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Abstract: Express buses—characterized by limited stops and sometimes Article history:

higher frequencies or priority traffic measures—offer a cost-effective Received: August 19, 2020
and efficient way to boost service convenience and reliability for riders. Received in revised form: Janu-
This paper assesses how the accessibility benefits of express bus route ary 24, 2021

policy are distributed in Montreal, Canada, while providing a pathway Accepted: November 12, 2021
for public transportation agencies to assess their policies and plans. To Available online: January 24,
isolate the impact of bus express routes, we use General Transit Speed 2022

Specification (GTFS) data, the Open Trip Planner multimodal routing
engine, and the 2013 edition of Montreal’s origin-destination survey to
contrast travel time and accessibility at the trip and census-tract levels
under two scenarios: one with the existing, complete network and the
second a counterfactual scenario with no express bus routes. Our results
indicate that bus express routes enable an overall increase in accessibility
for the overall population. However, the accessibility benefits do not
accrue evenly, as expected, but also tend to benefit a more significant
number of higher incomes. This occurs despite the location of low-
income populations in some outlying areas of the city, which express
bus routes are supposed to serve. This paper closes with policy
recommendations that help planners balance economic, environmental,
and equity goals, perhaps one of the most complex challenges they face
nowadays.

1 Introduction

The adoption of bus express routes is a popular urban transportation policy in cities across the globe,
but and has gained substantial attention from various public transport agencies in North American
cities during the past decade (Tétreault & El-Geneidy, 2010; Wu et al., 2018). Express bus routes—
characterized by limited stops and sometimes higher frequencies, traffic priority measures, or a com-
bination of all these approaches—offer policymakers an enticing opportunity to enhance service in a
fast, affordable, and effective fashion than other alternatives such as urban rail transit. Since express bus
services do not stop at every stop along a regular or traditional bus route, the former achieves the goal
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of increasing bus operating speed, therefore improving urban mobility (Ercolano, 1984; Furth & Day,
1985; Vuchic, 2005). Thus, by providing a viable faster alternative to traditional bus routes, express
bus service is perceived as a viable substitute to automobiles and a cost-effective way to mitigate traffic
congestion problems.

Express bus routes often follow the same design features. For instance, bus stop spacing can range
from 800 to 1600 meters between stops (Conlon et al., 2001; Furth & Day, 1985; Silverman et al.,
1998) compared to regular bus services, where the spacing ranges between 200 to 600 meters (Ammons,
2001). Express bus services are usually implemented gradually and introduced as a pilot program on one
or a few routes. In some cases, these services are tested running parallel to some of their regular routes,
thus providing a point of comparison to users, policymakers, and scholars. Express bus services design
has served as the blueprint for designing the celebrated bus rapid transit systems of Bogotd, Colombia,
which inspired other cities to implement bus-only-lane express bus services to achieve high-capacity
levels.

The growing interest in adopting express bus routes, at least in North America, has increased in
part to the well-documented improvements in both service operations and customer satisfaction these
generate (Conlon et al., 2001; Diab & El-Geneidy, 2014; El-Geneidy & Surprenant-Legault, 2010;
Tétreault & El-Geneidy, 2010). Despite the popularity of bus services around, there is surprisingly little
empirical evidence assessing how the benefits provided by these interventions are distributed across the
space and between income groups. Using Montreal’s network of express buses as a case of study, this
paper provides: [1] an assessment of how equitable the network of express bus services is in the city, and
[2] a cost-efficient methodological pathway for transportation agencies to incorporate equity and acces-
sibility assessments as part of their analytical tools.

Particularly in large North American urban areas and using the existing highway infrastructure,
express buses services connect outlying neighbours and suburban areas with centrally located employ-
ment hubs. Thus, and in the North American context, these new services respond to historical patterns
of urban development, in which suburbanites clog their cities' highway systems to commute to centrally
located job hubs. Express routes are popular because these may provide commute time savings to resi-
dents switching from automobiles with potential benefits regarding mental and physical health associ-
ated with travel time savings and reductions in stress levels associated with driving (St-Louis et al., 2014).
Moreover, reducing travel times for potential express bus route users may also translate into increased ac-
cess to key destinations, including jobs often concentrated in one or a few clusters in large metro regions.

While on the one hand, express bus routes can improve overall mobility, access to opportunities,
and overall well-being, on the other hand, these services may not benefit economically disadvantaged
groups. During the past three decades, efforts to recapture lost transit markets — automobile users liv-
ing in suburban areas— to reduce greenhouse gas emissions have collectively proven expensive and only
marginally effective (Garrett & Taylor, 1999; Manaugh & El-Geneidy, 2012). Some of these efforts
to attract lost markets have historically been at the expense of low-income minorities, many living in
segregated urban centers, who also have fewer resources to buy and properly maintain an automobile
(Garrett & Taylor, 1999). The shift in policy objectives during the past two decades is at odds with the
social role public transport has played in North America and has drawn the attention of activists and
planners concerned with distributive justice — also referred to as equity. Nonetheless, these criticisms
often overlook another already-documented trend that may change the distributional effects of investing
in rapid or express transit services: many low-income households have relocated from central to outlying
areas during the past three decades (Foth et al., 2013).

Considering the growing interests in promoting the adoption of principles of equity in planning
practice, and the growing interests in express transit services, this study uses accessibility as an objective
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measure of the benefits accruing to users and would-be riders from express transit services using as a case
of study Montreal’s network of express bus services. More specifically, this paper answers: [1] How are
the accessibility benefits from Montreal’s express bus network distributed across income lines? [2] What
can be learned from Montreal’s express bus case of study to ease the adoption of accessibility and equity
in contemporary transportation planning praxis across Canada and other parts of the globe?

2 Literature review

Despite the growing attention from policymakers and planers on express route service alternatives, there
is significant scholarly attention to the various operational improvements these types of routes may
provide; it appears that far less is known about how equitably the benefits of these enhanced services
are enjoyed. While the large share of empirical work on express bus services and equity has focused on
questions of fare structure, affordability, and geographical coverage (Brown, 2018; Wei et al., 2017), one
performance measure that is gaining more traction in transportation justice and equity scholarship is the
one of accessibility. Accessibility, the ease of reaching destinations (Hansen, 1959), is a comprehensive
land use and transport performance measure (El-Geneidy & Levinson, 2006; Geurs & Van Wee, 2004)
that can be used in evaluating the equitable distribution of transport resources in a region (van Wee &
Geurs, 2011). Accessibility is a mode, time, and space-specific measure (Geurs & van Eck, 2001).

Transport projects enhancing accessibility can help in generating economic prosperity and reduce
social gaps when such service is distributed fairly in a region (Grengs, 2010; Jones & Lucas, 2012). A
more equally distributed, fast and reliable public transport system is expected to provide high levels of
access to desired destinations (Foth et al., 2013) for an entire population. In contrast, uneven access to
opportunities might prevent vulnerable groups from fully participating in society (Lucas & Jones, 2012)
or might push them to forced car ownership, accruing additional costs and, therefore, financial instabil-
ity (Currie et al., 2009).

Accessibility has been extensively used to evaluate the network performance (Curtis & Scheurer,
2015) and how equitable a transportation-land-use system is (El-Geneidy et al., 2016; Wachs & Ku-
magai, 1973). Moreover, accessibility is frequently one of the primary tools discussed for measuring
vertical or horizontal equity (Banister, 2018; Martens, 2016; van Wee & Geurs, 2011). Horizontal
equity is the notion of distributing services equally among all income groups, while vertical equity, often
informed by Rawlsian views of distributive justice (Pereira et al., 2016), refers to the distribution of
services to those who need them the most. Thus, when looking at public transit, vertical equity provides
a fairer assessment of the system, as some groups are more in need of this type of public good than oth-
ers (Krumholz & Forester, 1990). A large share of this scholarship relies on cross-sectional accessibility
analyses, which according to Wachs and Kumagai (1973), constitute an important social report for a
city or urban regjon.

However, only until the past few years, scholars have capitalized on data that captures employ-
ment spatial data and changes in public transit supply over time and counterfactual thinking to assess
the distributional effects of such changes in job accessibility. Most of this emerging body of research
examines bus rapid transit, which evolves from the concept of express bus services. For instance, Pereira
etal. (2019), operationalizing the concept of accessibility, found that Rio de Janeiro's BRT enables gains
in access to jobs that are skewed towards middle- and high-income areas. Oviedo et al. (2019) obtain
similar findings in their empirical accessibility analysis of Lima's BRT. Other scholars have employed the
concept of accessibility to assess the impact on access to employment from other public transportation
modes, finding opposite results. For instance, Fan et al. (2012) used the concept to study how a subur-
ban light rail transit line in the Twin Cities in Minnesota changes the geography of access to low-wage
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jobs. Their findings suggests that the project had positive impacts when considered principles of equity
and access to employment.

Accessibility can be operationalized or measured, in numerous ways, without agreement on what
planners should use. In this paper, we employ a cumulative-opportunities approach, which counts the
number of destinations that can be reached within a specific threshold of travel time by a specific mode
(Geurs & Van Wee, 2004; Handy & Niemeier, 1997). This is one of the most commonly used measures
in transport planning and practice due to its simplicity in communication (Boisjoly & El-Geneidy,
2017) and theoretical soundness. Cumulative-opportunities measures are highly correlated to other
indicators that closely follow travel behaviour, such as gravity-based measures (El-Geneidy & Levinson,
2000), especially at the levels near the mean travel times in a region.

In cases with no public transport data, other scholars have relied on self-reported travel data to as-
sess the role of express bus services in reducing commute times. For instance, Palacios and Rayle (2021)
employed data from a retrospect survey to estimate BRT systems' distributional effect that capitalized on
the advantage of express bus services on commute time savings across socioeconomic lines. They found
that in Cape Town's BRT, the express bus services connecting outlying townships with the city center
make the BRT reduce gaps in commute times between Black and non-Black population groups. Other
scholars have employed multiple cross-sections of self-reported travel information, including trip origin
and destination, travel times, and modes, to understand how interventions in public transport systems
can reduce gaps in commute times.

Our study contributes to the literature in the following three ways. First, we compare the marginal
gains in precision when matching low-income workers with low incomes versus estimation accessibil-
ity considering the total job market using a counterfactual thinking framework — that is, what would
have happened had the intervention not occurred? — and provide step-by-step methodological recom-
mendations. Second, we tested how useful it is to use the popular side-by-side with-and-without project
mapping approach to assess the success of improving a public transport network and provide additional
descriptive analyses that may help planners better to understand the potential impact of projects in ques-
tion. Finally, our work takes advantage of origin-destination travel surveys, which, paired with monetary
valuations of time, provide another point of view to understand how benefits from transportation are
distributed.

3 Study context

Montreal is Canada’s second-largest city, with a metropolitan population of over four million residents
(Statistics Canada, 2016a). The city of Montreal boasts two million residents, who rely on the Société
de Transport de Montréal (STM) as their primary public transport provider for bus and metro systems.
This is in addition to a network of commuter trains and buses operated by EXO serving parts of Mon-
treal and the outer suburbs. As the origin-destination survey suggests, public transport mode share is
around 19% during the morning peak period in 2013 for the Montreal metropolitan region and 36%
for the city of Montreal. The STM operates a network of 219 bus lines, including 33 express bus routes
covering the city of Montreal and a network of four rubber-tired metro lines concentrating in the center
of the city and well connected with the bus services. Figure 1 shows the city of Montreal with the express
bus network in dark grey and regular buses in light grey, and the Metro and commuter rail systems in
red and blue, respectively.
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Figure 1. Transportation system in Montreal

4 Data and methods

To evaluate the impact of the express bus service network in Montreal, we built two public transport
system network scenarios in Open Trip Planner (OTP), a previously validated tool for generating travel
times using the Generalized Transit Feed Specification (GTES) (Hillsman & Barbeau, 2011). The first
scenario included the existing bus and urban rail network in February 2020. The second one constituted
our counterfactual representing the hypothetical scenario with no express routes -- all other things are
equal. Two travel time matrixes were generated measuring the travel time between every census tract
centroid, accounting for walking and waiting times. Travel times were calculated at 10-minute intervals
from 8:00 a.m. to 8:30 a.m. and then averaged to account for fluctuations in service frequency during
the morning rush hour. These calculations were done with data corresponding to Wednesday, Feb. 12,
2020.

The travel time matrixes generated with OTP were then used to estimate cumulative- opportunities
measures of accessibility using R programing language. The number of jobs reached within 45 minutes
of travel time from any centroid on the island to all jobs in the region was estimated for the entire
network and counterfactual scenario. A subsequent accessibility estimation was generated to count the
number of low-income jobs reached within our target commute time threshold. Low-income jobs are
defined as jobs making an annual salary below $30,000. The number of jobs in each census tract was
obtained from Census WorkFlows (Statistics Canada, 2016b). Then, using a series of maps showing cu-
mulative opportunities measures of accessibility by public transport, we compared the existing network
with a counterfactual scenario with no express routes. We also demonstrated these differences in maps,
highlighting the spatial distribution of census tracts within the lowest 30% of median income.

We selected 45 minutes of travel time as the commute time threshold for this analysis because it
closely aligns with Montreal's average public transport commuting time (Statistics Canada, 2016c).
The use of morning peak only data could impose some marginal biases too. However, these biases are
not considered a problem since empirical evidence indicates that the morning peak is representative of
the relative accessibility over the day and, therefore, appropriate for this type of analysis (Boisjoly & El-
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Geneidy, 2016).

We also selected census tracts as the unit of analysis in this study since the jobs data employed
were already aggregated into that geographical subdivision. Though the use of census tract geography as
the unit of analysis can impose some biases in the calculations of accessibility (Wessel & Farber, 2019)
due to the location of the centroid in census tracts with large areas, such bias has shown to be minimal
because census tracts are relatively small and the walking-transit network dense enough. Evidence indi-
cates that the differences between using finer spatial fidelity generate only marginal improvements in the
estimations (Cui et al., 2019).

Following the accessibility analyses, a comparison of travel time savings associated with express bus
routes is conducted. This comparison used detailed trip-level data obtained from the 2013 edition of
Montreal’s origin-destination survey, the most recent publicly available version (AMT, 2013). The OD
survey has been conducted every five years since 1970, collecting information from a random sample of
5% of the Montreal metropolitan region population. The survey collects travel habits over the preceding
24-hour weekday period, in addition to socioeconomic and household characteristics, such as annual
household income level. Under special agreement with AMT, the regional transportation authority re-
sponsible for conducting the OD survey in 2013, we obtained the detailed bus service used by everyone
in the survey, enabling us to isolate express bus users from others.

Using the 2013 OD survey, total travel times (including walking, waiting, and in-vehicle times)
were calculated for each public transport user residing in Montreal under both scenarios (entire network
and counterfactual) to estimate accessibility to jobs associated with the deployment of the express bus
services. The availability of income groups at the household level from the OD survey enabled us to
uncover some of the equity implications of express services and calculate the total time saved for each
income group. Finally, we mapped in QGIS our results, overlaying them with lower-income census
tracts, which we defined as those tracts having the lowest 30 percentile of. This cartographic description
aimed to highlight the equity implications of express bus routes regarding the spatial distribution of
travel-time savings.

5 Results

5.1 Accessibility analysis

5.1.1  The spatial distribution of access to jobs

Figure 2 shows access to employment by public transport in the city of Montreal. The map on the top
displays access to employment with the complete public transport network, while the map on the bot-
tom shows our counterfactual scenario (without express routes). Accessibility measures are normalized
to enable comparisons. The lowest accessibility values, in blue colors in both maps, are primarily located
on the two far edges from the center of the city at the city's eastern and western city sections. The areas
experiencing high accessibility, in red, are located in the heart of the city around the Metro lines and
near the downtown area.

The most significant differences between the two maps presented in Figure 2 appear to be that
the map showing accessibility with the entire public transport system has a lower number of low-access
zone (in blue) categories and more areas in the highest (in red) category than the counterfactual scenario
map. This first qualitative cartographic comparison suggests that the network of express buses impacts
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access to employment in several places throughout the island. In terms of the equity implications of the
transit services, it can be noticed that many of the census tracts with median incomes belonging to the
lowest 30 percentile have access to plenty of employment opportunities, with several of them belonging
to the highest accessibility category, with an exception to those located in the northeast section of the
city where they are primarily in the lower category.
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Figure 2. Accessibility to employment opportunities by census tract

Figure 3 provides a socioeconomic perspective into accessibility to employment by showing acces-
sibility to low-wage jobs in Montreal. The number of low-wage jobs in Montreal is approximately 1/3
of the number of total jobs in the region. To enable comparison with previous maps, the categories used
in this map are normalized on a low-to-high, within-group scale to enable comparisons to the previous
maps. With these adjusted categories, we can see that the number of census tracts with high acces-
sibility levels is lower than in the previous figure, suggesting more concentration of these employment
opportunities, regardless of the effect of bus express routes. Overall, however, the spatial distribution of
lower-income job accessibility does not seem to differ significantly from that of all jobs. Residents of
census tracts located in the center, North and North-East areas of the island have abundant access to
jobs with annual salaries below $30,000. Many of the high-access census tracts also belong to the island's
bottom 30% in terms of income. While the cartographic comparison has provided some insights, the
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quantitative differences between the two maps, and the population group of interests, are too difficult to

infer from the two visualizations, even with the ample color-ramp range used. For this reason, our study
requires additional analyses, which we present in the following sections of the paper.
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Figure 3. Accessibility to low-wage employment by census tract
5.1.2  The spatial distribution of improvements in accessibility attributable to bus express routes

Figure 4 shows the percentage difference between the jobs accessible in 45 minutes of travel time by
public transport with complete network scenario and the counterfactual (with no express bus routes).
This was calculated by dividing the difference between the number of jobs accessible in 45 minutes
under each network scenario (without and with bus express routes) by the total amount of jobs acces-
sible using the entire public transport network. Dark blue areas, identified as having a "low" percentage
change, correspond to census tracts in which bus express routes improve accessibility by less than 6%.
In comparison, reds indicate changes ranging from 31% to 75%. Census tracts with lower overall ac-
cessibility to jobs located in the extreme ends of the island (as shown in Figure 2 and Figure 3) seem
to benefit the most from bus express service, especially in the west and northeast sections of the island
of Montreal. Bus express routes do not contribute much to the number of jobs that residents of lower-
income census tracts can reach, primarily blue areas with thick black borders on the map, except those
in the northeast sections. The percentage change in access to all jobs and the percentage change in
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lower-income jobs are relatively minor. The latter simply suggests that the geographical distribution of
low-income jobs in Montreal is not that different from the one of all jobs.
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Figure 4. Proportion of jobs accessible explained by bus express routes

5.1.3  The sociodemographic distribution of bus express route accessibility improvements

To further explore the distributional effect of bus express routes, the median income and percentage
change in access to employment opportunities were contrasted in Figure 5. The figure on the left-hand
side shows the relation between median income and percentage change in access to all job opportunities.
In contrast, the figure at the right shows the effect of bus express routes on access to employment with
salaries below $30,000.

In line with observations made in the previous figures, bus express routes seem to suggest that
the intervention in questions is slightly regressive. This assertion is corroborated with the trend line
presented in Figure 5, which exhibits a positive slope in both scatterplots showcasing the change in
jobs accessible enabled by the intervention with the median income of each census tract in the city. It is
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important to note that while these types of data visualization are often employed to test statistical asso-
ciations between two variables, we use them as an exploratory mechanism to identify clusters of low and
high impact by income and examine whether there is any apparent trend. Figure 5 also suggests minor
differences between access to all types of employment and low-income employment, with the slope be-
ing slightly more pronounced in the latter.

To improve comparability with the figures analyzed in the previous section, census tracts with
median incomes belonging to the lowest 30 percentile are depicted in black instead of blue. As can
be seen, there is significant variation in the effect of express routes on these areas. There are also clear
outliers, mainly of very high-income locations that experienced no change in the number of accessible
jobs. This figure helps summarize what is seen in the previous maps. Overall, census tracts with higher
incomes had a higher percentage change in the number of employment opportunities reachable due to
bus express routes.

o, ]

Change in jobs accessible (

Change in jobs under $30,000 accessible (%)
-

Median Income Median Income

Figure 5. Median income and bus express routes’ effect on accessibility

Observing the areas with the highest percentage change in accessibility to all jobs due to express
routes' presence can help reveal the impacts of the express routes on overall levels of accessibility. Table
1 shows a tendency for the areas that benefit the most from bus express routes to have higher median
income levels. Census tracts belonging to the top 5% in terms of accessibility gains from express services
were the richest on average. The table confirms that bus express routes are beneficial, in terms of access
to employment opportunities, for people beginning their trips in upper-income census tracts.
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Table 1. Census tracts by change in accessibility (percentiles)

Within top 5% Rest of values (95%)
$80,299 $56,450

Within top 10% Rest of values (90%)
$71,057 $56,141

Within top 20% Rest of values (80%)
$67,782 $55,137

5.1.4  Using self-reported travel time savings: toward a person-based approach

The findings show the equity implications of bus express routes at the census tract level so far. However,
there can be substantial variation within the same census tract in terms of socioeconomic characteristics.
Data from the Montreal origin and destination travel survey allows us to develop an alternative way to
understand how accessibility gains relate to individual transit users. It provides information at the trip
level. In other words, it allows us to quantify the amount of time saved by individuals currently using
the express buses, as the OD survey includes detailed information regarding which bus service a com-
muter uses.

Table 2 shows the average travel time savings for individuals using bus express routes and their
household income. In line with previous results, users most benefiting from these routes belong to
upper-middle-income households. For instance, individuals belonging to households earning salaries
between $90,000 to $149,000 average 22% more minutes saved than the population mean and 39%
more than individuals belonging to the $30,000 to $59,999 income bracket.

Table 2. Time savings for each trip by income levels

Income Average savings (min) Aggregated savings (hours)
Less than $30,000 5.6 684
$30,000 to $59,999 5.1 940
$60,000 to $89,999 5.0 735
$90,000 to $119,999 7.2 869
$120,000 to $149,999 7.1 235
$150,000 and more 6.1 272
All income levels 5.8 3734

In terms of the spatial distribution of these savings, Figure 6 shows total travel time savings aggre-
gated by trip origin at the census tract level of analysis, summing the total time savings in one-way trips
leaving the census tract in a day. The top map shows aggregated travel time savings for individuals with
household earnings below $30,000, while the second map shows the savings for all trips made in a day.
Similarly to Fig.4, this shows that most gains from bus express routes concentrate on the western half of
the island. Some census tracts closer to the downtown area also benefit from the express service. Savings
for trips made by individuals within lower-income brackets were sometimes significant, especially those
living at the west and east ends of the island, totalling more than 20 hours of travel time savings per day
among all individuals leaving these census tracts by express routes in a day.



46 JOURNAL OF TRANSPORT AND LAND USE 15.1

Longueil

Income below $30,000

Longueil

All income levels

Projection: NAD 1983 MTM 8

o o 25  Skm
A A <G SRS ~—— Bus express routes  [__] CT income within lowest30% ——T1——1 7

Time savings (hours)

Figure 6. Aggregated travel time savings

6 Conclusions

Overall, bus express routes provide sizeable benefits to Montreal residents. These express bus routes
improve access to employment opportunities and reduce travel times significantly for a large proportion
of the population. In fact, during the morning commute alone, express buses account for 620 hours of
commute time saved throughout the city, suggesting the intervention is performing at least to improve
mobility in the city. When considering half a minimum wage as the cost of time spent on commutes
(Anas, 2020), bus express routes account for yearly savings equivalent to $2,101,924, underscoring the
economic value of the benefits. Looking at the overall time savings stemming from all types of trips
made to the city, the equivalent comes to 3,734 hours saved daily or $6,236,713 in a year (without
weekends and holidays). While these results are only positive, another completely different and yet
equally important matter is whether the benefits are skewed towards lower-income populations, who
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often depend on public transportation.

Our stepwise descriptive accessibility analysis indicates that, at least in Montreal, where this case
of study is based, accessibility benefits from express bus services are skewed towards higher income
population groups. These findings emerged from a series of maps and spatially agnostic visualizations,
which together prove to be a powerful tool to understand the distributional impact of investments in
the public. Our method further provides another point of view using data and methods more common
in contemporary planning practice: estimating travel times reductions and assigning a monetary value
to time. Our findings indicate that the richest bus express users enjoy the biggest travel time gains, with
users with annual household earnings between $90,000 and $120,00 saving more than 7 minutes on
each trip. Also, users living in census tracts within the top decile in terms of accessibility gains earned,
on average, almost $24,000 more than the rest. While people with earnings below $30,000 do, in some
cases, get substantial travel time savings due to express routes, these services do not seem to lead to a
considerable increase in access to jobs with wages below $30,000, except in some areas on the western
half of the city.

In other words, our findings indicate that bus express routes in Montreal have a slightly regressive
effect when comparing effects on different income groups. However, this means that bus express routes
provide an attractive option for higher-income users living further away from the city core and living
in areas with fewer public transit options. As these users could be using cars to commute instead, there
might be a positive effect of bus express routes on the environment and congestion levels. However, a
focus on improving ridership levels amongst upper income may skew transit investments away from
more vulnerable citizens, who depend on public transit the most, unless some of these investments also
reach low-income populations living in outlying areas. In such a way, planners could balance environ-
mental and equity goals by identifying the social makeup of the neighbourhoods these routes will serve.

It is essential to mention that our research only focuses on the distributional effects of express
routes in Montreal on accessibility to employment. Further research should be carried out to understand
whether differences in accessibility gains from bus express routes stem from spatial coverage objectives
or institutional biases in planning. Future research should examine how the concept of accessibility and
equity can be better incorporated into travel demand modelling practice, better balancing goals of ef-
ficiency and equity. Another important aspect we do not cover in this piece consists of the differences of
using static or real-time data representing public transport operations in GTFES format. Future research
should also examine methodological approaches to reconcile in-real time bus operations with time-
tables, acknowledging the balance needed between precision and simplicity. Hence, findings are more
likely to use by transportation planners in practice.

Our results suggest that, as policymakers pursue new bus express routes as an attractive and cost-
effective option to improve system efficiency, more explicit and nuanced consideration of equity should
play a role in system design. Over the coming years, Montreal public transport operators and policymak-
ers will also find it necessary to adjust existing bus express routes. For example, bus express routes will
face competition from the Réseau express métropolitain (REM), a $6 billion light-rail project currenty
under construction in Montreal. Existing bus express routes may lose some of their attractiveness vis-a-
vis new rail options, forcing planners to re-evaluate specific routes to align them with new REM stations
better. The necessary reconsideration provides a valuable opportunity to target adjustments in express
bus service to more wisely to the new transport network to keep improving accessibility levels, especially
for lower-income areas that are not expected to be directly served or benefited by the REM. However,
as bus express routes evolve, it is clear that any decision-making process regarding this transport option
needs to consider equity measures. This paper shows that accessibility analyses are a well-suited tool for
such types of evaluation.
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