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ABSTRACT
Bus rapid transit systems (BRT) research has focused on suitability for implementa-
tion and operational factors while disregarding publics’ perceptions and acceptabil-
ity. This research addresses this gap by investigating changes in perception towards 
the Pie-IX BRT, a new line in Montréal, Quebec, Canada, over time and across space. 
We examine attitudinal statements and open-ended survey questions from before 
and after its opening. At both times, respondents were divided into two groups, 
those living within one km of the BRT and those who did not. We analyze four atti-
tudinal statements finding statistically significant changes in perception over time, 
especially among those residing close to the BRT. For the open-ended questions, 
we apply thematic analyses. Themes concerning the everyday impacts on the neigh-
borhood and the BRT operations were more prevalent among those living close to 
the project indicating impacts on livability. Those living farther from the BRT focused 
on city-wide impacts, such as the financial aspects. Our analyses show that to 
increase acceptance of BRT, different policy directions are needed for the citywide 
population compared to those residing nearby. The findings can be of interest to 
practitioners and policymakers as they shed light on public needs and concerns 
towards new BRT infrastructure.
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1. Introduction

Bus rapid transit systems have gained popularity worldwide given their ability 
to provide high levels of service at a low cost especially when compared to other 
transit technologies (e.g. metro and heavy rail) (Ingvardson & Nielsen, 2017). 
Currently, BRT corridors can be found in over 180 cities across the globe, includ-
ing 22 in North America (BRT Data, 2023). New BRT systems are expected to 
improve operational performance compared to regular bus service as they are 
found to increase ridership (Deng & Nelson, 2011), reduce travel times (Deng & 
Nelson, 2011; Venter, Jennings, Hidalgo, & Valderrama-Pineda, 2017), increase 
on-time performance and service frequency (Deng & Nelson, 2011), and improve 
accessibility (i.e. ease of reaching destinations) (Pereira, 2019; Singh, Javanmard, 
Lee, Kim, & Diab, 2022). These outcomes can result in improved social equity 
(Wirasinghe et al., 2013) and have the potential to enhance livability for local 
communities (Miller, Witlox, & Tribby, 2013).

Livable communities are places where a person can rely on safe and afford-
able transportation options with the goal of improving well-being and quality 
of life. They also promote health, reduce car dependency and greenhouse gas 
emissions, improve air quality, and enhance the unique characteristics of a given 
community (Vavrova & Chang, 2019). In this sense, transit corridors can also 
improve livability by providing more transportation choices, enhancing eco-
nomic competitiveness, and adding value to communities and neighborhoods 
especially when mixed with the provision of affordable housing (Appleyard, 
Ferrell, & Taecker, 2016).

When assessing the potential suitability of new BRT infrastructures, most 
practice and research focuses only on its operational aspects, such as ridership 
forecasting (Baker & Linovski, 2022; Ingvardson & Nielsen, 2017; Stewart, 
Moudon, & Saelens, 2017; Umlauf, Galicia, Cheu, & Horak, 2016) and travel time 
and accessibility gains (Pereira, 2019; Singh et al., 2022). While improvements 
in operational performance are important measures of the viability of a trans-
portation project, alone they do not account for the socio-cultural factors influ-
encing the acceptability of new transit infrastructures (Cairns, Harmer, Hopkin, 
& Skippon, 2014), including public perceptions. Perceptions have been previ-
ously identified as a main driver of political action towards increased sustainable 
transport (Banister, Pucher, & Lee-Gosselin, 2007). Even so, there is a limited 
literature looking at social perceptions of the acceptability of new BRT infra-
structures (Calvo-Poyo, Medialdea, & Ferri-García, 2019; Calvo-Poyo, Freiria, 
Medialdea, & Antunes, 2018; Wijaya, Imran, & McNeill, 2017), especially on how 
perceptions change over the implementation of the project and depending on 
proximity to the infrastructure.

This research gap warrants attention for three main reasons. First, public 
perception influences the acceptability and success of large infrastructure 
investments (Loong, van Lierop, & El-Geneidy, 2017). Increased local support 
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towards public transit projects can reduce resistance to their funding and imple-
mentation (Loong et al., 2017), thus increasing their odds of success. Second, 
perceived reality tends to differ from the objective measures used for the assess-
ment of transit projects (Bhattacharya, Brown, Jaroszynski, & Batuhan, 2014; 
Chowdhury, Hadas, Gonzalez, & Schot, 2018). Especially, as perceptions are 
influenced by a variety of political-economic forces and social-cultural dynamics, 
such as car culture (Mattioli, Roberts, Steinberger, & Brown, 2020). Finally, pre-
vious research shows that understanding the heterogenous needs of the pop-
ulation is key to retaining and increasing ridership (Abenoza, Cats, & Susilo, 2017; 
Beirão & Cabral, 2007; Brown et al., 2016) as those who have positive attitudes 
and are satisfied with transit are more likely to reuse and recommend the service 
to others (Allen, Eboli, Forciniti, Mazzulla, & Ortuzar, 2019; Fu & Juan, 2017; van 
Lierop & El-Geneidy, 2017a). On the other hand, negative perceptions towards 
transit tend to be more lasting and easier to remember (Allen et al., 2019; Allen, 
Eboli, Mazzulla, & Ortuzar, 2020). Similarly, assessing how different population 
groups perceive a new transit infrastructure can aid in identifying inequalities 
of access and service provision as well as construction impacts that can influence 
their quality of life and well-being.

This study explores the Pie-IX BRT on the East side of Montréal, Canada. The 
$523M CAD project currently spans over 13 km with 14 operational stations. It 
runs in the North-South direction connecting several commuter routes running 
East-West. The BRT serves neighborhoods with a high percentage of low-income 
residents relative to the rest of the region. This research will try to answer the 
following questions: (1) How do perceptions of a new BRT line change between 
before and after its opening? (2) What are the differences in perception between 
those living close to the infrastructure, many of whom are low-income residents 
and more likely to be impacted by the corridor, compared to those who do not? 
(3) How can these findings help inform policies aiming to increase project 
acceptability, livability, and equitable outcomes?

In conducting the research, we choose a combination of quantitative and 
qualitative techniques, as this allows for a more comprehensive understanding 
of our research problem (Creswell & Creswell, 2018). In this sense, by contrasting 
qualitative to quantitative findings, we expect to achieve a more nuanced under-
standing of the heterogeneity of perceptions and needs regarding the infra-
structure over time and across space.

2. Literature review

Most of the literature on perceptions of transit service focuses on core con-
structs, such as perceived quality (Lai & Chen, 2011; Mugion, Toni, Raharjo, Di 
Pietro, & Sebathu, 2018; de Ona, Machado, & de Ona, 2015), satisfaction (Allen 
et al., 2019; Fu & Juan, 2017; Minser & Webb, 2010), and attitudes (de Ona et al., 
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2015; Fu & Juan, 2017). This research mostly targets current public transit users 
and aims to understand how different service attributes influence overall satis-
faction (see van Lierop & El-Geneidy, 2017a) and the formation of loyal behaviors 
(see Carvalho, Romano, & Gadda, 2021; van Lierop & El-Geneidy, 2017a), such 
as willingness to reuse and to recommend, and involvement with public transit. 
Many studies use a market segmentation approach to account for heterogeneity 
in riders’ needs and behaviours (van Lierop & El-Geneidy, 2017b; Machado, de 
Ona, Diez-Mesa, & de Ona, 2018).

A subset of studies examined the perspective of the general population 
towards public transit, analyzing the image of transit services and transit pro-
viders (Schweitzer, 2014) and the factors that could influence switching from 
car to transit (Anable, 2005; Beirão & Cabral, 2007; Chen & Chao, 2011; Mahmoud 
& Hine, 2013). The public image of transit can directly influence how service 
quality and service value are perceived, thus also impacting satisfaction levels 
and loyalty to transit (Minser & Webb, 2010; Zhao, Webb, & Shah, 2014). In this 
sense, Schweitzer (2014) highlights that people tend to be more negative 
towards transit compared to other public services on social media. Nonetheless, 
transit agencies can help counteract this trend by engaging positively with users 
online. In terms of factors influencing switching intentions from car to transit, 
studies have found that personal and lifestyle characteristics, perceived service 
level, convenience of transit, and trip purpose largely affect intentions to use 
transit (Beirão & Cabral, 2007; De Vos, Singleton, & Gärling, 2021; Şimşekoğlu, 
Nordfjærn, & Rundmo, 2015; Van, Choocharukul, & Fujii, 2014).

More recently, scholars have become interested in new transit infrastructures 
both in terms of (i) public engagement and (ii) factors influencing their support. 
The former focuses on developing methods and frameworks for optimizing 
public engagement in the design process of new services (Cascetta & Pagliara, 
2013; de Luca, 2014; Ignaccolo, Inturri, Giuffrida, Pira, & Torrisi, 2019). The  
common goal among these studies is to account for the needs of the population 
and to increase project acceptability. The latter explored either stated  
preferences regarding transit investments (Hensher, Mulley, & Rose, 2015; Loong 
et al., 2017) or the perception and acceptability of newly implemented projects 
(Calvo-Poyo et al., 2019; Calvo-Poyo et al., 2018; Wijaya et al., 2017).

Within this last group, only a few studies have explored new BRT infrastruc-
tures. Calvo-Poyo et al. (2018) studied the implementation of a new system in 
Coimbra, Portugal. They modelled the relationship between attitudes and sup-
port for the project observing that increased support was related to acceptance 
of construction timelines and cost estimations, believing that the BRT would 
help businesses and ridership potential. In another study, using data from a 
telephone-survey in Spain, Calvo-Poyo et al. (2019) found that citizens were 
more likely to believe that new transit investments were adequate and sufficient 
if they were already satisfied with current public transit services. Finally, Wijaya 
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et  al. (2017) report that negative local public opinion can severely limit the 
implementation of BRT projects as in the case of Bandung and Surabaya in 
Indonesia. In both cities, informal paratransit operators fearing for impacts of 
formalizing transit operations on their incomes were able to garner support 
from the population, thus obstructing the advancement of BRT projects.

Even though relevant contributions to the field, studies on public perception 
of new BRT infrastructures have not accounted for changes in perception both 
over time and across space, which are gaps that this study aims to fill. Moreover, 
by applying a combination of quantitative and qualitative approaches, we aim 
to capture a wide range of perspectives on perceptions around new BRT corri-
dors as well as potential points of conflict in their implementation. By doing so, 
we aim to inform policy encouraging the acceptability of BRT infrastructures.

3. Case study area: the PIE-IX BRT

The Pie-IX boulevard is an arterial on the East side of the Montréal Island crossing 
several low-income neighbourhoods. The average income along the boulevard 
is 33% lower when compared to the average income on the island of Montreal 
(StatCan, 2022). Similarly, the studied region also presents a higher share of 
immigrant (+10.0%) and visible minority (+14.6%) populations when compared 
to the rest of the city (StatCan, 2023). Areas with over 50% of low-income house-
holds are predominant along the corridor as depicted in Figure 1 while the 
North of the corridor tends to accommodate higher shares of immigrants and 
visible minorities.

The arterial has been previously the home to the first BRT line in Montréal. 
The 505 R-BUS Pie-IX operated from 1989 to 2002 acting as a supplement to 
the still operational 139 Pie-IX route during rush hour. The previous BRT system 
had 10 dedicated stations located at the center of the boulevard with buses 
running in counterflow to traffic serving 8000 riders per day (Doyon, 2005). 
However, after four fatalities involving pedestrians and repeated cases of injuries 
from drivers conducting illegal left turns, service was suspended indefinitely in 
2002 (TVA Nouvelles, 2002).

Given the forecasted demand for the corridor, the City of Montréal announced 
plans for a new BRT system in the same corridor with an estimated cost of $100M 
CAD in 2008 (Ville de Montréal, 2008). In the following year, the project was 
formally announced to the public with an updated cost of $150M CAD and an 
expected 2013 opening date (CTV Montreal, 2009). Nonetheless, the project 
ended up being postponed four times due to bureaucratic challenges (Corriveau, 
2014) and only began construction in 2018 for a new estimated total of $393M 
CAD (Corriveau, 2018). Construction happened over three phases including 
fixing gas lines, building electrical infrastructure, and rebuilding the roadway. 
Moreover, the 139 Pie-IX route was redirected to parallel residential streets to 
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avoid worsening the traffic conditions. In November 2022, 13 years after its 
announcement, 14 out of the 20 planned stations become operational (Figure 1) 
(STM, 2022). So far, the project has cost $523M CAD (Lacerte-Gauthier, 2022) 
spanning over 13 km (STM, 2022). Currently, two more stations are under con-
struction and a call for tenders was announced for a third.

In summary, the rich background of the corridor makes the Pie-IX BRT an 
interesting case study for evaluating changes in perception. Some noticeable 
reasons are the challenges of implementation (i.e. timeline, costs, and nuisance 
of construction), the partial replacement of normal bus service, the pre-existing 
BRT in the region with a contentious road safety history, and the line running 
mostly along low-income areas in the city. All these factors can influence the 
perception and the acceptability of the line and impact livability in the corridor.

4. Methods

4.1. Montréal mobility survey

To understand changes in perception before and after the opening of the Pie-IX 
BRT, this research draws from the 2021 and 2022 waves of the Montréal Mobility 
Survey (MMS) collected by the Transportation Research at McGill (TRAM) group. 
For both waves, the research team implemented multiple recruitment methods 

Figure 1. Status of construction of the pie-iX brt stations and their connection to 
Montréal’s metro lines.
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to ensure a large and representative sample as proposed by Dillman, Smyth, 
and Christian (2014). This included advertisement through a marketing com-
pany, social-media ads, flyer distribution, and personalized email invitations.

Our analysis concentrates on a subset of the survey samples from 2021 and 
2022, those aware of the Pie-IX BRT. Respondents aware of the line were asked 
to answer a series of quantitative questions regarding their attitudes towards 
the project in both waves, measured by a 5-point Likert scale. The questions 
were “the Pie-IX BRT is a good thing for the greater Montréal area”, “the Pie-IX 
BRT is a good thing for my neighborhood”, “I am concerned about whether I will 
be able to remain in my neighborhood due to rising housing costs due to the 
Pie-IX BRT”, and “the Pie-IX BRT is good for the environment”. This series of ques-
tions was followed by an optional open-ended question: “Is there anything else 
you would like to share about the anticipated impacts of the Pie-IX BRT? If you 
do not have any suggestions, you do not need to respond to this question”.

4.2. Sample size

The same data-cleaning process was employed in both 2021 and 2022 data sam-
ples to ensure consistency. The exclusion criteria included a short completion time, 
incomplete responses, multiple responses from the same email address or IP 
address, and invalid age or height differences between the waves. Those who 
placed a pin representing their home, school, and/or work location outside of the 
Montreal metropolitan area were also excluded. In 2021, from the initial sample 
of 4058 valid responses (6987 pre-validation), 2332 indicated being aware of the 
Pie-IX BRT. Out of this subset, 200 open-ended responses were available to be 
analyzed after filtering for non-responses (i.e. answers that did not provide a com-
ment regarding the project). Responses ranged from 1 to 204 words, while the 
average comment was 29 (s.d. = 28) words long. Similarly, for 2022, out of 4079 
initial valid responses (6422 pre-validation), 2864 were aware of the new BRT infra-
structure. From this sample, 251 open-ended responses were analyzed. Responses 
ranged from 1 to 213 words and the average comment was 30 (s.d. = 29) words 
long. Figure 2 shows the distribution of home locations of respondents from the 
two waves. At both points in time, respondents are mostly concentrated in the 
South of the corridor. It is important to note a small number of individuals answered 
both waves and were present in the two samples (N = 24), yet direct comparisons 
between the person’s response before and after the opening of the BRT were not 
carried out due to the small sample of the panel.

4.3. Analyses

In both quantitative and qualitative analyses, we compare results from before 
(2021 survey) to after (2022 survey) the opening of the Pie-IX BRT to measure 
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changes in perception over time. Within the analyses, we incorporate a spatial 
element to investigate how living in the vicinity of the infrastructure impacted 
perception. To do so, we generated a 1-km buffer around the BRT stations in 
ArcGIS, which was used to classify respondents from both waves into two 
groups, (i) those living in the 1-km buffer and (ii) those who do not. Even though 
800  m is usually defined as the catchment area of transit stations (Guerra, 
Cervero, & Tischler, 2012), a 1km-buffer was selected to reflect the maximum 
distances Montréal residents are willing to walk to similar high-frequency transit 
services (i.e. train and metro) (El-Geneidy, Grimsrud, Wasfi, Tétreault, & Surprenant- 
Legault, 2013).

For the quantitative data, we use a repeated cross-sectional design as the 
goal is to identify general trends in changes in perception towards the studied 
BRT corridor over time and not time-based relationships among a set of variables 
(Pan, 2019; Wang & Cheng, 2020). We provide frequency statistics for each wave 
and attitudinal variable by group (i.e. inside vs. outside the 1-km buffer). For 
analysis purposes, the answers to the attitudinal questions were re-coded from 
5-point to 3-point Likert scale (disagree, neutral, and agree), followed by calcu-
lating a percentage point difference from 2022 to 2021 for each category. Then, 
we examine whether the frequency distributions have changed significantly 
over time by conducting a Pearson Chi-Square Test of Independence.

For the qualitative data, we use thematic analysis. Our goal was to find 
repeated patterns of meaning across the datasets for each wave of data 

Figure 2. distribution of home locations of those aware of the pie-iX brt project.
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collection at a semantic (explicit) level (Braun & Clarke, 2006), which were also 
split by group. We follow the approach laid out by Guest, MacQueen, and 
Namey (2012) termed Applied Thematic Analysis (ATE). ATE is a systematic 
and rigorous technique that is well-suited to large data sets (Guest et al., 2012). 
Moreover, given its inductive nature, it fits well with the exploratory nature 
of our research. Data-familiarization was undertaken by the careful examina-
tion of responses from which preliminary themes were defined (Nowell, Norris, 
White, & Moules, 2017). To improve credibility, peer-debriefing was used to 
ensure the soundness of the patterns found in the raw data and their classi-
fication into themes (Nowell et al., 2017). On the same note, a codebook was 
kept across both datasets to systematically and consistently categorize the 
data (Guest et al., 2012). As recommended for larger datasets in ATE, we quan-
tify themes based on their frequency, which allowed us to compare results 
between waves and groups. Finally, we interweave direct quotes while report-
ing the results of the analyses to illustrate themes and their prevalence (Guest 
et al., 2012). We also highlight theme frequency differences across different 
income groups to illustrate possible equity considerations for policy 
development.

5. Results

Table 1 shows the socio-demographic distribution by gender and income over 
time and by proximity to the BRT. Both qualitative and quantitative samples 
included more men than women over time and for both groups. The only excep-
tion is for the 2022 data inside the 1-km buffer, which is more evenly split (quan-
titative) and has more women leaving comments regarding the project 
(qualitative). On the same note, the 2022 sample inside the 1-km buffer have 
higher shares of low-income respondents, which better represents the demo-
graphics along the corridor when compared to the 2021 census data obtained 
from Statistics Canada. In sum, our sample overrepresents men and high-income 
respondents. In both waves, those living inside the buffer on average left longer 
comments than those outside.

5.1. Attitudinal statements

Table 2 displays the agreement of respondents to four statements concerning 
the BRT from questions drawn from the quantitative section of the MMS, the 
percentual change for each level of agreement (i.e. agree, neutral, disagree), 
and the results of a Pearson Chi-Square Test of Independence reflecting the 
similarity of the distribution of responses at both points in time. p-Values <0.05 
indicate statistically significant changes in response patterns over time, indicat-
ing changes in perception.
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Over 75% of those living inside and outside the 1-km buffer agree that the 
BRT is a good project for Montréal. No statistically significant changes are found 
over time for both groups. Those living within 1-km of the BRT stations became 
significantly less positive towards the project being a good addition to their 

Table 2. distribution of agreement to statements regarding the pie-iX brt over time and 
by proximity to the pie-iX brt line.

Survey 
question

in the 1-km buffer outside the 1-km buffer

2021 2022 diff. (%) ꭕ² (p-value) 2021 2022 diff. (%) ꭕ² (p-value)

the pie-iX brt is a good thing for the greater Montréal area
 agree 79% 78% −1% 1.78 (0.41) 76% 76% 0% 0.87 (0.64)
 neutral 14% 17% 3% 18% 19% 1%
 disagree 7% 5% −2% 6% 5% −1%
the pie-iX brt is a good thing for my neighborhood
 agree 78% 41% −37% 67.91 (<0.01) 25% 29% 4% 13.13 (<0.01)
 neutral 12% 43% 31% 55% 52% −3%
 disagree 10% 16% 6% 20% 19% −1%
i am concerned about whether i will be able to remain in my neighborhood due to rising housing costs 

due to the pie-iX brt

 agree 20% 11% −9% 11.49 (<0.01) 7% 7% 0% 0.32 (0.85)
 neutral 30% 42% 12% 43% 43% 0%
 disagree 50% 47% −3% 50% 50% 0%
the pie-iX brt is good for the environment
 agree 67% 66% −1% 8.34 (0.01) 67% 67% 0% 0.02 (0.99)
 neutral 21% 28% 7% 26% 26% 0%
 disagree 12% 6% −6% 7% 7% 0%

inside the buffer [2021 (N = 232); 2022 (N = 233)]; outside the buffer [2021 (N = 2100); 2022 (N = 2631)].

Table 1. Socio-demographic split over time and by proximity to the pie-iX brt line.

descriptive 
variable

in the 1-km buffer outside the 1-km buffer

2021 2022 diff. (%)
Census 
(2021) 2021 2022 diff. (%)

Census 
(2021)

Quantitative data
 aware of the 

project
232 233 1 – 2100 2631 531 –

 Men 63% 51% −12% 49% 69% 59% −10% 49%
 Women 33% 47% 14% 51% 29% 39% 10% 51%
 non-binary 4% 2% −2% – 2% 2% 0% –
 Household income
  <60k 27% 44% 18% 50% 32% 31% −2% 38%
  60–120k 36% 38% 2% 36% 29% 39% 10% 37%
  120k or more 37% 18% −20% 14% 39% 30% −8% 25%
Qualitative data
 Sample size 37 60 23 – 163 191 28 –
 Men 65% 37% −28% 49% 73% 72% −1% 49%
 Women 35% 63% 28% 51% 27% 28% 1% 51%
 non-binary 0% 0% 0% – 0% 0% 0% –
 Household income
  <60k 24% 37% 12% 50% 32% 23% −9% 38%
  60–120k 41% 37% −4% 36% 38% 39% 2% 37%
  120k or more 35% 26% −8% 14% 30% 38% 7% 25%
 avg. comment 

word length
38 (38) 38 (38) – – 27 (25) 27 (25) – –
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neighborhood (neutral: 2021, 13%; 2022, 43%) and less concerned about their 
ability to remain in the area (gentrification concerns) (neutral: 2021, 30%; 2022, 
42%). When assessing by income, low-income respondents in the region 
remained more positive about the corridor being good for the neighborhood 
when compared to high-income respondents (agree: 2022, 46%; 2022, 33%). 
High-income respondents displayed almost no concern with gentrification  
processes after the line was opened (agree: 2022, 2%) relative to low-income 
residents who were mostly neutral (agree: 2022, 15%, neutral: 2022, 44%). 
Comparatively, perceptions of those living outside the buffer did not change 
as much. The agreement with the BRT being good for their neighborhood 
increased (agree: 2021, 24%; 2022, 29%) while no statistically significant changes 
were found in terms of gentrification concerns. Over 65% of respondents inside 
and outside the 1-km buffer agree that the Pie-IX BRT is good for the environ-
ment. In the buffer, there was a significant decrease in disagreement with the 
statement over time with an increase in neutrality towards it. No statistically 
significant changes were found outside.

5.2. Thematic analyses

Table 3 provides a summary of the most frequent themes found in the thematic 
analyses of the open-ended questions. As for the quantitative data, we report 
themes before and after the opening of the BRT and percent changes over time 
for both geographic groups. To be counted as a theme, at least 5% of respondents 
should have engaged with it at any point in time either inside or outside the buffer. 
The benchmark of 5% is arbitrary and used to restrict the number of themes to 
be analyzed given the broadness of the question. Directionality is also indicated 
by a (+) reflecting a positive perception, or (−) a negative perception. The following 
subsections report on themes found for each topic presented in Table 3.

5.2.1. Perception of the project
Those who chose to answer the open-ended questions tended to be more crit-
ical of the project, especially before the opening of the route. In 2021, 42% of 
respondents across both groups indicated that the project was outdated, inef-
ficient, or inadequate (84 out of 200 comments). After the opening, comments 
of this nature decreased within the 1-km buffer while remaining stable outside. 
Furthermore, inside the buffer, negative comments decreased more prominently 
among high-income respondents (decrease: −34%) when compared to low- 
(decrease: −8%) and middle-income (decrease: +12%) groups. Even if negative 
comments were the most prevalent in the before period, a sizable share of 
comments (5% inside the buffer and 20% outside the buffer) was positive and 
commented on the benefits of the project. They expressed that the BRT was 
meeting “a need in the area” benefiting “residents in the North of the city” and 
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providing a “faster alternative between Laval and Montréal”. Nonetheless, this 
tone was mostly observed in responses from outside the buffer and its frequency 
decreased after the opening of the line. A small (5% in 2021, 7% in 2022) share 
of those living close to the BRT were supportive of the project over time sharing 
their excitement over potentially better transit service in the region.

5.2.2. Regional impacts
The regional impacts were dominated by negative statements towards the proj-
ect. First, many would have preferred a tramway, a metro, or electric buses to 

Table 3. Summary of themes regarding the pie-iX brt over time and by proximity to the 
pie-iX brt line.

topic/theme

in the 1-km buffer outside the 1-km buffer

2021 2022 diff. (%) 2021 2022 diff. (%)

perception of the project
 project is outdated/inefficient/

inadequate (−)
40.5% 33.3% −7.2% 42.3% 40.8% −1.5%

 project is good/efficient/
necessary (+)

5.4% 6.7% 1.3% 20.9% 12.0% −8.8%

 too soon to evaluate/unsure 
of the results (+)

10.8% 1.7% −9.1% 1.2% 3.1% 1.9%

regional impacts
 inadequate choice of 

technology/mode (−)
24.3% 6.7% −17.7% 21.5% 20.9% −0.5%

 Similar project existed before 
and failed (−)

18.9% 5.0% −13.9% 6.7% 5.2% −1.5%

 integration with other lines in 
the network (−)

8.1% 6.7% −1.4% 3.1% 2.6% −0.4%

 those in charge were 
inefficient (−)

8.1% 1.7% −6.4% 3.1% 2.6% −0.4%

 Construction/planning 
timeline (−)

8.1% 11.7% 3.6% 15.3% 20.4% 5.1%

 ineffective allocation of funds 
(−)

2.7% 8.3% 5.6% 4.3% 19.9% 15.6%

local impacts
 nuisance of construction (−) 24.3% 15.0% −9.3% 4.9% 3.1% −1.8%
 brt should reach other 

neighborhoods in the region 
(−)

10.8% 5.0% −5.8% 1.8% 2.6% 0.8%

 road safety concerns (−) 2.7% 8.3% 5.6% 8.0% 3.1% −4.8%
 Worse conditions for car users 

(i.e. travel time, infrastructure, 
safety) (−)

0.0% 8.3% 8.3% 1.2% 2.1% 0.9%

Satisfaction with brt operations
 dissatisfaction with service 

attributes/operations (−)
0.0% 16.7% 14.0% 0.0% 5.2% 2.2%

 Competition with existing pt/
end-of-service impacts (−)

0.0% 15.0% 15.0% 0.0% 1.0% −1.4%

 Satisfaction with service 
attributes/operations (+)

0.0% 5.0% 5.0% 0.0% 3.7% 3.7%

impacts to the environment
 not favourable to the 

environment (−)
5.4% 1.7% −3.7% 4.3% 4.7% 0.4%

inside the buffer [2021 (N = 37); 2022 (N = 60)]; outside the buffer [2021 (N = 163); 2022 (N = 191)].
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be chosen as the solution for the Pie-IX corridor. A portion of respondents sees 
the BRT as “a temporary measure while waiting for a more efficient and perma-
nent mode of transportation to be put in place”. This argument mostly comes 
from (i) a concern that the project would not have enough capacity for the 
demand in the area, (ii) understanding the BRT as simply a costly exclusive bus 
lane, (iii) perceiving no or insufficient environmental gains from the solution, 
and (iv) forecasting a negligible impact of the project on the quality of life and 
social inclusion of those living in the area. The prevalence of this type of com-
ment declined within the 1-km buffer after the opening of the BRT while remain-
ing stable outside the 1-km buffer.

Second, several respondents inside the 1-km buffer argued in the 2021 period 
that the project is going to fail stating that “this project was […] done in the 
past with many problems and injuries to users” and ask, “why repeat the same 
project with the same mistakes?” Therefore, illustrating that many did not see 
improvements in terms of safety design in the new line. The incidence of this 
type of comment declined after the opening of the BRT, however, road safety 
concerns remain (further explored in Section 5.2.3).

A third reason for discontentment with the BRT, which was more prominent 
among those living in the 1-km buffer, and especially low-income respondents, is 
the perceived lack of integration with other lines in the network. Some criticize that 
they “will still have to wait years before the blue line connects to the BRT”. The blue 
line is a metro line in Montréal, which when extended will increase the connection 
of the Pie-IX region to the West of Montréal Island (Figure 1). The extension is 
expected to be finished by 2029. Others are unhappy that the route is not connected 
to the orange metro line or that people from the region will still have to take the 
green line under crowded conditions to get to downtown. Comments of this nature 
remained mostly stable over time and across both groups. Moreover, after the open-
ing of the BRT, people who commute to Laval report not having “enough available 
options to come back to Montréal” as operations are limited on this end of the route.

A fourth and final reason spans across three themes relating to a perceived 
inefficiency of those in charge of the project (i.e. city, transport agencies, poli-
ticians) in terms of the allocation of resources (i.e. construction timeline and 
costs). These concerns are well illustrated by the following comment: “the fact 
that it took 10 years and had too many cost overruns makes me question the 
city’s ability to implement significant public transportation projects within the 
established criteria”. Comments of this nature were more frequent with respon-
dents living outside the buffer. Moreover, their incidence increased over time, 
especially in relation to construction costs.

5.2.3. Local impacts
As all themes reflecting neighborhood level concerns are predominantly 
found within the 1-km buffer, this sub-section focuses only on this group of 
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respondents. The nuisance of construction was the most prevalent theme at 
the neighborhood level. As the project took over ten years to be completed, 
many of those living around the Pie-IX BRT stations “have been considerably 
disturbed during the construction”. Residents complain about “dust, noise, 
bus routes passing through residential streets, blocked streets, [and] long 
detours to find the right way”. They also report “poor coordination of the work 
and no communication between the STM [Société de Transport de Montréal, 
local transit agency], the city, and the construction” generating “a lot of citizen 
dissatisfaction around the construction site”. Some state that communication 
in the later phases of construction was improved. The frequency of comments 
of this nature dropped significantly after the opening of the BRT, nonetheless, 
its occurrence remains noteworthy, especially among high-income respon-
dents in the region.

Another concern from people in the area is the lack of connection to the 
neighborhood at the south of the Pie-IX boulevard. Respondents highlight that 
it “is a poor neighborhood where people need public transportation” and high-
light that even though the BRT does not reach the area, the frequency of local 
buses has been cut there. The city plans to reach the neighborhood in the future 
by extending the line. There is currently a call for tenders for a station that will 
start their connection to the route (STM, 2022). Nonetheless, there are no 
announcements on when the remaining three stations planned for the neigh-
borhood will be operational.

As previously mentioned, residents in the area worry about road safety given 
the history of the route. Several dislike the street design with stations being 
placed in the middle of the street and found it better when buses were running 
at the edge of the street. They argue that the design “makes life for pedestrians 
even more difficult and dangerous” and predict that “there will be more acci-
dents involving pedestrians and […] motorists”. Some also complain about the 
“20th century” mentality in the project as no cycling infrastructure was provided 
even though the boulevard was reworked. Comments concerning road safety 
are more common among high-income respondents.

A final theme, which appeared after the opening of the line, is the worsening 
of driving conditions. Some report that driving has become more dangerous 
as (i) “the lanes where motorists can drive are narrower than before […] partic-
ularly in winter because of the snow”, (ii) “the black ‘fence grids’ delimiting […] 
the reserved middle lanes greatly reduce visibility for motorists”, (iii) “the places 
where you can turn left […] are very dangerous because you have to cut off the 
buses”, and (iv) “there is no room to maneuver [from obstacles]”. Drivers com-
plained that with fewer lanes there will be an increase in total travel time. Some 
even argue that “all buses should use the BRT [corridor]” as to free up space for 
drivers. Comments regarding the worsening of driving conditions increased 
more prominently among low-income respondents.
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5.2.4. Satisfaction with the BRT operations
This topic of analysis reflects a new amalgamation of themes that appeared 
after the opening of the line and that were mostly cited by those living in the 
1-km buffer. As in the previous section, we focus only on those in the vicinity of 
the BRT. As shown in Table 3, the first two themes denote dissatisfaction with 
transit service in the region. They are either due to a poor perception of BRT 
operations or to cuts in service in other lines now that the BRT is operational. 
On this note, several respondents were disappointed that they did not experi-
ence reductions in travel time as illustrated by the following excerpt: “[…] how 
is it possible that the bus takes exactly the same amount of time as before they 
opened the BRT? Nothing changed. Nothing! […]”

Moreover, several complained about levels of crowding, which are “unpleas-
ant” and lead to “chaotic” boarding and exiting conditions. The design of shelters 
received criticism as it was not deemed suitable for winter conditions as “the 
wind rushes in and it’s very cold inside”. The BRT has been labeled as “not very 
practical” due to its limited frequency, especially among low- and middle-in-
come respondents. Additionally, it favors only one direction during rush hours 
and has a limited schedule on weekends. Those going to and from Laval outside 
of rush hour seem to be the most affected by the scheduling as the operators 
run several buses with short turns, ending the trips on the island of Montreal.

Although a feature of BRTs, the spacing of stations was criticized as it “requires 
a lot of walking for users who cannot get off near their home” which “[…] is not 
very pleasant in winter, especially when accompanied by a child or heavy bags”. 
Distances between stations were reasoned as a problem by seniors, which rep-
resent 15% of the population in the region. Moreover, most of these complaints 
come from respondents who suffered from cuts in service along the 139, a 
non-express bus line along the same route. Therefore, they now must walk lon-
ger distances to reach the BRT or wait longer for their usual bus service.

Finally, a small number of respondents commented on their satisfaction with 
the BRT. One respondent mentions that the “BRT system works efficiently 
because there are not too many stops” and that the “traffic lights are quite syn-
chronized”. One other mention that the travel time of a family member has been 
“reduced by half with the BRT”. Thus, indicating that not all experiences with 
the line are negative.

5.2.5. Impacts to the environment
Those who answered the open-ended questions displayed a more negative 
tone when compared to the responses to the attitudinal statement “the Pie-IX 
BRT is good for the environment”. A common argument among those who did 
not believe that the BRT was favorable to the environment is that “buses are a 
less good solution for […] the environment than trams”. Similarly, others claimed 
that “the BRT is not really more environmentally friendly, since the buses are still 
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not electric”. This environmental concern stems from a larger set of factors 
regarding the discontentment with the BRT as a solution for the corridor, which 
was reported in Section 5.2.2. Moreover, several disliked that century-old trees 
along the boulevard were cut down for the execution of the project. Overall, 
comments of this nature declined in frequency over time within the 1-km buffer 
while remaining stable outside.

6. Discussion and conclusions

This paper focused on how perceptions change over time towards new BRT 
infrastructures. Our case study is the Pie-IX BRT which serves a low-income 
neighborhood on the East side of Montréal Island. In this sense, we examine 
data from before and after the opening of the line using a combination of quan-
titative and qualitative techniques. We investigate how living in the vicinity of 
the infrastructure impacts perception. We accomplish that by splitting the sam-
ple into two groups, living within and beyond 1-km from stations. In this section, 
we discuss overall and group-specific trends in perception as well as their policy 
implications for increasing positive perception, acceptability, livability, and equi-
table outcomes of such projects.

Even though statistically significant changes in the attitudinal statements 
can be found over time for both groups, they are more pronounced for those 
living near the BRT. This is reasonable as the local population more closely expe-
rienced the positive and negative developments in the area as the project pro-
gressed. Over time, those living closer to the infrastructure became less positive 
and more neutral towards the BRT being a good thing for their neighborhood 
and less concerned about gentrification processes. Even though it may be 
argued that those who were concerned about the project impacts may have 
already left the region, it is an unlikely scenario as over 92% of respondents in 
both waves were living in the region for at least one year. Most in both groups 
agree that the project is good for Montréal and good for the environment at 
both points in time. This indicates that both general and local populations 
accept the project and see benefits from it.

The qualitative analyses further highlighted differences between both groups 
as the incidence of themes varied both spatially and over time. Themes con-
cerning the everyday impacts on the neighborhood and the BRT operations 
were more prevalent among those living close to the project. Over time, those 
in the region, low-income residents especially, became increasingly concerned 
with cuts in service from pre-existing lines, the lack of connection to other 
low-income neighborhoods in the region, road safety, and worsened traffic 
conditions for drivers. All of which can impact the well-being and the livability 
conditions of those living close to the corridor. After the opening, residents of 
the region also reported discontentment with the BRT services. Those in the 
region also still carry perceptions regarding the previous BRT line that existed 
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in the region that closed over 20 years ago. This demonstrates the lasting effect 
of negative incidents on perceptions as proposed by Allen et al. (2019). On the 
other hand, themes among those living farther from the BRT were mostly stable 
over time and focused on city-wide impacts, especially in terms of the financial 
aspect of the project and the efficiency in the execution. Thus, our analyses 
reveal a spatial component to perceptions towards public transit infrastructure 
which could be further explored in research on public perception of transit 
infrastructure.

In conclusion, our study provides evidence that perceptions towards new 
BRT infrastructure change both over time and spatially. It is important to high-
light that those who answered the open-ended questions tended to be more 
negative and critical of the project, which reflects a long-recognized negativity 
bias in open-ended responses (Poncheri, Lindberg, Thompson, & Surface, 2007). 
Therefore, the results from the qualitative data present a more skewed view of 
the acceptability of the project. Even so, in conjunction with the analysis of the 
attitudinal statements, it is possible to understand needs and concerns within 
the population which can be the target of policies aiming to improve positive 
perceptions towards a BRT project.

6.1. Policy implications

Our analyses show that to increase the acceptability of the BRT different policy 
directions are needed for those within and outside the buffer. First, at a city-wide 
level, there is a need for better communication of the benefits of BRTs when 
compared to other surface transit modes mentioned by commenters, especially 
in terms of costs, capacity, environmental benefits, and execution timeline. This 
would help justify the use of a BRT in a corridor and further increase the accept-
ability of future projects. Moreover, the project would have benefited from 
clearer communication to the population of the challenges faced during its 
execution leading to budget overruns and construction delays, which signifi-
cantly affected the quality of life of those close to the BRT due to the nuisance 
of construction. Those living in the vicinity of the BRT can still benefit from clear 
communication on how road safety has improved relative to the design discon-
tinued in 2002. Additionally, both cyclists and drivers have been vocal about 
their perceptions of worsening road safety conditions in the region which merit 
further investigation.

Finally, public transit users in the region point to several service attributes 
that could be improved given their feasibility. The most relevant relates to the 
increasing frequency of service in both directions to reduce crowding conditions 
and improve convenience, better-organizing boarding, and exiting at stations 
(e.g. by designating doors for each operation and by offering off-board fare 
collection), providing better sheltering for winter conditions, and rethinking 
the scheduling of pre-existing lines (i.e. 139) to better suit those with mobility 
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difficulties. Also, the local population highly anticipates the expansion of the 
line to the south of Pie-IX. This extension would reach more low-income neigh-
borhoods and connect to the blue metro line, improving transit accessibility 
across the island. These improvements can lead to more equitable outcomes in 
the region especially as these concerns appear most frequently among com-
ments of low-income residents leading to improved well-being and livability 
along the Pie-IX BRT corridor.

6.2. Study limitations and future research

A limitation of the study is that, despite having large samples, they skewed 
towards a male and wealthy demographic, which is not representative of the 
Montréal population. The exception is for the 2022 data inside the buffer which 
tended to be more female and low-income as it is expected for the region. 
Nonetheless, to overcome these issues, we have also replicated the analyses 
in the paper by income and gender, finding that proximity to the line was the 
most significant factor explaining differences in perception. Moreover, we 
attempted to give more weight to comments from women and low-income 
residents while reporting the data. Future studies should investigate the evo-
lution of perceptions towards new BRT infrastructures over longer periods of 
time. Examining whether perceptions become more stable over time and if 
the themes inside and outside the vicinities of the infrastructure continue to 
diverge. Moreover, future research could also consider the impacts of interven-
tions in the form of soft or hard policies on the perception and acceptability 
of transit infrastructure.
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