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Abstract
With ridership declining nationally and transit agencies looking for innovative ways to maintain and attract riders, a more
complex understanding of transit riders and their satisfaction could provide additional insight and guidance to benefit the
future of transit. This study challenged the traditional captive versus choice rider dichotomy and indicates the need for a
more nuanced breakdown of transit riders based on the attributes most important to them. To conduct the analysis, the
authors obtained rider survey data from nine agencies across the United States from varying geographic regions and repre-
senting various agency sizes. Agencies were selected based on their intentional use of demographic classifications and ques-
tions about satisfaction with various aspects of transit service. The authors then applied ordered logit regression across the
18,544 rider survey responses to predict the relative importance of service attributes on overall satisfaction. The findings
suggested that different classifications of riders by gender, race, and income yielded diverse priorities, although certain service
aspects such as reliability were important across demographics. In addition to the findings from the regression analysis, this
study also offers a series of recommendations to facilitate future investigations by using more consistent, standardized data
to further the breadth and depth of national transit rider analyses.
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Since 2014, transit ridership has steadily decreased across
the United States. Several studies have identified a vari-
ety of factors underlying this decline, some of which
reflect internal choices of transit agencies and others
external trends and disruptions in society (1, 2). In many
cases, these trends were exacerbated by the COVID-19
pandemic. Although the longer-term implications of the
pandemic for transit are still unknown, COVID-19
emphasized the essential role of transit and transit riders
in society, including providing critical mobility and
healthcare services (3).

Stakeholders in the industry are exploring policies
and strategies to address these alarming ridership trends.
These innovations span a range of interventions includ-
ing improved fare technology, integrating new modes
and vehicles, exploring new service models, and different
public–private relationships. Innovations in transit have
the potential to help transit better serve current riders
and increase ridership across the board. Key to the effec-
tiveness of these innovations is whether they add value
for current or potential riders, therefore, it was necessary

to analyze current riders and meaningfully consider the
core transit rider demographic assumptions that have
historically defined transit in the United States.

A more nuanced understanding of transit riders will
enable a more robust, innovative, and equitable future
for American transit systems. As such, this study sought
to address two questions: 1. Who currently rides transit?
and 2. How do these riders feel about transit service?
With regard to the first question, this paper documents a
variety of demographic characteristics of current transit
riders to demonstrate transit rider diversity. To address
the second question, two subquestions were considered.
The first subquestion explored the relationship between
different aspects of transit service and overall
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satisfaction. The second subquestion explored how these
relationships changed based on demographic characteris-
tics. Understanding current riders’ needs and preferences
will help guide improvements to existing transit services
and may help attract new riders who share similar demo-
graphic characteristics. This could also equip agencies to
allocate resources more efficiently and equitably.

Literature Review

In the context of declining transit ridership and lifestyles
changes, which were accelerated by the COVID-19 pan-
demic, there is an increased need to better understand
transit riders and their satisfaction with the service. There
are several factors that affect rider satisfaction, some of
which are outside a transit agency’s control, but transit
service attributes are some of the most important aspects
of rider satisfaction (4).

Whereas some researchers have sought new ways of
assessing rider satisfaction, such as scraping tweets from
Twitter (5) or mining app reviews (6), transit rider sur-
veys are a widely used and accepted process that collect
both qualitative and quantitative data that may not oth-
erwise be captured. However, rider surveys have limita-
tions, namely that they fail to capture nonriders, who
represent a large, heterogenous, portion of the popula-
tion (7). Nonetheless, even with this limitation, methodi-
cal rider survey data collection and analysis may lead to
interventions that maintain existing ridership and poten-
tially attract new riders.

Within analyses of rider satisfaction surveys con-
ducted, several studies have investigated the relative
importance of service attributes on overall satisfaction.
Literature reviews synthesizing this research suggest that
cleanliness, comfort, safety, and customer service are
often found to be statistically significant or discussed as
significant by the authors (8). However, these analyses
have historically considered only service attribute rank-
ings without much attention, if any, to differences among
transit riders.

Differences in transit riders’ characteristics are likely
to affect their values and perceptions of service and satis-
faction. Previous studies have documented the need for
more intentional market segmentation to understand a
variety of factors, including attitudes around transit,
travel behavior, and satisfaction (9, 10). The most com-
mon breakdown of riders has been by ‘‘choice’’ or ‘‘cap-
tive’’ users of transit. Captive riders are generally
understood to be people who use transit because they
have limited transportation options, which in the
American context is almost synonymous with not own-
ing a car. It is assumed that these people will use transit
regardless of service levels. This group of riders is con-
trasted with choice riders, who are generally understood

to be people who have other means of transportation,
probably a private automobile, who opt to take transit
(11). The captive versus choice rider dichotomy has
informed decisions, and thus the development, of transit
systems for decades. However, this binary rider categori-
zation defines the range of a person’s modes of transpor-
tation too narrowly. In several cases, the ‘‘‘captivity’ of
carless riders is greatly overstated,’’ and for riders who
have other mobility options, many of those choice riders
will ‘‘occasionally use the transit system when it meets
their needs, even in cities with relatively poor transit’’
(11). Additionally, the changing work, lifestyle, and con-
sumption patterns, many of which were accelerated dur-
ing the COVID-19 pandemic, further challenge the
relevancy of the captive versus choice rider classification
for understanding transit riders.

This study sought to leverage prior transit rider satis-
faction survey analyses, and then apply these to addi-
tional demographic categories to gain a more nuanced
understanding of transit riders at the national level (12).
By incorporating data from agencies across the United
States, this paper presents results that may help explain
and shape nationally occurring phenomena, such as
ridership decline. The paper additionally explores more
nuanced understandings of transit riders and the impor-
tance of more holistic, contextualized analyses to achieve
intentional and more equitable outcomes.

Methodology

Analyzing the relative importance of service attributes
on overall satisfaction required three major steps: data
collection, data cleaning and standardization, and con-
structing a predictive model. The goal was to collect rider
satisfaction survey responses from a wide range of agen-
cies across the United States to reflect the diversity of
transit services offered. Reponses were collected per indi-
vidual to align satisfaction responses with demographic
factors, which were theorized to affect the riders’ transit
experiences. Through the combination and standardiza-
tion of these individual responses, the aim was to identify
shared sentiments by demographic population across
riders nationally.

Selection of Agencies and the Data Collection Process

Transit systems of interest were strategically selected to
reflect the wide range of operations in the United States.
A requirement for selection was to be in receipt of funds
from the Federal Transit Administration (FTA), which
mandates a certain level of data collection, management,
and reporting. Markers for differentiation of agencies
included geographic dispersion, size of agency, and types
of transit services (bus, rail). To develop an initial list of
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transit agencies, the authors used a previously published
paper that clustered agencies according to ‘‘metropolitan
area population, percentage of population living in a dense
area, percentage of zero vehicle households, and transit
agency operating expenses,’’ which were then distinguished
as operating in dedicated versus nondedicated rights of
way (13). The authors further subdivided agencies into
geographic regions (North, Midwest, South, West) and
randomly selected 30 agencies in total by drawing at least
two from each combined geographic region–cluster pair.
From the initial sampling of 30 agencies of interest, only
data from nine agencies were used in this analysis, given
several challenges with data collection, including,

� Agency communication: no response from agency,
difficulty connecting to appropriate contacts in
different departments;

� Data relevancy: several agencies were in the pro-
cess of conducting new surveys but were delayed
because of COVID-19, meaning surveys and
responses were collected several years earlier and
may not have captured more recent changes in
transit service; and

� Data accessibility: data of interest were not stored
by the agency, usually because the agency relied
on an external contractor, or the data were only
available in the aggregate (i.e., summarized or pro-
cessed such that individual responses could not be
identified).

The nine agencies from which data were obtained are
presented in Table 1, including the name of the agency,
the city where it is located, the year the survey was con-
ducted, and the number of responses. Responses capture
bus and/or rail data depending on the agency. Although
in all cases the data had to be requested from the agen-
cies, some of the survey instruments or reports are pub-
licly available (14–18).

Data Cleaning and Standardization

The data from the agencies were not standardized in their
format, the information the agencies collected, or the
scales used to record responses. To address each of these
concerns, a three-step data cleaning process was applied
before analysis. These steps were to 1) remove extraneous
response information, 2) generate demographic cate-
gories and assign responses, and 3) generate descriptive
service variables and assign responses.

In the first step, data were formatted into .csv files,
and extraneous information such as preferred routes and
origin–destination questions were removed. In the sec-
ond step, demographic category variables were created
to standardize comparisons across agencies. The list of
demographic variables of transit riders included lan-
guage, gender, disability, age, number of people in the
household, race, income, and possession of a driver’s
license. The distribution of these descriptive statistics is
summarized in Table 2. The n value differs across the
demographic data as not all individuals responded to
each item, and agency surveys differed in the demo-
graphic data collected. Finally, demographic variables
were realigned to provide consistent categorical values
across agencies, because agencies often used response dif-
ferent scales for the same demographic variable. For
example, some agencies recorded income on a scale of
$10,000 to 20,000, whereas others used a scale from
$15,000 to 25,000. Some values have been more broadly
characterized to accommodate the incongruent values
across agencies.

In the third data processing step, the list of transit
service variables was selected, which included overall
satisfaction, availability, ease of use, information, relia-
bility, travel time, customer service, comfort, and secu-
rity. These variables were selected as they were most
representative of the attributes collected across the
agency surveys. The questions from each agency were
then assessed to determine which transit service

Table 1. List of Agencies and Response Information for Satisfaction Surveys

Agency City Year of survey
Number of responses

(total N = 19,149)

Green Mountain Transit Burlington, VT 2020 153
Niagara Frontier Transportation Authority Buffalo, NY 2020 326
San Francisco Municipal Transportation Agency San Francisco, CA 2017 609
Tri-County Metropolitan Transportation

District of Oregon
Portland, OR 2018 807

Valley Metro Regional Public Transportation
Authority

Phoenix, AZ 2018 1,008

Massachusetts Bay Transportation Authorit Boston, MA 2019 1,449
Port Authority of Allegheny County Pittsburgh, PA 2015 1,941
Regional Transportation District Denver, CO 2019 3,811
Metro Transit Minneapolis, MN 2018 9,045
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variable, if any, best represented the data being cap-
tured by the question. In some instances, agencies did
not ask any questions that addressed a selected vari-
able. As a result, transit service variables have different
n values. In other instances, agencies asked multiple
questions that reflected sentiments about the same vari-
able of interest. In these cases, the question scores were
averaged to reflect a single, combined value. Responses
were rounded up (ø .5) or down (\.5) to the nearest
whole number. Lastly, responses were rescaled to be
standard across agencies. This included ordering ser-
vice satisfaction responses to a consistent Likert scale
(1= strong negative and 5= strong positive). Table 3

summarizes the variables of interest for the service
attributes and the number of responses. Figure 1 sum-
marizes the overall distribution of Likert responses for
the transit service attributes of interest.

Results

The results of the analysis present current transit riders’
demographic profiles and satisfaction levels with the
given transit service variables. This includes demonstrat-
ing the demographic diversity of transit riders and how
these demographic differences correlate with different
service attribute priorities.

Table 2. Descriptive Statistics of Survey Data Demographics

Characteristic Percentage Characteristic Percentage

Age (n = 1 7,931) Income (n = 16,230)
Under 18 1.4 Less than $15,000 12.5
18 to 24 11.0 $15,000 to $24,999 9.4
25 to 34 23.0 $25,000 to $34,999 8.7
35 to 44 17.6 $35,000 to $49,999 12.5
45 to 54 16.8 $50,000 to $74,999 16.9
55 to 64 18.8 $75,000 to $99,999 19.8
65 11.3 $100,000+ 20.2

Race (n = 17,567) People in household (n = 13,654)
White 73.3 1 24.8
African American/Black 9.4 2 36.1
American Indian/Alaska Native 1.3 3 16.2
Asian 5.3 4 13.3
Native Hawaiian/Pacific Islander .1 5+ 9.6
Middle Eastern/North African .2 Disability (n = 14,935)
Hispanic or Latino/a 6.4 No 89.1
Mixed/bi-racial 3.9 Yes 10.9

Primary language (n = 5,132) Gender (n = 18,614)
English 96.3 Male 45.9
Spanish .1 Female 53.0
Chinese 1.4 Nonbinary/transgender 1.1
Other 1.3 Driver’s license (n = 6,426)

No 24.6
Yes 75.4

Table 3. Transit Service Variables of Interest

Service area of interest Variable name Description No. observations

Overall satisfaction OVER General sentiment of transit service in the area 18,544
Availability AVAIL Span of service, both geographically and timing 17,406
Ease of use EASE Simplicity of the system 13,687
Information INFO Amount and/or quality of information provided 17,739
Reliability REL On-time performance 18,754
Time TIME Duration of the trip 16,830
Customer service CUST Amount and/or quality of rider interactions 14,167
Comfort COMF Quality of the physical conditions (i.e., seats) 17,944
Security SEC Feeling of safety 16,765
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Descriptive Statistics

As seen in Table 2, a summary of the demographic
responses emphasizes the diversity of transit riders. For
example, 45.9% of transit riders identified as male,
whereas 53.0% of riders identified as female. With
regard to race, 73.2% of transit riders identified as white
compared with 9.4% identifying as African American or
Black and 6.4% as Hispanic. Even within characteristics
commonly associated with transit riders such as not hav-
ing a driver’s license, only 24.5% of transit riders did not
have a license (75.4% did). Lastly, although 89.1% of
transit riders did not identify as a person with disabil-
ities, some 10.8% of riders did, which is a substantial
portion of the rider population. It is important to note
that transit rider surveys can vary widely in their repre-
sentativeness because of nonresponse bias and the target
populations accessed. Each of these agencies was respon-
sible for ensuring the representativeness of the survey in
their service area and, given that we used the surveys as
third-party data, the individual agencies must be con-
tacted for further details.

Ordered Logit Model of Rider Satisfaction

Based on the data characteristics and previous, similar
analyses, the model selected for analyzing the relation-
ship between service attributes, demographics, and over-
all service satisfaction was an ordered logit model. As
explained by Iseki and Smart, ‘‘ordered logit regression is
a method used to examine the relationships between a
series of independent variables and an ordinal,

[categorical], dependent variable. . In ordered logistic
regression, the particular order of values in the depen-
dent variable is important, while differences between two
consecutive values of a dependent variable are not’’ (12,
p. 169). Building on this Iseki and Smart work, the
authors conducted a multivariate, ordered logit analysis
of 18,544 observations to explore the relative importance
of service attributes on overall satisfaction and the differ-
ences, if any, between different demographic groups. The
model was estimated using the ‘‘polr’’ command from the
MASS package in the statistical software R.

The authors constructed the single best predictive
model for the data through a series of model adjust-
ments, with the eight service attributes as potential
independent variables and overall satisfaction as the
dependent variable. The process involved several itera-
tions of identifying statically significant variables,
grouping responses based on the distribution of
responses by factor levels and comparing different ref-
erence levels. Table 4 summarizes the outcomes of this
process.

Across the five model iterations, there were several
similarities and differences. In all cases, the independent
and dependent variables were regrouped into three cate-
gories: Categories 3, 4, and 5. Category 3 was the combi-
nation of Response levels 1, 2, and 3, which represented
strong negative, somewhat negative, and neutral
responses, respectively. Category 4 (i.e., Response level
4) indicated a somewhat positive response; Category 5 (
Response level 5) a strongly positive response. From this
grouping, Models 1, 2, and 3 used Category 3 as refer-
ence; the only change involved pruning out the least sta-
tistically significant variables. Models 4 and 5 used
Category 4 as the response level, with Model 4 retaining
all the independent variables and Model 5 pruning out
AVAIL and EASE. The base model, used in later analy-
ses, is described by Model 3 in Table 4.

Overall Satisfaction Level by Demographic
Subpopulation

Although analysis of the relative importance of indepen-
dent variables may help direct decisions in service plan-
ning and resource allocation, considering how the
relative importance varies across key demographic char-
acteristics also supports a more equitable distribution of
resources in addition to providing insights into service
planning. The authors analyzed the base model across
gender (Table 5), income (Table 6), and race (Table 7)
groups to assess what differences, if any, existed in the
relative importance of transit service attributes for over-
all satisfaction across demographic groups.

When considering riders who identify as male versus
female, the higher cutoff coefficient indicated that

Figure 1. Distribution of survey responses for transit service
attributes.
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women were generally more satisfied with transit than
men. The most notable trend was that women had
higher coefficients for transit operating variables, that
is, INFO, REL, and TIME, which captured informa-
tion, reliability, and travel time of trip, respectively.
Women had higher coefficients (except for Reliability
4), indicating the higher relative importance of these
aspects for women than men. This was contrasted with
men who had larger coefficients for the values captur-
ing comfort and security, which are more directly
related to customer experience. Interestingly, reliability
was split, indicating very high ratings of reliability
being more important to women, but moderately high
ratings of reliability being more important to men. The
finding for security was interesting, as previous studies
have shown this aspect to be more important to
women.

Although nearly every transit agency asked about the
income levels of riders, agencies differed in the scales and

ranges of their income categories. As a result, during the
data standardization process, income ranges were con-
densed down into three broad categories: low-, middle-,
and high income. Low income is generally taken to be
less than $35,000, middle income is $35,000 to $74,999,
and high income is greater than $75,000.

The higher cutoff coefficient for high-income riders
meant that they were generally more satisfied with tran-
sit, which is logical given that high-income riders are
likely to have more travel options and would not take
transit if they were not satisfied with the service. In gen-
eral, coefficients across income levels tended to follow
a pattern in which either the low income or high income
were below the base coefficient, with the other income
group being above the base coefficient. The coefficient
of middle-income riders was generally between the val-
ues of the low- and high-income riders, although the
middle-income coefficient may be closer to one income
group than the other. This is best exemplified when

Table 4. Summary of Ordered Logit Model Variations

Dependent variable: overall satisfaction

Model 1 Model 2 Model 3 Model 4 Model 5

Availability 3 ref na na 0.190*** (0.053) na
Availability 4 0.043 (0.055) na na ref na
Availability 5 0.173** (0.068) na na 0.140** (0.056) na
Ease of use 3 ref ref na 0.229*** (0.061) na
Ease of use 4 20.067 (0.064) 20.063 (0.064) na ref na
Ease of use 5 20.149** (0.072) 20.124* (0.070) na 0.011 (0.048) na
Information 3 ref ref ref 0.040 (0.051) 0.089* (0.048)
Information 4 0.533*** (0.053) 0.546*** (0.053) 0.527*** (0.050) ref ref
Information 5 0.592*** (0.066) 0.627*** (0.065) 0.619*** (0.061) 0.211*** (0.055) 0.226*** (0.052)
Reliability 3 ref ref ref 20.307*** (0.049) 20.253*** (0.047)
Reliability 4 0.691*** (0.049) 0.693*** (0.049) 0.691*** (0.047) ref ref
Reliability 5 1.255*** (0.073) 1.270*** (0.073) 1.268*** (0.071) 0.607*** (0.067) 0.644*** (0.065)
Time 3 ref ref ref 20.145*** (0.052) 20.053 (0.049)
Time 4 0.448*** (0.054) 0.448*** (0.053) 0.435*** (0.051) ref ref
Time 5 0.735*** (0.067) 0.755*** (0.066) 0.787*** (0.064) 0.421*** (0.055) 0.488*** (0.052)
Customer service 3 ref ref ref 0.057 (0.051) 0.111** (0.048)
Customer service 4 0.408*** (0.052) 0.411*** (0.052) 0.418*** (0.050) ref ref
Customer service 5 0.888*** (0.065) 0.889*** (0.065) 0.869*** (0.063) 0.549*** (0.054) 0.551*** (0.052)
Comfort 3 ref ref ref 20.338*** (0.049) 20.303*** (0.047)
Comfort 4 0.622*** (0.050) 0.631*** (0.050) 0.627*** (0.048) ref ref
Comfort 5 1.057*** (0.082) 1.098*** (0.080) 1.114*** (0.078) 0.561*** (0.074) 0.612*** (0.071)
Security 3 ref ref ref 0.001 (0.050) 0.058 (0.047)
Security 4 0.406*** (0.051) 0.413*** (0.051) 0.371*** (0.049) ref ref
Security 5 0.591*** (0.066) 0.616*** (0.065) 0.599*** (0.063) 0.364*** (0.059) 0.404*** (0.057)
Cutoff coeff. (3|4) 0.358 0.339 0.457 na na
Cutoff coeff. (4|5) 2.916 2.895 3.012 na na
Cutoff coeff. (4|3) na na na 20.0534 20.0220
Cutoff coeff. (3|5) na na na 0.714 0.7937
Pseudo R2 0.2006 0.2000 0.2017 0.1096 0.1057
Observations 10,287 10,292 10,866 10,287 10,866
Log likelihood 28,358 28,368 28,920 29,310 29,993

Note: ref = reference category; na = not applicable, coeff. = coefficient. Values in parenthesis denote standard error.

*p\0.1; **p\0.05; ***p\0.01.
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looking at reliability, customer service, and comfort,
which all had higher importance for higher-income
riders. In contrast, travel time was more important for
lower-income riders. Although there was certainly var-
iation across the income groups, there was also some
consensus across service attributes. For example, relia-
bility consistently had some of the largest coefficients,
regardless of income.

The last demographic category is race, and similar to
income, categories of responses varied across agencies.
As a result, only a few race categories were applicable
across agencies, and even then, there was a large range in
the number of n values.

Based on the cutoff coefficients, Asian riders tended
to be most satisfied, although Hispanic riders were more
likely to be moderately satisfied overall. Of the

Table 5. Overall Satisfaction by Gender

Dependent variable: overall satisfaction

Base model (Model 3, Table 4) Male Female

Information 4 0.527*** (0.050) 0.458*** (0.075) 0.585*** (0.072)
Information 5 0.619*** (0.061) 0.476*** (0.093) 0.742*** (0.086)
Reliability 4 0.691*** (0.047) 0.731*** (0.072) 0.686*** (0.067)
Reliability 5 1.268*** (0.071) 1.262*** (0.105) 1.348*** (0.101)
Time 4 0.435*** (0.051) 0.361*** (0.077) 0.504*** (0.073)
Time 5 0.787*** (0.064) 0.702*** (0.096) 0.854*** (0.090)
Customer Service 4 0.418*** (0.050) 0.301*** (0.075) 0.512*** (0.072)
Customer Service 5 0.869*** (0.063) 0.818*** (0.093) 0.906*** (0.089)
Comfort 4 0.627*** (0.048) 0.715*** (0.071) 0.571*** (0.068)
Comfort 5 1.114*** (0.078) 1.107*** (0.120) 1.087*** (0.108)
Security 4 0.371*** (0.049) 0.405*** (0.073) 0.362*** (0.069)
Security 5 0.599*** (0.063) 0.730*** (0.094) 0.536*** (0.090)
Cutoff coefficients (3|4) 0.45747 0.45217 0.48627
Cutoff coefficients (4|5) 3.01186 2.90184 3.15220
Pseudo R2 0.201743 0.1960582 0.2095950
Observations 10,866 4,838 5,482
Log likelihood 28,919.837 24,019.926 24,418.596

Note: Values in parenthesis denote standard error.

*p\0.1; **p\0.05; ***p\0.01.

Table 6. Overall Satisfaction by Income

Dependent variable: overall satisfaction

Base model (Model 3, Table 4) Low income Middle income High income

Information 4 0.527*** (0.050) 0.320*** (0.107) 0.468*** (0.105) 0.482*** (0.084)
Information 5 0.619*** (0.061) 0.486*** (0.132) 0.422*** (0.127) 0.571*** (0.101)
Reliability 4 0.691*** (0.047) 0.535*** (0.099) 0.877*** (0.097) 0.800*** (0.079)
Reliability 5 1.268*** (0.071) 1.185*** (0.153) 1.226*** (0.146) 1.513*** (0.115)
Time 4 0.435*** (0.051) 0.527*** (0.107) 0.503*** (0.103) 0.444*** (0.087)
Time 5 0.787*** (0.064) 0.905*** (0.142) 0.837*** (0.130) 0.792*** (0.104)
Customer service 4 0.418*** (0.050) 0.326*** (0.109) 0.481*** (0.102) 0.518*** (0.083)
Customer service 5 0.869*** (0.063) 0.820*** (0.136) 0.857*** (0.131) 1.008*** (0.101)
Comfort 4 0.627*** (0.048) 0.424*** (0.102) 0.630*** (0.099) 0.694*** (0.079)
Comfort 5 1.114*** (0.078) 0.715*** (0.168) 0.987*** (0.160) 1.208*** (0.125)
Security 4 0.371*** (0.049) 0.456*** (0.104) 0.293*** (0.099) 0.512*** (0.081)
Security 5 0.599*** (0.063) 0.487*** (0.138) 0.797*** (0.133) 0.658*** (0.101)
Cutoff coefficients (3|4) 0.45747 0.07173 0.3723 0.69065
Cutoff coefficients (4|5) 3.01186 2.62415 3.0411 3.24763
Pseudo R2 0.201743 0.1835453 0.1997546 0.2162032
Observations 10,866 2,485 2,629 4,036
Log likelihood 28,919.837 22,068.450 22,139.532 23,216.342

Note: Values in parenthesis denote standard error.

*p\0.1; **p\0.05; ***p\0.01.
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demographic variables that were analyzed, responses by
race had the greatest variation. Analysis by race was also
the only demographic grouping in which there were coef-
ficients that were not statistically significant. This was
especially the case for Asian and Hispanic riders.
However, similar to income, whereas there was variation
across race, there were similar trends across service attri-
butes, with reliability and comfort having some of the
highest coefficients. Black riders had the highest coeffi-
cients for safety, whereas white riders had higher coeffi-
cients for customer service and comfort. Information
availability was highest for Asian riders.

Discussion and Limitations

When considering the demographic distribution of sur-
vey respondents, the selection of agencies may dispropor-
tionately over or underrepresent certain groups. For
example, Boston and San Francisco are two of the most
expensive cities in the United States. As such, when com-
paring absolute incomes in Boston and San Francisco to
average incomes across the United States, the incomes of
those two cities tend to be higher than the national aver-
age. This neglects the reality that once the elevated cost
of living is controlled for, incomes in Boston and San
Francisco may be relatively more comparable to other
metropolitan areas. However, the absolute values are still
likely to skew the income distribution of transit riders
nationally. A more holistic and diverse sampling of

transit agencies nationally should correct these concerns
in future analyses.

Variations in the relative importance of service attri-
butes on overall satisfaction across demographic groups
may have important implications, and explanations for the
results of the analysis could help contextualize these find-
ings to make them more operational. Looking at male ver-
sus female riders, the relative gender differences in
coefficient ratings suggests that women tended to value bet-
ter service over amenities such as a more comfortable ride.
Interestingly, men had higher coefficients for security, indi-
cating that feelings of security were relatively more impor-
tant for overall satisfaction. However, issues with women’s
safety in transit has long been documented, and there are
several reasons why these concerns may not be reflected in
security being given a higher relative importance for the
overall satisfaction for women. The first is that the data
were for current transit riders, so it is possible that there
are women who are so deeply concerned about their safety
that they do not take transit at all. Furthermore, within the
groups of women who are riders, there may be different
trip patterns or other identities that shape their transit jour-
ney and overall experience (19).

Overall satisfaction by income and race reaffirmed
that riders of different income and race groups had dif-
ferent values for service attributes in the way they relate
to overall satisfaction. However, the differences may not
be that large, and there may still be consensus across
groups about what are the most important aspects. For

Table 7. Overall Satisfaction by Race

Dependent variable: overall satisfaction

Base model
(Model 3, Table 4) White Black Asian Hispanic

Information 4 0.527*** (0.050) 0.476*** (0.062) 0.213 (0.195) 0.615*** (0.205) 0.442 (0.282)
Information 5 0.619*** (0.061) 0.533*** (0.075) 0.417* (0.232) 1.143*** (0.271) 0.732** (0.333)
Reliability 4 0.691*** (0.047) 0.807*** (0.058) 0.801*** (0.184) 0.631*** (0.192) 0.084 (0.254)
Reliability 5 1.268*** (0.071) 1.399*** (0.087) 1.458*** (0.253) 1.454*** (0.324) 0.604* (0.332)
Time 4 0.435*** (0.051) 0.429*** (0.063) 0.713*** (0.196) 0.419** (0.209) 0.811*** (0.307)
Time 5 0.787*** (0.064) 0.808*** (0.077) 1.058*** (0.249) 0.189 (0.278) 0.941*** (0.363)
Customer service 4 0.418*** (0.050) 0.457*** (0.062) 0.297 (0.190) 0.388* (0.214) 0.301 (0.280)
Customer service 5 0.869*** (0.063) 0.943*** (0.077) 0.512** (0.231) 0.787*** (0.272) 0.774** (0.326)
Comfort 4 0.627*** (0.048) 0.651*** (0.058) 0.285 (0.189) 0.460** (0.200) 0.421 (0.260)
Comfort 5 1.114*** (0.078) 1.126*** (0.096) 0.694** (0.271) 0.457 (0.325) 1.567** (0.415)
Security 4 0.371*** (0.049) 0.392*** (0.060) 0.467** (0.182) 0.189 (0.199) 0.297 (0.273)
Security 5 0.599*** (0.063) 0.610*** (0.076) 0.721*** (0.240) 0.516* (0.271) 0.483 (0.357)
Cutoff coefficients (3|4) 0.45747 0.39827 0.3384 0.4279 0.7608
Cutoff coefficients (4|5) 3.01186 2.97969 2.9826 3.0344 2.7878
Pseudo R2 0.201743 0.2019682 0.2279550 0.1553466 0.1905187
Observations 10,866 7,272 904 611 385
Log likelihood 28,919.837 25,848.660 2717.148 2540.877 2330.680

Note: Values in parenthesis denote standard error.

*p\0.1; **p\0.05; ***p\0.01.
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example, across income and race groups, reliability was
consistently one of the most important service attributes.
Thus, interventions that increase reliability are likely to
improve satisfaction for several different types of transit
riders. However, it has long been understood that income
and race are highly correlated in the United States, which
has far-reaching effects across society, including spatial
distribution, location in relation to jobs and resources,
and transportation accessibility (20). As such, isolating
the effects of income and race on transit satisfaction is
not only difficult but potentially counterintuitive.

Whereas the quantitative results of this analysis can
be leveraged to support policy decisions, the results
should be paired with a more holistic understanding of
the complexities of transit riders and their experiences.
As discussed above, there are several external or limiting
factors that may qualify application of these analyses.
An important caveat to this work is that the specifics of
the agencies from which data were collated are likely to
have a significant impact on the overall results. However,
a broader, national analysis could emphasize that there
are nonetheless shared sentiments across agencies and
different rider groups. As such, this study supports the
need for more concerted efforts to address areas of con-
cern such as nationwide declining ridership that reflect
the larger challenges facing transit as an industry, while
balancing the unique contexts and challenges facing indi-
vidual agencies.

Conclusions

This study used order logit regression to look at differ-
ences in the relative importance of service attributes for
demographic subpopulations. The findings from the
synthesis of the data and application of regression mod-
els highlighted the diversity of transit riders and revealed
the variance in rider satisfaction by demographic subpo-
pulations. Challenges with the consistency and quality of
the data limited certain dimensions of the analysis, but
the commonalities and divergences identified between
demographic subpopulations suggested opportunities for
cross-cutting priorities with opportunities to support the
specific needs of certain demographic groups.

The results of this analysis support the conclusion that
different categories of riders place different levels of
importance on different service attributes. By gender,
women tended to place more importance on operating
features such as reliability and duration of trips than
men, who prioritized comfort and security. When divid-
ing riders by income group, high-income riders were gen-
erally more satisfied with transit, supporting what may
be a choice to take transit. Reliability, customer service,
and comfort all had higher importance for higher-
income riders, whereas travel time was more important

for lower-income riders. Lastly, different racial identities
had the most varied relative importance and degrees of
statistical significance. Black riders had the highest coef-
ficients for safety, white riders had higher coefficients for
customer service and comfort, and information availabil-
ity was highest for Asian riders. The coefficients for
reliability and comfort were some of the highest across
races. In fact, reliability and comfort were relatively
important to several demographic subpopulations, sug-
gesting that these two service attributes were significant
across groups. Other differences across gender, income,
and race could be attributed to variations in how, when,
and why transit services are used, leading to differences
in how the service is experienced. The findings from this
analysis can be leveraged by planners and transit agen-
cies to more efficiently allocate resources to areas of ser-
vice that are most important to riders, helping to keep
existing riders and potentially attracting new riders of
similar demographic profiles.

The findings presented in this paper build on previ-
ously conducted studies and provide new contributions
as well. Most notably, this study looked at transit rider
across the United States using data from nine diverse
agencies. It also looked at rider demographics more
closely, recognizing the nuanced and overlapping ways
that different identities intersect to create complex rider
profiles beyond those of simply choice and captive riders.

Recommendations

Based on the processes and results of this study, there
are several key recommendations. The first is the need
for more consistent data across agencies. Although each
agency has its own goals and values, agencies across the
United States often share similar challenges and oppor-
tunities, particularly around federal policies and funding.
A standardized set of transit service and demographic
questions that could be reported back to FTA would
allow for better data access, standardized criteria for
assessment, and simpler comparisons across agencies
and the United States as a whole. Such data would be
useful for individual agencies as well as for informing
federal policy decisions. The authors recommend asking
questions around the following service areas: frequency,
coverage, reliability, ease of use, information availability,
time/length of trip, customer service, comfort, and secu-
rity/safety. Demographic areas of interest include age,
gender, race, income, and possession of a driver’s license.
These questions should be paired with origin–destination
data to allow spatial analyses of differences in rider per-
ceptions. In most cases, agencies already ask questions
around these service and demographic qualities.
However, inconsistent question wording, variable
response scales, and varying data collection methods
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make comparing this critical information difficult across
multiple agencies.

There are numerous avenues through which to build
on the work started in this paper. A more robust or
diverse group of agencies could provide a more nuanced
regional and national analysis. Similarly, different classi-
fications and groupings of transit services might yield
more concrete and actionable areas for interventions.
Lastly, more categories and complex combinations of
demographic variables might provide a more complete
picture of transit rider profiles, further challenging the
captive versus choice rider distinction and allowing plan-
ners and transit agencies to make more efficient and
equitable decisions to better suit their riders.
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