaged linking equity evaluations more closely to equity theory. This

process expands equity beyond recompense for historic disadvantage, which motived the
environmental justice movement, and focuses on current impacts of the transportation
system n addition to addressing historical di

In the current state of practice, equity often lacks influence on decision making
(Agyeman 2003, Pearsall 2010). The findings from the analytical comparison of methods
are placed withi the performance management framework to position outputs for
consideration in future planning to approach equity goals over time. Performance
management is an ongoing, systematic approach to improving outcomes with the use of
evidencebased decision malg, continuous organizational learning, and an emphasis on
accountability for performance (Kane 2010). It follows that setting equity goals and
taking equity considerations into account throughout the planning process will support
equitable outcomes.n this way, the dissertation approaches the disconnection between
procedural and outcome equity by positioning the work within the planning procedures,
to make the connection between planning for equity outcomes and returning equity
outcomes. Additionallythe iterative nature of performance management tracks
performance towards equitable outcomes over time. This is an improvement over the
standard practice and changes the evaluation outputs from being a final check to being
incorporated into the plannirgyocess.

The dissertation outlines both methodological and planning limitations. The
research audits methods from practice and literature that are used to evaluate the
demographics of a region, the impacts of the regional transportation improvements and
the distribution of the impacts with respect to the regional demographics. It highlights
the current inability to evaluate the equity of regional outcomes that result from
improvements over time, or cumulative impacts, and adds robustness to the
environmetal justice process that is often used for equity evaluations by building in

theorybased equity considerations. It also positions the process withindogg
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planning to advance Equitable Transportation Planning as a component of perfermance
based planing. This research does not create an implementation plan but identifies ways
to operationalize the approach by placing it in the performance management framework
for incorporation into decision making. In doing so, it helps to place equity in aopositi

to be considered in conjunction with other performance goals for a transportation system.

1.30Objectives

The overarching objective of this research is to develop recommendations for
formal procedures to incorporate equity considerations in transparganning and
program evaluation at the regional level. It develops an approach for a proactive,
demographicallynuanced analysis at the regional level to characterize accessibility to
regional opportunities and applies this framework to demonstraenreendations for
regional transportation planning that will contribute to equitable transportation options
for the full range of demographic groups within a region. To meet these objectives, a set
of research questions were used to guide the research.

1 How does one develop a demographic profile within a practical spatial unit of
analysis to inform transportation program development?

1 How can one identify the level of equity of an impact across a region?

1 How can evaluation methods inform the lenagnge planing process to influence

equitable outcomes?

How does one develop a demographic profile within a practical spatial unit of
analysis to inform program development?

This question addresses the gap between current equity evaluations and equity
theory and ridects the need to create a demographieallgnced analysis that provides a
more precise understanding of what demographic segments are impacted by

transportation improvements and how they may be impacted. The question also takes



into account the need bmlance methodological sophistication with adaptability for

practical application.

How can one identify the level of equity of an impact across a region?

This question focuses on the equity evaluation and essentially asks how can
equi ty be fAwhatemakesradistributianmequitable. The answer directs how
equity is positioned within the planning process. The answer is meaningful in order to
understand not only how performance towards equitable transportation outcomes should

be measured, but albow goals for such outcomes should be set.

How can evaluation methods inform the longrange planning process to influence
equitable outcomes?

The final question addresses the formal incorporation of equity considerations
into the planning process. It@amers how the considerations can be applied to the

process and how that relates to desirable outcomes.

1.4 Overview of Methodology and Contributions

This dissertation used a mixatethods approach to research. Qualitative data
was collected via literate, reports, planning documents, and first person interviews were
conducted with practitioners to substantiate the findings. The information collected
helped to develop the quantitative research methodology. The research followed the
framework shown ifFigurel. Four areas of literatuiieequity theory, environmental
justice, sustainability, and performance managerngvére reviewed to provide the
foundational knowledge base for this research. Equity theory was edpiounderstand
how equity has been defined and how it has been operationalized, especially in the
context of transportation. Transportation equity is often held within environmental
justice and a literature review of environmental justice in transpmrtaias conducted to

identify evaluation practices that are currently used. Transportation equity can also be
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seen in discussions on sustainability; therefore, sustainability in transportation, especially
with respect to social sustainability was studi€thally, research on performance
management and regional transportation planning described practices used in developing
long-range plans and transportation improvement programs. The literature review was
used to establish the concept of Equitable Trariapon Planning, which identified gaps

in practice and guided the remainder of the research.

Environmental . - . Performance
- Sustainability Equity Theory R ———
Equitable
Transportation MPO LRP Process
Planning

Proposed

Methodology Demographic
Analysis

Analytical Impact

Methods

Equity
Literature Evaluation

Review

Primary Case
Synthesis Application

Methodplqgical Formal Procedures
Application
Practical
Application Recommendations

Figure 1 Research Framework

The literature review is supported through a review of the-tange planning
process for four metrofitan planning organizations. The case study review of these
MPOs reflected the state of practice and evaluated how the MPOs applied the values of
Equitable Transportation Planning. The case studies revieweddagg transportation
plans and additionglanning documents to identify which analysis methods from the
literature were being applied in equity evaluations for {oamgge planning processes and

how the results were being used. The case studies focused on the incorporation of equity



into the vison and regional goals of an MPO, the process used for developing the
transportation improvement program (TIP), and the method for evaluating equity
especially as it relates to accessibility. The results of the case studies were validated
through intervigvs and reviews by key staff at the respective MPOs.

Equity evaluation methods used in practice were tested and a proposed method
was developed based on the results of the qualitative research, specifically the gaps
identified, and the concept of Equitafleansportation Planning. The quantitative
analytical comparison of methods explored various methods to approach three analyses:
demographic analyses, impact assessments and equity evaluations. Using the Atlanta
Regional Commission (ARC) as the primargeatudy, demographic analysis methods
from the literature and from practice were used to create demographic profiles based on
US Census and American Community Survey data and the results were compared for
sensitivities. The results were also compareal neethod of studying the distributions of
populations proposed by this work. An impact assessment for accessibility was
conducted using transit travel times from OpenTripPlanner and automobile travel times
from the travel demand model provided by the AtidaRegional Commission
transportation department. Spatial analyses were completed using GIS shapefiles of
census tracts, traffic analysis zones, regional centers, transportation infrastructure and
ot her regional signif i c aabhase. §he cegutsafghei es f r o
impact assessment were used in concert with the demographic analysis to test equity
evaluation methods, identifying limitations of commonly used practices and applying
various methods to address these gaps.

The results led to set of recommendations for equity evaluation and-lamge
planning to support Equitable Transportation Planning. Using the performance
management planning framework, formal procedures were developed to incorporate the

results of the analysis into lorgnge planning to influence equitable outcomes.
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This research contributes to professional knowledge and practice, and bridges
professional practice with the theories of equity. The research develops the concept of
Equitable Transportation Planning; gfeches critical components of the concept and
shows its validity for practice. By conducting sensitivity analyses of current
environmental justice practices, this research empirically shows the limitations of the
guantitative method most frequently usedssess equity in transportation planning,
further supporting the necessity of Equitable Transportation Planning. The research
proposes and test several methodological approaches to evaluating equity considerations,
including demographics analyses andiggevaluations that have theoretical grounding.

A final contribution of this research is a set of formal procedures that can be used to
incorporate transportation planning for equity into the greater performance management

framework for longrange trangortation planning.

1.50rganization of Dissertation

The research in this dissertation follows the framework presentédune 1.
The dissertation looks at four areas of literature to develop the concept of Equitable
Transportation Planning and then identifies implementable analysis processes for
transportation planning. The literature is supported by four case studies of MPOs that
explore the metropolitan planning process and equity evaluation processes. The various
analysis processes are applied and then compared to explore limitations in applying the
values of Equitable Transportation Planning. These limitations are used to develop a set
of methodological and planning recommendations to support planning for eguitabl
outcomes. This document is organized as follows. The Literature Review is presented in
Chapter 2 providing a background and motivation for the research, identifying the gaps
and outlining the framing of the subsequent research. Chapter 3 discusses the
methodology specifically detailing the analytical comparison of methods and its three

components: demographic analysis, impact assessment, and equity evaluation. Chapter 4
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presents the results of four case studies. The planning and equity evaluatess@so

for these MPOs is highlighted for their potential to apply Equitable Transportation

Planning values. Chapter 5 presents the results of applying processes that were taken
from the literature and practice and proposed methods based on the Equitable
Transportation Planning concept to the case study of ARC. Chapter 6 presents findings
about the ARC planning and equity evaluation processes and draws conclusions about the
application of the findings from Chapter 5. Chapter 7 develops formal proceduthks f

formal integration of equity considerations identified in the previous chapters into the
long-range planning process. The final chapter concludes the dissertation, highlighting

the gaps addressed, study contributions, and articulating areasuferviiark.
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CHAPTER 2

LITERATURE REVIEW

2.1Introduction

This chapter reviews literature relevant to how equity considerations can be
integrated into the regional planning process. It begins with an exploration of equity
theory, defining equity and develimg a framework to classify different types of equity,
and finally identifying an appropriate definition of equity for the context of achieving
equity in the provision of transportation as a public good. The literature review then
explores the goal ofansportation equity within the frames of environmental justice and
sustainability in order to explain the perspectives through which the concept of equity has
been viewed in transportation. The review of sustainability determines how equity is
establisheavithin goal setting and analyzed for sustainable transportation planning. The
literature on environmental justice and transportation examines the analytical frameworks
currently used in addressing equity in transportation through environmental justice
asessments and identifies gaps and needs to develop analytical frameworks for equitable
transportation planning at a systevide level, including the assessment of cumulative
impacts. Next the review examines the role and process of regional planning for
metropolitan planning organizations and discusses the rise of perforasee
planning and performance management, noting its current status in regional
transportation planning. This chapter highlights the themes that connect equity theory,
sustainabilly, environmental justice and performance management principles. It
consolidates equity theory with transportation equity in practice and identifies the gaps in
the literature between the two areas. It then positions the subsequent research within the
metropolitan longrange planning process to establish values for Equitable Transportation

Planning, that is, transportation planning that explicitly includes the goal of achieving
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equitable outcomes for all that are served by the system. These valudbalresearch,
which develops and applies qualitative and quantitative analysis to highlight and address
the current limitations to achieving transportation planning for equitable outcomes at a

systemwide level.

2.2 Defining Equity

To achieve equitableubcomes from transportation planning requires an
understanding of what equitable outcomes are. For this, a fundamental understanding of
equity theory is necessary. Defining equity is an endeavor that has been undertaken by
philosophers, social scientisimliticians, and societies worldwide and throughout
history. By reviewing the various meanings and related theories of equity, it is clear that
equity is a pluralistic concept. Yet at the core of all definitions of equity is the idea of
Af ai r n e s attémpt to@lafine equity simply as the fair treatment of all, or justice.
The question, however, then arises, fndwhat

Equity theory, presented in the literature in the fields of behavioral sciadda a
economics, does not refer to some moral or ethical standard of equity. It reflects what a
society regards an appropriate, fair or just distribution of goods and outcomes for its
members based on needs and contributions. Young (1994) differeb&aiesn a social
order that is regarded as just and the just distribution of goods. In this way, the concept
of justice may be viewed as composed of two concepts: social justice and distributive
justice (Young 1994). Social justice represents the peocept just treatment.
Distributive justice relates to the distribution goods in a just manner.

Miller (1992) posits three elements play into the judgment of equity: equality,
deserts, and needs. These three criteria can be used to evaluate siceldKjoisty
1996). Equality suggests that all people in a society are equal and should be treated
equally. Equality is at the base of the understanding of equity in the United States. At

the birth of the United States, it was proclaimed that all mee eretated equal and had
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certain unalienable rights. Rights are derived from laws, rules, and other publicly
established standards for conduct. Equality asserts that each individual has the same
rights, is subject to the same rules and has the opportani#geive the same amount of

a certain good, namely public goods, and therefore, in theory, subsumes that individuals
are treated equally.

Contrasting with the equality criterion are needs and deserts. Needs relate to the
ability or lack thereofinobtani ng goods and deserts are meeé
capabilities, virtue, and contributions (Miller 1992, Kristy 1996). Equality could suggest
an equal distribution regardless of the ability of an individual (or population) to obtain a
good or the inpts of said individual (or population). In actuality, there are stratifications
of advantage and as a result, equal distribution of goods may not be judged as just. This
is the case in addressing historic inequality. The equality criterion alone da@eEsoont
for stratification of advantages. Applying the needs criterion and the equality criterion in
concert would improve the perception of justice in cases with historic inequality.

The deserts (or merits) criterion can be examined in an integrateder with the
equality criterion as well. Equity theory in behavioral science defines a perceived
equitable relationship as one where all participants receive proportional outcomes relative
to their inputs (Walster 1978). Counter to this understanttieggequality criterion
suggests the equal distribution of a good, regardless of contributions, which may be
viewed as unjust. The deserts criterion suggests that the appropriate distribution is not
necessarily an equal distribution but one based omghe of an individual or
population.

Additionally, there is a clear conflict between the criteria of needs and deserts.

The needs criterion bases goods distribution on some minimum level of return for all
concerned and deserts bases goods distributidheolevel of contribution towards the
return. A balance between these two criteria is especially important in the case of historic

biases that may affect the ability of an individual or population to contribute towards the
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return. Social justice balaes the needs and deserts of an individual along with the goal
to provide an equal distribution in order to establish what can be considered a just social
order and fair distribution of good&igure2 visually describesiie concept of justice,

from the viewpoints of social justice and its three criteria and distributive justice and

several potentially just distributions.

Equality

Social Justice Needs

J

.

Deserts

Equity ' Justice
Egalitarianism

—

Utilitarianism

Distributive
Justice
——

Rawlsian

Libertarianism

Figure 2 Defining equity through the concept of justice. Note how justice broken into two

components that are then further dissected.

What emerges from this review is that not all distributions under the broad
umbrella of equity theory will be appropriate in assuring equitable outcomes in all
contexts in space and time. éfblements of social justice refer to outcomes. They do
not apply to procedural, or distributive, justice. In the context of developing public
infrastructure, such as a transportation system, equity must be relevant from an outcomes
standpoint, that ishe outcomes of investment in the system must be equitable for the
communities they serve. The criteria of social justice can therefore be used as a frame to

understand theories of distributive justice used to provide equitable distributions. The
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distributions may be seen as a way to achieve perceived social justice through the fair
distribution of goods. The following will briefly discuss several distributions: egalitarian,
libertarian, utilitarian and Rawlsian and their relationships to the socialgustteria.

Egalitarian distribution is based on the doctrine that all humans are equal
(Merriam-Webster), and in this way, an equal distribution of goods is appropriate. Given
the three criteria for understanding social justice, egalitarianism iy @ancentrated on
the equality criterion and does not incorporate and balance the other two: needs and
deserts. Libertarianismis basedon-selvner shi p and acceptance t
hando of the mar ket best dianeWebstes Snitthe di st r
1776). The market distributes goods, which most greatly benefits those who invest most
heavily in the market. Libertarianism essentially focuses on the deserts criterion in its
approach to social justice. This does not incorporatéalashce the equality or the
needs criterion. Utilitarianism seeks to provide the greatest utility to the greatest portion
of the population; the greatest good for the greatest amount of people (M&/eabhster)
and is an elementary construction for teribution of public goods in urban planning
(Taylor 1998). Utilitarian distributions can be approached in two ways. A Pareto
approach is based on the condition that an improvement is acceptable if at least one
person is benefitted and no one is disaizged. A KaldoHicks approach considers a
condition acceptable if some experience an improvement and the benefits are enough to
compensate those disadvantaged. This does not mean that they actually are compensated
(Coleman 1980). Utilitarianism impkesome balance between the criteria. Essentially,
the average benefit should be maximized. This suggests that there is not necessarily an
equal distribution but there is a distribution of benefits across the population. The needs
criterionisslightya count ed for in the Pareto approac
decreased but it does not account for the level of need of those receiving benefits.

Although there are not proportional returns, contributions in utilitarian distributions
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increase thgeneral welfare by increasing the average benefits, addressing in part the
deserts criterion.

An additional distribution is derived from the work of Rawls (1971) in political
science. Rawilsian distribution seeks to minimize the differences betweervéiseana
havenot s by maximizing the minimum benefit.
(1971) states,

AEach person possesses an inviolability
of the society as a whole cannot override. For this reason justimsdeat the loss of
freedom for some is made right by the greater good shared by others. It does not allow
that the sacrifices imposed on a few are outweighed by the larger sum of advantages
enjoyed by many. Therefore in a just society the libertiexjoél citizenship are taken
as settled; the rights secured by justice are not subject to political bargaining or to the
calculus of soci al interest. o

Criticizing the basis of wutilitarianism
in identifying margnalized populations and determining how they are impacted by
decisions for society. As mentioned earlier, the United States was founded on the ideal
that all men should be treated equally (in matters related to life, liberty, and the pursuit of
happiness)however, over the history of the country, there have been historic inequities
that have led various demographic groups to be marginalized. As a result, to address this
historic disadvantage, legislation and regulations have been adopted on fedesehbnd |
|l evel s that are reviewed | ater. The count
documented in legislature, highlights a preference towards the needs criterion in what this
society regards as an appropriate, fair, or just distribution of goods aruh@mst
Rawl sian distributions favor the needs cri
maximin, is an approach to distributions that seeks to benefit the general population;
however, it prioritizes expected benefit for the least advantagasl$R.971), focusing

particularly on the needs criterion.

18



Despite the departure from utilitarianism, Rawlsian distribution principles are
similar in attempting to increase the average benefit. Martens (2012) highlights four
distributions for transport&in benefits all of which strive to increase the average benefit.
In addition to a utilitarian approach, Martens (2012) discusses the other three
distributions based on Rawlsian principles: (1) maximin, (2) maximizing the average with
a mi ni mu mnsfiaini, and (B) tnaxaning the average with a range constraint,
which he calls maximax. In maximax, the average benefit is maximized while
constraining the maximum gap between the most advantaged and the least. This
improves upon the distribution byggesting a continually increasing average and
imposing a dynamic floor constraint based on the greatest benefit.

Figure3 graphically depicts the relationship between the distributions and the
three criteria for socialstice. The three axes represent the social justice criteria and the
various forms of distributive justice are labeled in boxes and placed relative to each other
and the criteria. As discussed previously, egalitarian distributions align most closely to
the equality criterion, libertarian with deserts and maximin with the needs criterion. The
utilitarian distributions address the needs criterion differently. The Kdddks
approach does not account for any individuals that are disadvantaged whexeetbe P
approach ensures no one becomes more disadvantaged. The Rawlsian distributions
approach the needs criterion to a greater level, ensuring the least advantaged receive
benefits. The floor constraint sets a minimum threshold and maximax sets theiminim
constraint based on the maximum returns to the system. Maximax reflects the needs
criterion to a higher level than the floor constraint by focusing on allocating benefits to
the disadvantaged relative to overall system benefits. Maximax also rédikeetguality
criterion by limiting the variance of the distribution between the greatest and least
advantaged. Pareto, Kalddicks and the floor constraint reflect the equality criterion at
a similar level because of their general increase in the avieeagéits. Because

maximax has a maximum range, the minimum benefit is constrained by the greatest
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benefit that is received. Similarly, the maximum benefit is constrained by the minimum
benefit and therefore the range constraint can necessitate autistritsf goods based on

need with less focus on the deserts criteria.

Egalitarian

Kaldor-Hicks
(TTtilitarian)

- Pareto
Mazximax (tilitarian)

(Rawlsian) Floor Constraint

(Rawlsian) Libertarian

Maximin
(Rawlsian)

Figure 3 Types of distributive justice graphed in relation to the social justice criteria.

Transportation can be viewed as a public good, which is discfigsieer later in
this chapter. As such, providing equal opportunity to benefits from the system is
encouraged by equity theory, and required by law. There is also legal backing to ensure
disadvantaged groups receive benefits from the transportati@msyshich is also
di scussed further | ater in the chapter.
to balance the social justice criterion with sensitivity to the needs and equality criterion, it
provides a suitable distribution for the contektransportation benefits by accounting

for disadvantage while improving the average benefit of a public good.
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It is important to note that although in theory it is assumed that distribution leads
to a reflective outcome, equitable distribution may nad keeequitable outcomes. For
example, an egalitarian distribution of transportation funding does not necessarily lead to
an outcome where everyone has the same system results, even if the funds are invested in
the same manner. The disconnection betwdestribution and outcomes leads to two
concepts: equality of opportunity and equity of outcome. Equality of opportunity is
related to procedural equity and equity of outcomes is related to the social perception of
equity. These are discussed furtheriuhsequent sections.

In transportation planning practice equity is often framed in two ways, either
within environmental justice or as a component of sustainability. The following sections

explore equity in transportation.

2.3 Sustainability and Equity

Sustainability is rooted in the environmental movements of the late 20th century,
but over time has developed into a concept that focuses not only on environmental
stewardship but requires the balance of three principles. Sustainability must account for
nat just environmental concerns, but also economic and societal concerns. The American
Society of Civil Engineers (2009) defines
economic and social conditions in which all of society has the capacity and opiyaduni
maintain and improve its quality of life indefinitely without degrading the quantity,
guality or availability of natural, econom
is widely accepted within Civil Engineering as well as other indsstrighere are,
however, tensions in the interactions of each of the three types of capital (environmental,
economic, and societal). Resource conflicts arise between environmental and economic
values and societal tensions present complex issues. Inibgl@asonomic and social
values, the conflict between economic grow

over the possession and use of property (Campbell 1996). Environmental concerns
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valued in a social fr ame ¢hepotentia oftifmteg ndevel
resources (Campbell 1996). The complex tensions among the three principles may lead
to one or more of the three components to be under addressed. This is especially true in
the case of the social component.

Social sustainabtly is a condition preserving and enhancing the-weihg of
communities over generations. Social sustainability is further explained through several
related concepts including social inclusion, participatory democracy, and social capital
and cohesion. Bhy of the concepts of social sustainability, including those mentioned,
relate closely or tangentially with the id
referred to among the 3 E6s of sustainabil
way, equity is a defining concept for social sustainability and significant for a
comprehensive approach to sustainability.

Sustainability is increasingly found in the goals of transportation agencies across
the country. In 2010, 40 percent of state departsnafnransportation included
sustainability either explicitly or implicitly in their mission statements; however, few
transportation agencies that have formally incorporated sustainability into their planning
(i.e. longrang plans and transportation impeovent programs) have also incorporated
the comprehensive approach based on the triple bottom line (Jeon and Amekudzi 2010).
Past studies show an absence of societal values evident in limited inclusion of equity
principles in sustainability practices (Agyan & Evans 2003); however, Pearsall and
Pierce (2010) suggests that there is increasing awareness of the need to incorporate social
factors, especially equity, into sustainability considerations in transportation planning.

A complicating issue in includg social factors is measuring them. A
comprehensive review of rating systems designed to quantify levels of sustainability for
transportation systems showed that rating criteria relating to social sustainability
outcomes are limited, especially as conggawith criteria relating to environmental or

economic sustainability (Brodie et al. 201Bablel illustrates this imbalance. It shows
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eight sustainability rating systems for transportation (at the top of the tallte)g the y

axis are a set of general categories for criteria that were distilled from a detailed survey.
The categories are grouped into one of three types of sustainability criteria:
environmental, economic, or social. If a rating system has critémi®adeto a category,

this is indicated with a shaded box. The table also shows that specifically relating to
equity, half of the systems did not have rating criteria, and of those that did, the measures
related to public participation and not equity afaerces or outcomes (Brodie et al.

2013). These results are indicative of the role of social factors in evaluating
sustainability, supporting findings in the literature that social factors are often not
weighted equally relative to environmental and ecoiedactors. Manaugh et al. (2015)
suggested that one reason for this is the difficulty in measuring intangible social

sustainability factors. This then leads to prioritization of more quantifiable objectives.

Table 1. Comparison of Sustainability Rating Criteria for Transportation Systems
Transportation

Criteria Categories Greenroads| GreenLITE$ STARS BEST Green Pave| |-LAST INVEST EnviSion

Water Conservation

Energy Conservation

Environmental/Ecosystem Protectior]

Climate Change

Waste and Materials Management

Noise/Light Pollution

Sustainable Land Use

Innovation/ Design

Operations and Maintenance
Economic  |Cost Effectiveness

Sustainability |Affordability

Economy/Jobs

Transportation Impact

Access

Safety

Equity/Inclusion

Health/Well-being

Culture/Place-making

Food Sustainability

Indoor Environment

Environmental
Sustatinability

Social
Sustainability

It is concluded from the literature that social sustainability factors, specifically
equity, are underrepresented in sustainability in practice. If equity and other social
factors are identiéd by the ASCE as definitive components of sustainability, they must

then be included in sustainable practices and the degisadimg process for sustainable
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transportation. Johnson and White (2010) found that by not including social
sustainability conerns with other transportation concerns in planning, they were also not
included in decision making for funding allocations. As transportation agencies continue
to identify sustainability as a goal, equity must be formally included as a transportation

planning goal for a comprehensive approach to sustainable decision making.

2.4Equity in Transportation Practice

Equity can be situated as a planning goal in the context of sustainability but
considerations for equity are also stipulated by federal regeiresm Equity is most
commonly addressed in transportation through the lens of environmental justice.
Environmental justice is defined as fithe f
people regardless of raceyrelatontothe , nati onal
development, implementation, and enforcement of regulations and policies (EPA n.d.).
The environmental justice movement emerged in the early 1980s and resulted in
Executive Order 12898, Federal Actions to Address Environmental Juskiiearity
Populations and Lovincome Populations. Signed in 1994, it explicitly states that all
federally funded programs must develop policies and procedures to achieve
environmental justice. This executive order mandated the development of envirdnmenta
justice regulations in all federal agencies, including the Department of Transportation
(USDOT). Legal standing for this executive order is provided by Title VI of the 1964
Civil Rights Act that similarly stipulates nondiscrimination in all policy areas

Minority and lowincome populations are identified in Executive Order 12898
because prior disenfranchisement and resource limitations have led to their
marginalization. Especially in the case of {owome populations, they may not have
the political cgital to impact the planning process without such interventions. The
USDOT further defines minority to include: Black, Hispanic, Asian, American Indian

and Alaskan Native, and Native Hawaiian or Other Pacific Islander (USDOT 2012).
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Low-income is define@s households at or below the thresholds for poverty as provided
by the guidelines of the Department of Health and Human Services (USDOT 2012).
Transportation agencies therefore include, at a minimum, these groups of people in their
environmental justicand equity analyses. Although the elderly, disabled and child
population groups are not explicitly addressed in the environmental justice regulations,
these populations are also often considered in practice (FRMl/4 Cambridge 2002).
Other groups thdtave been considered include residents with limited English
proficiency, zerecar households, femaleead households, adults without high school
diplomas, and foreighorn residents.

The transportation community outlined specific goals and regulations f
environmental justice in the late 1990s and updated them in 2012. The USDOT issued
Order 5610.2 in 1997 and a revision, Order 5610.2(a) in 2012. Following both Orders,
the Federal Highway Administration (FHWA) and Federal Transit Administration (FTA)
issued more specific details for regulating and monitoring transportation activities. The
original Order and its revision are based on three fundamental guiding principles
(USDOT 2012):

1) To avoid, minimize, or mitigate disproportionately high and estvbuman
health and environmental effects, including social and economic effects, on minority
populations and lovincome populations.

2) To ensure the full and fair participation by all potentially affected communities
in the transportation decisiemaking process.

3) To prevent the denial of, reduction in, or significant delay in the receipt of
benefits by minority and lowncome populations.

These three principles account for disproportionate burdens, inclusive
participation, and equitable receipthEnefits. These three components reflect
procedural and outcome equityigure4), two concepts that were mentioned briefly in

the prior section on equity theory. Full and fair participation in the id@emaking
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process relates to procedural equity. Incorporating input from various populations,
especially those with less political influence, into the planning process addresses equality
in the process, or the procedures. The burdens and benefite agstilts of the

transportation improvements that are implemented based on the planning process. The

distribution of these results relates to outcome equity.

PROCEDURES

*PARTICIPATION *BURDENS
*BENEFITS

= 2

Figure 4 lllustration of environmental justice definition for transp ortation in terms of
procedural and outcome equity
Procedural equity addresses equity in the planning process. The primary way to

produce equity in the decisianaking process is to incorporate all stakeholders,
especially those who are marginalizedoitite process. Attempts towards procedural
equity were initiated in the 1950s by holding public hearings during or after the
transportation planning process to inform communities about projects. ISTEA in 1991
introduced a federal mandate to incorporatklio participation in the planning process.
Over the last three decades, public involvement has evolved to better utilize public
feedback in planning. Public involvement is the focus of many environmental justice
programs in transportation (Forkenbrd&f®04) and, as mentioned previously, procedural
equity is the primary way that equity is measured in sustainability rating systems (Brodie
et al. 2013). Although procedural equity influences the eventual outcomes, it does not

necessarily result in equitabbutcomes (Jerome and Donahue 2002).
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Evaluating outcome equity necessitates a method for analyzing the results of
transportation improvements. The nature of transportation projects is such that their
impacts will not be equivalent to all people; thes# be distributive effects.

Distributive effects are quantifiable results that have differing effects spatially,
temporally, and across social groupsikenbrock2004. The effects of transportation
improvements will also be cumulative, buildingoneach other over time. Cumulative
impacts are defined by the Council of Environmental Quality (CEQ) as the resulting
effect on the environment from incremental impacts that are added to other past, present
or reasonably foreseeable future actiddBR2012 FHWA n.d.. The CEQ, through
theNational Environmental Policy AcCNEPA) process, establishésatall Federal

agencies, including USDQhave theesponsibilityof addressing cumulative impacts.
Emphasis has been placed on ecological resources and effectsuoegsoch as air
guality and wetlands are often analyzed. There is less focus on socioeconomic effects
(Scammell et al. 2014); yet, cumulative impacts also refer to the total effect on a human
community due to past, present or future activities or actieiH8VA n.db).

Distributive effectsand cumulative impactsomprise both the burdens and
benefits that result from transportation projects. Common practice focused on the
distribution and mitigation of burdens, but it is necessary to assess the riettiistr
effect by weighing burdens against the benefits of projects (Cambridge ZRi@#arly,
cumulative impact analysis has a greater focus on negative impacts (Scammell et al.
2014).Trends in practice show that benefits of transportation improvemespecially
accessibility, are being considered more often. The net effect of burdens and benefits
should be evaluated cumulatively, over the system and over time (Amgeguaith,et
al. 2012, FHWA 2018) to achieve the desirable results, which ar&ibistive effects
that are equitable, but not necessarily equal, across various segments of the population.
This dissertation applies the CEQ definition of cumulative impacts, focusing on how the

human communitypf a regionexperiences the transportatisystem as a result of
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improvements, projects and other actions over time. This experience is characterized by
the transportation system benefit of accessibility, which results from the total effect of
past and present transportation projects and polislésugh this research focuses on
accessibility, there is an opportunttyapply this methodology similarly to impacts such

as safety, air quality, or specific transportatiefated health impacts.

As explained in the section on equity theory, equitabfgacts of transportation
improvements are decided by what society, including various stakeholders and the public,
perceives as just based on balancing the three criteria of social justice for the context of
transportation: equality, needs and desertsantining equity for distributive impacts
obligates that systemvide and cumulative outcomes of projects are monitored and the
resulting information is fed into decision making to ensure an equitable system is
developed over time. Quantitative analysigovironmental justice outcomes is most
often used by transportation agencies in environmental justice and equity analyses. It
estimates the distribution of impacts across the population, especially across the target
populations and attempts to measurérithstive effects; however, it has limitations in
capturing cumulative impacts.

Quantitative analysis of environmental justice outcomes, based on the literature,
can be organized into three steps: identification of the population and study area that will
be impacted, determination of the impacts resulting from the transportation improvement,

and an analysis of the distributive effects for disproportiondfityure 15).

Analyze
Disproportionality

Define Population

& Study Area Determine Impacts

Figure 5 Existing framework for quantitative analysis of environmental justice outcomes
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The quantitative analysis procedure was based on processes used early in the
environmental justice movement to determine the effects from point sources such as
landfills and d¢her locally unwanted land uses (LULUS) (Chakraborty 2006). This
procedure can be useful for transportation impacts that are spatially concentrated, such as
emissions and noise, which emanate directly from a transportation facility and directly
impact popilations adjacent to it. It is most applicable for prejegel evaluations and
as such, the quantitative analysis procedure is usually applied at the project level. At
Departments of Transportation (DOTS), in fact, environmental justice analysedlyypica
evaluate projeelevel impacts (AmekudziSmith,et al. 2012). MPOs, however,
generally do not evaluate individual projects, instead they evaluate the total program of
projects and assess regional impacts. For regional impacts that are spatialfireshs
the three step process may be applicable. Regional cumulative impacts such as
accessibility, however, do not originate at a single source but rather result from the
aggregate of projects in the overall network. It is most useful to approaehtipeescts
at a macro, regional level. Furthermore, lwagge plans should integrate
environmental justice in key decisions (FHWA 2@)5or which the three step
guantitative analysis is even less applicable. The quantitative analysis procedure has
bee used for regional impact assessments; however, because it was developed for the
evaluation at the project level it fails to fully evaluate cumulative impacts, limiting the
effectiveness of its application for regional lerange planning. The followingection
discusses the quantitative analysis of environmental justice outcomes in detail and

highlights the limitations for capturing regional, cumulative outcomes.

2.4.1Note on Scale of Analysis

Before beginning the discussion on quantitative analysiseglures, it is
important to make a note about the scale of the analysis. The geographic unit of analysis

can have a substantial impact on the results of environmental justice assessments.
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Impacts and populations can be viewed at a geopolitical lexaH, as the county, city or
neighborhood, census divisions, such as tract, block group or block levels, or at other
geographic units, such as traffic analysis zones. Dramatically different results can occur
when evaluating impacts on populations usingedéht geographic units. This is
evidenced in studies evaluating the correlation between the siting of hazardous facilities
and minority populations. While some such studies have found negative correlation
between the location of hazardous facilities amdority populations, others found a
positive correlation. This contradiction is likely because of the geographic unit used in
each evaluation. A study in Allegheny County, PA found that by altering the unit of
analysis, the correlation between locatidracilities and minority population changed.
Using Census block groups, the study found that the proportion of minorities around
hazardous facilities was lower than the proportion of minorities in other communities.
However, the proportion of minorisewithin a halmile radius of the sites is larger than
those outside this area (Maantay 2002).

Census data, and most other demographic data, does not account for densities
within the unit of analysis. Instead they impose a continuous artificial sgetiabution
of information across a geographic area and in effect, produce artificial spatial patterns.
This is known as the Modifiable Areal Unit Problem (MAUP). The aggregation of data
reduces the reliability of results (Maantay 2002). Becaudeeadgregation of data, the
MAUP hinders acquiring accurate spatial representations of data (Duthie 2007). This
artificial distribution leads to varying results at different levels of geographic units. The
aggregation of data hinders high resolution mpgibns and renders evaluations of
impacts at highly aggregated levels almost meaningless because of the variation of
demographics in the larger units of analysis. A similar issue arises in applying statistical
correlations across varying scales of resoh (Amekudzi and Dixon 2001).

The ideal unit of analysis is small enough to contain fairly homogenous

population demographic&g¢rkenbrockl997). Census tracts provide a group with
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similar demographic and socioeconomic characteristics, howevestthepntain
approximately 3,000 people and maybe spatially large. The census block group and
census block are therefore the most attractive options; however, less data is available and
economic household information is not provided at these higheutiesd Forkenbrock

1997). Although the census tract is not the highest possible resolution, it still provides a
small population relative to a metropolitan region that shares some general
characteristics. Additionally, it provides a substantial amotimformation not found at

higher resolutions and therefore is the most appropriate spatial unit for regional

demographic analyses for equity evaluations.

2.4.2Quantitative Analysis of Environmental Justice Outcomes

The first step outlined in the quatative analysis of environmental justice
outcomes defines the population and study area. As discussed previously, the target
population can be defined in several ways, based on minority aritéowe
populations at the minimum. The quantitative analgsi€edure also requires that a
reference population is defined to which the outcomes for the target populations are
compared. Because there is no clearly defined procedure for determining a reference
population, the reference population can range fromggnegation of residents in a
regional area to a limited population of the census units contained within a study area
(Most 2004). This flexibility presents a challenge because the impacts on the target
population will be compared to the impacts on #fenence population to determine
disproportionality; therefore the definition of the reference population has great
implications for the analysis.

In regional analyses, common practice is to define target areas based on a
demographic analysis. Upon detémmg what socioeconomic factors will define the
target populations, a demographic analysis is conducted to locate areas in the region with

high concentrations of target populations. Target populations are represented spatially by
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census tracts or traff@nalysis zones (TAZ) with target populations above a certain limit.
These thresholds are discussed later in this section. The reference population is most
often considered the census tracts or TAZs that are not defined as target areas.

The standard dqantitative analysis of environmental justice outcomes identifies
target populations as a first step. It focuses the lens on a subset of citizens to account for
historical marginalization. This process limits the scope of the analysis. It removes
robustress from the evaluation and has potential to create dissention among decision
makers, especially in determining who should be included in the definition of target
populations or the designation of target areas. As evidenced in legislature, accounting for
historical marginalization is necessary, but in determining whether there is current
marginalization, there will be value in broadening the evaluation in scope to identify
general patterns of inequity, especially when evaluating cumulative and regioaatsmp
Furthermore, applying the maximax distribution to explain equity theoretically requires
an improvement in the average benefit for the whole population and this cannot be
evaluated with a focus solely on target populations.

The first step of the anais also defines a study area. For miencel
evaluations, this is done to determine the population that will experience impacts due to a
specific improvement. For regional impacts and netwiaked outcomes, the entire
region becomes the study area.

The second step is to identify the impacts of concern. The outcomes of
transportation projects, programs, or policies provide benefits or may result in burdens to
the general population. As one can imagine, there is a plethora of possible outcomes and
impacts. Transportation user effects are important indicators of environmental justice
(Forkenbrock 2004) and correlate with cumulative impacts. They are the result of an
accumulation of transportation improvements over time. These user effects are also
cgptured by transportation system priorities such as mobility, safety, economic

development, health and accessibility. Depending on the impact that is being evaluated,
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the quantitative analysis for environmental justice may be more or less equipped to
evaluate it.

This research focuses on accessibility, or the ease with which people can reach a
desired destination. This ease is a function of the location of destinations and the
transportation network, including mutiodal options, available to reach thes
destinations (Litman 2011). As mentioned, accessibility is the result of cumulative
transportation improvements over time. Accessibility to critical services, jobs, schools,
and other daily necessities are basic needs. Accessibility to parks, $itanadieultural
institutions allow populations to participate in society. Drawing upon the DOT Order and
an understanding of transportation as a public good and equity, all segments of the
population should have equitable access to these opportunitiggar&ltie accessibility to
such destinations across various portions of the general population, and over different
periods of time can be viewed as an inequitable outcome of cumulative transportation
investments and can exclude certain populations from hasiuts and transportation
benefits. This dissertation uses this criterion to distinguish between equitable and
inequitable transportation systems, that is, an equitable transportation system is one that
offers the communities it serves equitable acceisetbenefits and burdens of the
system.

In addition to social impacts, differences in accessibility can have economic and
political repercussions (Bohon 2008). It has been argued that jobs-indome
communities are lovpaying lowskill jobs with limited opportunities for upward
advancement (Bohon 2008) and limited accessibility makes these jobs the primary option
for residents in these communities, making them captive workers ipadgimg jobs.

Other theories such as spatial and/or modal misnsaigest that there is limited access
between lowwage workers and skill appropriate jobs contributing to unemployment
(Sanchez 2004, Grengs 2010). Despite the apparent differences in these two

philosophies, they both center on the problem of limited adwéty for low-income
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populations and the resulting economic burden. Property values are also impacted by
accessibility (Geurs 2010) producing additional economic effects. Limitations for
participating in the political process, including public meetirgguired by

environmental justice policies, Title VI, and NEPA, can also result from reduced
accessibility. In addition to physical projects, transportation policies that enable
prohibitive costs of transportation or force reliance on automobiles edmdively affect
accessibility. The accessibility difference between automobiles and public transit is
especially relevant in regards to equity as much of the treagitve population can be
classified as marginalized.

The focus on accessibility inithresearch is based on recognition that
transportation is a largely a derived good that derives its utility from reaching goods and
services; reaching goods and services is the definition of accessibility. Evaluating
accessibility, therefore evaluateg thffectiveness of the transportation system.
Accessibility has become more widely recognized as a critical issue with the sprawling,
automobilecentric development of the American metropolitan areas and suburbs
(Kawabata 2007) and as just outlined, hasstantial impact on community quality of
life. With the goal of providing equitable transportation service within a region, this
measure of effectiveness is a reasonable point of departure. It also enables one to better
evaluate the extent to which tlransportation system enables a certain level of quality of
life for all populations.

The final component of quantitative analysis of environmental justice outcomes is
evaluating the impact for comparative differences between target populations and
referece populations. In this step the level of impact is evaluated based on the
population impacted in comparison to the reference population. Rational method indices
and methods using fixed proportions and thresholds may be used to assess

disproportionality
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Proportional indices are referred to as rational methods by Hartell (2007). These
methods are similar to location quotients used in economic analyses and were developed
for application in projectevel analysis to measure the likelihood of overrepresient of
target populations in impacted areas adjacent to projects. Still, it is possible to adapt the
methods for regional evaluation. Two of the rational methods are the Buffer Comparison
Index (BCI) and the Area Comparison Index (ACI). The BCIl messwhether the
population within an impacted area has an overrepresentation of the target population in
comparison to the larger geographic region (Chakraborty 2006). The following ratio of
ratios is used to determine this:

BCI
Target population in study area/Target population in reference area

~ Non-— target population in study area/Total non — target population in reference area

This index (as well as thathers) compares an area impacted by a project to a
larger reference area. In a regional comparison, this can be adapted where the study area
is represented as spatial units affected by the impact and the reference area represents the
entire region or thepatial units unaffected. For the BCI, the reference area would be
represented by the entire region. As such, it compares the relationship between the target
and nortarget population that is impacted to the relationship of the two populations for
the whole region:

Target population in impacted area/Regional target population

BCI=
Non — target population in impacted area/Regional non — target population

An additional ratio, being offered by this work, can be constructed using the
regional population unaffected by the impact as the reference population. This compares
the ratio of populations (target and Aanget) in the impacted areattat ratio outside
the impacted area. Itis referred to as the Population Comparison Index (PCI). It
compares the populations in the impacted area to those in the reference area to test for

overrepresentation:
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Target population in impacted area/Non — target population in impacted area

PCl =
Target population in unimpacted area/Non — target population in unimpacted area

The PCI is the result of enumerating tfagious combinations for comparing
populations that are impacted and those that are not and for comparing target populations
to a reference population. Most of these combinations do not provide applicable
comparisons and while the PCI provides similaoiinfation to the BCI, it is more
sensitive to difference between the target populations and theurget populations.
Essentially, any change in the population produces a greater percent change in this index
as opposed to the BCI. This reflects the @ffef using different reference populations
in equity evaluations. Comparing the ratio of target population within and outside of the
impacted area with the ratio of the atamget population within and outside of the
impacted produces an equivalent tesuthe PCIl. The PCI compares the demographic
breakdown between the impacted area and the unimpacted area.

The Area Comparison Index (ACI) is the other index found in the literature. It
also tests for overrepresentation in an impacted area. Thednedmpares the target
population within the impacted area to the target population in the reference area

(Chakraborty 2006). The following ratio of ratios is used to determine this:

Target population in impacted area/Total population in impacted area

ACI =
Target population in unimpacted area/Total population in unimpacted area

The ACI only focuses on the target population, which allows the adsgm of
target population within and outside the impacted area independent of other populations.
It expresses the relationship between the target population affected and the target
population unaffected. Using both the ACI and either the BCI or P&lrigert can
provide insights on whether disproportionality is influenced by the population or the
spatial distribution of the impact.

For all indices, if the index is greater than 1, there is an overrepresentation of the
target population in the impactadea. These indices assume a goal of equality, that all

populations experience the same level of impact. Based on the understanding of equity
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theory and the need to balance the three criteria of social justice, this method is limited to
evaluating alon@nly one criterion.

Rational methods are useful for comparing impacts on a total target population.

In using rational methods, it is not necessary to identify target areas; the indices can be
applied to the actual population within and outside an impaatea. Although this

presents an advantage, for impacts that are widespread or regional, it weakens the
analysis because it does not account for the actual spatial location of target populations,
just the percent of population in what may be a large akelditionally, it reduces the
impacts across an entire region to one point of numerical information. The results of
rational methods can provide an idea of disproportionality, however, they do not tell the
story of how the impact is distributed throughthe region.

Other methods used to determine disproportionality are based on fixed
proportions. These methods are used to identify spatial units with disproportional
concentrations of target popul ations. A
and the reference area can be used to determine disproportionality. One such method is
the plusstandard deviation method. The phiandard deviation method calculates the
percentage of the target population in each census tract (or other spat@hdnit)
compares this to the average target population of the larger region. If the percentage of
target population is more than one standard deviation greater than the mean of the
reference area, then the target population is overrepresented and thereehsas be
defined as a part of the target area. This is an example of a threshold method. Another
method based on predetermined proportions is the3ysercent method. This method
establishes disproportionality by determining if the census trach i@rget population
25% greater than the percentage of the target population in the regional population
(Hartell 2007). Other simpler thresholds may be set also (e.g. 50% of the tract population
is target population). Most often, regional impacts aeduated using the threshold of

the regional average; if the target population in a census tract is greater than the regional
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average, the tract is part of the target area. Although these methods are most commonly
used to define target areas in practibey can also be used similarly to the rational

methods to compare the demographic composition of the impacted area and the reference
area.

The plusstandard deviation, ple25 percent, regional averages, and other fixed
proportion threshold methods hawe potential to neglect small, highly concentrated,
disadvantaged groups if they do not have enough influence on the larger tract. In
addition, when comparing study areas, the results of these methods can be misleading. A
small population containing artain amount of disadvantaged households will have a
percentage higher than a larger population with the same sized disadvantaged population.
This can cause some disadvantaged populations to be neglected. Additionally, the focus
on statistical cut pointand measures of central tendencies can mask important
information about the distributions of transportation impacts (Bills 2012). The change in
distributions may have implications for equity that are not seen in the standard methods
for analyzing disprogrtionality. Bills (2012) used results of an activitgsed travel
demand model and the development of synthetic populations to compare effects on the
distribution of target populationTable2 summarizesnethods for determining

disproportionality, with their advantages and disadvantages.

Table 2: Summary of Methods for Determining Disproportionality

Method Advantages Disadvantages

Rational Comparison 1 Flexibleapility to compar, 9§ Highly sensitive to
(BCI, PCI & ACI) within study area or to out§ inaccuracies of data

area) 1 No spatial context

1 Based on area populati¢  Tests for equality alone
and not arbitrary threshold
target areas are defined

9 Simple mathematical
calculations

Standard Deviation

9 Defined threshold relatiy
to area population
9 Simple mathematical

calculations

1 Potential to neglect sma
highly concentrated
disadvantaged groups

1 Mathematical logic coulg
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difficult to explain to those
without knowledge of basic
stdistics
Plus25% and Fixed 9 Defined threshold throu¢ q Potential to neglect sma
Proportions use of fixed proportions highly concentrated
1 Easily comprehended by disadvantaged groups
nontechnical audience 1 Leastrigorous
9 Simple mathematical 1 Ahbitrary threshold
calculations
Statistical Distribution 9 Additional information of { Requires activiigsed
full spectrum of population| modeling
1 Based on synthetic
population

Long range regional plans are subject to environmental justice stipulations and as
such, theguantitative analysis framework has been applied to the planning process. The
study area is identified as the regional planning area and the target population is
represented by tracts (or other spatial units) that surpass a defined threshold of target
population, such as the regional average (Karner and Niemeier 2013). The tracts that
surpass the threshold are aggregated into a target area. The impact on the target area is
evaluated through the regional travel demand model, either the base year output is
compared to the forecasted output or forecasted build abdittboutput is compared.
Disproportionality may then be evaluated by determining if the change for the target
population is comparable to the change for the reference population (Karner and
Niemeier 2013). MPOs typically focus on this level of analysis rather than piejett
analysis (Cambridge Systematics 2002).

There are limitations to the application of this framework to regional planning.
First, although the quantitative analysis ofiemnmental justice outcomes provides a
tangible evaluation for equity regulations, it fails to evaluate equity as it has been
described based on the theories of equity. It addresses the need to evaluate the
circumstances of marginalized populations meginot take a holistic view of the

population nor address overall regional improvements. Representing target populations
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as tracts (or other geographic units) is problematic for target populations that do not
congregate spatially (Duthie 2007). Repréisgnthe population in this way produces an
ecological fallacy, meaning the characteristics or behaviors of a group of people are
inferred from the characteristics of a spatial unit due to aggregdtmmexample, it has
been shown that different rac@oups within the same neighborhood may have greater
travel behavior differences than between the spatial units defined to represent minority
populations and those representing-mainority population (Karner and Niemeier 2013).
When the quantitative alyais is applied to regional planning it begins to capture
the effect of the comprehensive transportation system. It expands the application of the
process to regional, macro level impacts and in comparing base year and forecast year
outputs, as is sometes done, a temporal component is incorporated. Still,
environmental justice analysis focuses on the central tendency of impacts. For example,
the average accessibility for the target population is compared between a base scenario
and a forecasted sceimar Or maybe the comparison is between the average accessibility
of the target population and the reference population or between the average accessibility
of several projected scenarios. All of these methods are used in practice. What remains
the samen these cases is that the distribution of benefits across the population does not
play an important role in the analysis; an increase in the average is suitable to establish
equity. This focus on average values and measures of central tendencies can mask

important information about the distributions of transportation impacts (Bills 2012).

2.5Approaches to Incorporate Equity into Transportation Planning

As explained previously, equity is a pluralistic concept and therefore evaluating
equity can be appazhed in many different ways. This research has defined equity as
having two complementary components, social justice and distributive justice. Social
justice explains the perception of equitable outcomes and distributive justice addresses

the distributon of goods to influence equitable outcomes. This definition can describe
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both equality of opportunity and equity of outcome, previously defined as procedural

equity and outcome equity. Procedural equity focuses on an equal opportunity to

produce a balece of rights, needs and deserts for all through the distribution of goods.
Outcome equity concentrates on the substantive results of the distribution and how they
may or may not be perceived as equitable based on a balance of rights, needs and deserts.
Procedural and outcome equity work in concert to cultivate a process of goods

distribution that produces an equitable perception by society based on the social justice

criteria.

2.5.1Procedural Equity Considerations

Procedural equity addresses equityhiea planning process. It relates to the
procedure that is used to determine what distribution of goods is just (or fair). By
applying a just distribution, a region disseminates investments in order to produce an
outcome that is deemed equitable. As dised in the section on equity theory, a
common distribution in fields of planning is utilitarianism. Here the average benefit for
society is maximized; the outcomes are distributed to provide the most benefit to the
greatest portion of the population. ahsportation planning is generally governed by
utilitarian principles through the frequent use of dostefit analysis (Khisty 1996).
Costbenefit analysis attempts to provide the most efficient use of funds by maximizing
the average benefits comparedte costs. The distribution of the benefits across the
population, however, is neglected. This exemplifies a limitation of the utilitarian
distribution: the receipt of benefits is varied and some may receive no benefits or may be
burdened. Approacheach as Rawlsiatvased distributions as discussed by Martens
(2012) strive to increase the average benefit yet highlight distributions for transportation
benefits. Using criteria such as equity in addition to-besiefit ratios in decision

making can heladdress this limitation as well.
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Procedural equity is generally approached by providing the opportunity for
meaningful participation of all stakeholders in the decisi@king process. This allows
the needs, concerns and priorities of all parties tod@porated into the process of
planning, selecting, and implementing changes in the transportation system. It provides
the platform for all stakeholders to influence the outcomes. Public involvement programs
are a common tool used to facilitate procadlequity. These public involvement
programs are federally mandated and furthermore, the involvement of marginalized
populations in the planning process is required through the environmental justice
executive order. A study by Shay et al. (2015) usediguniyolvement within the
guantitative environmental justice analysis to assist in identifying target areas and MPOs
such as Boston Metropolitan Pl anning Organ
determine which impacts and outcomes should be eval(BRMPO 201%). Although
there is no federal mandate, regional planning decisions that capture the variation of
urban, suburban and rural priorities across the region and the complexity of interests
across changing contexts of a metropolitan area to ptaallf have a better chance of
producing an equitable transportation system. Procedural equity supports equitable
outcomes across geographic and jurisdictional boundaries because it gives stakeholders
across the region opportunities for getting involirethe planning process. Procedural
equity considerations are addressed when decisions on investments for the transportation
network are open to stakeholder input and public involvement as well as inter
jurisdictional coordination to influence the evedlttransportation system outcomes.
Another procedural equity factor is to further incorporate equity into the planning
process by using results of equity evaluations in programming. Although environmental
justice policies and even environmental juspeecedures may be formalized in policy,
the meaningful incorporation of equity evaluation into the planning process is often
lacking (Amekudzi Smith,et al. 2012). Identifying equity as a priority applies influence

at the goal setting phase. The cdsdiss (Chapter 4) show that where equity was
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identified as a planning goal, equity cons

however, few agencies use equity as a criterion for project prioritization and program
evaluation. Although environmentailstice is the primary vehicle for equity evaluation

in transportation planning, the results of quantitative analyses for environmental justice
outcomes are often not incorporated into the planning process (AmeRudth,et al.

2012).

The goal of equy and the goals and priorities of multiple stakeholders can be
incorporated within the planning process through various paths of influence. Paths of
influence towards transportation outcomes are illustrated using the transportation
planning process iRigure6 that depicts the basic transportation planning process
modified to incorporate strategic and performahaeed planning. Influence can be
applied during strategic planning, resource allocation, the implementigse por in
using the outcomes as feedback for further planning. Incorporating equity in the
performance management process would in turn influence the development of the long
range plan and Transportation Improvement Proghaitiis way, equity considations
would be most effectively applied during the performance management cycle to ensure

incorporation in decision making.
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Figure 6 Metropolitan transportation planning process incorporating aspectf strategic
planning and performance management. Formal procedures for equity considerations are also
depicted within the process. (Adapted from FHWA 2007, Meyer and Miller 2001, FHWA 2014,

Cambridge Systematics 2010, AASHTO 2006)

2.5.20utcome Equity Considerations

Although procedural equity influences the eventual outcomes, it does not
necessarily result in equitable outcomes. Where procedural equity looks at equality of
opportunities in the planning process, outcome equity evaluates the distrigifigiots of
projects, plans, and policies to better understand the equity of outcomes. Impacts of
transportation improvements (burdens or benefits) will be distributed spatially,
temporally, and across the populatiéoikenbrock004). The nature of ¢h
transportation network makes it unlikely that there will be equality of impacts; therefore,

the goal of outcome equity is not as simple as producing equal outputs. Outcome equity
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considerations can help find and understand gaps within the transpastetiem and aid
in balancing the outcomes across the system.

In the metropolitan longange planning process, the outcomes of the
transportation network are generally estimated in the travel demand modeling process.
The results of the model forecastputis such as travel time and traffic volumes based on
the input transportation network and planned projects to project future impacts such as air
guality and accessibility. Outcomes from different investment scenarios can be
compared and evaluated forugty based on equity theory distributions. Although there
is no clear definition of, or standard for measuring equitable distribution of transportation
outcomes (Martens et al. 2012), if equity is approached from the theoretical grounding in
social justie, the outcomes should balance the three justice criteria to a point that can be
perceived as equitable by a society (Miller 1992, Kristy 1996). As discussed in the
section on equity theory, different distributions of goods balance the equity criteria
differently. And as that section concluded, maximax distributions are applicable for the
context of transportation impacts.

Based on the Rawlsian model, which encompasses maximax, there should be
some minimum level of benefit experienced by the full papoh. It is expected that a
transportation system meets some minimum level of accessibility for all travelers,
allowing them to reach critical destinations. This ideal is rooted in transportation serving
as a public good or defining it as a civic rigfithe concept is also visible in the mission
of the USDOT and many other transportation agencies that explicitly express a goal for a
safe and efficient system that meets the needs of all users (USDOT 2015). Failure to
meet a minimum level of service fall users reflects failures in the system and suggests
there are inequities present.

The minimum level of performance essentially functions as a floor constraint;
however a simple floor constraint may not be helpful to highlighting gaps, that is,

differences between the highest and lowest benefits being experienced across the system.
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For example, if a floor constraint for transit access is defined by some regional
accessibility target and that target is achieved overall, but some urban areas experience
transit access at levels far higher than the constraint, then this approach does not capture
the disparities between the lowest and highest levels of accessibility experienced by the
community of users. Approaching equitable distribution of transportbé&osfits
involves evaluating outcomes and the relative difference between them. In this way, it is
not necessarily a floor constraint that is set but a range constraint across the distribution
of outcomes. The maximax distribution is applicable as ibsep a dynamic floor
constraint based on the greatest benefit, effectively creating a range constraint useful for
understanding gaps in benefits. Golub and Martens (2014) propose methods for
establishing a constraint on the range for the benefit of abd#gdiased on the
maximax principle.

The average impact, the minimum standard, and the range of the distribution are
thus important indicators of the distribution of an outcome. Although it is often
practiced, focusing only on the average impact ofianame neglects the wide range of
impacts that may be felt by the population. A critical component of evaluating outcome
equity is understanding the distribution of the outcome (Pearsall and Pierce 2010).
Information on the distribution of impacts carghilentify gaps in service between those
that are greatly impacted and those that are not and transportation agencies can use this
information in planning and project development/resource allocation decisions to

influence equity of outcomes.

2.6 Performance Management for Long Range Planning in Metropolitan Planning
Organizations

This research explores equity at the scale of regional planning, in the context of
the greater metropolitan area. Metropolitan Planning Organizations (MPOSs), in their

capacityas coordinators of regional comprehensive transportation planning, are
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continually in a cycle of developing and updating lwagge plans that provide goals and
accompanying strategies to support the transportation vision over the time horizon of 20
to 40years. Metropolitan centers across the country identify various priorities for their
regions, and federal legislature requires the production of aréorge plan to guide
achievement of their goals in a comprehensive, coordinated and cooperative fashion
(FHWA 2007).

In an effort to achieve these goals, transportation planning has become
increasingly more performandmsed. Federal legislature has encouraged efforts to
evaluate projects, programs and policies based on performance since as far back as the
early 1990s. The Government Performance and Results Act (GPRA) passed in 1993
encouraged performandx@sed decision making in all federal agencies and the GPRA
Modernization Act of 2010 furthered the requirements to drive budget and policy
decisions baseon performance measures (Pew 2011). According to a December 2010
report by the U.S. Governmental Accountab
few states have made significant attempts to integrate performance measurement into
their statewide plami ng process to inform investment ¢
Specific to transportation, funding authorizations (ISTEA, TEA and SAFETEA_U)
have included elements of performasii@sed decision making (AmekudEischerget al.
2012). The 2012 authorizan of the Federal Surface Transportation Program (NAP
incorporated a clear performanbased policy and programmatic framewaork for
transportation investment.

MAP-21 funded surface transportation programs for the 2013 and 2014 fiscal
years and formatied a performanebased approach in planning the growth and
devel opment of the nationds transportation
the authorization is the performanend outcomebased program that introduced
performance managemenotguide the achievement of national strategic goals. The

transportation legislature mandated the development of performance measures and the
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integration of these measures into the decismaking process through lofrignge
planning. This research defsequitable outcomes within a performafesed planning
framework. Performanelased longange planning forecasts outcomes of programs and
incorporates this information in the planning process. The distribution of these
forecasted outcomes providesrsfggant information for equity evaluations.

The performance management mandate was established in 2012; however,
transportation agencies had been moving towards more perforinasee decision
making over the last few decades and were at differenslef@haturity in their
performance management programs (Bremmer 2005). Performance measurement has led
to more mature performance management. Performance measurement determines how
best to measure activities, processes and outcomes, and collects gpesahal data to
do so. 't is Athe ongoing monitoring and
particularly progress towardpeest abl i shed goal so (USGAO 199
performance measures. FHWA defines performance measures as quantitative o
gualitative indicators of system effectiveness and efficiency, including cost effectiveness
(Otto and Ariartnam 2009).

Performance management, a term relatively new in the transportation context,
goes beyond performance measurement by incorporatngsalts of tracking into
decisions on project prioritization and resource allocation. The business practice of
performance management can be adapted to the traditional activities of a transportation
agency to produce a framework for ddtéaven decision that achieve the outcomes
important to the agency and its stakeholders. FHWA defines performance management
for transportation as a strategic approach to achieve performance goals that uses system
information to make decisions on investments and psligielWA 201%H). Figure7

depicts key processes of performance management
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Figure 7 The Performance Management Process (Amekudzrischer,et al. 2012)

Performance measures are used to tracgrpes towards goals. Common
performance measures relate to traffic operations and physical assets but the list of
measures has expanded as performaased decision making has become more
i mportant in other agency pnniogolgestyes tend Tr an
to relate to outcomes, or impacts on the transportation system. Therefore, a fully
integrated performance management system at a transportation agency will use a wide
range of performance measures that correspond to strategidvagexrtd account for
outcomes of transportation investments and not only outputs of transportation
improvements. These measures will be evaluated in together for a comprehensive
understanding of outcomes (Manaugh et al. 2015). In the case that agdadgciode
sustainability, more specifically equity, measures are less readily available to capture
these outcomes. As the industry continues in the direction of data supported decision
making with a focus on performance management, it is importantéesagsogress
towards objectives that are more qualitative in nature, such as equity. (Hendren & Meyer

2006, AmekudziFischerget al. 2012)
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In performancébased decision making, outcomes or projected outcomes of
transportation improvements are comparasgda on their ability to support lomgnge
goals. Outcomes related to environmental sustainability can be quantitatively analyzed,
as can outcomes related to economic sustainability. However, as discussed in the section
on sustainability, components sxcial sustainability such as equity are hard to quantify.
Hendren and Meyert(2di0Ottlomnaleoatpdéryf dimmance
measures that are not commonly used in transportation planning and may be external to
the transportation systenMeasures relating to quality of life, sustainability and
economic development fall into this category. Although many agencies espouse these
impacts as goals, there are complications that may arise with measuring them. Data
availability, causal linkagesubjective valuation, and defining the measures present
concerns in using netmaditional measures. One of the performance categories Hendren
and Meyer (2006) include is environmental justice as showialite3 below.
Furthermore, federal guidance on environmental justice highlights the importance of
performance management in nondiscrimination to help develop metric and systematic

reporting to meet federal requirements (FHWA 2§15

Table 3: Example of Performance Measures for Environmental Justice Assessments (Hendren and
Meyer 2006)
Environmental Justice « Comparison of carbon monoxide exposure by race and income (Atlanta Regional
Commission)
* Comparison of financial investment in transportation by location to race or income
level of community being served (Atlanta Regional Commission)

* Job accessible within 30 minutes by road by race (North Central Texas Council of
Governments)

¢ Job accessible within 60 minutes by transit by race (North Central Texas Council of
Governments)

Further performanebased planning guidance is found in two guidebook for
performancebased planning and programming published by FHWA in 2013 and 2014.

Thesebooks adopt central concepts of performance management. The second guidebook
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focuses on longange plans and explains that performabased plans should be based

on baseline information about the system that provides an understanding of the current
stak, goals and measurable objectives, performance measures, targets, a reporting
process, forecasting of futucenditions and needs, strategies and a financial plan

(FHWA 2014).

2.7 Equitable Transportation Planning

Given the themes of equity theory, susability, environmental justice and
performance management, one can begin to appreciate that planning for equitable
transportation outcomes is a process that incorporates equity considerations throughout
the planning process to influence the equitaldéribution of outcomes. To do this,
equity must first be established as a planning goal and consatamty multiple
existing and emerging planning priorities. Planning for equitable transportation
outcomes does not constitute a new process; howewedgns the application of equity
past those populations outlined in environmental justice requirements and applies
regionally and across full range of populations. This moves closer to the theoretical
construction of equity, addressing the needs critefioo those historically disadvantaged
and while evaluating impacts for the whole population, and incorporating the equality
criterion. Planning for equitable transportation outcomes continues to address
environmental justice regulations and concernsraadifies equity evaluation to address
limitations of current analysis practices such as the use of target areas based on high
concentrations of target populations and comparison of average impacts. Improved
methods examine the spat@mporal distributia of benefits and burdens of
transportation investmentsand the extent to which it represents or does not represent
equality of access to basic needs (and growth opporturiiteessp key indicator of an
equitable transportation system. The feedbaak fitee improved environmental justice

analysis is then used to inform decisions through a planning framework of performance
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management. Using past outcomes and information on forecasted outcomes in decision
making will incorporate equity performance (thetmprovements and regressions) into

the planning process for future investment decision making. In this way, equitable
transportation planning can incorporate cumulative impacts and begin to link procedures
for addressing equity in planning to the out@s of the transportation system. Finally,
although equity evaluations at the project level are desirable, planning for equitable
transportation outcomes must happen at a program level that affects the comprehensive
transportation network including all mes. In other words, planning for equitable
transportation must include an effort to capture the sppatigoral impacts of cumulative
transportation investments and incorporate them into decision making toward achieving
an equitable transportation systeifhese tenets are values for transportation planning to
achieve equitable outcomes based on the limitations and gaps identified in the literature
and in practice.Table4 summarizes the values including the gaps theyess$dand

articulates explicit ways in which they move agencies and the communities they serve

towards equitable transportation outcomes.
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Table 4: Gaps in Analysis Methods and Plannindor Equity

Gaps

Background

Values

Methods

There are limitations in the quantitative and analytic metho
used to evaluate equity in the transportation context.

Analytical methods for evaluating environ
justice outcomes narrow the scope of equ
specific target populations.

The focusmohistorically disadvantaged populations accountg
needs criteria of social justice; however, planning for public
encourages the application of the equality criteria as well.

A Expands the evalu

regionally across was populations.
Continues to

regulations and concerns.

addr

Target areas do not provide a complete p
of target populations.

Target areas favor high concentrations of target population
therefore miss a portidhetarget population. They are also
sensitive to the threshold used to delineate them. Furtherm
creating geographic representations of populations are sub
Modifiable Areal Unit Probleiithe ecological fallacy of inferr
group performee from the performance of a spatial unit. Lin
for using target areas are further complicated when they ar
developed with aggregated demographic attributes, assum
target populations are impacted similarly.

A Expands t htgtoapplp!l u
regionally across various populations.

Standard equity evaluation practices negl|
pluralistic nature of equity and determine
is or is not equity by comparing the avera
impact for target populations to the avera|
impact fori@ference population.

The answer to whether an impact is distributed equitably d¢
the construction of equity used. Furthermore, using averag
masks the distribution of impacts on the entire population a
comparing the impacts to eerefermpopulation, the results are
sensitive to how the reference population is defined.

A Expands the evalu
regionally across various populations.

A I dentifies gaps i
minimum level of performance.

Analyses of ety outcomes do not accoun!
or include cumulative impacts and lack
continuity over planning cycles.

Transportation impacts are distributed temporally; however
historic impacts are not used and any temporal considerati
based on travdemand forecasts. Additionally, improvement
transportation network over time accumulate to influence o
the system, but these cumulative impacts are not accounte
equity evaluations, in part because of limitations for talygier

A Incorporates
into future planning.

A Wor ks aleveltolplan fop theo g
comprehensive transportation network.

perf
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Gaps Background Values
Planning There are gaps in incorporating equity into transportation
planning.
Resultsfeenvironmental justice analysis al Environmental justice is the primary vehicle for addressing| A | ncor por at es per f

used as a final check of compliance and ¢
incorporated into decision making.

transportation. Environmental justice analysis is oftenfoond

compliance with regulations or as a part of NEPA requirem| A

federal guidance has begun to assert that environmental ju
should have a place in the planning process.

into future planning.
Cders aquity as one of multiple planni

Equity is not often established as plannin

Only some agencies incorporate equity within their vision o
policy objectiemd establish a formal commitment to use eqy
planning and decision making. Often equity is not considert
discrete stages in the planning process and is evaluated oy
context of other planning criteria as a check for compliance|
envionmental justice requirements.

Performance measures for equity are diffi
define.

Measuring outcomes like equity present issues including da
availability, causal linkage, and subjdcét®raln part due to
measurement difficulties, equity and other social measures
lacking in sustainability rating systems. Even environmenta
evaluations have limitations in analyzing equity.

Procedures to promote equity in transpor
planning do not connect to equity outcom

Ata minimum, all transportation agencies consider equity in
through public outreach practices. Procedural efforts such
support equality of opportunity but do not necessarily result
of outcomes. Performéarecsed planning strivieid outcomes
more directly to the planning praogsiitly exploring
improvements in procedures to affect improvements in outg

where necessary.

priorities.

A Continues to addr
regulations and concerns.

A Considers equity
priorities.

A Continues to addr
reguations and concerns.

A Incorporates perf
into future planning.

A ldentifies gaps i
minimum level of performance.

A Il ncorporates perf

into future planning.
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CHAPTER 3

METHODOLOGY

3.1Introduction

This chapter gives an overview of the research methodology. It then explains the
analytical comparison of methods that was conducted to compare a comprehensive set of
equity evaluation processes. The analytical comparison of methods waddhye
examining three parts of typical equity evaluations: demographic analyses, impact
assessments and equity evaluations. The results of the analytical comparison of methods
outlined in this chapter support the development of formal procedures femmapting
Equitable Transportation Planning. Finally, the chapter explains the process for
incorporating these procedures in practice.

3.2Research Methodology Overview

This research began with an extensive literature review of environmental justice
andeval uation methods. This was conducted e
of Environmental Justice Analysis on Trans
Department of Transportation (GDOT) in 2011 (Amekudzi et al. 2011). Gaps in the
techntal processes used for environmental justice assessments in transportation were
identified and pointed to additional areas of the literature to review: equity theory and
social sustainability, especially in relation to equity. As a part of the project
ATarnsportation Asset Management: Organi zat.
funded by GDOT (AmekudzFischerget al. 2012), the performance management
literature was researched and has been used to support fundamental knowledge of
transportation plamng for this research. The literature review and synthesis (Chapter 2)
applied the knowledge base in the areas of environmental justice, equity theory,
sustainability, and performance management to develop the concept of Equitable
Transportation Planning

The literature review was supported by a set of case studies on transportation

planning in four metropolitan regions. Metropolitan planning organizations (MPOS)
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were chosen over departments of transportation (DOTs) because although equity may be
of interest to DOTs, MPOs have been applying more innovative and comprehensive
approaches to address equity. The MPOs selected for case study were chosen based on
their application of a transparent equity process and the incorporation of accessibility into
thisprocess. Special consideration was given to MPOs of similar size and populations to
the Atlanta metropolitan region because the analytical comparison of methods uses the
Atlanta Regional Commission (ARC) as an applied case study. Each case study
examinedhe longrange planning process and the process used to evaluate equity at the
MPO. The results highlighted limitations in evaluation processes and provided insight
into how and if values of Equitable Transportation Planning are currently applied in
MPOs

Based on the literature review and the case studies, a quantitative analysis process
was developed to answer the set of research questions outlined in the introduction. The
analytical comparison of methods was developed to compare methods fromrkterad
practice, identify gaps for Equitable Transportation Planning, and identify approaches to
evaluate equity in a practical way that is grounded in theory. The process had three
components: demographic analysis, impact assessment, and equity evalkati each
of these components, evaluation methods were tested and applied to the ARC planning
region. The components were analyzed in parallel and built upon each other and their
findings. This chapter outlines the analysis process for each ofceg®nents and
how the overall process was applied to the Atlanta metropolitan region. The chapter then
comments on how to apply the results of the research to develop equity considerations
and procedures to formally incorporate equity consideratiorgeitohgrange planning

process for metropolitan areasigure8 is a representation of the research framework.
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3.3 Analytical Comparison of Methods

The application of equity measures must be framed within the current approach to
evaluating equity in transportation: quantitative analysis of environmental justice
outcomes.Even more innovative methods of equity evaluation model environmental
justice analysis and have three components: demographic analysis, impact assessment
and equity evaluation. The following three sections of this chapter examine aspects of
the currenapproach, testing and comparing results to answer the following questions:

1 How does one develop a demographic profile within a practical spatial
unit of analysis to inform program development?
How can one identify the level of equity of an impact acraggen?
How can evaluation methods inform the lenagnge planning process to

influence equitable outcomes?
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3.3.1Demographic Analysis

The demographics analysis is a necessary component of evaluating equity in
transportation planning, especially becausenvironmental justice requirements. The
literature explains that marginalization of certain demographic groups has led to
legislation and regulations to address historic disadvantages and improve equity. The
Civil Rights Act (Title VI), environmentglstice, inclusionary planning and the
American with Disabilities Act define the legal context of equity in transportation. These
mandates, especially the environmental justice executive order (Executive Order 12898),
are also the basis of equity evaloas in transportation. As discussed in the literature
review, various socioeconomic characteristics have been defined as significant in equity
assessments for different MPOs. Executive Order 12898: Federal Actions to Address
Environmental Justice in Mimidy Populations and Lovincome Populations (1994)
characterizes target populations as minority anditm@me populations. The Federal
Highway Administration (FHWA) and Federal Transit Administration (FTA) further
define minority to include: Black, Hisp&, Asian, American Indian and Alaskan Native,
and most recently Native Hawaiian or Other Pacific Islander. -iboome is defined as
a household at or below the threshold set by the Department of Health and Human
Servicesd povert ytiongagencieetherefore mclude, af a namnuum,o r t a
these groups of people in their analysis. Although the elderly, disabled and child
population groups are not explicitly addressed in the environmental justice regulations,
these populations are also often sidered in practice (FHWA Website, Cambridge
2002). Other groups that have been considered include residents with limited English
proficiency, zerecar households, femaleead households, adults without high school
diplomas, and foreighorn residentsTable5 shows the criteria the surveyed MPOs use

to define target populations.
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Table 5: Demographic Segments Identified a¥arget Populations in Selected MPOs

TARGET POPULATIONS
Single-
Low- /Femal Cost | Foreign- Housi

MPO/DOT Minority In::ne LEP* |Disabled| Elderly |Zero-Car :g; ° Education| Burdo:ned °;:;3“ Youth V?aulil::
|Atlanta Regional

.. X X X X X
Commission
Metropolitan
Transportation X x x x X X X x
Commission
INational Capital Regional
Transportation Planning b 4 X x X b4
Board
Puget Sound Regional

; b4 x x X
Council
Boston Region MPO X X X X X
Southern California
IAssociation of b 4 b 4 X
Governments
Southeast Michigan COG| X X X X
Mid-Ohio Regional

. N X X X X X
Planning Commission
San Diego Association of
X X

Governments
Houston-Galveston Area

. b 4 x X X x
Council
IDelaware Valley Regional

. . b4 x x X X b4 b 4
Planning Commission
Maricopa Association of
X X X X

Governments
Central Lane MPO X X X X X X

*Limited English Proficiency

Thecurrent state of practice for equity or environmental justice analysis in MPOs
begins with identifying target populations and developing a demographic profile of the
metropolitan region. This research applies several approaches for demographic analysis
as a sensitivity test of the potential range of results for the applicable processes used to
produce demographic profiles of metropolitan regions. Current methods of analysis from
literature and practice were tested and compared for several target poysullaét are
frequently evaluated (and required by law): Africamerican and Hispanic populations
and lowincome families. The tests were completed for the Atlanta metropolitan region
using 2010 US Census and American Community Survey 2§&aibdata.Low-income
households are defined in USDOT guidance as populations below the national HHS
poverty threshold. MPOs that did use poverty status in practice to definedome

populations used a factor (200% or 150%) above the threshold. Boston Region MPO
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defined lowincome by the US Department of Housing and Urban Development
guideline threshold using 80% of the area average median income (AMI). The draft
update for Boston Region MPO imposes a stricteioffubf 60%. Using AMI provides a
geographicallysensitive basis for identifying loimcome households, especially useful in
higherincome and highecostof-living metropolitan areas. In addition to Boston Region
MPO, income limits have been set using a percentage of AMI by the Department of
Housing ad Urban Development and the European Union as well (HUD 2015, European
Commission 2013). For this research, family income less than 80% AMI was defined as
low-income.

Given the demographic characteristics of target populations, they are considered

Aangdrlkey identi fi abl eincomepergoms eithdrlivingimor i ty o1
geographic proximity or geographically dispersed (USDOT 1997). Defining target

populations as such means that impacts can have adverse effects on these persons even
whentheyara ot physically concentrated together .

very small minority or lonincome population in the project, study, or planning area does
not eliminate the possibility of a disproportionately high and adverse effect on these

populations. Environmental Justice determinations are made based on effects, not

population sizeQEQ1 997 ) . 0 Because of this, threshol

populations, which are often used in practice, do not fully meet this standard since they
cannot adequately capture populations that are not concentrated in geographic proximity.
This research identified thresholds for demographic analysis that are commonly used in
practice and found in literature and applied them in a sensitivity analysisetonde

their effectiveness in identifying the intended populations.

As outlined in the literature review, there are several methods that can be used to
distinguish a census tract (or other geographic unit) as disproportionately populated by
persons of garget population, and therefore classify the tract as a target area. Using the
three target populations (Africelamericans, Hispanics, and lemvcome households),

target areas were identified in the Atlanta metropolitan area within teeur@y Atlanta
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Regional Commission by using four threshold methods: regional averagstaoasrd
deviation, plus25 percent and 50 percenitable6 provides the definitions of each
threshold and able 7shows the numecal thresholds for each target population. The
regional average for each population was calculated and used to determine the regional
average threshold and the pRfs percent threshold. The 50 percent threshold is a fixed
value.

Table 6: Definition of Thresholds

Thresholds Defines target areas as census tracts with target populations:
Regional Average greater than the regional average of the target population.

Plus-25% 25% greater than the regional average of the target population.
Plus-Standard Deviatioja standard deviation above the regional average of the target popula
50% of unit representing 50% or more of the total population of the tract.

Table 7: Thresholds based on Regional Population

Regional Plus-25 Percent Averagg Starjdfc\rd PIus—Stgndard 50 Percent

Average Concentration Deviation Deviation
African-American/Blac 33.38Y% 41.739 34.809 30.769 65.56% 50%
Hispanic (non-White) 10.79% 13.499 10.719 12.629 23.339 50%
Low-Income 44.319 55.399 47.159 22.079 69.229 50%

The plusstandard deviation threshold was determined in both in Excel and
ArcGIS. This was done to compare the difference in using thenagverage and the
average concentration, that is, the average percentage of a target population for the region
or the percent of target population for each tract averaged across the region. The regional
average was determined in Excel and the avarageentration was determined in
ArcGIS. The regional average and the average concentration were different, yet, there
was only a slight difference in the standard deviation from the regional average between
the two (0.1% in the most extreme case studi&@iyen the functionality of ArcGIS and
the negligible difference, the standard deviation for the average concentration was
determined in ArcGIS and used as the ftandard deviation threshold. This threshold
therefore represents the average conceotrati target population within a census tract
plus one standard deviation.

For each threshold ihable 7 a layer was created in ArcGIS to represent the

target area and its respective tracts. These target areas were then used to analyze the
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population ad compare the results for each threshold method using numerical methods.
Additionally, maps of the target areas were compared using the spatial analysis
techniques, mean centers and standard deviation ellipses. For each threshold layer, a
mean center ahstandard deviation ellipse was calculated in ArcGIS. The mean center
represents the spatial center of gravity for tracts in each of the target areas; it explains
where the tracts of the target areas are centered. The standard deviation ellipse draws an
ellipse that covers 68% of the geographic area of the target area. It provides an
understanding of where the tracts within the target area are concentrated and how widely
they are distributed spatially.

To further compare the target populations, adbegea was delineated to show
tracts that surpassed the regional average threshold for either Afmncancan or
Hispanic populations. Income was added as a variable and a target area with census
tracts where either minority populations OR lowome pgulations met the regional
average threshold were defined. Finally, a target area where both minority populations
AND low-income populations were above the regional average was also identified.
These combined demographic profiles were compared to theaBlguTarget Areas
(ETA) developed by ARC. The ETAs were developed using the target populations of
racial minorities (AfricarAmerican, Hispanic, Asian and other rahite populations)
and poverty households. The process for delineating ETASs is explaidetail in
Chapter 6.

Demographic profiles of the entire target population were also created to address
the greater dispersion of target populations outside of the target areas delineated by
thresholds. Maps of the distribution of the target pomnawere created. The maps
highlight census tracts with high numbers of target population as opposed to high
concentrations.

A note must be made on the use of census tracts. Census tracts were used in this
research as opposed to block groups. The B@ffic analysis zones (TAZs) align with
block groups which provide more precision in the demographic analysis and do not
require aggregation of travel demand results. This is the preferred scale for analysis.

However, due to data limitations, censwts were used. Auto travel time was
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determined using the 2000 TAZs and they do not align with the block groups. The 2000
TAZs do, however, align well with the tracts. If demographic profiles using block groups
were compared to the auto accessibilitytfee 2000 TAZs, useful results are not

expected because of the difference in spatial units. It would also make comparison
between the transit and auto accessibility less clear. For consistency between modes and
accuracy in comparing accessibility resuth demographics, census tracts were used and

not block groups. This process is further explained in the following section.

3.3.2Impact Assessment

The second element of the methodology is an impact assessment; this research
applied accessibility as thmpact of interestalthough there is the potential to assess
other impacts such as safety or air qualitypPOs are now more frequently including
accessibility as a priority and as such have been developing approaches to measure it.
These methods ran@@m calculating average commute time to actiogsed models of
travel times. Accessibility can generally be viewed as a measure of places or a measure
of people (Halden 2005). A measure of places takes a spatial approach to accessibility
and identifies the characteristics of transportation use in various general areas such as
rural areas or mixedse neighborhoods. A measure of people has a categorical approach
and identifies with the travel patterns, preferences and needs of particular social groups
such as women or the disabled. Further distinguishing accessibility measures, there are
four components of accessibility that are identified in definitions and measures of
accessibility: laneluse, transportation system, temporal conditions, and individual
preferences (Geurs 2004). The lars® component depicts the spatial distribution of
opportunities and destinations, the demand for these opportunities and the competition
between the destinations. The transportation component reflects the generalized
transportation costs experienced between an origin and destination using a specific mode.
The temporal component describes the time sensitivity of opportunities and their
availability throughout the day. The individual component depicts the needseabiliti
and opportunities that influence an indivi

ideally be accounted for in accessibility measures; however, application of all would be
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very complex and impractical. Accessibility measures in practice genadaliess one
or more of these components based on the perspective that is taken.

Four basic perspectives are identified by Geurs (2004): infrastruuhises,
locationbased, persehased and utilitbased. An infrastructudigased perspective to
accesmility focuses on the potential mobility of the system, the level of service of the
transportation network. A locatidmased perspective measures accessibility based on the
spatial distribution of opportunities, generally on a mdexel. A persorbasel
perspective accounts for an indivi-dual 6s t
based perspective approaches accessibility from the benefits that are derived from the
opportunities.

Bringing together Hal denosrydcssbiltyy conce
and Geursd6 (2004) <componenfigure@waddisplledites pect i

provide a framework for understanding and selecting approaches to measuring

accessibility.
Preferences Constraints

COMPONENTS Land-Use Individual

Transportation Temporal
APPROACHES

Utility

PERSPECTIVES Location | Il Person

Infrastructure

Figure 9 Framework for categorizing and selecting accessibility measures

The arrows at the top of the framework represent the input components and based
on the approach, the accessibility measure will have a location or infrastructure
perspective (sqtial) or a person perspective (category). A utility perspective can result
from either approach and a combination of approaches can result in various perspectives.

Landuse and transportation components are used in a spatial approach. This
approach raults in viewing accessibility as an attribute of places through an
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infrastructure or locationbased perspective. This approach can be useful in analyzing
travel behavior based on the urban form of an area (Halden 2005). However, activity
patterns varypetween social groups and even within geographic boundaries. A category
approach views accessibility as an attribute of people through a geased perspective.
Individual and temporal components are used in a category approach. Note that
preferenceand constraints play into the individual and temporal components. This
approach helps to analyze select social groups within arbasea framework (Kwan

and Weber 2003). However, social groups differ from location to location. Halden
(2005) suggestssing a combination of the two approaches to assess accessibility.
Approaching accessibility both spatially and categorically can address multiple

components byneasuring accessibility using various perspectives.

3.3.2.1Conventional Accessibility Meases

Accessibility has conventionally been measured using gravity models. The
gravity model is based on the premise that attraction is proportional to the number of
destinations in a zone and inversely proportional to the distance between the origin and
degination zones. The gravity model results in a summation of destinations weighted
based on some form of generalized cost (e.g. travel time). The commonly used form of
the gravity model accounts for the generalized costs through a negative exponential
function otherwise referred to as the impedance functionTaeke8). The impedance
function in the form of the negative exponential addresses issues with very close
locations and also associates well withvel behavior (Geurs 2004). The cumulative
opportunity model is a simplified form of the gravity model that does not use an
impedance factor but instead assumes that all opportunities within the zone have the same
attractiveness (s€eable8).

Both the gravity model and cumulative opportunity model follow the
conventional mindset based on spatial logic. This mindset views accessibility as an
attribute of places rather than of people (Kwan and Weber 2008) gravity model
accounts for the opportunities that are available to the user but neglects factors such as
individual preferences or temporal conditions (Dong et al. 2006). It also excludes the

effects of competition amongst opportunities. In additconventional methods may
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also be less accurate if they account for Euclidean distance rather than distance
constrained to the existing transportation network.

Another major drawback of conventional methods is the zonal focus. Intrazonal
trips are ofen excluded from conventional methods of measure. This causes walking and
cycling trips to be neglected in accessibility measures unless modifications are made to
customize impedance functions (lacono et al. 2010). Even with customizations, gravity
modds measure accessibility by one specified mode and do not account for the multi

modal nature of actual travel.

3.3.2.2Advanced Accessibility Measures

Conventional methods for measuring accessibility do not account for individual
differences, even when diggregate level data is used (Kwan and Weber 2003).
Measures that account for individual preferences are more sophisticated than the gravity
model and are more able to represent complex human spatial behaviors and the actual
urban environment. Conventianmethods also neglect temporal considerations. They
do not account for scheduling of events, traffic congestion, changes in transit schedules,
or patterns of business hours (Kwan and Weber 2003). Sipaeeneasures on the other
hand, are based on pensl and social constraints and take a pelssed perspective.
These measures account for individual preferences and temporal conditions.
Furthermore, the modifiable areal unit problem (MAUP) of aggregated data is not an
issue with spacéme measurebecause the measures have little to no relation to distinct
geographic scales (Kwan and Weber 2003, Neutens 2010).

Other advanced methods include models based on utility theory. The utility
derived from a destination guides this approach; however, dt igassible to know with
certainty what this utility will be. Using random utility theory, an accessibility measure
can employ multinomial logit models to capture individual preference (Dong et al. 2006).
Activity-based accessibility builds upon randotifity and incorporates the range of
activities pursued throughout the day and the schedule of these activities, and accounts
for trip-chaining by using a day activity schedule to model the all trips that an individual

takes in a day (Dong et al. 2006)hig incorporates individual components and moves
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away from trip based measures. Measures with a utility perspective have the opportunity
to incorporate both approaches and a variety of the components of accessibility measures.
There is an increasing nio@r of measures that provide a more comprehensive
understanding of accessibility, accounting for mode, activities schedule and individual
choices. As distance becomes less of an indicator for accessibility (Kwan and Weber
2003), more advanced methods aeeessary to measure it and more methods are being
developed.Table 8summarizes existing accessibility measures and categorizes them
according to their corresponding theoretical bases. The conventional cumulative
opportunity and gravity methods takeoadtionbased approach and incorporate faisé
and transportation components. Individual measures like jpaednave a persebased
perspective and account for both temporal and individual components of accessibility.
Random utility theory models olisly have a utilitybased perspective and account for
transportation, land use and individual componerigufe9). Activity-based models
using random utility also account for the temporal component. Advanced metbods a
continually being developed and modified that view accessibility through different lenses

and account for temporal conditions and individual preferences.

Table 8: Summary of Accessibility Measures

Method Perspective Description Advantages Disadvantages
Cumulative Infrastructure A = Z W a. - Meets - Does not account
Opportunity Based i 4 transportation for land use
LocationBased I system criteria patterns, temporal
where: . |-Easily computed | constrains or
Ai = Accessibility | 5nq interpreted | individual needs
of zonei - Neglects costs an
W; = weighting power of attraction
factor - Highly susceptible
g = a'gtractlons n to the weighting
zone factor chosen
Gravity Model Infrastructure A= Z a -f{c- } - Meets both - Does not account
Based i 147U transportation and | for temporal
LocationBased i land use criteria | constraints or
where: | -Useful for area |individual needs
Ai = Accessibility | hased, aggregate |- Excludes
ofzonei analysis of social | competition efécts
g =attra¢ions In | groyps - Analysis at
zone | _ different scales (i.e
¢; = generalized local, regional)
cost between i and cannot be combine
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Method Perspective Description Advantages Disadvantages

SpaceTime PersorBased - Generally meets | - Data intensive
all criteria - Require complex
- Frameless algorithms and GIS
(MAUP not expertise
applicable) - Difficult to

aggregate for
evaluation of

groups
Random Utility Utility -Based = - Meets both - Does not account
Ai= 4l n()Ee |transportation and | for temporal
where: land use criteria | constraints
Ai = Accessibility | and also individual | - Complex math
of zone i needs required
& = s c al|-can capture all
V = systematic modes
portion of utility for
a person in zone i
Activity-Based Utility -Based - Meets temporal |- Complex math
constraints required
- Takes trip
chaining into
account

3.3.2.3Measuring Accessibility in Practice

A suite of performance measures commonly collected may be used as a proxy for
accessibility. Metrics such as distance from transit stops and average travel time to work
have all been collected by agencies to meaaccessibility. These metrics, however, do
not fully capture accessibility. Some agencies have used conventional methods, such as
the gravity model, to evaluate accessibility but advanced methods are less common.

The Atlanta Regional Commission use®tmethods to measure accessibility in
their Transportation Assessment for the 2016 damge plan update. Both focus on
transit accessibility because although the level of auto accessibility is deemed accessible
throughout the region (Hall 2014), the 8Rdentified a need to increase transit
accessibility.

One measure of accessibility focused on areas where target populations of
minority and lowincome households were concentrated (Equitable Target Areas, or
ETAs). ARC identified transit travel shettsmajor hospitals, libraries,-K2 schools,
higher educational institutions, and grocery stores by determining the area around each

destination within a certain transit travel time (30 minutes for grocery stores and 60

68



minutes for the other destinationsging OpenTripPlanner. ARC produced a set of maps
that show the travel sheds for each type of destination within ETAs and provide a type of
destinatiorbased accessibility measure. Accessibility to-leage jobs is also estimated

by calculating how manjpbs earning less than $1,200 per month are in each census
tract. This information was compared to the area within arhidgdf from a transit stop

and the ETAs. Finally, the hathile buffer area around all public parks was compared to
the ETAs to deterime accessibility to park space. The mapping exercise attempts to
understand what opportunities are actually available via transit and the location of those
that have access to these destinations. The focus in these maps is on individual
opportunities ad a population subset, however, because of the narrowed scope, a better
understanding of what opportunities are actually accessible can be obtained.

The second approach to measuring accessibility in ARC reflected that regional
centers that are well concted via transit are able to reach a larger pool of potential
employees. The ARC identified 14 areas of concentrated jobs and activity from the
Unified Growth Policy Map (UGPM) and the Regional Development Gukigure10
shows the Regional Centers that have 10,000 or more jobs within four square miles.
ARC examined transit access (rail, local bus and commuter bus) to the Regional Centers
using data from OpenTripPlanner to determine average travel times during AM peak.
The Transportation Assessment provides two examples of the rdsigiise 11 shows
the transit accessibility for the Midtown and Cumberland Regional Centers. While there
is an assumption that the Regional Centersesgmt the vital destinations for the region,
this method of measuring accessibility can be used to produce a regional understanding
of accessibility. For this research, the method for measuring accessibility was modeled in

this way.

69



BARTOW

Lockhe
Do

{ (UGPM) Regional Centers

ra

Unified Growth Policy Map

- Regional Centers

\

\cuvm
\

[

TSN

D Metropolitan Planning Area §§‘

Expressways /
MPO Area Functional Classification System

Moo ek

Figure 10 Regional Centers from the Unified Growth Policy Map ARC 20159

Towoo: pry Foroo —
] A | aw
siovo 1000
BarTOW CHEROKEE aintol a :
r i o E’ et § o
? 4 o [T} 4 ckson
e j
S a4
Q3 2 ’ BaRzOW ‘ ~ aazrow
ke o ﬂ
PAULDNG - PALLDING o
con X =2 oconee
;;;;;;; o L [ e D 1
: e e w7 S e
canpoLL ﬁ MMMMM " \ camoLL y ),"‘1 cLavToN, scian
2 \FF g : v
5 |
py T
T8 srre § [ @ \ e Y @
Z . !
cowETa o N Pt LU s
wEARD — wearo —
Transit Travel Time to Midtown (AM Transit Travel Time to Cumberland
Peak Period) N (AM Peak Period) ]
B Lot soMin ¢ MARTARud Staions W I ess than 30 Min. MARTA Rl Stations d
o] B st a4 e MARTA Rl Lines . rvone| HE 5010 a5 i e MARTA Rail Lines
ol N setosomn [ Hetvopoitan Placving Ares 0 stesorin [0 Metropaitan Planeing Acen
0 5 10Mies [ crtesoren Expresswrs 0 [ ertesorin Exprasswoys
Lol s [T Graster than 50 Min —— Matro Bus Lines pron [ ] Grasterthanso Min —— Metre Bua Lines
] = ) = ] Al b=

MAP 3.10 Transit Travel Time to Midtown During AM Peak Period

MAP 3.11 Transit Travel Time to Cumberland During AM Peak Period

Figure 11 Transit travel times to Midtown and Cumberland Regional Centers during AM peak
(ARC 20159

7C



The average transit travel times to Regld@enters was obtained from ARC.

The data for the analysis was obtained well in advance of the publication of the Technical
Assessment and has a slightly different set of Regional Centers. Windward and
Lockheed/Dobbins were not included and Southlakeim@sded because the major
employment centers were located in the north of the region although it was unlikely that
all residents in the south of the region traveled to these northern work centers. This
created a total of 13 Regional Centers that weed €@ this research. Using the

shapefile available through ARC, the 13 regional centers were selected and associated
with census tracts using ArcGIS.

The data provided an average travel time from each TAZ to the 13 regional
centers as well as the cdlated mean travel times across all the 13 regional centers from
each TAZ. Those with no access to the regional center (0 or 128 minutes) were excluded
from the analysis. The resulting measure attempts to account for both the land use and
transportation e@mponents, assuming the attraction of the regional centers by the
availability of jobs. One thing to note is that there is no weighting based on the number
of jobs. All regional centers are assigned the same level of attraction but locations that
are notregional centers are neglected (assuming O attraction). This process could be
likened to a gravity model assumingtae attraction, is 1 for regional centers and 0
otherwise and using the travel time as the friction cost factor. Therefore, thelzibitessi
of each TAZ is additive and can be taken as the summation of accessibility to all regional
centers. With this understanding, a mean travel time, such as the one calculated in the
technical assessment, does not represent accessibility. For ¢aiccheach TAZ was
given a score based on the level of accessibility to each regional center and the totals
were added to produce a total accessibility score. This score allows for a relative
comparison of accessibility across TAZs and is discussed later

For consistency of results, the same 13 regional centers were used in evaluating
the auto accessibility. The travel time data for auto trips was acquired from ARC based
on the travel demand model. It is the output for automobile travel based on takednod
congested highway network for the base year 2015. The base year results used the 2015
highway network and the 2000 TAZs. The results of the model produced a 2118 by 2118
matrix of all 2000 TAZS (internal and external) but it was important to uradefsthich

71



TAZs represented travel time FROM and travel time TO to select the correct travel times
to analyze. Once this was determined, the travel time to each regional center from each
TAZ was extracted from the matrix. This process required deterntimnignkage

between the 2000 TAZs and the 13 regional centers. This was done by associating each
regional center from the ARC shapefile to census tracts by selecting all census tracts with
centroids within the polygons of the 13 regional centers. Tdiemal center shapefile
contains all of the regional centers from the 2011 UGPM and other smaller areas of
regional significance but only the tracts that related to the 13 regional centers of concern
for this research were included. The TAZs also haetadsociated with census tracts.

This was done in a similar manner, by joining all TAZ that had a centroid within a tract

to that tract. Both operations were done using spatial joins in ArcGIS.

The result of the spatial joins was a set of tables auntacensus tract
identification numbers, TAZ numbers and the identification numbers for tracts and TAZs
within the 13 regional centers. The tables were joined with travel time data in MS
Access to cope with the large amount of data and a consolidakedvibexported into
excel for calculations. Unlike the transit travel times, there were multiple auto travel
times to each regional center (because the matrix had travel time to TAZ and there were
multiple TAZs in each regional center). The averagestrime to each regional center
from each TAZ was calculated in excel.

With a travel time table for both transit and auto travel to the regional centers
associated with TAZs and tracts, accessibility scores for each TAZ could be calculated.
The accessibty measure used in this research is a score ranging from 0 to 2, O reflecting
low accessibility, 1 medium accessibility and 2 high accessibility. The scores are based
on the travel time to the 13 regional centers and the mode. The distinction bletgieen
medium and low accessibility is based on the delineation used in PLAN2040. For transit,
low accessibility is an average travel time greater than 45 minutes, medium access is an
average travel time between 25 and 45 minutes and high accessilaihtgverage travel
time less than 25 minutes. Auto accessibility is deemed high if it is less than 10 minutes,
medium if it is between 10 and 30 minutes and low if it is greater than 30 minutes. The
travel times and corresponding scores can be foumdbie9. Scores for each TAZ

were calculated based on this scale in Excel. In addition, a composite score (summing
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the scores for each regional center) was calculated as well as the total number of regional

centers with hig, medium, low or no access to each tract was calculated.

Table 9: Accessibility Scores and Corresponding Travel Times
Level of Accessibility
High | Medium | Low

Mode

Transit <25 2545 >45
Car <10 10-30 >30
Score 2 1 0

Beforeimporting the accessibility scores into ArcGIS for comparison with the
demographic profiles, it was necessary to aggregate the scores to the tract level (because
there are multiple TAZ in most tracts). The 2000 TAZs are different from the TAZs used
in the transit accessibility analysis (the current model TAZs); however, both sets coincide
with census tracts. To standardize the comparison as well as make it useful for
demographic analysis, which is based at the census tract level, accessibility sceres wer
calculated for census tracts. This was done by determining the average accessibility
score for the tract. In other words, the average accessibility of the TAZs in the tract was
the estimated accessibility of the tract. This was done to estimatectss &cross
several TAZs. It was not added because each tract represented one origin, unlike each
Regional Center which represents one destination for many origins. An aggregated table
of the accessibility scores for each tract was created for botlaadittvansit accessibility
and imported into ArcGIS. The accessibility for the region could then be analyzed in
light of the demographic profiles to evaluate equity. This evaluation is explained in the

next section.

3.3.2.4Limitations of Impact Analysis

There are some limitations to the accessibility measure used for this analysis.
Scales of analysis differed for the auto accessibility and the transit accessibility; transit
data had a substantial amount of extreme values that were not included inyhis,ana

and there was no weighting for attraction of regional centers.
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One limitation occurs because the auto and transit accessibility were determined
using two different sets of TAZs. Both sets of TAZs, however, aligned with census tract
data; therefa, accessibility results were aggregated to the tract level for tracts with
multiple TAZs. A spatial join (center within) was used to estimate with which tract each
TAZ should be associated. For each tract, the accessibility scores for TAZs within it
were averaged and the final result was an average accessibility for each tract to all of the
regional centers. There was some additional difficulty aligning the 2000 TAZs and the
estimation led to some tracts not having centroids of TAZs contained witinmn ths a
result, there were some (42) tracts without auto accessibility scores.

The aggregation did however address an additional limitation for comparing the
impact result and the demographic profiles. TAZs align with census blocks for the 2015
plan updite and will provide more precise results for both impacts and demographics.
Given the data limitation in this research (one set of TAZs did not align with
blockgroups), tracts were used as a least common denominator in order to compare the
results acrosa consistent set of demographic data. The limitations resulting from
different scales of analysis highlight concerns for MPOs that do not use TAZs that
coincide with tracts.

There are also limitations based on the data itself. The transit travehtthes
lot of missing values (0s and 128s) and was only primarily MARTA service areas (Fulton
and DeKalb) although there was some service in Gwinnett. Additionally, despite being
adjacent to regional centers, some TAZs were not considered accessibge lwatauwvas
missing. The process used to determine transit travel times is also new and has
limitations, yet it does provide ground truth information on transit travel times.

The 13 regional centers were dictated by the transit assessment that was
condwcted in advance of the final Transportation Assessment. Although they are not
arbitrary, they do not align with the 14 Regional Centers that ARC has defined in their
UGPM. There is also no weighting for the level of attraction for the regional centers an
there is no factor to evaluate what types of jobs and services are provided at each regional
center and if these are desirable to those that have access.

Auto travel times are estimated based on the travel demand model. This is a

conventional practicbut the general limitations of using travel demand modeling (4
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step) are therefore assumed. Also, unlike the transit data, the auto travel times are
modeled and not collect directly from the system.

The TAZs are different between the two mode analgsébecause the results are
aggregated to the tract level, they are comparable. Travel time data was not aggregated at
this level to preserve some accuracy, but the resulting scores were averaged. The scores
were devised to have built in weighting (higtcessibility score two times medium
accessibility score). Still the tract scores do not easily reflect the difference between
having high and medium access (a score of 6 can mean either 3 tracts with a high score or
6 tracts with a medium score). Alotige same grain, high accessibility was not given
additional weighting because it is not clear that having very high accessibility to one
regional center is more beneficial than having medium accessibility to multiple. This
supports the need for a more @se analysis of impacts with the aim of reaching a
balance of precision and pragmatism.

Regardless of the quantitative limitations of the accessibility measures, they can
be used to develop a standard impact profile for the region that can be usaidabteev

regional equity.

3.3.3Equity Evaluation

The final component of the analytical comparison of methods is the equity
evaluation. This process seeks to identify if there are areas of improvement for equitable
outcomes. Given the pluralistic natureegfuity, it is not possible to determine if an
impact is unequivocally equitable; however, it is well within the realm of possibility to
identify when it is not equitableEquity evaluationsthereforeshould strive not to prove
equity, instead they shalibim toidentify if or howa set of conditions is inequitable.

They should then explore ways to address inequities and approach equitable outcomes.
The |l iterature review and case studies sho
ways. The firsts most common to environmental justice analysis. An impact, in this

case accessibility, is compared between target areas astdrgehareas and the

difference in the average accessibility between the two areas is compared to check for
substantial disarate impacts. The fundamental desire in this process is to prove equity,

as showing inequity can lead to unfavorable reactions from the public, federal and state
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entities, and others. If equity evaluations are approached more as an element-of a long
range planning process, as opposed to an assessment for compliance, the incentives to
honestly examine the equity of impacts are increased.

In practice, accessibility for target populations is determined to be either on par
with a reference population or ndf.it is not, then it is determined if the difference is
significant. The process generally defines accessibility as the average travel times to
opportunities or the average number of opportunities within a travel time. Accessibility
is compared betwaedarget and netarget populations or between base year scenarios
and forecasted scenarios for target populations. Statistical methods are not necessarily
used to compare impacts and small differences may be taken as insignificant. The
comparison of awage impacts is often based on the location of target areas identified by
thresholds as discussed in Chapter 2.

For this research, the data for transit and auto accessibility was joined with the
thresholds identified in the demographic analysis in Arci@l&valuate the level of
access available to the target populations based on threshold analysis. For each
threshold, the tracts with scores above 1 (i.e. tracts with medium or high access) were
considered accessible and information such as the numbractsf, target population and
total population with access were collected to compare the sensitivity of thresholds on
impacts. This is similar in process to the standard process of delineating a target area
based on thresholds and assessing the impdbedarget population.

Another method used for equity evaluations are rational methods. Rational
methods were discussed in the literature but are not often found in practice. The three
rational methods discussed in the literature reviduffer Compaison Index, Area
Comparison Index, and Population Comparison Iridexere compared in a sensitivity
analysis similar to threshold methods to explore the effects of using different indices. For
the comparison, Africamerican, Hispanic and losmcome poplations were
compared separately as well as in the combined target areas.

In both the threshold and rational methods, the equity evaluation is based on a
reference population. In the threshold method, the average impact on target populations
is evaluatedor similarity with either nortarget groups or the general population. In the

rational methods, a set of ratios is used to determine how similar the impact is for the
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target and reference populations. Both cases concern themselves with a singuddr point
information, either an average or ratio. This focus neglects the bigger importance of
distribution of impacts.

This research develops an approach to evaluate distributions. It provides the
opportunity to compare distributions against a referencalpbpn, but it also creates an
opportunity to understand the distribution of benefit across populations with various
demographic characteristics. The process outlinédgire 12 modifies the quantitative
analysis forenvironmental justice to support a quantitative equity analysis for cumulative
impacts based on evaluating the distribution of an impact across the population. It is

proposed to address the limitations of the current methods used to evaluate equity.

. Assess impact

regionally ———

impact and
population
Analyze distributions 4

Conduct
contextual
analysis

h demographic
4 distribution

Figure 12 Proposed process for equity analysis of cumulative impacts.

The process starts with a focus on the impact and uses the demographic profile to
evaluate the distribution of the impact across thereg population and segments of the
population. Finally, this information is used within the regional context to inform
decision for programming the lofrgnge plan.

First the process determines how impacts are distributed across a regional space
by idertifying distributive effects (independent of demographic profiles). Given the
di stribution of the i mpact, areas of Adisa
identified. Several approaches to evaluate equity based on this information @an foll
The first identifies the distribution of accessibility for all target populations. It
determines what percentage of each target population experiences high, medium and low
accessibility. These distributions can be compared against each othetradeional
distribution. This method does not address the limitation of a reference population but it
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presents a description of how population segments across the region may be affected
differently.

Another approach that builds on the distributiomngbacts across a population
looks at each target population independently and analyzes the gap between those that
have low accessibility and those that have high and medium accessibility. For any target
population, differences between the portion of tbpytation with low accessibility and
those with medium and high accessibility can be highlighted to identify gaps in benefits.

The next method compares the population with low accessibility to the areas of
high and medium accessibility. The compositdithe population in the composite low
areas of accessibility for the region and those in the medium and high areas are compared
for dissimilarity, similar to rational methods and comparison of target andanget
areas used in the literature. This me®past focusing on target populations and any one
population can be compared independent of a reference population. The area of low
accessibility can also be explored independently. The demographic breakdown of the
area of low accessibility can providaeportant information on who is disadvantaged by
the transportation network. Collecting this information over time and comparing it across
planning cycles can begin to identify patterns that can be addressed to reduce forming
inequitable outcomes.

Each nethod provides the opportunity to focus on any population, those
mentioned in the research or other, and analyze effects on that population. They also do
not focus solely on target populations but do provide opportunities to specifically
measure target paolations. This allows an analysis of any and all populations of the
region to assess the equity of outcomes in a comprehensive manner. The proposed
methods are independent of thresholds, do not create target areas based on concentrations
of population ad in some cases do not require comparison with a reference population,
addressing some of the limitations of current practice. The proposed approach also
evaluates the distribution of the impact across a population and does not compare a single
point of central tendency.

Finally, the methods can all also be conducted continually and the results can be
evaluated over time. Repeating this analysis process incorporates the temporal

component for cumulative impacts: an important factor of equity. Onasdlibe has
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been measured, the analysis can continually be conducted duriagiiaeplanning

update cycles and compared over time. They are all derived from a spatial context and
the geographical component can be used to provide additional inforrmatian

analysis. A significant point is that comparisons are typically based on travel demand
models. These forecasts provide important information for planning but the populations
are synthetic and land use patterns are forecasted introducing a famtarhoncertainty

into the evaluation. The use of historical data or a benchmarking process is not
commonplace currently.

All of these analysis methods produce information that can tell a story about
equity within the context of the region. The fisédp in the proposed process is a
contextual analysis. This step helps to move the focus of an equity analysis from
identifying if the results are equitable to asking what the results say about gaps in
performance and highlights the qualitative compowoétiie analysis. To support the
guantitative analytical comparison of methods, qualitative research, as discussed in the

next section, was conducted.

3.4Formal Procedures for Equity Considerations of Cumulative Impacts

The goal of this dissertatonesar ch i s not to answer the
equitable?0 It is to provide useful inform
process in an effort to move towards equitable outcomes. For this reason, it is important
to identify paths of influence farquity considerations. The literature review led to an
understanding that equity considerations would be most effectively applied during the
performance management cycle. To understand how this can be done in practice, four
case studies were reviewedelcases were selected based on population size,
incorporation of equity in planning objectives, use of performance management practices,
and evaluation of equity using accessibility. The case studies not only served to provide
background information, byirovided insight into the needs for and limitations of
integrating equity considerations into decision making. Further explanation of the
methods used and the results of the case studies can be found in Chapter 4.

The case study results, literatureiesv findings, and the results of the analytical

comparison of methods were used to develop recommendations faalugeg planning
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of transportation systems to achieve equitable outcomes. Borrowing from policy analysis
to compare the implementation of ptiaes across the case studies, the values of

Equitable Transportation Planning distilled from the literature review were compared

with the cases in practice. The results of this analysis along with the quantitative results
of the analytical comparison afethods further highlighted gaps, which were then used

to develop of a set of recommendations for methodological procedures and planning
processes.
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CHAPTER 4
CASE STUDY REVIEW: PLANNING FOR EQUITABL E

TRANSPORTATION OUTCO MES IN MPOS

4 1 Introduction

This chapter presents the findings of four case studies of metropolitan planning
organizations (MPO) that were identified for comparison to the Atlanta regional planning
agency, the Atlanta Regional Commission (ARC). The cases were selected based on the
MP O pesformancebased planning approach, equity evaluation procedures, accessibility
measures or some combination of these practices and were studied in light of the concept
of Equitable Transportation Planning. The case studies were examined for their
incorporation of equity into project programming processes and the focus on equitable
outcomes in the planning process. This forced a focus on perforibaseéd planning.

The methods used to evaluate equity were of particular concern for their abilitynto alig
the analysis with a better understanding of the theories of equity and to expand the
process by examining a wider range of concerns (i.e. additional populations and
geographies). Additionally, the importance of cumulative impacts for Equitable
Transporation Planning encouraged the exploration of any methods for understanding
the effects of investments on a network level and over time. For each MPO,
comprehensive and transportation planning, equity procedures and measurement of
accessibility are detaile highlighting innovative procedures as well as limitations based
on the findings of the literature review and the concept of Equitable Transportation
Planning. Each case study and the introduction highlight the planning process and the

methodology for ealuating equity in separate sections with some concluding remarks.

4.1.1Long-Range Planning in Metropolitan Planning Organizations

Metropolitan planning organizations manage the metropolitan transportation
planning process shown kagurel3. In particular, they are responsible for developing

long-range transportation plans and approving the program of projects that will receive
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federal funding. These steps in the planning process are requirements for federal
transporation funding and although MPOs across the country have different levels and
ranges of power, these planning steps have significant influence over the development of
the transportation system. The lerange transportation plan sets the direction for

deckion making in the region and through the development of the Transportation
Improvement Program (TIP), MPOs approve the major transportation improvements for
urbanized areas. Through the development of case studies, this chapter reviews how four
agenciegranslate visions and goals through strategic planning to the development of the
TIP (Figurel4). Figurel4is a variation ofFigure 13 providing detas to highlight
performance management within the regional planning process. In these cases, special
attention was paid to the incorporation of equity into the vision and goals and how they

were then propagated through the process.
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the long-range plan and the TIP within the process.
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Strategic Planning Process

Regional Goals Agency Vision
Public and Political Input
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Figure 14 Performance management framework within strategic planning for tle Metropolitan
Transportation Planning Process.

4.1.2Equity Evaluations using Quantitative Analysis of Environmental Justice

Outcomes

Considerations for equity in the case studies were typically addressed through the
lens of the appropriate federal reagments, in particular, environmental justice.
Environmental justice can be defined as it
of all people regardless of race, color, n
development, implementation, aadforcement of regulations and polic{&PA n.d)
Executive Order 12898: Federal Actions to Address Environmental Justice in Minority
Populations and Lovincome Populations, with the legal backing of Title VI of the 1964
Civil Rights Act, requires alldderal agencies, including the Department of
Transportation (USDOT), to develop environmental justice regulations. The USDOT
outlined specific goals and regulations for environmental justice based on three
fundamental guiding principld&JSDOT 2012)
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1) To avoid, minimize, or mitigate disproportionately high and adverse human
health and environmental effects, including social and economic effects, on minority
populations and lovincome populations.

2) To ensure the full and fair participation by allgraially affected communities
in the transportation decisiemaking process.

3) To prevent the denial of, reduction in, or significant delay in the receipt of
benefits by minority and lovincome populations.

These three principles account for dispropordite burdens, inclusive
participation, and equitable receipt of benefits, reflecting both procedural and outcome
equity. Full and fair participation in the decisioraking process relates to procedural
equity. Outcome equity relates to the distributidiurdens and benefits. This research
concentrates on outcome equity.

Common practice focuses on the distribution of burdens, but trends in practice
show that benefits of transportation improvements, especially accessibility, are being
considered moreften. Quantitative analysis of environmental justice outcomes is most
often used by transportation agencies to assess the distribution of burdens, and to a lesser
degree, benefits (Amekud®mith,et al. 2012). It estimates the distribution of impacts
across the population, especially across target populations, and attempts to measure
distributive effects. The desirable result for outcome equity is distributive effects that are
equitable (not necessarily equal) across various segments of the popwhtoa the
impacts of transportation improvements are deemed equitable (i.e., fair, reasonable) by
various stakeholders.

Quantitative analysis of environmental justice outcomes can be organized into
three steps: identification of the population and piaeda that will be impacted,
determination of the impacts resulting from the transportation improvement, and an
analysis of the distributive effects for disproportionalfjgure15). A detailed

explandion of the process can be found in the Literature Review chapter.
™
Analyze \
~ Disproportionality

Define Population &

Study Area Determine Impacts

Figure 15 Existing framework for quantitative analysis of environmental justice outcomes.
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The threestep procedure for quantitative analysis of environmentatg@is
outcomes is most applicable for propetel evaluations; however, MPOs generally
evaluate the total program of projects and assess regional impacts with limited emphasis
on evaluating individual projects. Additionally, regional evaluations oftensf@n
regional cumulative impacts, such as accessibility, that require a-aackoegional
level analysis. Additional limitations of the quantitative analysis framework are
discussed in the literature review. The following section provides an oveotidne
process and how it is applied at the regional level.

The first step outlined in the quantitative analysis of environmental justice
outcomes is defining the population and study area. For regional impacts and network
based outcomes, the entirgign becomes the study area. The target population,
however, can be defined in several ways accounting for minority anthtmmne
populations at the minimum. The quantitative analysis procedure also requires that a
reference population is defined to whithe outcomes for the target populations are
compared. In the case studies, the reference population is either taken as the aggregate of
residents in the regional area, the residents that are not considered within target
populations, or the residentsathived outside of target areas. The target areas are
commonly delineated in regional analyses. To do this, a demographic analysis is
conducted to locate areas in the region with high concentrations of target populations and
the target populations areein represented spatially by census tracts or TAZs that contain
target populations above a certain threshold.

The second step of the analysis framework assesses outcomes of transportation
projects, programs, or policies to the general population. Taceps will differ based
on the impact being measured. In the case studies, the process for assessing regional
accessibility was highlighted to better understand the methods used in practice for
measuring this impact. The final component of quantitathaysis of environmental
justice outcomes is evaluating the effect of comparative differences between target
populations and reference populations. The typical methods used in the case studies
compared the impact on the target areas (however the taygdapons were defined) to
a reference population for equal impacts. In most cases, the case study MPOs followed
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the quantitative analysis frameworkRigure15to evaluate equity of outcomes for the
program of projec within their longrange plan.

4.1.3Case Study Selection

The MPOs selected as the four primary case studies are: Metropolitan
Transportation Commission, National Capital Regional Transportation Planning Board,
Puget Sound Regional Council, and Bostoni®edyletropolitan Planning Organization.

The case study MPOs were chosen for several reasons. MPOs of comparable population
size to the Atlanta Regional Commission were identified using the MPO Database
(USDOT n.d)provided by the USDOT. This databasélects data from the 2010 Census

and contains information for all existing MPOs. The eight additional MPOs with
populations between six million and three million were selected for initial evaluation.

Four additional MPOs were identified based on a weatliterature and internet

resources on metropolitan environmental justice practices and equity assessments as they
relate to accessibility. All MPOs identified as potential case studies are listatle

10. The planning documents, primarily lenange plans, and other Internet resources

were reviewed to answer a set of questions for each of the 12 MPOs. These questions are
found inTable 11 The answers provided ibiltyor mati on
priorities, equity assessmengsivironmental justicerocesses, and accessibility

evaluations. MPOs that expressed equity as a planning objective, had sustainability
focused longrange plans, and/or had equity analyses that differed from theasand
environmental justicquantitative analysis were identified as possible case studies. Four
MPOs were selected for case studies and four more MPOs were identified as
supplemental. This chapter details the loagge planning process, equity evaluations

and accessibility analysis of the four primary case studies.
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Table 10. MPOs Considered for Case Study Review

MPO City State Population | Size
Atlanta Regional Commission Atlanta GA 4,819,026 4,573
Metropolitan Transportation Commission Oakland CA 7,150,828 7,489
National Capital Regional Transportation Planning Boanhshington DCDC, MD, VA 4,991,324 3,111
Puget Sound Regional Council Seattle WA 3,690,866 6,384
Boston Region MPO Boston MA 3,159,512 1,458
Southern California Association of Governments Los Angeles [CA 18,051,20B 38,649
Southeast Michigan COG Detroit Ml 4,703,598 4,608
Mid-Ohio Regional Planning Commission Columbus OH 1,426,188 1,132
San Diego Association of Governments San Diego CA 3,095,271 4,260
Houston-Galveston Area Council Houston TX 5,892,002 8,466
Delaware Valley Regional Planning Commission Philadelphia [PA, NJ 5,626,318 3,811
Maricopa Association of Governments Pheonix AZ 4,055,281 10,655
Central Lane MPO Coburg OR 249,601 124
Table 11. Case Study Screening Questions

Questions for primary review of case studies

| s ifteygou i ncl uded i n disct

sustainability discussion)?

|l s Aequityd a goal or pr

Does the agency @swironmental justsetheir equity

assessment?

Whaenvironmental jusfiganeworr process do they ust

How do they identify target populations?
Do they measure accessibility with regards

to equity,

How does the agency define and measure accessibilit

4.2 The Atlanta Regional Commission

The Atlanta Regional Commission serveshesMPO for the greater Atlanta

region. ARC is among the very large MPOs with over 2.5 million residents. The Atlanta

region, as defined by the MPO, has a population over 4.8 million and spans 18 counties,

approximately 4,600 square miles. The Atlantnping region has several other

definitions including one for USEPA air quality nattainment (20 counties), the US

Census MSA (28 counties) and the regional commission for the state of Georgia (10
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counties). ARC develops the strategic vision for trartggon in the MPO region,
provides technical support through travel demand modeling and develops and approves

the TI1P. A detailed discussion of ARCOs p

4.2.1Long-Range Planning Process

The current longange comrehensive plan, PLAN 2040, was originally adopted
in 2011 and most recently updated in early 2014. The ARC is currently in the process of
developing the next longange regional plan, which has an anticipated completion of
spring 2016. The currentplans gui ded by the purpose, Avi s
sustainable growth by balancing environmental responsibility, economic growth and
social needs while maximizing benefits to
objectives and principles. The purpasearly expresses the triple bottom line of
sustainability. A set of five objectives are supported by a set of principles, which
together form the official land use policy for the region and guide programming and
investment decisions within the Implemeida StrategfARC 2011). The program of
projects is developed through a process of categorizing, filtering and ranking projects.
The final program is also evaluated on a set of performance measures that incorporate
MAP-21 National Performance Goals aslvas state performance metrics. Impacts of
the program of projects are derived from the travel demand model and a future build and
future nebuild scenario are compared against a base scerfaime12 shows the
perfaomance measures that were used to compare the current base year performance to a

forecasted build and Aouild alternativg ARC 2014).

88



Table 12: Plan Level Performance Measures for PLAN 2040 March 2014 RTP Update and Results

(ARC 2014)

Performance
Emphasis Area

Measure Description

2015 Base

2040 No-Build

2040 Constrained

Mobility

A travel

Walk to Transit 58

Walk to Transit 60

Walk to Transit &0

time by auto / transit (in
minutes)

Drive to Transit 59

Drive to Transit 79

Drive to Transit 7

Automobile 39

Automobile 61

Automobile 53

Connections

/
Accessibility

Worker access to
employment centers within
45 minutes by car (index)

1.0

0.57

0.77

Worker access to
employment centers within
45 minutes by transit (index)

1.0

0.87

110

Average number of jobs
within 45 minutes of home
for typical person

472,677

308,360

400,015

Economic Growth

Total congestion cost per
person

51,862

$5,023

$3,900

Number of reliable trips in
PM peak period

89,065

132,518

215,406

Peak period highway VMT

17,377,388

22,146,969

22,044,383

Peak period highway speed
{mph):

General Lanes : 41
Managed Lanes: 48

General Lanes : 29
Managed Lanes: 41

General Lanes : 32
Managed Lanes: 44

Peak Period truck delay
(hours)

101,722

419,156

323,544

Safety

Percent of all regional
crashes with an identified
PLAN 2040 Update project

24%

Percent of PLAN 2040
Update projects that
intersect above average
crash rate facilities

100 %

4.2.2Equity and Accessibility

Equity is not explicitly discussed in the objectives, principles or the performance
measures; however accessibility is reflected in the planning goals and performance
measures. ARC has goals to promote placeseadly access to jobs and services and
expand access to community resources, which includes providing reliable transportation
alternatives especially to regional cent@&RC 201H). Accessibility is also a program
level performance measure. Access to legmpent by automobile, transit and walking
was evaluated as shownTiable 12 For auto and transit accessibility, PM peak travel
time to the regional employment centers was determined based on the base year, 2040
build and 2040 ndouild options. Walkingccessibility was evaluated based on potential

demand. This was measured by the intersection grid and the number of households,
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services and retail jobs a person could walk to. A multimodal accessibility measure was
also created that provided a compesihderstanding of access to employment by all
three modes within a 4&inute transit trip, a 3@ninute drive or a 1#ninute walk(ARC
2014).

Despite the absence of equity in the objectives and performance measures, ARC
was active in the arena of procedl equity while developing PLAN 2040 and had a
Community Engagement Plan, Social Equity Advisory Committee, focus groups and
listening sessionARC n.d.) Furthermore, environmental justice assessments for the
planning scenarios were conducted througtEquitable Target Area Analysis, as
described below.

The ARC evaluates equity within the context of environmental justice. It follows
a process that identifies Equitable Target Areas (ETA) and compares impacts for these
areas to the region. The 2015As are defined based on poverty and race. To develop
the demographic profile, the concentration of households in poverty, and the African
American, Asian, Hispanic, and other aehite race populations for each census tract
were determined. The standaeliations for each of these demographic segments
(excluding the outliers) were used to create categories. A census tract was considered
Category 1 if its percentage exceeded the highest standard deviation, Category 2 if it was
between the second highesid highest standard deviation and Category 3 if it was below
the secondhighest standard deviation. ETAs were defined as any tract that fell into
Category 1 or 2 for poverty. Minority population categories were then used in
distinguishing between vethigh and high in the ETA Index. Figure 86ows the
current ETAs being used ftine plan update. Very High ETAs are tracts with both
poverty and minority populations in Category 1. A High ETA indeleot$ tracts with
poverty in Category 1 but minority populations in Category 2 or lower. Finally, Medium

level ETAs are tracts with poverty in Category 2, regardless of minority population.
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ETA Index by Census Tract

- Very High

Medium

Rait Lines

Highways

Figure 16 ARC Equitable Target Areasfor 2016 Plan Update(ARC 2014b)

The ETAs were historically used to identify if projects were planned in the areas
by determining what percentage of the projects were planned relative to the percent of the
population. Travel demand model results wese aised to evaluate the changes in
impacts for ETAs. A new process is being used in the updated plan. There is a focus on
accessibility using Open Trip Planner transit data to determine the base year accessibility
in environmental justicareas. This iimrmation supported the technical assessment.

Using open trip planner and ladders of opportunity, the definition of accessibility is
moving from travel time to work to a more opportuniiEsed evaluation. The ladders
of opportunities identify hospitaléibraries, colleges, public and private schools within a
60 minute transit trip, and grocery stores within a 30 minute transit trip. Also, ARC is
incorporating ETAs into other decisianaking processes such asdiepth neighborhood
studies led by the Rerty Committee and project evaluation analyses.
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4.3 Metropolitan Transportation Commission

4.3.1Long-Range Planning Process

The Metropolitan Transportation CommissidwiTC) is the regional planning,
coordinating and financing agency for transportatiolméeSan Francisco Bay area. The
nine-county area comprises over seven million residents in about 7,500 square miles
(MTC 2015) The current longange planPlan Bay Areawas approved in the summer
of 2013 with a 2040 planning horizon. It is the coeffansive transportation and land
use plan for the region and the process for developing it was performance based.
Performance measur ement hasandeplaningsisced i n d
2001 but the previous plafransportation 2035was consideed t he MPO&s f i r
Aper f ob ana & ¢ @HWA 2818) Figurel8depicts its development.

92



Light Rail (Muni & VTA)
Cable Car (Muni)

2010 POPULATION

> 350,000
50,000-350,000
<50,000

Figure 17 San Francisco Bay Area and Metropolitan Transportation Commission Plnimg Area
(MTC 2013a)
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TRANSPORTATION 2035
VISION “WHAT |F” ANALYSIS

*Goals and Three E's

(Environment, Economy and Equity)
Performance-based scenarios

- Define performance measures

- Achieve with defined strategies

* Adopt Performance Objectives

1§

Project Performance Assessment

Qualitative Policy Assessment Criterla Quantitative Evaluation Criteria

Based on Goals: Based on Performance Objectives:
Maintenance, Congestion Relief, Deday, Emissons, Safety, Miles
Clean Aur!Climate, Access! Driven, Affordabilty, Maintenance

Livable Communities/ Safety

.

Program Assessment - Draft Transportation 2035 Plan
(Financially Constrained Investment Program)

* Select investments:
- Project performance evaluation ientifies outliers (positive and negative)
- Other policy considerations deliberated

* Evaluate overall performance based on adopted Pedformance Cbjectives

Figure 18 Development of "Transportation 2035," MTC's first performance-based longrange plan
(FHWA 2013)

The development process for the current pidan Bay Areafollowed a similar
process and reflégthe performance management process outlinEgyure14.
Performance targets were established based on regional goals. A set of visioning
scenarios coupled with different land use and transportation investmeunfptotsthe
goals and these visioning scenarios were evaluated based on how well each scenario met
the performance targets. The scenarios were then refined by evaluating high and low
performers at the project level and a short list of alternative scemagshosen. The
alternative scenarios were subject to a comparative evaluation to determine which
alternative best supported the lar@gnge planning goals, similar to the feedback loop in
Figureld. The preferred scano was then included iAlan Bay Areas the TIP. The
MTC planning process is outlined figure19.
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FIGURE 3: Plan Bay Area Development Process

+ Community-Based
Focus Groups.

« Plan Open Houses
and Public Hearings

+ Telephone Poll

* Local Clected Officials
Briefings

+ Online Input
~ EIR Public Hearings.
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VISIONING SCENARIOS ALTERNATIVE SCENARIOS PREFERRED
SCENARIO
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Plan Bay Area
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ROUND 1 ROUND 2 ROUND 3 ROUND 4

Figure 19 Development process for MTC'slong ange pl an fdP I (aMT @azy0 1A¥ e a

Theperformance targets used to guide the planning process were adopted in the
beginning of 2011. The desired performance outcomes were based on the fundamental
goal of sustainability and integrating the three Es (environment, equity and economy).
Population, employment and housing forecasts were used to project the future needs and
provide a basis for regional land use plan. The transportation network from
Transportation 203%vas used as the initial scenario. Stakeholder and community
feedback led to a sef five alternative scenarios better equipped to meet the ten
performance targets Figure20. The scenarios were then subject to a pro@al
assessment of the performance and-eostf ect i venesggedaf the regio
transportation investments. Projects are evaluated based on their-bestafétio, their
ability to support the performance targets and whether or not they serve a target
population. Low performers (with benetibst ratios of less than 1 or atse effects on
the performance targets) were still included in the plan if they were able to demonstrate
positive effects on social equity and lemcome neighborhoods.

Approximately 900 projects were scored and ranked based on the comprehensive
vision for regional transportation. By incorporating performance into the program

development process and linking it to goals and important issues for the region, there was
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a significant change in comparison to past processes. Typically highway projects would
rank the highest; however, now projects such as infill transit and others that serve the
core of the region tend to rank highest (Kirkey 2015). The project evaluation includes
both quantitative and qualitative assessments of social equity objectivesdesadd
regional equity goals (Johnson 2015). The prdpatl assessment step led to the
determination of a preferred scenario to be includdtlan Bay Areaas the TIP. The
preferred scenario and the five alternative scenarios were tested for tlyet@lniléet the
targets, two of which were mandatory. The performance of therkorge plan is
analyzed and summarized in tRerformance Assessment ReMT C 2013b)

The adoptedPlan Bay Areaneets some of the 10 performance targets (and-5 sub
target$ as shown irFigure20. It meets or exceeds 6 targets, is slightly below on 3

targets and misses 2. It moves in the opposite direction on the remaining four targets.

One of these target s gepeintd (o 56fpdreectfroen®& e by 10
percent) the share of leincome and lowemi ddl e i ncome residents?®o
consumed by transportation and housing. T

percent. The targets that are not achieved highliglatsanf needs and are taken as a call

to action and MTC supports improvements in these areas through coordination with other

agencies (e.g. for land use considerations) and strategies such as using discretionary
funding programs (e.g. affordable housinggreons) (Johnson 2015).
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Summary of Performance

Plan Meets or Exceeds Target

Climate Protection | Target #1: Reduce per-capita
| €O, emissions from cars and
light-duty trucks by 15 percent.

Plan meets and exceeds target;
reduces per-capita emissions of CO,
by 18 percent (by 2040).

©

Plan Moves in Opposite Direction From Target

Adequate Housing l'l'lpilz:HouseXOOpamem Plan meets target; houses
| of the region's projected growth | 100 percent of population growth.
| by income level (very-low, low, N @
‘ , above-moderate)
‘mmndsphcmwm
Healthy and Safe | Target #3a: Reduce premature | Plan meets and exceeds target;
Communities ‘duthslmapounto reduces premature deaths from %
Reduce Particulate Matter | fine particulates (PM, ) by exposure to fine particulates by
i}om. N 71 percent.
“I’m #3c: Achieve greater Plan meets target; achieves greater
‘ jores In hichly | / s Sl " @
areas. highly impacted neighborhoods.
Open Space and | Target #6: Direct all non- Plan meets target; directs all non-
Agricultural Land } within within the | _ @
the year 2010 urban footprint existing urban footprint.
‘umanpowlh i
Economic Vitality Target #8: Increase gross Plan meets and exceeds the
| regional product (GRP) by 110 | economic growth target; 119 percent | @
| percent — an average annual increase in GRP is forecasted over
| growth rate of approximately 2 | the life of the plan.
| percent (in current dollars).
Plan Makes Progress Toward Target
Healthy and Safe | Target #3b: Reduce coarse Plan reduces coarse particulate
Communities issions (PM,,) by issions by 17 percent, but falls ~ ‘@’
Reduce Particulate Matter | 30 percent. short of target.
Active Transport | Target #5: Increase the average | Plan boosts per-person active
}daliytimewamuvb&impev transportation by 17 percent, but falls
| person for transportation by 70 | short of target. » ‘O’
;pemem(lwanmaged)S
“ninulesgarpevson per day). |
Transportation System | Target #9a: Increase non-auto | Plan boosts non-auto mode share to
Effectiveness | mode share by 10 percentage | 20 percent of trips, but falls short of @
Increase Non-Auto ipomsnoZGpememdmps). target. -
Mode Share |
Reduce VMT per Capita | Target #9b: Decrease Plan reduces VMT per capita by
| automobile vehicle miles 9 percent, but falls short of target. @
| traveled (VMT) per capita by + A8
. |lOopecemt. | o —
Local Road Maintenance ‘Tm'lo‘l: Increase local Plan improves pavement condition of
road pavement condition index | local roads to a PCI of 68, but falls .‘0’
| (PCI) to 75 or better. short of target.

Reduce Injuries and Target #4: Reduce by
Fatalities from Collisions | 50 percent the number of

Plan moves in opposite direction from
target; injury and fatality collisions

injuries and fatalities from all are projected to increase during plan @
collisions (including bike and period by 18 percent.
pedestrian).
Equitable Access Target #7: Decrease by Plan moves in wrong direction; the
10 percentage points (to share of household income needed
56 percent from 66 percent) to cover transportation and housing
the share of low-income and costs is projected to rise to 69 @
lower-middie income resi percent for low-i and lower-
household income consumed by | middle income residents during the
transportation and housing. Plan Bay Area period.
Transportation System Target #10b: Decrease Plan moves in opposite direction from
Effectiveness distressed lane-miles of state target; the percentage of distressed
Highway Maintenance highways to less than 10 state highway lane-miles in the region @
percent of total lane-miles. will rise to 44 percent of the regional
highway system by year 2040.
Transit Mzintenance Target #10c: Reduce the share | Plan moves in opposite direction from
of transit assets past their useful | target; the share of transit assets
life to O percent. past their useful life is projected to @

increase to 24 percent of all assets
during the Plan Bay Area period.

Figure 20 Summary of "Plan Bay Area" performance (MTC 2013a)

4.3.2Equity and Accessibility

Although the plan fails to meet its equity performance target, MTC identifies

ng
performancebased approach. In addition to the 10 performance targets, there is a set of
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equity measures used in tBquity Analysis RepofMTC 2013c)for the Bay Area that

are evaluated concurrently. TRguty Analysis Reporsummarizes the work conducted
throughout each phase of the planning process and the assessment of five quantitative
measures related to equity concerns: housing and transportation affordability, potential

for displacement, healthy commities, access to jobs and equitable mobilltsi{le 13).

Table 13: Equity Performance Measures for "Plan BayArea" (MTC 2013a)

TABLE 5: Plan Bay Area Equity Performance Measures

Equity Issue ‘ Performance Measure

1 | Housing and Transportation Affordability | % of income spent on housing and transportation by
low-income households

2 | Potential for Displacement | % of rent-burdened households in high-growth areas

3 | Healthy Communities Average daily vehicle miles traveled per populated
square mile within 1,000 feet of heavily used roadways

4 | Access to Jobs | Average travel time in minutes for commute trips

5 | Equitable Mobility Average travel time in minutes for non-work-based trips

The Equity Analysis Repodutlines the results of the analy&s thePlan Bay
AreaEquity Performance Measures, which is a separate but complementary equity effort
to Title VI andenvironmental justicéederal requirements. TH&guity Analysis Report
evaluates the outcomes of the program relative to the fiveyqupriftormance measures
and also examines the financial and spatial distribution of project investments across the
region. MTC follows the commonly used equity analysis prodégsie15), identifying
the target populath spatially and then evaluating the impacts in target areas. MTC
refers to the target areas as communities of concern.

The Bay Areads traffic analysis zones (
concern based on the demographic composition of theergsidAreas are considered
communities of concern if they have a significant concentration of four or more of the
following: minority residents, lowncome individuals, persons with limited English
proficiency, individuals 75 years or older, z&xar housholds, singlearent households,
persons with disabilities, and renters paying more than 50 percent of household income
on rent. The definition of communities of concern usebransportation 203tncluded

only areas with 70% minority or 30% leiwcomeresidents, but feedback from that
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planning cycle suggested the inclusion of additional target populations to provide a more
focused definition. Apprehension that the coveragErafsportation 20386 slefinition
would make analysis difficult to interpretor a r egi onmitrmar i ti 0 Aanadg
an increasing number of minority residents led to the inclusion of the additional target
populations. Most of the TAZs identified by the new definition were also captured by the
old definition(MTC 2013c)

As mentioned, TAZs with high concentrations of four or more target populations
are considered communities of concern. A TAZ is also identified as a community of
concern if it has high concentrations of both minority andileveme residents, even
withoutot her target popul ations. The threshol
concentration of these populations are between the regional average and one standard

deviation above the mean as showit @ble14.

Table 14: Target Populations and Thresholds for MTC Communities of Concer{MTC 2013c)

| %ofneglonal | l:onmntrlﬂot1
Disadvantage Factor

1. Minority Population 54%

2. Low Income (<200% of Poverty) Population 23% 30%
3. Limited English Proficiency Population 9% 20%
4. Zero-Vehicle Households 9% 10%
5. Seniors Aged 75 and Over 6% 10%
6. Population with a Disability 18% 25%
7. Single-Parent Families 14% 20%
8. Rent-Burdened Households 10% 15%

After the communities of concern are identified, the performance of the TAZs
categorized as such is assessed in the five equity performance areaachFalternative
programming scenario the performance metrics are estimated and the results are
compared on two points to assess dispropor
forecasted results have positive impacts on communities of cancesmparison to the
base year. FdPlan Bay Areathe estimated impacts in the equity performance areas
were compared between the base year 2010 and each forecasted scenario to determine the
direction and magnitude of trends. The second point is whebin@munities of concern

and other parts of the region are impacted similarly. To do this, the plan compares the
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difference in impact between the 2040mald forecast and the preferred scenario (Draft
Plan) for the communities of concern and the remaintithe region.

Accessibility for target populations is covered in the performance measures
related to job access and equitable mobility. Access to jobs is measured based on
commute time, and travel time for all other trips is used as the measucgiitabée
mobility. The travel time for both commute and roandatory trips is derived from the
activity-based travel demand model for the region. Average travel times for communities
of concern are compared across the program alternatives and alserbétevéarget

populations and the remainder of the regidahle15).

Table 15: Average Travel Times for MTC target and referenceareas(MTC 2013a)

2% Change
Mo
Base Project
Year to to
Target Population Project Project
Average Communities of Concern 25 26 26 25 26 25 506 -1%
Commute
Time Remainder of Region 27 29 27 26 27 27 2% -5%
Average Communities of Caoncern 12 13 13 13 13 13 5% 0%
Non-Commute
Time Remainder of Region 13 13 13 13 13 13 1% 0%

The results of the equity analysis are usedomply withenvironmental justice
and Title VI requirements. Thanvironmental justicanalysis focuses on the comparison
of communities of concern to the remainder of the region. All transportation investments
were mapped across the region to asesspatial distribution of projects between
communities of concern and the remainder of the region. Additionally, withBchiéy
Analysis Reportthere is a Transportation Investment Analysis section that compares the
level of investment for the agegation of minority and lovincome populations with
regard to their transportation use and population shares in the Bay Area. Title VI
Analysis uses this information and focuses on transit benefits for minority transit riders.
In the end, the plan scel@s are evaluated for their ability to reduce disparities
between communities of concern and the remainder of the region, comparing the
differences between communities of concern and the remainder of the region for the base
year and the forecasted planscer i oS . Actual di sparities

Snapshot Analysis that is designed to measure and track transpendédied indicators
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for communities of concerfMTC n.d.) This analysis was developed in 2010 and tracks
performance on selecté@nsportatiorrelated indicators for communities of concern

over time to demonstrate the outcomes of investments across planning cycles. It is the
result of a recommendation from the previo
performancebased appro&cto planning. Although Snapshot is not currently updated,

MTC expects to renew the analysis in the next 18 months to provide regional data and

trends.

A key finding from the MTC case study review relates to the benefits of
prioritizing equity. Of the far case studies, MTC has one of the most-detlumented
processes for including equity in the planning process and also does a superior job of
incorporating equity considerations into the planning process. MTC formally includes
equity as a priority in # longrange planning process and as a result, they incorporate
equity considerations into the program evaluation by using an equity measure in their
primary performance measures and by conducting further equity analyses to evaluate
program scenarios. $hould be noted that the adopted plan did not meet all the
performance targets; however, MTC has established additional analyses such as the
Snapshot Analysis to evaluate disparities over planning cycles and continues to support
discretionary funding progms to address key transportation issues in Communities of
Concern such as the Lifeline Program and Community Based Transportation Planning

grants.

4.4National Capital Region Transportation Planning Board

4.4.1Long-Range Planning Process

The National @pital Region Transportation Planning Board (TPB) is organized
under the Metropolitan Washington Council of Governments (MWCOG) and oversees
transportation planning in the Washington DC metropolitan area as the MPO. The area is
home to over 5.3 million mdents and spans approximately 3,500 square miles, including
four counties in Maryland, four counties in Virginia, and the DistRajire 25

(NCRTPB 2014). The trangurisdictional nature of the MPO leads to coordination

101



between the District Departmeof Transportation, Maryland Department of
Transportation, and Virginia Department of Transportation. These three entities have
their own funding streams and processes for project development and identify projects
through statdevel longrange planning Additionally, the TPB has 12 cities and 8
counties as member jurisdictions as well as the regional transit agencies, including
Washington Metropolitan Area Transit Authority, which identify and fund their own
transportation projects. Although the TPBymdentify additional projects through
technical analyses that it conducts at the
is the longrange transportation plan and the approval of the TIP. The TPB does not
allocate funding, prioritize or selegtojects, nor implement transportation

improvements; however, it has influence on the types of projects that are programmed
since it comprehensively reviews the regional system and the interaction between the
component$NCRTPB n.d.)and sets goals and elotives for regional transportation
(Klancher 2015).

TheRegional Transportation Priorities PlafiRTPP), approved in January 2014,
outlines strategies to address significant transportation challenges in the Capital region.
It serves as a policy framewott guide the MPO and the local and state leaders in the
identification of transportation improvements; it informs the development of the
Constrained Longrange Transportation PIg{CLRP). The RTPP supports the goals of
MWCOGO6s ¢ ompr eRegon Brivarce angdutines,goals, objectives and
strategies for developing the regional transportation system. The broad goals of the
RTPP lead to three regional prioriti¢squre21) and a set of supportingrategies. The
second priority in the RTPP is to Astrengt
which is closely related tenvironmental justicand equity in general and is supported
by strategies such as ensuring accessibility for traditionapddiantaged groups
including persons with disabilities, low incomes and limited English proficiency. There

are various implementation suggestions to achieve this, including expanding transit
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service, limiting negative effects of fare increases, and prayidformation in multiple

languages and formatSiICRTPB 2014).

Three
“Building Block”
Priorities

Move More
People and Goods
More Efficiently
Alleviate Congestion

and Crowding, and
Accommodate Future Growth

Strengthen
Public Confidence
and Ensure Fairness

Pursue Greater
Accountability, Efficiency,
and Accessibility

Meet Our
Existing Obligations

Maintain the
Transportation System
We Already Have

Figure21Thr ee regional pri or iot i(eNCROTWPEBl i2eldd i n t he

The RTPP is the policy framework for planning in the Capital region and the
CLRP isone component of its implementation, along with the TIP and other state and
local programs and regional initiativdsigure22). The CLRP is the financialifeasible
compilation of projects for the time horizon of 25 geeand was most recently updated in
2014. The program of projects in the CLRP is assessed in relation to the RTPP in a
document called thBriorities Plan AssessmeniThe CLRPPriorities Plan Assessment
provides a qualitative evaluation of how the CLR&etts the regional transportation
goals asserted in the RTPP and supports a
evaluate how well the projects and programs in the CLRP, taken as a whole, support
regi onal (NBRTPB2014pgi B.sThePriorities Plan Assessmenses
information from the supporting technical evaluations (the Performance Analysis, the

Financial Analysis, and the Cooperative Ldtske Forecast) and professional judgment
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to answer two questions for each of the strategiestkaklated to the three regional
priorities:
1 What does the CLRP tell us?

1 Whatis the basis for this assessment?

Implementation of the Regional Transportation Priorities Plan

Policy Framework Implementation

Regional The CLRP (Financially Constrained

Tran Sp ortation Long-Range Transportation Plan)
Priorities The TIP (Transportation Improvement

: ?(g Plan \ Program)

| State and Local Programs

Figure 22 Implementation pathways for the TPB regional strategic planNCRTPB 2014b)

Projects are not specifitaidentified or evaluated in theriorities Plan
Assessmerand the assessment does not affect approval of the CLRP and TIP; rather the
report provides a high level estimation of how the priorities may be met through the
CLRP. This suggests that a foation has been created for performance management by
tying the projects in the CLRP to regional priorities in the RTPP, yet there is opportunity

for progress, especially in evaluating how projects relate to regional goals.

4.4.2Equity and Accessibility

The CLRP is also analyzed for its impact on minority and transportation
disadvantaged population groups througleavironmental justicevaluation. The
environmental justicevaluation has three components, a demographic profile, a travel
characteristicanalysis and an evaluation of changes in accessiNBRTPB 2014c)
similar to the three steps of teavironmental justicanalysis process iRigure15.

Unlike typicalenvironmental justicanalysis however, TPB does not use thresholds or
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target areas to assess impacts such as accessibility. TPB creates demographic profiles of
the region to identify the geographic distribution of target populations (African

American, Asian American, Hispanic, lemvcome, disabled, limited English proficiency

and elderly populations), and uses the profiles to evaluate the distribution of investment
by mapping major highway, HOV and transit improvements in relation to target
populations. This process is similar th@tenvironmental justicevaluations. TPB

identified a limitation of their process that is consistent across the other cases as well:
forecasting location and other characteristics of target populations (Klancher 2015). In

the TPB analysis, it is assuththat the demographic profiles will not change over the
planning horizon.

The travel characteristics analysis identifies the commute mode for the target
populations based on ACS data and the demographic profile is used to determine the
proximity of theg demographic groups to existing and planned transit for a comparison.
The final component of the TP&ivironmental justicerocess is an analysis of
accessibility included in therformance AnalysisAccessibility is defined as the
number of jobs witln a 45minute commute via automobile and trasiCRTPB
2014d) The results are taken in aggregate for each demographic group and the total
regional population. The change in access for each group between the base year 2010
and forecast year 2040 is coanpd across all populationsBigure23). The
environmental justicprocess as it has been outlined is the main approach for addressing

equity by the TPB.
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Figure 23 Forecasted change in job ecessibility via automobile across demographic groups for the
TPB planning area(NCRTPB 2014e)

The TPB case exemplifies the complications of equity evaluations. The
environmental justicevaluation of accessibility in the CLRP concludes that there @re no
disproportionate effects and that gains and losses are similar across all population groups
for both modes evaluated (auto and transit). The maps published by TPB and shown in
Figure24 andFigure25tell more of the story. The areas of greatest loss in access are
concentrated in areas of high minority populations and in areas where the percent of
households considered lamcome exceeds the regionakaage. This is not reflected
when looking at the results on the aggregate and highlights the importance of the spatial
distribution of impacts and how spatial information works in concert with the
demographic distribution. In general, it supports theréiss that the equity evaluation

should not be conducted to determine whether there is or is not equity, but to provide
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information that identifies equity considerations and is useful to improve decision making

for equitable outcomes
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Figure 24 The change in job accessibility in the TPB planning area forecasted for 204RCRTPB
2014d)



MAJOR HIGHWAY SYSTEM IMPROVEMENTS
2010 - 2040

\

Existing Highway Network
3 Intersection Improvements
Add HOV or HOT Lanes
e New Road

s New Toll Road

------ Widen/Improve Existing

Sl

AFRICAN AMERICAN POPULATION b

Below 27% !
® %% X
54% or Greater

Y Low Density Population
/// [27% +. less tthyan 200 people/ Sq. Mile]

QNS

s [ 5 10 15 : = 5 ". $ &

A i ¥ ) Source:2010

Figure 25Major highway system improvements and the AfricanAmerican population in the TPB
planning area (NCRTPB 2014f)
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4.5Puget Sound Regional Council

4.5.1Long-Range Planning Process

The Puget Sound Regional Council is responsible for comprehensive planning in
the Seattle, Washington metropolitan area. The area has a population just fewer than 3.7
million peoplewithin four counties spanning about 6,400 square mit&gi(e26)
(PSRC 2008)Comprehensive planning for the region is guided/isyon 2040 the
strategic regional plan, adopted in 2008 to establigimaron vision for the future of the
region. The central theme ¥ision 2040s the triple bottom line of sustainability,
Apeopl e, prosperity and planet. o Under the
planning framework establishes six policy goatlegories. The six goal categories can be
found inFigure27. Within each of these categories, there are policies, actions and
measures. The policies in each of the categories direct land use, ecdavehpment,
environmental, transportation and other infrastructure planning across the four counties
of the region, producing a common framework for planning at various levels (e.g. county,
local, transit operator, etc.). Additionally, the policies pdevihe structure for the
functional plans, the Regional Economic Strategy and the Metropolitan Transportation

Plan(PSRC 2008)



Figure 26 Puget Sound Regional Commission planning area (PSRC 2008)
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Figure 27 Policy structure for comprehensive planning for PSRC as described in Vision 204PSRC
2008)

The Metropolitan Transportation Plan, titi€cansportation 2040provides the
long-range vision for transportation in the Seattle metropolitan areshargirategy to
attain it. It was adopted in 2010 and updated in 2014 and supfisida 20400 achieve
regional sustainability goals related to transportatieigure28 shows the framework for
developng Transportation 2040 The policies and measures\i$ion 2040are at the
center of the process. Prioritization of projects in the transportation plan is influenced by
issues identified at the state, regional, and local level and the evaluation eseHdhe
prioritization are based on the policiesvision 2040 Once the projects are funded and
implemented, they are monitored at the program level for their performance relative to
the planning goals. The findings are then used to identify issaefetds back into the

cycle. This generally follows the metropolitan planning processgare 13
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Figure 28 Framework for PSRC long-range plan "Transportation 2040" (PSRC 201@)

Transportation 204@vas updated in 2014 usiagiramework for project
evaluation that was generated by a working group and regional staff and was approved by
PSRC boards. The framework uses nine evaluation measures (ba4&sibor2040and
Transportation204@ oal s and pol i c iakligy joinmplemeatsegianal s pr o]
goals in order to prioritize the unconstrained project list for the-tange plan. Each
evaluation measure has an associated scorecard that provides a numeric point assignment
that reflects the level of benefit each projiscestimated to produce. This suggests a way
to incorporate benefits of transportation improvements into the project prioritization
process. The scorecard for the measure Social Equity and Access to Opportunity is

shown inTablel6.
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Table 16: PSRC Scorecard for Social Equity and Access to Opportunit(PSRC 201@)

Purpose: Improve environmental health. How well does the project avoid creating new,
mitigate existing, or eliminate previous negative impacts for the following populations:
minority, low-income, elderly, youth, people with disabilities, and households without
vehicles.
2 The project avoids creating new negative environmental health

impacts or physical barriers for these populations”
The project improves environmental health for three or more of these
populations
Choose The project improves environmental health for two of these

one populations
5 The project improves environmental health for one of these
populations

Purpose: Improve access to opportunity. How well does the project improve access to

Points areas of opportunity?

The project improves access — to an area with a low ranking for

opportunity and connects it with an area with a high ranking for

opportunity (as defined by the Growing Transit Communities

opportunity mappinglg}l.

Choose The project improves access to an area with a low ranking for
one 2 opportunity (as defined by the Growing Transit Communities

opportunity mapping).

The project improves access to an area with a high ranking for

1 opportunity (as defined by the Growing Transit Communities

opportunity mapping).

Total 10 (max)

4.5.2Equity, Project Selection and Environmental Justice

The scorecard for Social Equity and Access to Oppoptasisigns points for
improving the environmental health of target populations. Points are also assigned to
projects that improve access to opportunity relative to the ranking of the area. This
ranking is discussed later. Scorecards are also used tibizgiprojects based on other
evaluation measures including Air Quality, Freight, Jobs, Mutidal, Puget Sound
Land and Water, Safety and System Security, Support for Centers, and Travel.

Projects are categorized into one of four investment types: Radiystem
Expansion, Local Projects, Programmatic, and State of Good Ré&jadule 17 explains
these categories further along with anticipated funding based on financial strategy for the
30 years of thelpn. Projects in the system expansion category are subject to

prioritization using the evaluation measures. Projects that fall into this category are
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organized by the type of facility they will expand, Arterials, Bicycle/Pedestrian,
Highways, or Transitand relative project rankings are established for projects in each
infrastructure category. At the regional scale, the geographic distribution of benefits and
costs across six different regional growth areas (e.g. larger cities, unincorporated UGA,
rural, etc.) is then crosshecked with the Regional Growth Strategy to identify

geographies that do not align in terms of the distribution of projects, costs, or benefits.

Table 17: Investment Categories and Funding Levels for Transpdation 2040 (PSRC 2018)

Regional System Includes investments in highways, arterials, transit, and bicycle/pedestrian
Expansion facilities. This category also includes investments in existing and future transit
5 65 Billion capital as well as auto ferry capital costs.

This category includes investments in local transit, streets, and arterials as
identified in local comprehensive plans.

Programmatic This category includes investments in demand management, intelligent
5 7 Billion transportation systems, traffic operations, and passenger ferries.

State of Good Includes estimation of state, local government, and transit agency investment

Repair in Preservation, Maintenance, and Operation. This category also includes
5 81 Billion existing and future transit service cost.
Total . . . .
o Total investment in the Constained portion of T2040
5 173 Billion

The PSRC prioritization process for Regional System Expansion projects boasts
the ability to assess tradeoffs more effectively. The scorecards allow projects to be sorted
and ranked not only based on the overall anticipatedfitgnbut also by project status,
timeframe and on individual benefits (from the evaluation measures) to better understand
how the projects compare across various crif&@sRC 2018).

The projects that fall into the other categories do not use thecseds. These
projects are often prioritized outside of PSRC and are not subject to relgiesial
evaluation. However, some types of projects (e.g. the transit program) have regional
coordination that involves input from PRSC. Programmatic projecslsoeare

reviewed by staff (on the regional scale, not the project scale) to ensure that they align
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with regional policy before they are included in the financiatipstrained, fouyear
TIP. Some programmatic projects are also reviewed by a PSRC rgdwisod to
evaluate how policy investments meet the regional goals.

This project prioritization evaluation method was employed for the first time in
the 2014 plan update; however, because it was not a major update and did not produce a
new plan, projecscenarios were not evaluated and it was not subject to another NEPA
procesgScrivner 2015 In the original development of the longnge plan adopted in
2010, after PSRC created investment scenarios for financially constrained programs of
projects, thggrograms were subjected to additional evaluation including environmental
justice assessmen(Scrivner 2015) Environmental justice is used as a criterion for
evaluation of regional project investment scenarios in the NEPA FEIS process. The
FEIS addreses environmental justice in four ways:

1. The geographic distribution of benefits and burdens by county and county
Subarea,

2. The distribution of benefits and burdens by income groups,

3. The distribution of benefits to freight and passenger vehicles, and

4. An accainting and comparison of investment benefits to minority and
low-income residentPSRC 2010b)

Alternative program scenarios are compared based on potential impacts (noise, air
quality, land use, employment, etc.). The estimated benefits (in dollarsdrmpared for
environmental justicpopulations across all scenarios in the four ways outlined. The
impacts from the alternative scenarios are compared to determine which one yields the
highest benefit with consideration efivironmental justiceopulatons.

Similar to standard practicespvironmental justicareas are defined based on a
threshold oenvironmental justicpopulations.Environmental justicpopulations are
identified as minority (Black, Hispanic, Asian, American Indian, or Pacifintka and

low-income (households with incomes of 1.99 times the poverty line and below). The
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percentage of each of these populations within a census tract is used to determine
environmental justicareas. Maps establish a stratification for the distiobutess than
10%, 10%20%, 20%25%, 25%35%, 35%50% and above 50%. The justification for
the breakdown is not expligiPSRC 2010b)

4.5.3Equity and Accessibility

Puget Sound Regional Council treats equity as an entity independent, yet related
to, ervironmental justice. It is positioned within the scope of sustainability, which is the
guiding principle ofVision 2040 The prominence leads to increased incorporation into
planning procedures and advanced methods of evaluation. An innovative prdaoedure
evaluate access to opportunity is applied to the region to inform fair housing and equity
of other development. The process is called Geography of Opportunity.
Through Geography of Opportunity, communities rich in opportunities such as
housing, eduation, jobs, transportation and health are identified. The process of
identifying opportunityyr i ch communi ties follows the Kiryv
Communities approach that was developed to
unfair mechanismi& community development based on research in fair ho(Kingan
Institute for the Study of Race and Ethnicity 200The approach was applied to the
Puget Sound region as a part of the Growing Transit Communities partnership. Based on
a set of oppotnity indicators, maps are generated showing areas of high and low
opportunity. For PSRC, areas of high opportunity were identified by the presence of
indicators found irFigure29. The indicators wereedeloped with the help of public
participation. Data for each of the five indicators was used to calculate an opportunity

index for each census trg@SRC 2012)
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Education Economic Health Housing and Mability and Health and
Neighborhood Quality Transportation Environment

« math test scores « access to living wage [ - vacancy rate = cost per commute « distance to nearest
« reading test scores jobs » foreclosure rate « proximity to express park or open space

« student poverty + job growth trends, - high cost loan rate bus stops + proximity to toxic
« teacher qualification 2000-2010 - housing stock + average transit fare waste release

+ graduation rates * unemployment rate condition - percent of commuters [Jil + percent of area that is
= crime index who walk within a food desert

Figure 29 Opportunity indicators used to produce opportunity indices for PSRC(PSRC 2012)

Maps for each of the five indicators and a composite map were created based on
each tractds opportunity index. The oppor
area of the region and compared to the distribution of retjty, disability, poverty,
public assistance (including WIC and Section 8) and disadvantaged businesses. The data
are aggregated for the region across population demographics to identify who has access
to high and lowopportunity communitiesHjgure30). Housing becomes a primary
focus for planning, however, access to light rail transit is also highlighted. The results of
the opportunity mapping were incorporated iltansportation 204@nd used toank
areas as high or low opportunity in the performance scorecard for Social Equity and

Access to Opportunities.
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Figure 30 Opportunity distribution in PSRC by demography group (PSRC 2012)

PSRC evaluates equity separatebnirenvironmental justice and as such has the
opportunity to innovate the analysis, which is done through Geography of Opportunity.
Unlike the standard method, no target areas are delineated and access is evaluated across
the entire population for each ¢gt population. Geography of Opportunity also
innovates the measurement of accessibility moving it past travel time to destinations,
incorporating housing, health and education concerns and providing an estimate closer to
real accessibility rather thanmgeived accessibility. By using this innovative approach
within a planning process that prioritizes equity, results in equity of access are used as a
criterion for both project selection and program evaluation in a formalized, and even

quantitative, way.
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4.6 Boston Region MPO

4.6.1Long-Range Planning Process

The Boston metropolitan region has a population of approximately 3.2 million
residents in over 100 cities and towns across an area of nearly 1,500 squar€iguites (
31) (BRMPO 2011) The current longange transportation plaRaths to a Sustainable
Region guides regional transportation planning for ay2ar time horizon and was
adopted in 2011. A series of amendments followed with the dpsdved in 2013. On
top of amendments, the lomgnge plan is updated every four years to keep pace with the
changing region. The next updaBharting Progress to 204@s currently being
developed to be adopted in summer 2015. The new plan willderavyerformance
based planning frameworkigure32) to guide the future prioritization of programs and
projects, set benchmarks, and track gdaRMPO n.d.) The goals, along with the
regional needdand use, and potential projects, will be used to develop planning

scenarios for the updated pldrigure33).
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Figure 32 Performance-based planning framework for BRMPO longrange transportation plan
development(BRMPO n.d.)
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Figure 33 Planning process for the Boston MPO longange plan "Charting Progress to 2040"
(BRMPO n.d.)

The planning process for bo@harting Progress to 204é@ndPaths to a
Sustainable Regiostarted with articulating a vision for the region and compiling a set of
goals and policies that support this vision. Fomepla, the vision foPaths to a
Sustainable Regiois to provide people of the region access to safe, healthy, efficient,

and varied transportation option to jobs and services within easy reach of affordable
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housing(BRMPO 2011) The vision forCharting Rogress to 204@oes not mention
affordable housing but adds the use of new technologies, equitable access and excellent
mobility to support a sustainable and livable reBRMPO 201%). The goals for the
two longrange plans parallel each other wittmsovariations. One goal that remains
unchanged across the plans is ATransportat
mobility and access to jobs, education and services among communities regardless of
income level or minority populatiofiBRMPO 2011, BRNPO 2014)Charting Progress
to 2040aligns three objectives with the goal of transportation equity: to remove barriers
to participation in the decisiemaking process, to minimize burdens of MRded
projects to marginalized populations, and to targetsiments to areas that benefit
marginalized populations. The objectives mirror the three fundamental environmental
justice principles outlined by FHWA and FTA.

For the current longange planning process as well as@arting Progress to
204Q the rgjional needs assessment provides a comprehensive look at the state of the
region and was used to identify regional priorities for the planning goals. Projects from
the Universe of Projects are prioritized b
the regional goals and address the regional needs. Transportation equity is highlighted as
both a goal and a need for the region and is used as one criterion for project prioritization
in the longrange plan and TIP along with the other planning goatsalign with the
vision and policies of the MPDsafety, system preservation, mobility, clean
communities and economic vitality f@harting Progress to 2040Additionally, projects
are prioritized based on the recommended investment strategy sc&wsion Region
MPO created three investment strategy scenarios to address the planning goals and a
recommended scenario was sele¢B@MPO 2011, BRMPO 2014)Transportation

equity is also assessed at the program level for a preferred investment scenario.
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4.6.2Equity and Accessibility

The new longange planCharting Progress to 204@nalyzes the preferred
scenario in three areas: Air Quality, Greenhouse Gas, and Transportation Equity
(BRMPO n.d.) The evaluation of transportation equity follows stepslar to the
environmental justice analysis. First Equity Analysis Zones are defined, which include
TAZs with minority population greater than the regional average and median household
incomes at or below 60 percent of the median income for the regioptéaidfrom
HUD). Boston Region MPO has also created demographic profiles for other target
populations including limited English proficiency residents, the elderly and residents with
disabilities but have not developed thresholds or target areas foptimdations. The
Equity Analysis Zones for minority and leiwcome populations are used both to target
focused outreach efforts to identify transportation equity issues for the regional needs
assessment and for the systimvel transportation equity anaig of impacts. The
transportation equity analysis determines the distributions of burdens and enefits
accessibility, mobility, congestion and-gjuality 7 that result from the recommended
investment scenario to target and fiarget populations andmpares the results to the
future nebuild scenaridBRMPO 2015b)The major infrastructure projects were
modeled but specific projects were not included because they are selected through the
TIP programming process. The TIP project selection also ircladeparate
environmental justice evaluation in the NEPA process. This process has not been
completed, however, based on previous planning cycles it may follow a process similar to
that of the equity analysis and consider the level of transportatiostineet within the
Equity Analysis Zone§BRMPO 2015c, BRMPO 2011)

To evaluate accessibility, travel times via transit and highway to industrial, retail,
and service employment opportunities, health care, and institutions of higher education
were determiad from all Equity Analysis Zones, examining minority and-ioaome

populations separately. These travel times were compared to travel times-for non
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minority and noAlow-income populations for both the recommended build and the no
build future network.The analysis identifies the number of industrial, retail and service
jobs accessible within a 4@inute transit trip and a 2@inute highway trip and the
average travel time to these opportunitieggre34). The change in accessibility for the
recommended build and #imuild networks were compared for Equity Analysis Zones
and norEquity Analysis Zones. The ratio of this change was also compared to

determine if both areas receive comparable bendfiisl¢18) (BRMPO 2015b)
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Figure 34 Average transit travel time to destinations for lowincome and nonlow-income Equity
Analysis Zones in the 2040 nduild and 2040 build transportation networks (BRMPO 2015b)
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Table 18: Comparison of Average Transit Travel Time to Employment Destination§BRMPO
2015b)

Pct. Travel- Pct. Travel- Pct. Travel-
No- Time No- Time No- Time
Build Build Increase Build Build Increase Build Build Increase*
Industrial Retail Service
Population
Low-Income 28.7  28.7 0.0% 287 287 0.0% 287 287 0.0%
MNon Low-Income 28.3 28.3 0.0% 283 283 0.0% 283 283 0.0%
Ratio — - 0.00 — — 0.00 0.00
Burden Threshold — — — — — =1.20
Result: No Disproportionate Burden
Population
Minority 291 291 0.0% 291 291 00% 281 291 0.0%
Non-Minority 28.0 28.0 0.0% 280 280 0.0% 280 28.0 0.0%
Ratio — - 0.00 — — 0.00 — 0.00
Burden Threshold — — — — — — =1.20
Result: No Disparate Impact
*All changes are within the model’s margin of error.

As seen ifTable18, an impact is deemed disproportitaar inequitable if the
difference in the level of impact between Equity Analysis Zones ananmoority or
nortlow-income areas is greater than 20 percent (burdened 1.2 times more or benefited
0.8 times less). Boston Region MPO states that a 10 peliffenéntial is meaningful
and included an extra 10 percent to account for the 10 percent margin of error in the
travel demand model.

Boston Region MPO is a fairly standard example of equity evaluations, however,
it provides an example of how MAP 1 6 dorn@amcebased approach is changing the
long-range planning process. Of the cases reviewed, Boston is the first one being drafted
after MAP-21 and as a result, not only are the national goals being incorporated into the
update, but the MPO is adjustirtg planning process to be more performabpased. As
transportation equity remains a planning goal, there is an opportunity for Boston Region
MPO to strengthen their equity evaluation as well as to incorporate equity considerations

more formally into thelanning process.
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4.7 Conclusion

Four case study reviews were conducted to provide a view of what some of the
best practices to incorporate equity principles in planning currently look like. The
reviews surveyed the state of the practice, supporttératlire with pragmatic
applications, and identified practices used in industry to be studied and tested in the
analytical comparison of methods. This chapter discusses thedogg plan and the
equity evaluation for each case study detailing the fafigior each MPO: the planning
process, program development and in some cases project selection, how equity is used in
program development, how accessibility is measured, and how the equity of access is
evaluated. This information provides a practicaibas f or t he resear ch.
visions and goals and their program development process described the planning process
for each organization and allowed for a better understand of how equity was or could be
incorporated into the process to plan foueqt abl e out comes. The adg
evaluating equity showed how equity of access is being measured and highlighted
limitations in the current practice. The results of the case study reviews showed
similarities across MPOs, but for the most paai;h case has a different procedure for
using equity in program development, if it is used at all.

Four MPOS Metropolitan Planning Commission, National Capital
Transportation Planning Board, Puget Sound Regional Commission and the Boston
Regional Metroplitan Planning Organizationwere chosen as case studies because
performancebased planning or equity evaluations that focused on accessibility were
included in their longange plans. One of the first questions asked to each MPO was if
equity was inclded as a goal for the region. For both PSRC and MTC, equity is
explicitly stated as a goal or objective for the region and is incorporated into the regional
vision for sustainability. Although Boston Region MPO does not specify that equity is a
goal or hclude it as a part of the vision, it does list equity among its top policies.

Including equity as a goal in a performasised planning process has potential to
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influence decision making, particularly in a performabesed longange planning
process.

The PSRC and MTC planning processes reflect the strategic planning and
performance management framework discussed in the literature review and shown in
Figurel4. Both MPOs have a set of performance messused to evaluate program
scenarios6 ability to meet regional goal s.
goals and vision and a number of the supporting policies encourage equity concerns (such
as prevention or mitigation of negative effectsaoss lowincome, minority and special
needs populations, and expanding mobility choices for travelers with special needs such
as the elderly). PSRC consequently used a set of performance measures to evaluate the
ability of projects to meet regional goalsd uses equity as one of the seven key criteria
in prioritizing projects for the longange plan. PSRC provides an example of project
prioritization based on anticipated performance and potential equity benefits.

Equity i s squar eidiogand its prananercalcan bea sedhT C6 s v
through a set of equity performance measures that are used throughout the planning
process to gauge performance towards the regional goal. MTC judges the performance
based on whether or not performance targets arewhith is a key component of the
performance management framework. Of the cases reviewed, MTC is the only MPO that
sets performance targets for equity goals. Still, the adopted plan does not meet the equity
target. There were other targets that were mé@chieved, however the formal
inclusion of equity in the decision making allowed it to be considered asdftsdeere
discussed and helped to address shortcomings through other initiatives. Additionally, the
set of equity measures used throughoetgtanning process reflects the prioritization of
equity within the decisiomaking process.

TPB and Boston Region MPO do not have an established perforibased
planning process. TPB uses performance measures such as accessibility in the evaluation

of the program scenarios but it is not clear to what extent these results influence the
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selection of the final program of projects. TPB alludes to the value of perforsbased

planning in theiPriorities Plan Assessment Boston Region MPO&s pl
scheduled to be completed in the summer of 2015, follows a perforsbhased

framework and includes equity within the vision and the goals. One of the reasons for
Boston MPOG6s s hhaded plahning ip reeces$sitatedriy M&Pe As long

rangeplans are updated over the next five years, MPOs will be required to implement
performancebased planning frameworks to comply with this legislation. This insight is
particularly relevant to ARC because they are in the process of updating theiatmpg

plan.

The primary objective of the case study reviews was to understand how equity
was assessed in practice; therefore, several questions were asked about the framework
used for equity evaluation. The case study reviews revealed that equity evalaation
based on the need to meet federal requirements and typically follow the quantitative
analysis for environmental justice outcomes process. Target populations are outlined,
target areas are delineated, and impacts on those areas are compareddnce refe
population to determine disproportionality. TPB provides an example of the standard of
evaluation method and Boston Region MPO also follows the process fairly closely. In
general, each MPO follows the three steps to some degree.

As discussed irhe Chapter 3, MPOs define target populations differently, always
accounting for minorityandlow nc ome popul ati ons. MTCb6s de
populations additional to minority and lewwcome populations provides insight for ARC.
ARC modified th& definition of target populations to focus only on minority and-low
income populations by removing additional populations for the 2016 update of their long
range plan. Atlanta has discontinued using additional target populations due to
redundancy of soepopulations and a lack of clustering for others. At the same time, the
Atlanta region has seen an increase in minority populé&&cC 2014c) which is the

reason MTC began including additional populations. Similar to MTC, Boston Region
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MPO has expandktheir target populations past minority and {meome residents.
Like ARC, however, they have found it difficult to determine a threshold that accurately
delineates target areas for these populations. This complication further highlights the
limitations of thresholds and target areas. It is worth noting that both PSRC and TPB
include additional target populations and do not define target areas.

MTC and Boston Region MPO used their definition of target populations to
delineate target areas that représeaas of high concentration for target populations.
TPB and PSRC do not delineate target areas specifically for their equity evaluations.
They develop demographic profiles for the region that are based on thresholds for
reference but they assess th@atts on the total population of specific demographic
groups and compare the distribution of impact across demographic groups. One
limitation that was highlighted by Boston Region MB@cgahan 201pbut is shared by
the other case studies that use foresthsomparisons in the equity evaluation is the
assumption that target populations will remain unchanged.

All the cases were chosen in particular because they evaluated equity in regards to
regional accessibility. Accessibility is often the telltaledfgrused in equity evaluations
at the regional level. Only four case studies were selected for further study, however, of
the 12 original cases identified 8 included measures of accessibility within their equity
evaluations. This reflects the significanof accessibility and the understanding that it is
a prime benefit or good derived from the transportation network.

Accessibility measures differed between MPOs. Each MPO with the exception of
PSRC measured accessibility as a function of travel tidegtnations. The travel
times were taken from travel demand modeling output. TPB assumed accessibility is the
number of jobs within 45 minutes. Boston Region MPO considered accessibility to be
the number of a variety of destinations within a set traned based on mode. Both of
these measures are essentially a cumulative opportunity measure. PSRC based

accessibility on a set of indicators to determine the level of opportunity. The focus here
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is more heavily weighted on the level of opportunity antlthe ability to travel to the
opportunity, emphasizing the land use component of accessibility measures. MTC
considered accessibility the average travel time for work anevaok trips based on the
results of an activitpased travel demand model.

How accessibility was compared for disproportionality is also subject to the MPO.
MTC compares the forecasted travel time results for the target areas across the
programming scenarios. They also determine the change in travel time between the base
year andhe preferred scenario and compare it between the target areas and the remainder
of the region. TPB similarly compares changes between the current base year model and
the forecasted year, but compares the changes across all populations, noting percentages
of each population with minimal, moderate, and significant change. PSRC and Boston
Region MPO do not compare forecasted impacts to a base year but focus on comparing
the projected impacts across populations. Boston Region MPO is similar to MTC and
compaes the accessibility between the target areas and the rest of the region where PSRC
is similar to TPB and compares accessibility across all demographic groups, evaluating
the percent of each population within areas of high, moderate, and low access to
opportunities.

The driving force for equity in most MPOs is environmental justice regulations.
Expanding equity evaluations past this can benefit long term equity but it is necessary to
meet federal requirements. The MPOs that expand their equity eval{iMii@hand
PSRC) conduct separate environmental justice analysis to meet requirements.
Evaluations either lend to focusing on demographics or on spatial location of high
concentrations of target populations. TPB commented that federal requirements do not
lend to creativity in the process and that because they have limited authority and are
limited in their abilities to innovate.

The variety of planning approaches and evaluation methods was used to inform

the analytical comparison of methods and the recamdatens for incorporating equity
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considerations into lorgange planning at metropolitan planning organizatioreble19
concludes the chapter by comparing the values of Equitable Transportation Piaitiming

the findings of the case studies.
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Table 19: Summary of Case Studies and Equitable Transportation Planning

Value foEquitable
Transportation Qutcomes

Discussion

National
Metropolitan Capital Puget Sound
Transportation| Transpaotation Regional Boston Region
Commission | Planning Boarq Council MPO

Continues to address
environmental justice
regulations and concerns

The driving force for equilysin most MPOs is environmental jug
regulations. Expanding equity evaysggirihis can benefit long ter
equity but it is necessary to meet federal requirements. The MP
expand their equity evaluation (MTC and PSRC) conduct separa

environmental justice analysis to meet requirements.

Expands the concepaiity
to apply regionally across
various populations

Evaluations either lend to focusing spatially on locations of high
concentrations of target populations or generally on regional de
information. A streamlined process that looks botargpatially

demographically is not practiced but MPOs show evaluation in b
This research proposes using distributions of demographics but

representations are important for political and practical reasons.

Works at a level to plan for
comprehensive transportal
network

The cases apply equity considerations at the regional level, not |
projectevel analysis. There are examples oflevejextaluation but
cases ave a process for examining equity at the-f@ogiréonthe
comprehensive transportation network. Equity considerations a
in program scenario selection (MTC and PSRC) or program sce
analysis (BRMPO) but not all MPOs practice daanarip(pPB).

Equity
evaluation has
spatial and
demographic
components

Incorporates performance
equity (improvements and
regressions) in future plani

Cases evaluate equity within the specific planning cycle and do
across planning cycles. MTC has begun the process with Snap
AnalysisTPB and ARC use the travel demand to explain current
and BRMPO conducts a formal needs assessments based on ¢
PSRC uses the current state as the basis for its evaluation. In ¢
there is temporal comparison, changes lieénmsse year and a
forecasted scenario are evaluated.

Snapshot
Analysis

Considers equity as one of
multiple planning priorities

Two MPOs (MTC and PSRC) have sustainability as a vision (thg
equity). Both of these MPOs have made effeatsui@ and assess
equity among other prioritized measures.
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Nationa
Metropolitan Capital Puget Sound

Value foEquitable Transportation| Transpaotation Regional Boston Region
Transportation Outcomes | Discussion Commission | Planning Boar Council MPO
Does not suggest a new
gﬂ'&'&%gﬁgﬁfgj{nﬁggﬁa\g Performandeased planning isaddished in two of the cases (MTC ¢ New plan is

; PSRC) and is being implemented in a third (BRMPO). ARC is & performanee
planning process that towards more performarased planning measures based
currently incorporates '
performance management

Legend
Incorporates the value
Has some consideration for the|
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CHAPTER 5
LONG-RANGE PLANNING AND E QUITY FOR THE ATLANTA

REGIONAL COMMISSION

5.1Introduction

This chapter presents the findings from an examination of the Atlanta Regional
Commi s s i o n 0-sange plditng process. ¢n a format similar to that of the case studies
in Chapter 4, this chapter detaite&t comprehensive and transportation planning, project
prioritization, equity procedures and measurement of accessibility for the Atlanta area
metropolitan planning organization (MPO). The information is heavily based on the current plan,
PLAN 2040, but icludes information on changes that are pending as the new plan is being
drafted. The information is distilled from documents published by the organization as well as
staff interviews. Finally, it assesses Atlanta practices using the values of planreqgitable

transportation outcomes.

5.2 Atlanta Regional Commission

The Atlanta Regional Commission serves 4.8 million people and spans 18 counties,
approximately 4,600 square mildsdure35). The current longange compehensive plan,
PLAN 2040, was originally adopted in 2011 and most recently updated in early 2014. A purpose,
values, objectives and principles are used to organize the plan. The purpose and a set of three
values were based on regional issues and opptesigieaned from input from stakeholders and
the50y ear visioning effort, AFifty Forward. o Al
sustainability was identified as a theme to underscore PLAN 2040. Sustainability is defined
using the triple bottom lin@Figure36). This theme is clearly visible in the purpose which is,
Avisionary | eadership for sustainabl e growth
economic growth and social needs while maximizing benefiidtoad Each of t he f i\
(Figure36) are supported by a set of principles, which together to form the official land use
policy for the region and guides programming and investment decisions within the

Implementatio StrategyfARC 2013). The ARC works with state agencies, qugevernmental
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organizations and neprofit groups in implementation. The ARC Implementation Plan and the
Regional Implementation Partners document identify activities that will be undertatten i

next five years and serve as the implementation framework for thedoge plan.
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Figure 35 ARC planning region. The 18county area is in yellow and outlinedn with dash-dot line. (ARC
2012
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PLAN 2040 Objectives

ENVIRONMENTAL @, Increase mobility options for people and goods.

Foster a healthy, educated, well trained, safe, and secure population.

Promote places to live with easy access to jobs and services.
- ‘,'.-.._-
m Improve energy efficiency while preserving the region’s environment.
SOCIAL ECONOMIC

Identify innovative approaches to economic recovery and long-term
prosperity.

Figure 36 ARC's PLAN 2040 vision and objectives

Equity is not explicitly discussed (outside of embracing diversity of the regional
community and housing options) in the objectives or principles, however accessibility is
reflected i n the @bjacetsi e tlo viePrwormdh easy acc
values also establish the goal of expanding access to community resources, which includes
providing reliable transportation alternatives especially to regional céAfles 2014a) Despite
the @sence of equity in the objectives, ARC was active in the arena of procedural equity while
developing PLAN 2040 and had a Community Engagement Plan, Social Equity Advisory
Committee, focus groups and listening sess{@fC n.d.) Furthermore, environmentastice
assessments for the planning scenarios were conducted through an Equitable Target Area

Analysis discussed later in this chapter.

5.3The ARC Planning Process

PLAN 2040 is composed of two elements, the Regional Agenda and the Regional
Transportabn Plan. The Regional Transportation Plan (RTP) is a component of PLAN 2040 that
details plans for the future of transportation based on the needs and land use plans identified in
Regional AgendéARC 2014a) The 2014 update built upon the plan adopte2Dihl with some
adjustments, including a revised decisioaking framework for transportation project
evaluation. The plan was initially designed around four key decision points that guided a process
for categorizing, filtering and ranking projects. A®wim in Figure37, projects were first
separated into the appropriate category based on the type of project. Any projects that were not
consistent with regional policies outlined in the Regional Agenda were eliminatée tird

decision point, the remaining projects were input in a travel demand model and the output was
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analyzed based on performance in the areas of Mobility, Connectivity, Safety, Economic growth,
and Environment/Community Impact. Projects that couldoeanodeled were evaluated by

extra measures. The technical results were compared to the project costs to calculate the benefit
cost ratios for each project. Comparison of the projects beaaitratios provided informational

support for Key Decision Pwi 4. Figure38 shows this process in more detail.

Key Decision Key Decision Key Decision Key Decision
Point 1 Point 2 Point 3 Point 4

*Allocate W eFilter out eTechnically g *Select projects

funding by projects that evaluate and using technical
project are rank all results, regional
category inconcsistent remaining equity, local
with regional projects priorities
policy

Figure 37 Decisionmaking framework for project evaluation in PLAN 2040(ARC 2011b)

Projected Revenue

®

(Federal, State, Loca)

Road Transit Other/ARC

KDP1 Preservation Pre_se.rvatlon Programs
- (Existing (Existing
System) System)

KDP4 Programmatic Programmatic Programmatic
- Funi & : S i
Funding ding - : 3 Funding

KDP = Key Decision Point

Figure 38 Regional transportation plan performance framework (ARC 2014d)

The new DecisiofMaking Framework primarily affects Key Decision Point 3 and the
technical evaluation of road and transit expansion projects. It measures performance and

provides systeavide measures that are sistent with MAR21 and the State Strategic



Transportation Plan (SSTP)dble20) to guide prioritization in the RTP. The measure$able
21 were used to evaluate plevel performance in the update. There was a heightened emphasis
on safety and the safety evaluation was done using new data; however, other measures remained

unchanged from the last plan update.

Table 20: Measuring Performance at Federal and State Levels

MAR21 National Performance Goals SSTP Performance Metrics

1. Safety 1. Average number of workers reaching mag
employment centers by car or transit in 4
minutes

2. Infrastructure Condition 2. Annual congestion cost

3. Congestion Reduction 3. Awerage commute time

4. System Reliability 4. Number of people taking reliable trips pe

5. Freight Movement and Economic Vitality 5. Number of traffic fatalities

6. Environmental Sustainability 6. Peakhour freeway VMT

7. Reduced Project Delivery Delays 7. Peakhour freewaspeed

Table 21: Plan Level Performance Measures for PLAN 2040 March 2014 RTP Update and Resu{sRC

2014a)
Performance I .
. Measure Description 2015 Base 2040 No-Build 2040 Constrained
Emphasis Area
Walk to Transit 58 Walk to Transit 60 Walk to Transit &0
Average commute travel
Mubility time by auto [ transit (in Drive to Transit 59 Drive to Transit 79 Drive to Transit 77
minutes)
Automobile 39 Automaobile 61 Automobile 53
Worker access to
employment centers within 1.0 0.57 0.77
Connections 45 minutes by car (index)
}_ . Worker access to
Accessibility employment centers within 1.0 0.87 1.10
45 minutes by transit (index)
Average number of jobs
within 45 minutes of home 472,677 308,360 400,015
for typical person
Total ti t
o congestion cost per $1,862 $5,023 $3,900
person
Number of reliable trips in
PM peak period 89,065 132,518 215,406
Economic Growth | Peak period highway VMT 17,377,388 22,146,969 22,044,383
Peak period highway speed General Lanes : 41 General Lanes : 29 General Lanes : 32
(mph): Managed Lanes: 48 Managed Lanes: 41 Managed Lanes: 44
Peak Period truck del
eak Feriod fruck delay 101,722 419,156 323,544
{hours)
Percent of all regional
crashes with an identified 24%
PLAN 2040 Update project
Safety Percent of PLAN 2040
Update projects that
intersect above average 100 %
crash rate facilities

13¢




The ranking process in Key Decision Point 3 was used to prioritize projects rather than to
select them. Project propads are initially submitted by counties, cities, transit agencies or other
entities seeking federal transportation funding of at least $1 M{AT 2014e) There is
typically a selection process by these entities before they are submitted and &t rejec
accepted by ARC. The projects are then subject to the objective project prioritization process.
Some are recommended for funding and included in the TIP. A second set is included in an
unconstrained list of projects. The projects were ranked intotiers and scored from 1 to 100,
and the top projects were prioritized for funding. The list of projects remained the same between
updates despite the change in decistking framework, but the prioritization of the list was
revamped based on the franak (Roell 2015)

The new framework compares the performance results to the results of the Regional
Needs Assessment. It shifts focus to the current needs and uses historical travel data to support
decisions as opposed to relying on forecasted datatfreitnavel demand model. The analysis is
done at a project level, primarily using GIS and data from sourcesbile22. Benefitcost
ratios and air quality were also used in project evaluation. The processasuring
accessibility is based on travel demand model results still, but the output is based on a current
network and not a forecasted one. The accessibility measure used determines which roads carry
the highest percent of trips to and from the @agl activity centers. The number of trips to and
from each regional activity center during the PM peak on each roadway link was compared to the
total number of trips on that roadway link. This represents the percent of trips each link carries to
and fromany of the regional activity centers and allows projects to be prioritized based on the

access they provide.



Table 22: Project Level Performance Measures for PLAN 2040 March 2013 RTP Updat@RC 2014d)

Congestion /Mobility Weighted Maximum Travel Time 2010 HERE Geographical and
Index (ratio of congested travel time Traffic Data
over free-flow travel time)

Safety Injury and Fatality Crash Rate (injury | 2009 GEARS (Georgia Electronic
and fatality crashes per 100 million Accident Reporting System) Data
vehicle miles traveled) and the ARC 2010 Regional

Travel Demand Meodel Output

Employment Accessibility Ratio (percent of all ARC 2010 Regional Travel
Accessibility vehicle trips that eriginate or are Demand Model Output
destined to one or more UGPM major
activity centers)

Travel Demand Average 2010 Weekday Traffic ARC 2010 Regional Travel
Volume Demand Model Output

As suggested byable21 andTable22, analysis was done at both the regideakl and
at the projectevel; the regional analysis informed the projlestel analysis. For the mobility
performance masure, however, applying travel demand results at the project level produced
unrealistic results and a Thré@éred Modeling approachrigure39) was piloted to refine the
results. The regional model provided data thatisd as meskevel inputs. The results of the
mesoscopic analysigigure40) were then used to evaluate a small set of individual projects.
This was an experimental process and it was discovered that it was res@amsiént
Particularly, there were problems identifying the links that should be included at the microscopic

level. It was not used in the updated prioritization process.
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Figure 39 Three-tiered modeling concept{ARC 2014d)

Macroscopic - Too Vague

Mesoscopic - Just Right

Regional
Travel
Models

Subregional Microscopic - Too SpeCiﬁC

Models

Broad Level -
Great f°:' Medium Level Small-scale simulations Very Complex
Regiona of Complexity
Measures

Figure 40 Mesoscopic modeling frameworlKARC 2011b)

Once projects are prioritized into the financially constrained program of the RTP, the
plan is evaluated at the program level. Impacts of the program of projects are derivdtefrom t
travel demand model. The process compared a future build and futbrelshecenario against a
base scenario across a set of meastlisdde21 shows the performance measures that were used
to compare the current bagear performance to a forecasted build anduitd alternative
(ARC 2014a) These measures also incorporate MZPNational Performance Goals as well as

state performance metrics from the SSTP.
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Accessibility at the program level evaluated access to emmgoyby automobile, transit
and walking. For auto and transit accessibility, PM peak travel time to the regional employment
centers was determined based on the base year, 2040 build and 204/ options. Walking
accessibility was evaluated based oteptial demand. This was measured by the intersection
grid and the number of households, services and retail jobs to which a person could walk. A
multimodal accessibility measure was also created that provided a composite understanding of
access to employemt by all three modes within a-inute transit trip, a 3@ninute drive or a
15-minute walk(ARC 2014a)

The decisiormaking framework was developed for the 2014 update and was intended to
provide a foundation for the current planning cy@&C 2013) The ARC is currently in the
process of developing the next lerapge regional plan, which has an anticipated completion of
spring 2016. At this stage, the Commission has completed early stage stakeholder involvement
and has published both the regionaessment and the transportation assessfA&G 2014b)
Most recently, ARC has also published a working draft of the goals and objectives that are
guiding the plafARC 2015b) The framework sets goals for a competitive economy, healthy
livable communitiesand world class infrastructure with supporting objectives, one of which is to
promote an accessible and equitable transportation system. The Transportation Assessment
examines the region in light of these gq@l®C 2015a) Findings specific to equity and

accessibility are discussed in Chapter 6.
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5.4Equity at ARC

The Atlanta Regional Commission bases its definition of equity on several definitions,
including that of PolicyLink (Ajust and fair
theVict oria Transportation Policy Institute (Ath
equity issues are often addressed through an environmental justic@R@s2014f) ARC has
been developing their equity evaluation (centered on environmentakjuster the last fifteen
years. In 1999, ARC established the Environmental Justice Planning Team to advise and guide
t he age rangedplannihgdontgansportation, land use, housing, economic development
and other relevant issues as they relatedceffects of projects and policies on underrepresented
populations. The Team became called the Social Equity Advisory Committee and comprised
members of community organizations, educational institutions, environmental organizations,
local and state goverrent and the ARC Boar@ARC 20149) The committeeds fi
engagement was in the Mobility 2030 planning process and it subsequently conducted extensive
outreach efforts and implemented technical assessment processes to evaluate transportation
needs 6r minority and lowincome populations in the Atlanta regiGhRC 2006) The Social
Equity Advisory Committee was also involved in the PLAN 2040 process. A workshop was
organized by ARC and held in early 2010 to share the initiatives of PLAN 2040 anderecei
input from advocacy groups. The Social Equity Advisory Committee then served as the liaison to
social equity communities. Meetings of the committee continued quarterly. In the current plan
development process, the Poverty, Equity, Opportunity Comnistig@ding a series of
wor kshops on ABuil ding Opportunityo that are
from civic and norprofit leaders, locally elected officials, community members and universities
(ARC 2014b)

The ARC evaluates equity withihe context of environmental justice. It follows a
process that identifies Equitable Target Areas (ETA) and assesses impacts for these areas of the
region. As early as the late 1990s, ARC defined environmental justice areas as any census block
group thatontained a target (AfricaAmerican, Hispanic, Asian or loimcome) population
percentage greater than the regional average for the target population. In 2007, the Commission
hired a consultant to explore concerns that some areas defined as envirojuskcgadreas

were not necessarily experiencing a disadvantaged quality of life. The resulting study used a
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Community Attribute Index (CAl) to evaluate a number of weighted variables along five

dimensions. The CAIl was developed based on the United N&liens e | opment Pr ogr an
Human Development Index that is used to evaluate nations and local indices such as the

Community Vitality Index and the Neighborhood Quality of Life Index. Figure 7 is the

framework for the CA[Boston and Boston 207

CAl

Dimension Index

Economic Poverty Educational Housing & Family
Opportunity Status Attainment Population Mix Stability

Variable Index

*Median household Income =% Female-headed =% of people with some = Total households {[25%) =% of 45-59 years old
{S0%) household (50%) colege fno degree (50%) *Total housing units (25%)  (50%)

* Composite scoreon ITES * Poverty rate (509} =% of people with * Total population {25%) =% marred houssholds
{25%) associate degree (50%) = Total single-family (50%)

=\Writing assessment score (25%) housing units [25%)

Figure 41 Atlanta Regional Commission Community Attribute Index Framework (Boston and Boston 2007)

One goal of the study was to move beyond race and poverty and include other factors that
are influential to the level of advantageone mghX per i ence. The consul tan
AThe I mportant point is not that race and pov
should be supplemented with other mettics( Bost on anda Wiotsh otnhi29 07)
understanding, ARC developed the Equikabarget Area Analysis in 2011 for PLAN 2040.

This index used five demographic parameters to identify disadvantaged areas: age, education,
median housing value, poverty and race. Similar to past assessments, census tracts with target
populations over theegional average are identified. They were then scored for each parameter
(Boston and Boston 2007Yhe scores were combined to determine the total index for each

census tracts across the region. Areas with high scores were defined as ETAs. This process was
updated in 2014 for the plan update and a similar process is being used for the @&R@lan

20153. The ETAs are used as input for project prioritization and at the program level they are
used to monitor resource allocation to target popula(iBogll 2015) ETAs are also being

integrated into other decisianaking processes at ARC and may be used in the evaluation of
program scenario®oell 2015)
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The 2015 ETAs are defined based on poverty and race solely again. Original concerns
about disadvantagediglity of life are addressed by using high concentrations of poverty as a
limiting factor in determining ETAs. ARC identified a correlation between poverty and
education and housing, but also found that these did not necessarily relate to poor jobs or poor
quality of life and only served to double count poverty as a variable; therefore, these target
populations were removed from the list of ETAs. Additionally, there were no substantial areas
with a high population over age 65, and this variable was eliedrfabm the analysis so that it
would not dilute the results. To develop the ETAs, the concentration of households in poverty,
and the AfricarAmerican, Asian, Hispanic, and other rehite race populations for each
census tract were determined. The stashdaviations for each of these demographic segments
(excluding the outliers) were used to create categories. A census tract was considered Category 1
if its percentage exceeded the highest standard deviation, Category 2 if it was between the
highest andecond highest standard deviation and Category 3 if it was below the second highest
standard deviation. ETAs were defined as any tract that fell into Category 1 or 2 for poverty.
Mi nority popul ation categories wkrgeghdhamduBlkeid:
in the ETA I ndex. fAVery higho ETAs are tracts
Category 1. A fAhigho ETA index reflects tract
popul ations in Category Z2ETAsiare traotswath poverfiyinnal | vy,
Category 2, regardless of minority populatibigure42 shows the current ETAS being used for

the plan update.
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Figure 42 ARC Equitable Target Areas for 2016 PlanUpdate (ARC 2015a)

The ETAs were historically used to identify if projects were planned in areas heavily
populated with marginalized populations by comparing what percentage of the projects were
planned relative to the percentage of the regional papnlttat resided in the ETA. Travel
demand model results were also used to evaluate the changes in impacts for ETAs. A new
process is being used in the updated plan. Using OpenTripPlanner transit data, accessibility in
ETAs can be determined and similattiie other performance measures, the outcomes are based
on the current state and not the forecasted model. This information supported the Transportation
Assessment. Using OpenTripPlanner and ladders of opportunity, the definition of accessibility is
movingfrom travel time to work to a more opportunitieased measure of accessibility. The
ladders of opportunities identify hospitals, libraries, colleges, public and private schools within a
60 minute transit trip, and grocery stores within a 30 minute traipsF™" B 0okmark not defined.

Also, as mentioned previously, ARC is incorporating ETAs into other deemsakling processes
such as project evaluation analyses andepth neighborhood studies led by coitbees of the

organization.
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5.5ARC and Planning for Equitable Transportation Outcomes

Based on the findings of this case study and validation of the findings by ARC, the
planning process and equity evaluation can be examined from the lens of the Equitable
Transportation Planning values for equitable transportation outcomes in a similar manner as the

case studies in Chapter¥able23 summarizes these findings.

Table 23. Comparison of ARC and Values for Equitable Transportation Planning

Value foEquitable
Transportation Qutcomes

Summary of Case Studies (see Chapter 4)

Atlanta Regional
Commission

Continues to address
environmental justice regulati
and concerns

The driving force for equity inM@8s is

environmental justice regulations. Expandi
equity evaluations past this can bendgtion
equity but it is still necessary to meet feder
requirements. The MPOs that expand thei
evaluation (MTC and PSRC) conduct sepa
environméeal justice analysis to meet

reqguirements.

Expands the concept of equit|
apply regionally across varioy
populations

Ewaluations either lend to focusing spatiall
locations of high concentrations of target
populations or generally on regional demo
information. A streamlined process that lo
spatially and demographically is not practi
MPOs show evalion in both areas. This
research proposes using distributions of
demographics but spatial representations
useful for political and practical reasons.

Works at a level to plan for th
comprehensive transportatior|
network

Equity may be used for prigeet evaluation
but it is also applied to evaluate the progral
projects. There are examples of {eopct
evaluabn in the cases but they all have a
process for examining equity at the pleggh
for the comprehensive transportation netw
Equity considerations are included in progf
scenario selection (MTC and PSRC) or pra
scenario analysis (BRMPO) batiMdPOs

practice scenario planning (TPB).

Incorporaseperformance in
equity (improvements and
regressions) in future plannin

Equity is typically evaluated within the spe
planning cycle and not compared across p
cycles. MTC has begun to compare histori
trends with Snapshot Analysis. TPBheses
travel demand to explain current impacts
BRMPO conducts a formal needs assess
based on current state. PSRC uses the cu
state as the basis for its evaluation. In cas
where there is temporal comparison, chan
between the base year diodeasted scenar
are evaluated.

Equity is viewed in the cor
of environmental justice &
the environmental justic
analysis is used as an
evaluation of equity.

Past processes have not U
equity in progrdevel
decisiomaking but equity
has been analyzed for th
regional network. The dr
planning process may us
equity in evaluating progr.
scenarios.




Value foEquitable
Transportation Outcomes

Summary of Case Studies (see Chapter 4)

Atlanta Regional
Commission

Consides equity as one of
multiple planning priorities

Equity is a planning goal of two MPOs (MT|
PSRC), both of which include equity within
vision of sustainability. Both of these MPO
also made efforts to measure and assess ¢
among otheripritized measures.

Equity is not an explicit go
PLAN 2040 but promoting
equitable transportation
system is an objective of
plan update. Specific
decisiommaking criteria
related to equity have not
been established.

Does not suggest a péanning
process, works within a
metropolitan transportation
planning process that current
incorporates performance
management

Performandeased planning is established i
of the cases (MTC and PSRC) and is bein
implemented in a third (BRMPO).

Thee is progress toward
more performanicased
planning measures, esped
as the plan is updated w
respect to MAR
performandeased plannin
requirements.

Legend

Incorporates the value

Has some consideration for the)
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CHAPTER 6

FINDINGS AND ANALYSI S

6.1Introduction

This research was motivated by gapsransportation planning and decision making
towards achieving equitable outcomes of the transportation system over time. To address these
gaps, two questions are answered by the quantitative analysis of this chapter:

1 How does one develop a demograptrafile within a practical spatial unit of

analysis to inform transportation program development?

1 How can one identify the level of equity of an impact across a region?

The research was designed to compare approaches used in practice and the literature to
proposed method in order to assess the impact of transportation improvements on regional
accessibility and evaluate the processes through the lens of Equitable Transportation Planning
values.

As explained in Chapter 2, standard practice conducts tatargianalysis of
environmental justice outcomes in three steps as shofxigumne43. There are several
limitations to this method including the limited scope of equity resulting from the focus on
specific target poputens, the use of target areas, the use of average impacts, the dependence on
reference populations, and the inability to capture cumulative impacts. This chapter applies a
proposed method for equity evaluation that adjusts the standard practice ts Huekes
limitations (Figure44). This approach does not reconstruct the standard process but reframes it
to analyze the distribution of an impact, provide flexibility in demographic analysis and support

contextual analysiof impacts over time.

Analyze S

Define Population Ri Determine Impacts , ionali
Disproportionality

Study Area

Figure 43 Standard practice for quantitative analysis of environmental justice outcomes
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\.\ Assess impact

regionally

: Evaluate : Conduct
impact and
B} contextual

analysis

population
N Analyze _ distributions
p demographic
distribution

Figure 44 Proposed process for equity evaluation of cumulativempacts

The research design, explained in Chapter 3, establishes three components of the
guantitative research that are used in both the standard practice and the proposed method. The
three componentsthe demographic analysis, impact assessment aneqihity evaluatioin
comprise the foundation for the analytical comparison of methods presented in this chapter. The
chapter is organized corresponding to these three components, first exploring the current state of
practice and applying its process e tase study of Atlanta and then applying the proposed
methods to the same case study. The findings from this chapter will be used to support the
development of procedures for formally considering equity in the-dlange planning process.

The first ®ction of this chapter, Demographic Analysis, addresses the research question:
How does one develop a demographic profile within a practical spatial unit of analysis to inform
program development? It applies the current state of practice analysis uesiwpltis to
delineate areas of high concentrations of target populations and highlights limitations through
statistical and spatial analysis. It then provides an alternative demographic analysis method. The
second section is the Impact Assessment, whidimes how the Atlanta Regional Commission
(ARC) measures accessibility and presents the results from the impact assessment conducted for
this research. The final section, Equity Evaluation, synthesizes the results of the previous two
sections to draw catusions about equitable outcomes in order to address the question: How can
one identify the level of equity of an impact across a region?

This chapter tests and applies industry practices to provide quantitative illustrations of
gaps and limitations ofucrent practices and presents an alternative method that addresses the
gaps and limitations by producing information that can be incorporated into a perfotinaaece

planning framework to achieve equitable outcomes for the transportation system.
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6.2 Demographic Analysis

The first step in the environmental justice quantitative analysis is to identify target
populations. The MPO case study review (Chapter 4) highlighted the various target populations
that are considered in different metropolitan ardagen among the populations that are
federally required and therefore accounted for by each MPO (minority anddowe
populations), there are differences in how these populations are defined, namely in how low
income is defined. For this research, {meome was defined as families with incomes below
80% area median income (AMI), using median family income data from the US Census Bureau.
This measure was used to combat limitations of the HHS poverty threshold and provide a
geographically sensitive guatine. Setting income limits using a percentage of AMI is practiced
by the Department of Housing and Urban Development, the European Union and also one of the
case studies, Boston Region MPO (HUD 2015, European Commission 2013, BRMR] 2015
By this meaure, target areas were defined as any census tract where the percentage of families
with incomes below 80% AMI was greater than the regional average for these families (due to
data limitations family income under $60K, or 83%, was used as the threshb&ljnanner in
which target populations are defined determines which residents are included in the demographic
analysis; therefore, it has implications for the final equity evaluation because it determines what
populations are analyzed.able 24summarize the various target populations that are
considered in the case study MPOs. Each MPO accounts for minority aimttmwe
populations as mandated, along with a number of other marginalized populations. The target
populations shown for ARC reflect thosensidered in PLAN 2040. The draft of the pending

update only considers minority and lemcome populations.
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Table 24: Target Populations for Select MPOs

TARGET POPULATIONS
Single-
Low- /Femal Cost | Foreign- Housi

MPO/DOT Minority In::ne LEP* |Disabled| Elderly |Zero-Car :g; ° Education| Burdo:ned °;:;3“ Youth V?aulil::
|Atlanta Regional

.. X X X X X
Commission
Metropolitan
Transportation X x x x X X X x
Commission
INational Capital Regional
Transportation Planning b 4 X x X b4
Board
Puget Sound Regional

; b4 x x X
Council
Boston Region MPO X X X X X
Southern California
IAssociation of b 4 b 4 X
Governments
Southeast Michigan COG| X X X X
Mid-Ohio Regional

. N X X X X X
Planning Commission
San Diego Association of
X X

Governments
Houston-Galveston Area

. b 4 x X X x
Council
IDelaware Valley Regional

. . b4 x x X X b4 b 4
Planning Commission
Maricopa Association of
X X X X

Governments
Central Lane MPO X X X X X X

*Limited English Proficiency

Differences in the methods used to develepdgraphic profiles further influence the
final equity evaluation because the methods also govern which residents will be included in the
analysis. The most common method used in environmental justice analyses to develop a
demographic profileistodelinet e At ar get areaso of census tr ac
hypothesizes that different thresholds will create different demographic profiles within target
areas and will lead to substantial differences in equity evaluations. Additionally, thtufiée
asserts that thresholds fail to capture significant portions of target populations. This will also be
tested. Four thresholds were applied to the ARC planning area of 18 counties to delineate target
areas for AfricamAmerican, Hispanic and loamcome populations. The sensitivity of using the
regional average, plestandard deviation, ple&5 and 50 percent thresholds (as explained in

Chapter 3) is tested using statistical analysis and GIS spatial analysis.
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6.2.1Statistical Analysis of StandardPractice

In the Atlanta metropolitan region, the Africdmerican population makes up 33.4% of
the population. This is used as the regional average threshold. A large percent of the African
American population (74%) live in census tracts that surpas®thonal average threshold
(Table25). This suggests that the Africé@merican population is heavily concentrated. The
other three thresholds are higher percentages and therefore correspond to stricter limits.
Applying them delineates fewer tracts as target areas and captures a smaller portion of the
population. The plu&5 percent threshold is fixed relative to the regional average and works to
provide a more stringent filter. This additional rigidity, however, it to do with the total
target population and more to do with the concentration of the target population within a given
census tract. Therefore, applying more stringent thresholds does not necessarily focus attention
on more residents within a targeipulation but on areas with a high concentration of target
population. Because the Africakmerican population is heavily concentrated, the threshold
methods capture at least half of the target populafiabl€25). Fa less concentrated
populations, as is shown in the Hispanic and-loeome populations, a smaller portion of the
target population is represented by the target areas. The thresholds-fimcdove population
capture a lower percentage of the target patpn despite having more tracts within target areas
than the AfricapAmerican or Hispanic populations. This may be because there are relatively
more lowincome families than minority individuals (exhibited by the higher regional average).
The difference between the thresholds will be examined further, but one point is made clear on
initial analysis: target areas are affected differently depending on the population and which
threshold is applied. The size and concentration of the population infllentzdet area that
is delineated by thresholds.

Table25 shows the results of the sensitivity test for African Americans, Hispanics and
low-income families in the Atlanta metropolitan area. The table compares theminiaets,
total population and target population contained within target areas defined using four different
threshold methods. The thresholds are also compared in relation to the percentage of the

regional population and the regional target populatiai is contained within target areas.
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Table 25: Comparison of Population in Target Areas based on Threshold
African-American Population

Percent of Regional Percent of
Regional | Number of Total Target Regional . 9 Regional
; ; . Regional Target
Threshold Tracts Population Population Population . ; Target
Population Population ;
Population
Thresholds in Target Areas in Target Areal in Target Areal
Regional Average 33.49 348 1,849,010 1,219,915 4,970,225 37% 1,659,297 74%
Plus-25% 41.89 293 1,511,966 1,093,479 4,970,225 309 1,659,297 66%
Plus-Standard Deviatio| 65.6% 184 904,873 776,638 4,970,225 1894 1,659,297 47%
50% of unit 50.09 241 1,231,549 965,035 4,970,225 25% 1,659,297 58%
Hispanic Population
Percent of Regional Percent of
Regional | Number of Total Target Regional Reaional Te?r ot Regional
Threshold tracts Population Population Population 9 . 9 . Target
Population Population )
Population
Thresholds in Target Areas in Target Area in Target Area
Regional Average 10.89 238 1,385,492 351,954 4,970,225 28% 536,332 66%
Plus-25% 13.59 190 1,076,356 315,083 4,970,225 22% 536,332 59%
Plus-Standard Deviatio| 23.49 106 572,865 224,787 4,970,225 12% 536,332 42%
50% of unit 50.09 24 123,449 75,644 4,970,225 2% 536,332 14%
Low-Income Families
. . Percent of Regional Percgnt of
Regional | Number of . - Regional ) Regional
Total Familieg Target Families . Regional Target
Threshold tracts Population . ) Target
Population Population A
Population
Thresholds in Target Areas in Target Ared| in Target Area|
Regional Average 44.39 445 545,763 343,170 1,223,424 45% 542,191 63%
Plus-25% 55.49 317 355,055 247,399 1,223,424 29% 542,191 46%
Plus-Standard Deviatio| 69.29 167 159,473 125,902 1,223,424 13% 542,191 23%
50% of unit 50.09 388 460,743 303,072 1,223,424 38% 542,191 56%

The thresholds themselves are not related to the distribution of the population; they are
based on a point of centigihdency for the regional population, either the average or 50 percent.

The plusstandard deviation threshold is relative to a distribution but not the distribution of the

population. The plustandard deviation threshold is based on the distributicerafus tracts

and their concentration of target populations. Theoretically;gilusdard deviation increases

the threshold to a point greater than 84% of the population, a point that highlights approximately

16% of tracts with the highest concentratidra given target population. In this case however,

the distributions are not normal and this threshold does not produce an intuitive limit.

The 50 percent threshold is an example of a fixed threshold. This is not based on the
regional population orstdistribution; it is an arbitrary point. Because of the high concentration

of African-Americans in the region, 58% of that target population is accounted for within the

target area defined by this threshold. In contrast, when the 50 percent thresikeldl tis

identify target areas for the less concentrated Hispanic population, it captures only 14% of the

population.
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The Hispanic population composes 11% of the Atlanta metropolitan region population.
Analyzing Hispanic populations showed that they @so concentrated within certain census
tracts; however, the degree of this concentration is less than Afitanican populations and
these tracts are more dispersed throughout the region. Although Hispanic populations are less
centrally located, theris focal point in Gwinnett County. This is a point of common knowledge
and is also shown in spatial analystgg(uire46). Of the 238 tracts that surpass the regional
average, 73 are in Gwinnett County and accounafpproximately 40% of the Hispanic
population in the target area defined by the regional average threshold.

Using the 50% threshold for lewmmcome populations captures over half of the target
populations; however this is not necessarily because of higtentrations but because of a
relatively high regional average (44%) and a large number of tracts witimémme populations
above the regional average (445). Although there is no distinct concentration of tracts for low
income populations, approximageivo-thirds of the tracts are in the southern portion of the
region Figure4?).

The results shown ifable25 support the assertion that different thresholds will define
substantially dferent target areas and produce different demographic profiles. The percentage
of the target population accounted for within target areas varies depending on the threshold
chosen. The regional average threshold captures the largest percentageasfeapbpulation.
Because the plu®5 percent threshold is based on the regional average, the percentage of the
population captured corresponds to that delineated by the regional average threshold; less tracts
and fewer residents of target populationsrapresented. The phstandard deviation threshold
also corresponds to the regional average but it has a stricter threshold th2h pdusent so it
represents still less of the target population in the target areas. How much the target population
varies between thresholds is different, which supports the hypothesis that thresholds are sensitive
to the demographic segment.

This sensitivity is further evidenced with the 50 percent threshold. The 50 percent
threshold captures a much higher percentagdrafan-American and lowncome populations
than Hispanic populations because of the differences in concentration of the populations within
tracts and the size of the populations. This has implications for defining numeric thresholds for
use across allgpulations and suggests that caution be used when applying a numeric threshold
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for use across multiple population segments. The finding also highlights the complications
produced due to varying concentration of populations.

The tables show that signifint portions of the target population (86% at worst, 26% at
best, based on the threshold and population) can be left out of the target areas and therefore the
equity evaluation, reinforcing concern that significant portions of target populations may be
nedected in equity evaluations that use target areas based on thresholds to define target
populations. Environmental justice regulations require the evaluation of impacts on the whole
target population, not just on areas of high concentration, in thistiwagholds excluding 86%
of the population are ineffective for environmental justice analysis. Even those neglecting 26%
are not fully compliant with the federal guidance. As agencies begin to use more stringent
thresholds to adjust for increasing minggiopulations or concerns for disadvantaged quality of
life (such as MTC and ARC respectively), this finding becomes more salient.

Although many MPOs use the regional average to delineate thresholds, the demographic
context may influence the thresholtatthe MPO chooses. MTC has a large and continually
growing minority population and has established a more stringent threshold to delineate the
target area. The stricter limit was established to prevent large portions of the region from falling
into taiget areas in order to focus attention more directly on target populations (Johnson 2015).
ARC also uses a stricter threshold for similar concerns; there is a high minority population and
focus should be placed on those with a reduced quality of life |(R@ED).

This research asserts that it is beneficial, and necessary, to explore effects on the entire
region. Focusing on areas in the region with high concentrations of a target population does not
support a level of precision for informed decisions mygpam development to achieve equitable
outcomes for the regional population (i.e. to achieve an equitable transportation system). This
research does not apply all the various ways MPOs have developed demographic profiles;
however, it does highlight sonaé the results that can using a standard process from practice.

One point that is clear from t hwifd dampaliyngi &
define what will or will not be considered a target area. The nature of thresholds, andréaget a
in general, create a situation where some portion of the target population will be excluded from
the profile and, as such, from the subsequent equity evaluation. Additionally, target areas based
on thresholds do not correspond directly to the populati the region or the distribution of this

population. Instead, the thresholds are related to the concentration of the target population
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within the tracts, neglecting the magnitude of the population within them. In all, demographic
profiles based on tesholds are sensitive to the threshold chosen, the population analyzed and
the popul ationds distribution. The spati al
populations are factors in the portion of the target population that is capfueadth threshold.
Because these characteristics change between demographic groups, thresholds will delineate
target areas differently for various target populations. For each target population, the target areas
resulting from each threshold are showtrigure 45, Figure46, andFigure47. These figures

also show the results of the spatial analysis that is discussed in the succeeding chapter.
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Figure 45 Threshold analysis for African-American population in the 18county ARC planning region
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Figure 46 Threshold analysis for Hispanic population in the 18county ARC planning region
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Figure 47 Threshold analysis for lowincome population in the 18county ARC planning region
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6.2.2GIS Spatial Analysis of Standard Practice

Analyzing the thresholds spatially provides additional information. Spatially, the
African-Americantarget areas are in the southern half of the region. This is a point of
common knowledge for the region and holds true for all four thresholds. It is also shown
in the mean centers and standard deviation ellipses of the tracts within the target areas
(Figure45). The visual representation figure 45 echoes the statistical analysis in
Table25; both show how the number of tracts decreases as thadlteghange. For
the AfricanAmerican population, it also shows that the location of the tracts throughout
the region become more concentrated spatially.

The Hispanic target areas are less spatially concentrated as Ségur@#6. The
mean centers are north of the city of Atlanta in Gwinnett County graphically explaining
the concentration of Hispanic populations in Gwinn€igure46 shows that as the
thresholds change fewer tracre contained in the target areas. This difference is more
drastic for Hispanic populations than AfricAmerican.

The target areas for lcimmcome families are distributed across the region for each
of the four thresholds. Again the number of tractthetarget area varies based on the
threshold but there is no defined concentration of tracts. In fact, the mean centers and
standard deviation ellipses are focused at the center of the region, expressing a fairly even
distribution for the target areasrass the region.

A common practice in delineating target areas is to aggregate all target
populations. The result is a regional target area that represents all target populations.
This can be accomplished in various ways including overlaying target fareall
segments and including either all tracts or only those tracts that are common. This
research also tested the effects of aggregating target populations into one target area.
Three target areas were delineand®vdbhased ne us
on the regional average thresholds. The latter two overlaid the regional average
thresholds for minority (Africasimerican and Hispanic combined) and awome
populations. One combined target area used the intersection of the two poulati
identify all tracts that met the regional average threshold for both target populations. The

other used union of the target areas to identify all tracts that met the regional average
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threshold for either target population. In most cases, howeten the target areas are

combined a tract meeting either criterion will be includédure48 shows the combined

target areas based on the regional average threshold. The difference between the maps is

whether target @as must meet the threshold for both populations. This can be addressed

by creating tiers and identifying areas as high or very high with regards to target

populations. ARC adopts this method.

z

Minority AND Income

Uses the INTERSECTION of minority and low-income
target areas to identify tracts where both the percent

of minority residents AND the percent of low-income 0 5
households are above the regional average.

Regional Average Target Areas for Combined Target Populations

10

T —— Viles

20

Minority OR Income

Uses the UNION of minority and low-income
target areas to identify tracts where both the percent
of minority residents OR the percent of low-income 0 5

10 20
households are above the regional average

e Miles

Figure 48 Target areas by combinirg target populations for minority and low-income populations.
Target areas are defined using regional average thresholds.

ARCOs met hodol

0gy

Uus es -sandard degigidno | d s

threshold and a full explanation of their process is plein Chapter 5Figure49

shows the target areas, referred to as Equitable Target Areas (ETA), that are defined for

minority and lowincome populations in the Atlanta region. There are areas reflecting
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very high, highand medium levels of target populations based on which populations met
the threshold.Table 26breaks down the demographic makeup of combined target areas
for the regional average thresholds and the ETAs. When the target populations are
grouped togethdp create target areas, more of the target populations are included (when
all tracts identified as target are included) however, because different populations may
have different concerns, precision is lost. This is even more applicable when populations
such as zeraarhouseholds or elderly populations are included in the equity evaluation

because these populations typically have different needs.

ETA Index by Census Tract
[

Medium

Rait Lines

Highways

Figure 49 ARC Equitable Target Areas for 2016 Plan Update ARC 20159

Table 26: Demographic Composition of Combined Target Areas

African- . .
Combined Threshold Number of TOtal. American H|sparT|c Low-lnlc.:ome
Tracts Population . Population Families
Population
in Target Areas
Minority AND Low-Income 381 1,984,361 1,073,791 334,422 291,879
Minority OR Low-Income 566 3,135,528 1,448,052 435,979 412,850
Equitable Target Area 236 1,100,130 595,885 204,506 167,078
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6.2.3Proposed Method for Demographic Profiles

Concentrations of target populations are informative. This research recognizes
the importance of areas with high concentrations eti§ic demographic segments.
However, by applying the procedure commonly used in practice to develop demographic
profiles based on thresholds, the different results that are produced by each type of
thresholds, as well as their effect on different poputat is elucidated. It has been
shown here and suggested in other research (Hartell 2007, Karner and Niemeier 2013)
that thresholds have serious limitations for equity evaluations. This research asserts and
has shown that thresholds have some critieastivities and areas of high concentration
do not fully represent the target populations. Therefore, it proposes a different approach
that does not delineate target areas.

To address the limitations of the environmental justice quantitative analysis
procedure, including the limitations related to thresholds, it becomes necessary to modify
the current method used for most equity evaluations. This research proposes an
evaluation process that does not develop a demographic profile of the region first and
instead examines effects on demographic segments after impacts have been assessed. In
this way, the process is able to produce a demographic profile based on impacts that
affect the total target population. This method accounts for a more holistic viee 0
target populations to overcome the methodological limitations of standard demographic
analysis. Demographic profiles based on distributions of impacts are applied in the
following section on equity evaluation. HowevEigure50 depicts the spatial
distribution of minority and lowncome populations. These profiles highlight areas of
high target populations regardless of the concentrations and showcase the full spatial
distribution of the target populations showth@t target populations reside in Ron

negligible numbers within tracts that are excluded in the target areas.

164



African-American Population
[ Jo-175

[ ] 176-359
[ 360-645
B 646 - 905
B <06 - 1205
B 1206 - 1704
B 705-2172
I 2173 - 3051
I 3052 4268
B 2269- 15295

Hispanic Population
[ ]o-s0

[ ]81-139
[ 140-186
187 - 243
B 244-323
B 324-426
B 427-5%
I 591 - 880
I ss1 - 1567
I 1565 - 5268

Low-Income Households
[ Jo-1m

[ |172-258
[ ] 259-344
[ 345- 448
I 449-533
B 534-636
B 637 - 752
B s3- o3
B o144
I 1145 - 2559

Figure 50 Regional distribution of target populations based on raw total in each tract

African-American Population

Hispanic Population

Low-Income Households

Population Distribution of Target Populations gased on raw total of target population per tract ——

This research asserts thatamprehensive demographic profile that explores the

spatial distributions of the regional population and various demographic segments of
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interest, namely target populations, can assist in efforts to better understand the needs of
the residents of the remn and inform the development of the program of projects

towards achieving equitable outcomes. A comprehensive demographic profile provides
the opportunity to evaluate impacts on additional residents outside of the target
populations as defined in regutat and also addresses the limitation of neglecting

portions of the target population. It provides the opportunity to understand impacts and
effects of transportation improvements on the region independent of demographic
segment and has the potential taleate impacts on the entire population. This method

will address limitations of the current methods for developing demographic profiles.

The first limitation of the current methods is the focus on concentrations, which as
discussed in Chapter 3, does huly meet the USDOT standard for identifying target
populations since thresholds cannot adequately capture populations that are not
concentrated in geographic proximity. It is necessary therefore, to use an analysis based
on the actual target populatiofihe proposed method uses the entire regional target
population to understand the impacts for that target population. The mean centers of the
thresholds are compared to the mean centers of the regional population for each target
population inFigure51to show how the spatial distribution of the regional population
differs from a measure based on concentration of target populations. FamnAfric
American populationsyhen the focus is on the whole population and notsangi high
concentrations, the spatial distribution of the target population is represented differently.
This suggests that although tracts with high concentrations of Affoaerican residents
may have a focal point, the total Africédmmerican populatin of the region is more
dispersed. The difference in mean centers is less clear for Hispanic amtdone
populations, which may be because highly concentrated tracts are distributed throughout

the region, unlike AfricasAmerican tracts that congregageographically.
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Figure 51 Comparison of mean centers for thresholds and total populations of Africa\merican,
Hispanic and low-incomeresidents

Secondly, current methods do not contain flexibility for more precise analysis.
Target populations are evaluated in aggregate, not supporting the needs of each
population. The proposed method has the ability to evaluate demographic segments
individually and also to explore effects on demographic segments that may not have been
initially defined as target populations.

An additional limitation in practice is the focus on target populations. Impacts on
target populations must be evaluated as per federal regulations. Environmental justice
regulations focus on these populations asékalt of historical marginalization. It is
also important to understand the ground truth as to who is physically disadvantaged given
a particular impact. This information is not always present when evaluating areas with
high concentrations of target pdations, but if areas with high or low impacts are
delineated and then evaluated for their demographic profiles, the impacts on various
populations can be determined.

More holistically, focusing on target areas as opposed to the actual traveling
public isproblematic (e.g. the modifiable area unit problem and the ecological flaw of
inferencing group performance based on performance of a spatial unit). Still, it is not

pragmatic to propose a method that requires m&vel analysis focused on individuals
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or each tract so there must be some level of aggregation for a praetityeapplication.

For this research, the aggregation is not based on the demographic profile, but on the
impact assessment. Rather than producing a threshold based on demogtapaieas

for analysis are based on the level of accessibility (i.e. high, medium, and low). These
areas are used to better understand the types of populations that experience different
levels of accessibility and inform investment decisions. High, mediod low impact

areas can be examined for their demographic composition and can also be explored based
on factors that influence accessibility (vehicle ownership, job mismatch, etc.). The
following section discusses how areas of high, medium and lowssibdity were

determined.

6.3 Impact Assessment

The transportation system impact that is analyzed for this research is accessibility.
It has been argued in this research as well as by Martens, Golub and Robinson (2012) that
accessibility, or the easé ieaching destinations, is the primary benefit of a
transportation system, which makes it an important metric for equity evaluation. Further
discussion on the rationale for applying this benefit to the analysis and background on the
accessibility is proded in Chapters 2 and 3.

Unlike the demographic analysis, the impact assessment did not evaluate and
compare multiple methods of measuring accessibility. The purpose of the impact
analysis was not to test methods for assessing accessibility butymapphethod to
measure accessibility for the Atlanta region so that the results could be used in the equity
evaluation. Various methods for measuring accessibility are described in Chapter 3 along
with a detailed explanation of the process used fordsisarch.

Although only one method was used for the impact assessment, it is beneficial to
understand how ARC measures accessibility. The Technical Assessment published by
ARC (2015) provides several maps on accessibility. A set of maps was produced to
provide examples of transit travel times to the 14 regional centers of the Unified Growth
Policy Map that is shown iRigure52. Figure53 andFigure54 are examples of the
travel time maps and show average transit travel times to Midtown and Cumberland

regional centers. The assumption that the regional centers are areas of intense regional
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opportunity is based on the high concentration of regiohal ijo these areas. This

neglects other jobs and services that are more dispersed throughout the region but also

establishes jobs as the primary desired destinations. By using regional centers,
accessibility for the whole region is estimated and a regiwoeal of accessibility for all

TAZs is obtained using land use and transportation inputs.
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Figure 53 Average travel time to Midtown regional center based on AM peak travelARC 20159

Figure 54 Average travel time to Cumberland regional center based on AM peak travelARC 20153

Transit travel time data acquired from ARC and samib that used to develop
Figure53 andFigure54, was used for the impact assessment. The data presented
substantial data limitations. The transit travel time data was missing Yatueany of
the TAZs and was restricted to MARTA service areas (Fulton and DeKalb Counties) with
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