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Metropolitan planning organizations typically undertake an analysis of regional transportation plan
equity to comply with federal anti-discrimination law, most prominently Title VI of the 1964 Civil Rights
Act. In this critical review, we examine the law, regulatory guidance, academic research, and agency prac-
tice pertinent to equity analysis. We find that recommendations are extensive but generally lack speci-
ficity and are rarely enforceable. In the absence of detailed guidance, practice has become dominated
by a single method that has foundations in the spatial analysis of environmental exposures and the
neighborhood effects literature. We argue that this method is not appropriate for the analysis of transpor-
tation investment benefits, in part because target populations must be defined a priori based on demo-
graphic thresholds for areal units rather than on the basis of exposure. Further, it does not represent
the travel behavior of Title VI-protected populations adequately, most notably people of color. Newer tra-
vel demand modeling paradigms are capable of sidestepping methodological problems, and legacy mod-
els can be adapted and improved. However, agencies generally have not shifted from traditional methods
and planners do not view race as a variable relevant to travel behavior. By relying on an analytical tech-
nique that is not likely to reflect the travel behavior of people of color, planning agencies reduce the like-
lihood that racially disparate outcomes will be identified and mitigated. Meaningful transportation
equity analyses must include an assessment of both current and near-term conditions and provide
racially specific outcomes, while seeking to mitigate inequities through programming decisions.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Civil rights and transportation equity are historically insepara-
ble. Ensuring that different population segments and communities
equitably share the costs and benefits of transportation invest-
ments continues to be a major challenge facing transportation
planning. In part, this is because costs and benefits can be quanti-
fied in many different ways and their equitable distribution is sub-
ject to interpretation. Assertions of inequitable modal investment
distributions have long been voiced by transit users, labor unions,
and transportation advocates. These issues are often litigated and
highlight disparities in transit funding between systems predomi-
nantly used by relatively affluent, white, suburban users and the
systems predominantly used by relatively poor, minority, urban
users (Bullard, 2004; Golub et al., 2013; Grengs, 2002; Pucher,
1982). Research has also identified inequities related to accessibil-
ity and transit service, which differ according to neighborhood
characteristics (Grengs, 2010; Wells and Thill, 2012). Additionally,
people of color and low-income communities are often physically
separated by transportation infrastructure and subsequently bur-
dened with its negative effects (Mohl, 2004; Sanchez et al., 2003;
Self, 2003).

Federal law and executive agency guidance dating to Title VI of
the Civil Rights Act of 1964, combined with transportation plan-
ning’s increasingly broad purview in the wake of the Intermodal
Surface Transportation Equity Act of 1991’s ‘‘planning factors,’’ con-
tinue to increase the visibility of equity issues in transportation.
With substantial concentrations of people of color and low income
within their jurisdictions, metropolitan planning organizations
(MPOs) are well poised to address equity (Sanchez and Brenman,
2007). As recipients of federal funding, MPOs must demonstrate
compliance with Title VI and other guidance designed to mitigate
adverse impacts on protected populations, including low-income
people, people of color, and transit-dependent individuals, among
others. Title VI mandates nondiscrimination on the basis of race,
color, and national origin in programs that receive federal funds.
Regional transportation plan (RTP) compliance with at least the
spirit of Title VI is typically demonstrated by the preparation of
an ‘‘equity analysis’’ of the investment strategy embodied in the
RTP. Yet despite the regular completion of such equity analyses at
MPOs since the late 1990s, transportation outcomes still show
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disparities on the basis of race and class (see Gobillon et al. (2007)
for a review).

In this critical review, we discuss transportation law, regulatory
guidance, and MPO practice and draw upon our experiences pro-
viding stakeholder feedback on and attending public meetings for
the Metropolitan Transportation Commission’s (MTC) 2013 RTP
update. The MTC is the MPO for the nine-county San Francisco
Bay Area and has often been at the vanguard of modeling innova-
tions, equity and otherwise; Amekudzi and Meyer (2006, 49) high-
light the MTC as producing ‘‘one of the best examples’’ of a regional
equity analysis. This review sheds new light on the disconnect be-
tween equity analysis and outcomes. We show that there are no
standards governing equity analyses but a particular method has
taken root that is not suitable for the study of spatially distributed
transportation benefits. We argue that appropriately addressing
race and civil rights in a regional equity analysis requires that plan-
ners revisit longstanding methodological approaches obtained
from aggregate, four-step, travel-demand models. We propose sub-
stantive improvements motivated by prior work on accessibility
and space, transportation case law, and public input received by
the MTC throughout the 2000s. This review should be useful for re-
gional planning agencies interested in improving the correspon-
dence between their analyses of equity and environmental
justice and the lived experience of protected populations within
their jurisdictions.
2. Evidence on race and travel

Race has been linked to travel behavior and transportation per-
formance outcomes. A vast literature has emerged to document the
‘‘spatial mismatch’’ between black workers and jobs in the U.S.
originally posited by Kain in the late 1960s (Ihlanfeldt and Sjoquist,
1998; Kain, 1968). The spatial mismatch hypothesis posits that
blacks in central city locations experience inferior employment
outcomes because of suburbanization and decentralization of jobs,
lower rates of residential mobility, housing and labor market dis-
crimination, and lower accessibility due to location choice and
mode availability (Blumenberg and Manville, 2004; Grengs,
2010; Parks, 2004; Raphael, 1998; Taylor and Ong, 1995). Recent
work has extended these findings to other people of color (see,
e.g., Stoll and Covington, 2012). Transportation planning studies
have also linked increasing concentrations of minorities to
decreasing accessibility and lower levels of transit service (Grengs,
2001; Wells and Thill, 2012). The ultimate result is generally infe-
rior transportation outcomes and a higher incidence of poverty and
unemployment for workers of color in central city areas (Gobillon
et al., 2007).

Different measures of transportation performance have been
used to quantify spatial mismatch, including commute time, dis-
tance, and speed. The literature suggests that using any of these
measures in isolation or highly aggregating results is not appro-
priate; context is vitally important and travel-related responses
to urban form differ by group (Giuliano, 2000). Ihlanfeldt and
Sjoquist (1998) point out that residential location choice is likely
endogenous with respect to commute time for whites only. This
means that whites more readily trade off increasing commute
time for lower per-unit housing costs. Taylor and Ong (1995)
found that white commuters from predominantly white areas
commuted farther and longer than blacks and Latinos in those
areas, while white commuters from predominantly minority areas
experienced shorter (distance and time) commutes than blacks
and Latinos. A study of Detroit, Michigan, analyzed the commute
times of black and white workers employed at the same central
business district location (Zax, 1990). Those results showed that
black workers had shorter commute times, but this was because
of segregation-related constraints placed on blacks’ residential
mobility and location choice rather than an indicator of conve-
nience or accessibility. In general, the study found that white
workers’ commute times increased with income, while black
workers’ did not.

Spatial mismatch is a regional phenomenon; as the regional
transportation planning and policy body, the MPO has a role to
play in its mitigation. While some of the causes of spatial mis-
match cannot be addressed by an MPO, like housing and labor mar-
ket discrimination, others can, including the provision or
encouragement of affordable housing and public transit in and
near job centers that are matched to the skill and income levels
of black workers. In order to develop effective strategies, a plan-
ning agency needs to spatially distinguish the information derived
from their decision-making tools, including travel-demand models,
and better link this information to race/ethnicity. Yet research on
travel behavior rarely considers race/ethnicity as an independent
variable (Giuliano, 2003). Several studies do show an independent
effect of race/ethnicity, even when controlling for traditional influ-
ences on travel behavior including income, family structure, land
use, and accessibility (Chung et al., 2001; Giuliano, 2000, 2003;
Johnston-Anumonwo, 2000; Kawabata and Shen, 2007; Kockelman,
1997; Liu, 2000).

In light of the spatial mismatch literature and evidence on the
independent effect of race/ethnicity on travel behavior, the role
of regional equity analysis becomes clear from a civil rights per-
spective: a regional equity analysis should be able to capture the
extent to which racial dynamics operate in a given region, dispro-
portionately affect people of color and other protected populations,
and seek to mitigate them. The situation is complicated because
existing law and regulatory guidance is not sufficiently prescrip-
tive, vis-à-vis the findings of the literature summarized above, to
ensure meaningful and actionable equity analyses.
3. Law and guidance for equity analysis

In principle, ample law and regulatory agency guidance exists
to conduct an equity analysis of RTPs. In practice, however, specific
recommendations and clear analysis requirements for MPOs are
lacking. President Clinton’s 1994 Executive Order 12898 (EO
12898) mandated that the achievement of environmental justice
be made a part of every federal agency’s mission and specifically
identified low-income populations as a protected group. Environ-
mental justice was to be achieved by ‘‘identifying and addressing,
as appropriate, disproportionately high and adverse human health
or environmental effects of . . . programs, policies, and activities on
minority populations and low-income populations’’ (Clinton, 1994,
7629). The U.S. Department of Transportation (DOT) operational-
ized EO 12898 with an Environmental Justice Strategy in 1995
and Proposed and Final Environmental Justice Orders in 1995
and 1997, respectively (USDOT, 1997). While environmental jus-
tice was often addressed at the project level, Federal Highway
Administration (FHWA) and Federal Transit Administration (FTA)
officials issued a joint memorandum in 1999 affirming that ‘‘while
Title VI and EJ concerns have most often been raised during project
development, it is important to recognize that the law also applies
equally to the processes and products of planning’’ (FHWA/FTA,
1999, 1).

Guidance for planning agencies has generally been issued by
the FTA. The Urban Mass Transportation Administration (now
FTA) had issued Title VI-related guidance prior to the DOT orders,
including guidance for MPOs (UMTA, 1988). FTA revised the UMTA
guidance in 1998 with a new circular that increased specificity vis-
à-vis MPOs (FTA, 2007). The circular prescribed that ‘‘MPOs should
have an analytic basis in place for certifying compliance with Title
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VI’’ and that possible analyses could include demographic profiles,
identification of the benefits and burdens of transportation invest-
ments for different groups with mitigation, or simply ‘‘a metropol-
itan planning process that identifies the needs of low-income and
minority populations’’ (FTA, 2007, VIII-1). The FTA updated its cir-
cular in 2007, and again in 2012, at that time creating separate Ti-
tle VI and environmental justice guidance, acknowledging that
there are some circumstances where analysis could be required
for one but not the other or where prescribed actions to address
disparate impacts could differ (FTA, 2012a,b).

Although the FTA’s 2012 circulars are substantially more de-
tailed than previously, with respect to guidance for MPOs, public
comments requested additional clarity and specificity. For exam-
ple, attorneys, equity advocates, and academics requested that
MPOs be required to certify the compliance of local agencies oper-
ating within the region lest the planning process become ‘‘infected
by discrimination in the decisions of other agencies that the MPO
incorporates into its plans’’ (Public Advocates, 2011, Attachment
B: 14).

Transportation authorizations have also served to broaden both
the responsibilities of MPOs and the ‘‘planning factors’’ they must
consider (Dilger, 1992; Handy, 2008). Transportation planning
agencies use these laws and subsequent guidance to develop regio-
nal equity analyses, but none of the above creates a legal basis for
assessing compliance with specific provisions, nor prescribes spe-
cific analytical standards or methods. For example, a 2012 FHWA
order states that ‘‘This directive should not be construed to create
any right to judicial review involving the compliance or noncom-
pliance with this directive by FHWA, its officers, or any other per-
son’’ (FHWA, 2012a, 2). The FHWA has suggested that MPOs
improve modeling capabilities to characterize the travel behavior
of communities of color and low-income, but has not specified
how they should assess the incidence of benefit and burden in
those populations (FHWA, 2000).

The lack of specific guidance has resulted in a situation where
the completion of any analysis is considered sufficient for compli-
ance. Sanchez et al. (2003, 36) note that ‘‘states receiving federal
funds, in most cases, simply submit a single-page document assur-
ing their compliance with Title VI requirements, including DOT
regulations, without any accompanying evidence to support their
assurance.’’ MPO practice for compliance varies, but may include
similar assurances, descriptions of public participation efforts,
and summaries of analyses completed (e.g., MTC, 2010a,b; PSRC,
2012). Although there is wide variation in the types of analyses
that are considered sufficient for Title VI purposes, the combina-
tion of vague guidance and a lack of enforcement has resulted in
the proliferation of a particular approach that draws heavily from
traditional environmental justice analysis of spatially inequitable
environmental exposures and the literature on neighborhood
effects.
4. Equity analysis in practice

4.1. The traditional approach

While necessary, general principles alone are not sufficient to
guide the equity analysis of regional plans. In practice, an equity
analysis requires making difficult but empirically significant
tradeoffs about which there are no established guidelines or stan-
dards (Cambridge Systematics, 2002). This wide latitude is both
the cause and effect of very little systematic analysis directed at
developing rigorous methods for equity analysis. Notable excep-
tions are two reports commissioned by the National Cooperative
Highway Research Program (NCHRP) on environmental justice
assessment (Cambridge Systematics, 2002; Forkenbrock and
Sheeley, 2004). These differ somewhat in emphasis, with the
2002 and 2004 reports focusing on plan- and project-level analy-
ses, respectively.

Included as part of the 2002 report are the results from inter-
views with practitioners representing 15 state departments of
transportation, 22 MPOs, and three transit agencies. In response
to questions about activities undertaken to address environmental
justice, respondents most frequently pointed to expanded public
involvement efforts, although some indicated an emphasis on
building analytical capacity. Specifically, some MPOs responded
that they were gathering data to identify the locations of target
populations, developing indicators to measure the impacts of their
plans, and developing tests of disproportionate impact distribu-
tions (Cambridge Systematics, 2002). This three-step procedure
closely tracks a similar approach described in the 2004 report for
assessing transportation project impacts, and largely reflects regio-
nal agency practice (Forkenbrock and Sheeley, 2004). Combining
the two yields the following standard practice:

(1) Define target populations: Identify target populations based
on their overall proportion of traffic analysis zone (TAZ) pop-
ulation. TAZs that contain above a threshold percentage (e.g.,
greater than 30% low-income residents) are identified as
representing the target population. TAZs not meeting these
thresholds are defined as the non-target population. Excep-
tions to the geographic identification of target populations
are rare, but occasionally occur (Pfeffer et al., 2002).

(2) Define equity metrics: Identify metrics on which the equity
performance of the plan is to be assessed. These can include
measures of transportation system benefits including acces-
sibility to jobs or other highly valued destinations, travel
time, and safety, among others, or impacts including air pol-
lution and noise.

(3) Assess equity: Determine whether the results demonstrate
equity. This is not straightforward because of the existence
of differing conceptions of equity (Duthie et al., 2007; Khisty,
1996; Martens et al., 2012). The approach often used for
plan-level analyses is to determine whether forecasted
changes in metrics from the base year to the forecast year
using a travel-demand model are similar for the target pop-
ulation compared to the non-target population. That is, if a
10% reduction in travel time is realized by higher-income
groups, then a 10% reduction in travel time should be real-
ized by lower-income groups for the plan to be equitable,
regardless of the base year distribution.

The RTP equity analysis has become a focal point for equity
stakeholders providing input during plan updates. Both agencies
and advocates have tended to place outsize importance on the
selection of equity metrics or the definition of target populations.
Several additional but often unexamined considerations are also
highly relevant, including: How do different target populations,
metrics, and definitions of equity affect the results of the analysis?
Does the population definition adequately capture the dimensions
of inequity by race and class noted above? Moving immediately to
indicator or population definition without considering these more
fundamental questions risks putting the cart before the horse.

4.2. Ecological and categorical flaws

The three-step approach draws heavily from traditional envi-
ronmental justice analysis and the literature on neighborhood ef-
fects. The environmental justice approach is exemplified in the
canonical 1987 report Toxic Wastes and Race in the United States
(Chavis and Lee, 1987). The report investigated the siting of toxic
waste landfills in the United States, finding that the numerical
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concentration of toxic waste facilities in zip-code areas was
strongly associated with race while controlling for a host of covar-
iates. With locally undesirable land uses like landfills or stationary
sources of air pollution, citizens living within some proximity to
the site are similarly burdened. Comparing the demographics of
geographic units close to a site with others that are further away
is a sensible method for demonstrating disparities in the location
of such facilities, and thus equity.

Although the selection of areal units always requires care and
can affect findings (see, e.g., Most et al., 2004), the methods of tra-
ditional environmental justice analysis are potentially applicable
to some regional studies of transportation impacts like air pollution
near roads, noise, or vehicle-miles-traveled density. These analyses
match demographics to environmental exposure; exposed and
unexposed demographics represent logical comparison groups.
However, applying these same methods to assess regional benefits
is not likely to be appropriate.

Because there is no relevant exposure, for the analysis of trans-
portation benefits, target populations must be defined a priori
based on demographic thresholds for areal units using insights
from the neighborhood effects literature (see Sampson et al.
(2002) for a review). This work links concentrated disadvantage,
including proportion of individuals in poverty and proportion of
single-parent households, to health and social outcomes, including
low birth weight and educational attainment. Combining insights
from research on environmental justice and neighborhood effects
led to the creation of an ‘‘environmental justice community’’ sad-
dled with concentrated disadvantage and potentially exposed to
unjust levels of environmental burdens. Efforts to define such
communities systematically have been fraught with difficulty
(Holifield, 2004, 2012).

Some guidance is available for identifying these communities.
In 1997, the Council on Environmental Quality (CEQ, 1997, 25) re-
leased a document discussing threshold selection for minority pop-
ulations. It stated that minority populations were to be identified
where either the population exceeded 50% or where the proportion
of the population was ‘‘meaningfully greater’’ than the minority
population in general or at another unit of geographic aggregation.
In the proposed version of its 2012 environmental justice circular,
the FTA referenced the CEQ report and cautioned recipients not to
‘‘‘artificially dilute or inflate’ the affected minority and/or low-in-
come population when selecting the appropriate unit of geo-
graphic analysis’’ (FTA, 2011, 6). Despite this caution, no
guidance is provided for determining whether dilution or inflation
is indeed a problem. FHWA guidance also states that small concen-
trations of people of color and low-income people can bear dispro-
portionate impacts that must be mitigated (Cambridge
Systematics, 2002; FHWA, 2012b). The California Department of
Transportation has also promulgated guidance (Caltrans, 2003). It
referenced the CEQ thresholds and also emphasized flexibility in
adapting ‘‘the regulatory definitions of low-income and minority
in order to conduct a meaningful analysis’’ (Caltrans, 2003, 67).

It has also become common to identify target populations using
combinations of demographic factors, including proportions of
people of color, low-income, recent immigrants, single-parent
households, and other indicators of disadvantage defined a priori.
For example, Foth et al. (2013) used a composite indicator of four
metrics of ‘‘social disadvantage’’ to categorize and compare acces-
sibility and transit travel time between census tracts in Toronto.
The MTC used a similar approach in its 2013 RTP equity analysis
(MTC/ABAG, 2013).

Implicitly, thresholds and composite indicators should reflect
the travel behavior of their component groups; however, the
assumption that thresholds or composite indicators are meaning-
ful is rarely challenged. But, as noted by Duthie et al. (2007, 11),
‘‘use of the geographic unit as a proxy for the group unit does
not work well for groups that do not congregate spatially.’’ In other
words, a population identified using thresholds will not, by defini-
tion, accurately represent individual members of target popula-
tions. To the extent that groups do not congregate spatially,
performance indicators will be less accurate. This approach to pop-
ulation definition results in an ecological flaw, wherein group per-
formance (e.g., that of low-income people) will be inferred from
the performance for groups of areal units (e.g., all units with
>30% low-income people). From a civil rights standpoint, if a com-
posite indicator includes a racial measure, in addition to others, the
calculated performance result cannot be said to reflect the travel
behavior of people of color; the correct interpretation is that the
measure reflects some unspecified combination of the travel
behaviors of members of each of the component populations com-
bined with other residents of each areal unit.

As an example of the mismatch between areal units and group
outcomes, Taylor and Ong (1995) showed that black and white
residents residing in predominantly minority communities had
very different commute times and distances. Differences between
racial groups residing in the same neighborhood may be larger
than differences between groups of areal units meant to represent
minority populations. Greater access to job opportunities in the
city center for white high-salaried workers who also live in those
zones will tend to obscure less access to suburban job opportuni-
ties for central-city people of color. Differences in automobile
ownership will also radically affect one’s interaction with the
transportation system. Fig. 1 shows the geography of accessibility
(the relative ease with which jobs can be accessed from an origin
to all destinations) in the San Francisco Bay Area for automobile
and transit, using modeled travel data provided by the MTC for
2005. The maps vividly illustrate why a traditional analysis is
inappropriate: accessibility differs according to characteristics
and choices of individuals and households (individual accessibil-
ity) as opposed to the larger geographic unit (place accessibility)
(Kwan, 1998). This distinction was noted by geographers in the
early 1970s (Hanson and Kwan, 2008), and while it has not en-
tered into transportation planning practice, improved definitions
of accessibility are available that are calculable using readily
available MPO data (see, e.g., Golub et al., in press). Only aggre-
gating performance indicators at the Census tract- or TAZ-level
using thresholds will tend to obscure the differences between
individuals and their spatial locations, generating results of ques-
tionable value.

4.3. The treatment of race

Since Title VI is the only environmental justice-related law that
creates enforceable legal rights, reliable analyses that include race
are vital. However, there are competing forces within transporta-
tion planning that forestall comprehensive racial analyses. In gen-
eral, race is implicitly considered using geographic thresholds, but
this approach is subject to the limitations described earlier. The ab-
sence of the explicit consideration of race from equity analyses has
been justified using different arguments. Data or methodological
constraints on forecasting race are often cited. A senior planning
staff member at the Sacramento Area Council of Governments (SA-
COG) put it this way during an interview conducted for a related
research project in early 2012,

‘‘right now our forecasting models don’t include ethnicity and
that’s critical for doing the analysis of the future that the [social
equity] groups are asking for . . . It’s a pretty complex question
when you get into the science behind it because you need to
forecast each group’s birth rate, their mortality rates, the in-
migration to the region, so it’s one that we’re moving up on
our radar.’’



Fig. 1. Peak-period automobile (a) and transit (b) accessibility to all jobs for the nine-county San Francisco Bay Area, 2005. Plotted values for each TAZ were calculated as a
proportion of the greatest observed peak automobile accessibility. The five categories correspond to increments of 0.2 ranging from 0 (least accessible) to 1 (most accessible).
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Similarly, at a public meeting on the capabilities of MTC’s tra-
vel-demand model for equity analysis conducted in June, 2011,
an MTC planner stated simply that, ‘‘we don’t feel like we under-
stand what role race plays [in travel behavior] well enough to in-
clude it in our models, so we don’t.’’ Later in the same meeting,
the planner argued further that race is only a proxy for other more
readily observable variables like income and family structure, so
the forecasting of racial demographics was actually not necessary.
Specifically, the staff member stated, ‘‘I would think that issue
would be pretty minor – that would be pretty far down my list
of concerns at our efficacy of predicting the future.’’

Some planners have also argued that race should not be consid-
ered as a component of a transportation equity analysis. Litman
and Brenman (2012, 4) make a distinction between ‘‘demographic’’
characteristics that are ‘‘often ambiguous. . . such as race and age’’
and ‘‘functional’’ statuses like poverty and disability. They argue
that emphasizing functional statuses can help build support for ef-
forts to achieve social equity by not alienating ‘‘people who feel
that their interests are undervalued, such as low-income people
who lack minority status.’’ However, eliminating race from the dis-
cussion risks alienating people of color, who bring vitally impor-
tant diversity and perspectives to regional decision making in the
face of MPO boards that generally do not reflect the diversity of
their constituencies (Sanchez and Wolf, 2007). From the same pub-
lic meeting at the MTC noted earlier, one representative of the
MTC’s Policy Advisory Council reacted strongly to the staff’s deci-
sion to omit race from modeling efforts,

‘‘We would all agree that . . . within the past 10 years at least,
more African Americans are unemployed than any other group
. . . If you make the [modeling] assumptions colorblind, you will
not capture what I’m talking about. And so I really think you
have to reconsider [using] colorblind models or scenarios to
make recommendations.’’

Race, poverty, ability, and any other category of interest can be
assessed in the same equity analysis but by relying on analytical
techniques that are not likely to reflect the travel behavior of peo-
ple of color and actively arguing against the inclusion of racial vari-
ables in equity analysis, planning agencies reduce the likelihood
that racially disparate outcomes will be identified and mitigated.
These findings also suggest an important manner in which public
agencies contribute to racially disparate impacts without racist in-
tent – what has been termed ‘‘racism without racists’’ (Bonilla-Silva,
2003). Intentional discrimination is quite difficult to prove, but the
legal claims of private individuals under Title VI and its imple-
menting regulations require that standard to demonstrate a viola-
tion in the wake of the Supreme Court’s 2001 decision in Alexander
v. Sandoval (Laufer, 2002). Plaintiffs in Darensburg v. Metropolitan
Transportation Commission (2011) unsuccessfully alleged that the
MTC’s regional transit expansion plan, which emphasized invest-
ments in rail transit over local bus service, intentionally discrimi-
nated against the mostly minority riders of Alameda-Contra
Costa Transit (AC Transit). In his opinion concurring with the
court’s ruling in favor of the MTC, Ninth Circuit Judge John T. Noo-
nan stated that, ‘‘An individual bigot may be found, perhaps even a
pocket of racists. The notion of a Bay Area board bent on racist
goals is a specter that only desperate litigation could entertain’’
(Darensburg v. Metropolitan Transportation Commission, 2011, 524).

While we agree that analytical decisions based on data con-
straints or a lack of understanding do not provide evidence of racial
animus, we also note that the absence of racist intent is not evi-
dence that racially disparate outcomes have been eliminated. The
history of transportation planning indicates that particularly last-
ing decisions regarding the placement of highway and fixed-guide-
way transit infrastructure were racially motivated (Bayor, 1988;
Connerly, 2002; Self, 2003). Moreover, post-World War II freeway
construction likely facilitated white flight to the suburbs, contrib-
uting to still lingering patterns of segregation (Massey and Denton,
1993). In sum, past decisions undertaken by individuals and sup-
ported by institutions continue to shape policies and patterns of
transportation funding, despite the absence of racist intent on
the part of contemporary planners (Golub et al., 2013).

In the contemporary era, racism rarely manifests though inten-
tional individual acts (Bonilla-Silva, 2003; Pulido, 1996; 2000).
Much more relevant is systemic or institutional racism that unfolds
over time and space as a result of a variety of individual decisions,
policies promulgated by various levels of government and carried
out by bureaucracies, and the unique conditions and incentives
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produced by changing economic arrangements. The result of these
conditions is a set of racially disparate impacts that cannot be
traced back to an individual act fueled by the intent to discrimi-
nate. In an analysis of historical land use, development, and pollu-
tion impacts in Southern California, Pulido (2000) observed that a
disparate impact is but one piece of evidence of inequality and
begs the larger question – how were whites able to distance them-
selves from industrial pollution and from people of color? In the
case of transportation equity, what conditions have generally led
to more favorable transportation, work, and home location out-
comes for whites over time? Part of the explanation is the pre-
sumed unimportance of race for assessing travel behavior
outcomes, and the inadequate treatment of race in equity analyses.
Precisely because Title VI jurisprudence sets an incredibly high bar
for plaintiffs, transportation planning practice would be well-
served by developing equity analysis methods that move beyond
current approaches and proactively seek to achieve equitable out-
comes. It is to these approaches that we now turn.
5. Towards meaningful equity analysis

In order to move beyond traditional equity analysis methods, in
this section we describe actions that, if implemented, could dra-
matically improve the ability of regional planning agencies to ad-
dress questions of civil rights and racial disparities that accrue
slowly over time and space. In addition to the theoretical argu-
ments provided in the previous section, both the Darensburg case
and public input received by the MTC since 1998 motivate these
recommendations that are related to demographic thresholds
and disaggregation, years of analysis and geographic scope, and
the determination of equity.
5.1. Demographic thresholds and disaggregation

The representation of protected populations using the typical
demographic thresholds or cross-tabulations of results based on
synthetic populations is one area where several improvements
can be implemented. At a minimum, sensitivity analyses using dif-
ferent areal units, threshold definitions, and composite indicators
should be conducted to determine the effect of changing each of
these properties on equity outcomes. The point is not to adjust
units or thresholds until an equitable or inequitable result is found;
rather, the effect of or direction associated with changing these fac-
tors must be incorporated into the analysis and discussed along
with the other results. Multiple group permutations should be con-
sidered (Levinson, 2002). For example, instead of presenting a sin-
gle metric of accessibility that is compared between the target and
non-target population, a sensitivity analysis would show how
accessibility changes as a function of the concentration of people
of color in a census tract or TAZ.

While sensitivity analyses could be undertaken using four-step
model data, activity-based models increasingly are being used in
practice. Work in the early 2000s on equity analysis predicted that
the adoption of activity based models would improve transporta-
tion equity analysis precisely because these more advanced models
would allow the analysis of population segments independent of
their geographic location. Moreover, proponents argued that in-
creased behavioral realism allowed better representation of the
unique travel patterns associated with low-income and of color
populations (Cambridge Systematics, 2002; Forkenbrock and
Sheeley, 2004).

Activity based model outputs are wholly disaggregate; they
obviate the need to use geographic thresholds. Litman (2002) has
noted that disaggregate analyses generally will be more accurate
than those calculated based on arbitrary requirements for group
membership, and several academic studies have relied on disag-
gregate representations of target populations (Bills et al., 2012;
Castiglione et al., 2006; Rodier et al., 2010). However, none of these
studies considers racial groups, despite their obvious relevance in
light of Title VI and environmental justice guidance. Although
agency staff have argued that race either need not be included to
predict travel outcomes or is too difficult to include, not doing so
circumvents the purpose of an equity analysis, which is to assess
the benefits and burdens of transportation investments on people
of color, low-income people and, potentially, other protected
groups. Regardless of whether the racial variable is necessary or
desirable for its predictive power, it must be included so that the
analysis results can be properly contextualized. In an activity based
model, it would be no more difficult to assign race to base-year
synthetic population members than it currently is to assign the
number of household vehicles or children.

Changing how demographic thresholds are selected and applied
would mitigate the ecological and categorical flaws endemic in the
traditional approach. It also has the potential to improve the treat-
ment of race by establishing its separation from other protected
groups.

5.2. Analysis years and geographic scope

Planners have argued that race has both an ambiguous relation-
ship with travel behavior and that forecasting racial demographics
is difficult. However, ample racial data are available in the base
year and could be employed to guide decision making. In addition
to multiple sources available from the U.S. Census, individual agen-
cies have conducted detailed demographic surveys of their popula-
tions. Both the MTC and SACOG have prepared reports regarding
‘‘lifeline’’ transit service – those routes vital for linking transit-
dependent and low-income individuals to essential destinations.
Similar analyses could be undertaken to identify gaps in service
for transit-dependent people of color. The MTC has also completed
a ‘‘Snapshot’’ analysis of current conditions in the Bay Area that
identifies existing disparities in communities of concern relative
to the region (MTC, 2010c). Both of these data sources could be
used to guide RTP development and inform programming decisions
embodied in the transportation improvement program (TIP) with
the goal of mitigating racial disparities.

The TIP is a list of all transportation projects to be undertaken
over a six-year period and is updated by an MPO every two years.
Whereas the RTP establishes a long-term vision for the region, the
TIP operationalizes that plan in the short term. Presently, the MTC
performs a single aspatial equity analysis of its entire TIP every two
years (MTC, 2012). Two categories of projects, highway and transit,
are considered, but projects are not analyzed individually. The
aspatial analysis assumes that benefits for all highway projects
and transit projects flow to demographic groups at the county
and transit-operator level, respectively, in proportion to their vehi-
cle-miles traveled and ridership. For example, if 30% of Bay Area
Rapid Transit (BART) trips are made by people of color, the analysis
allocates $0.30 of each dollar invested in BART to minority popula-
tions. Summing over all transit operators facilitates a comparison
between the proportion of total transit trips taken by people of col-
or and the proportion of monetary benefits enjoyed. The assump-
tions on which this analysis lies are demonstrably false; most
problematically, transportation benefits accrue to users based on
their spatial location and the likelihood that a particular facility
will serve their needs, not according to values of mean ridership.

A better approach would be to employ the wealth of available
data regarding current highway facility usage and transit ridership,
both modeled and revealed. As each TIP is developed, logical
groups of synergistic projects could be created and modeled to as-
sess changes on travelers proximate to key access points (e.g.,
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interchanges or transit stations). Demographic profiles and metrics
of travel behavior better matched to the TIP period are likely to re-
flect existing disparities with a relatively higher degree of certainty.
Using such approaches, equity would be judged by the extent to
which lifeline services receive funding or existing disparities are
mitigated in the short term.

Supplementing the standard, long-range forecasting approach
with nearer-term analyses allows for adaptive responses that can
help to guard against unexpected incremental inequities that lock
in larger effects, potentially improving the analytical treatment of
race. Conducting these types of analyses would also serve to in-
crease responsiveness to public input. For example, comments on
the MTC’s 2009 RTP equity analysis indicated too little focus on
the identification and mitigation of existing inequity (MTC, 2009,
48). During the 2013 RTP update, participants in an equity working
group convened by MTC (Imai et al., 2012) requested that,

‘‘information about [the] MTC’s transportation improvement
program (what projects will be funded in the RTP and when),
as well as the results of the corresponding Equity and [perfor-
mance measures] Analysis, be disaggregated into five-year
increments.’’
5.3. Definition and determination of equity

Even with good implementation of the earlier suggestions, the
working definition of equity employed by an agency can influence
whether analysis results demonstrate equity or inequity. In many
cases, the way in which equity is defined is unstated. As Martens
et al. (2012) note, in typical regional equity analyses, base year
or existing disparities in a particular indicator are considered to
be unimportant, as long as the change from the base year to the
forecast year is similar for the target and non-target populations.
For example, if planned transportation improvements increase ac-
cess to low-income jobs by 10% for the target population and 9% for
the non-target population from the base year to the forecast year,
each group has received some benefit and the improvements could
be considered equitable. In this approach, starting disparities are
not accounted for, and there is no standard for identifying a future
disparate impact. Since an RTP generally forecasts increasing jobs
and population, accessibility benefits typically will accrue to all
population segments, ensuring that the commonly employed defi-
nition of equity is of questionable utility (Sanchez, 2008).

One means of improving how we define equity is to use the ap-
proach of Martens et al. (2012), which relies on theories of justice
to support a ‘‘maximax’’ criterion to guide investments that would
maximize average access while limiting the maximum gap in
accessibility between the lowest- and highest-accessibility groups.
One way to operationalize equity in this approach would be to use
measures of dispersion like the Gini mean difference (GMD) to pro-
vide a single summary statistic across the entire population (see
Levinson (2002) for an application of Gini-type metrics).

In this approach, future year scenarios would be judged equita-
ble if improvements in that indicator (e.g., reductions in the GMD)
did not come at the expense of worsening conditions for under-
served populations. One way to ensure improvements would be
to identify inequities in the base year and redress them in an
RTP, and as a means for adapting each TIP to changing circum-
stances. Since programming decisions ultimately locate or improve
transportation systems located in space, this would involve target-
ing investments to specific locations for maximum equity impact.
Some observers have described this approach as the true purpose
of equity analyses (Golub et al., 2013; Holifield, 2004; Sanchez,
2008). Here, the a priori identification of communities based on
neighborhood effects-type indicators would be appropriate to
ensure that investments flow to areas of concentrated disadvan-
tage. Alternately, measures of individual accessibility could be em-
ployed based on either modeled travel behavior or travel survey
data (Geurs and van Wee, 2004; Kwan and Weber, 2003). Páez
et al. (2010, 2012) demonstrate how such metrics can be calculated
and mapped for particular disadvantaged groups, highlighting
parts of the region with relatively inferior transportation out-
comes. To the extent that improvements are targeted to such areas,
more equitable systems will emerge.

Adopting a definition of equity that includes reducing dispari-
ties in performance measures will dramatically improve the prac-
tice of equity analysis. Ecological and categorical flaws are
sidestepped because determining equity does not rely on arbi-
trarily dividing a region into two groups of areal units. In order
to ensure improvements in the metric, MPOs actually will have
to target investments to particular areas. This approach would also
be responsive to public input because it explicitly seeks to redress
existing inequity.
6. Conclusions

One of the most significant gaps in transportation planning is
the lack of a coherent and rigorous framework within which equity
analyses can be conducted. This paper fills that gap by bringing to-
gether major research from disparate fields in a critical review of
transportation plan equity analysis. With reference to relevant
law and regulatory agency guidance, we find that in the absence
of detailed guidance on how to conduct equity analysis, transpor-
tation planning agencies have developed simple methods to study
the impact of undesirable land uses on vulnerable populations;
however, because of the differences between measures of trans-
portation system benefits (e.g., mobility and accessibility) and
land-use impacts, these methods are not insightful and do not
readily identify inequities, either current or forecasted.

Further, we find that transportation planning agencies have not
implemented theoretical advances from transport geography relat-
ing to the measurement of accessibility or taken full advantage of
the computational and data-rich potential of activity based models.
These failures have implications for the analysis of civil rights and
equity. As a result, existing methods cannot be used to ensure that
performance results reflect the experiences of disadvantaged pop-
ulations in a region, nor can they ensure that mitigating actions
will have the desired effect.

Future work should test empirically the suggestions proffered
in this paper using both four-step and activity based travel-de-
mand model output. These analyses will identify those aspects of
regional equity analysis most in need of revision. Implementing
the recommendations described herein, including short-term anal-
yses aligned with the TIP period using data on race, and using the
results to guide transportation investment decisions, has the po-
tential to move the needle on transportation equity, consistent
with relevant transportation law and guidance. The likelihood of
progress depends critically upon better linking improved analytical
results to decision making (Holifield, 2004; Innes and Gruber,
2005) and fostering critical thinking regarding race among trans-
portation planners and the public.

The public plays an important role in the achievement of trans-
portation equity, and public participation forms the cornerstone of
MPO environmental justice strategy (e.g., DVRPC, 2010; MTC,
2010a). But precisely what role the public plays when arcane, tech-
nical issues of transportation and equity modeling are at issue is as
yet unclear. Soliciting public input on alternative project designs
including number of lanes, alignment, and mitigations is sensible;
individuals can draw from their experiences with the transporta-
tion system to inform their participation. Similarly, members of
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the public generally can lend their input to broad packages of
choices embodied in regional transportation scenarios.

The public is less well-suited to provide input on specific ana-
lytical decisions related to transportation performance analysis.
At the MTC, members of the public requested additional analyses
of existing inequity, but did not make specific recommendations
or requests regarding threshold definition and the treatment of
race, for example. The technical and expert nature of travel-de-
mand modeling forecloses important forms of participation, yet re-
gional transportation planning and decision making relies heavily
on model results. The onus thus falls on regional planners to ensure
that analytical practices are current and results meaningful.
According to Brenman and Sanchez (2012), this requires results
that reveal new conclusions rather than justify those that are
predetermined.

This article indicates, however, that prevailing methods of equi-
ty analysis are more likely to obfuscate than to reveal and that
there are no standards for agencies to follow in order to complete
a rigorous equity analysis. Although the MTC has received analyt-
ical recommendations over several RTP cycles – for example, to
identify existing disparities – its methods did not change. These
findings suggest a need for new models of transparency and
accountability. Openly sharing data and code generated during re-
gional planning would relieve pressure on agency staff to conduct
the analyses demanded by the public, allowing researchers the
opportunity to complete them. Under this open-source model, aca-
demics could collaborate with interested members of the public to
provide supplementary analyses in addition to those created by the
agency, enhancing the integrity and openness of the public process
and contributing to a fruitful dialogue on transportation equity.
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