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Abstract

Mega events can have many benefits for the host city and its residents that may last for long after
the end of the event. This study analyses the consequences of a mega sport event on transport
equity. The case study is the Olympic Games in Rio de Janeiro in 2016, with a Bus Rapid Transit
system as one of its Legacy Projects. Since its goal was to improve the mobility of the urban poor, this
study focuses on vertical equity. Residents’ perceptions were studied during five in-depth semi-
structured interviews. The findings suggest that at the start of the implementations, the BRTs offered
many benefits to its users, especially with regards to travel time, user safety and accessibility,
thereby adding to transport equity. However, a few years after the Games, the condition of the
stations and buses has deteriorated in such a way that most positive effects have disappeared,
making place for negative effects. Both previous research and data from the interviews suggest that
political interests and short-term planning have played a role in this. Future research should continue
investigating how the situation evolves in the future, specifically after the current COVID-19
pandemic. In addition, a solution has to be found for residents who depend on Bus Rapid Transit in
their daily mobility.

Lotte Drost
|.m.drost@student.rug.nl
S3647234

Bachelor Project Human Geography & Planning

Faculty of Spatial Sciences

University of Groningen

Supervisors: dr. ir. T. (Terry) van Dijk & B.J. (Jacco) Kuper, MSc

11%* of June, 2021
Final version
Word count: 6487

Photo credits title page: YASUYOSHI CHIBA/AFP via Getty Images, 2014



Lotte Drost University of Groningen 11/06/2021

Table of contents

I (g1 4 o Te [¥ T A e o DR U PP P RO PRROPROP 3
2. Theoretical framEWOTK .......cou ittt st b e s e s e 4
(@0]gTot=d o117 [ ]I 11T L1 FO PRSP 5
EXpectations Of dir@Ct IMPACLS .........ueeeeeriiieeeiiee ettt e ettt e e e e st e e s s ta e e s sbtaeessstaasesasees 5
Expectations Of iNAIr€Ct iMPACES ........ccecuveeeeeeiiee ettt e ettt e s e e st e e s ste e e s sstaaessseaasesasees 6
1Y/ 1= d g Yoo o] [ -4V PSPPSR 6
(00 KTy AV [ ) Ve (=2 Yol 4 o Lo ¢ FO USSR 6
Data collection QN QNAIYSIS............eeeeeeeeeeeeeeeee ettt e et e e e st e e e sttt a e e e s eae e e e s ttaaeeesrsnaeeeasees 8
ELRiICAl CONSIAOIALIONS. ....cceeeeeeieeeiieeiee ettt ettt ettt et e st s e st e s bt e e sateesbesesaseesases 9
B RESUILS c.eeteeeiee ettt ettt ettt st e s bt e e s a b e e s be e e e a b e e sabe e e bt e e s b e e e sabeeeabe e e bbe e s bee e abeesabeeenreesbeeenares 9
Direct impacts: travel time, travel COStS ANA USEI SAfELY ..........ueeeecueeeeecieeeeiiieeeeciieeeecieeeeecieaa e 10
Indirect impacts: accessibility, @MPIOYMENT..............ccceccueeeeeeieeeeeceee e eecee e ecte e e e steaeessaaeaenns 10
Changes in direct and indirect iMmpPACtS OVEr tIME ............cccccuueeeeeceeeeeeiiieeeecieeeeeceeeeeeieee e e s sieaeeeaes 11
D DISCUSSION ettt et te ettt e ettt e ettt e e s ettt e e s et e e seabe e e e s eabe e e e s aabe e e e sambe e e e s ambeeeesaanaeeesaasebeesaaneneesaareeeesaanee 12
6. CONCIUSION <.ttt ettt ettt ettt e s bt e s be e e s ab e e sabeeesabeesabteesabeesabaeesabeesabaesseeesaseeennnes 13
Reflection 0N the FESEAICH PIOCESS..........uueeeeceeeeeeeeeeeeceeeeecee e e et ta e e st e e e setaa e e s stasaaessrtesaesasssnaenns 13
21 o Lo = =T o] o |V 2RSSR 15
F AN o 01T o Lol 13U SSURRt 17
APPENTiX Az INEEIVIEW QUITE..........oveeeeeieee ettt ee e ettt e e ettt a e e et a e e stte e e e steaaeessteaeesasees 17
Appendix B: INfOrmed CONSENT fOIM..........cccvueiieeiiieeeieee et eeee ettt e et a e e sta e e srtaaeessees 18
APPENAIX C: COAING TIOE ...ttt ettt e e e e e ettt e e e e e e e st st eeaaeeessssasssaeaaaaeessssssssnenaaeaes 19



Lotte Drost University of Groningen 11/06/2021

1. Introduction

When Rio de Janeiro won the bid to host the 2016 Olympic Games, mayor Eduardo Paes promised his
citizens to invest five times the money that would go to sport facilities, on public works to improve
the quality of life in Rio. Around the same time, 4,120 families were evicted from their communities
in order to build the new sport facilities, with an additional 2,486 families being threatened by this
(Bin, 2017). This contrast shows how some parts of society may benefit from the hosting of a mega
event in their city, whereas others may experience major disadvantages because of it, resulting in
social injustice.

Mega events, such as the Olympic Games, can be seen as a way for big cities to not only improve
their international relations and show their identity to the world, but these events can also help to
solve problems of urban degradation, transport problems and environmental issues (Kissoudi, 2010).
Even long after the event, benefits may continue. However, the effects may not always be positive,
resulting in a negative perception of the host city and its government by local populations and the
rest of the world, as was the case of the Olympic Games of 2004 in Athens (Kissoudi, 2010). For the
organization of a mega event, concerns about a city’s ability to host the event arise that usually
relate to security, infrastructure and time-management (Curi et al., 2011). To show to the world they
are capable of the organization, socio-spatial interventions are made in the city. An example is the
construction of a big wall in the city of Rio de Janeiro for the Pan American Games of 2007 that
divided the lives of the higher and lower socio-economic classes. This was done in order to protect
the ‘Games space’ from violence on the other side of the wall, but also to exclude that side of the
wall from being represented in the media (Curi et al., 2011). Giulianotti et al. (2015) have researched
socio-spatial politics of exclusion with regards to mobility and access to social spaces during the
Olympic Games of 2012 in London. The socio-spatial distribution of the Olympic sites, of public
access to the events and the mobility strategies related to the securing of the event spaces all
resulted in a form of social exclusion. They concluded that the measures safeguarded the interests of
Olympic visitors and spectators and marginalized parts of the local population.

In fact, different scholars have criticized sports mega events as they often only benefit small parts of
society, resulting in capitalist accumulation at the expense of social welfare, in addition to
strengthening social and economic hierarchies and segregation, placing certain interests over others
(Millington & Darnell, 2014). However, Misener & Mason (2006) claim that (mega) sport events can
also contribute to community development in the form of social capital, including community
networks and social inclusion. Instead of focusing on economic development and tourism, which has
been researched in abundance according to them, they call for more research on the social impacts
of sports events. This does not only provide the academic world with more depth into the impacts of
sport events on cities, but it can also empower cities to create proposals for sport events that lead to
real social change and political action. Within the literature on mega sport events legacies, transport
is considered to be relatively understudied (Ferranti et al., 2020).

By making use of resident perceptions, this study adds to the limited academic resident perception
studies specifically related to mega events and their social dimensions. These are crucial for
understanding all stakeholders in the project, and for being able to make future improvements on
participation of all stakeholders in the hosting of a mega event for it to be successful (Ritchie et al.,
2009). In this way, locals’ needs and wishes can be integrated into multi-level cooperation, increasing
inclusion and participation in society. This does not only lead to an increase in the quality of the
event, but also in public acceptance and trust, both necessities for a sustainable project (Németh,
2016).
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The focus of this study is on the Olympic Games of 2016 in the city of Rio de Janeiro. It tried to find
out whether one of its Legacy Projects, a Bus Rapid Transit (BRT) system, is actually contributing to
social justice and is reaching its goal of improving mobility for the urban poor in the North and West
zones of Rio after the Games. BRT systems use high-capacity vehicles that have their own lanes, with
frequent service (Johnson, 2014). With regards to studies on BRT systems, there is an
underrepresentation of user impacts, especially on different impacts across user groups (Venter et
al., 2018). As the cities BRT systems are often implemented in usually have high levels of inequality,
this leads to a significant research gap. By interviewing exclusively BRT users on the impacts of BRT
on their and other BRT users’ lives, this research tries to take a step in filling this gap.

The main research question of this research is: “How does the Bus Rapid Transit system that was
constructed as a Legacy Project of the 2016 Olympics contribute to transportation equity in the city of
Rio de Janeiro?” To be able to answer this question, the following sub-questions are asked:

1. What can be considered direct and indirect impacts of the start of the implementation of the
BRT system on lower and higher socio-economic population groups in the city of Rio de
Janeiro?

2. What can be considered direct and indirect impacts of the BRT system as it is today on lower
and higher socio-economic population groups in the city of Rio de Janeiro?

A qualitative analysis of in-depth interviews was used to conduct this investigation.

In this study, the impacts of the urban transport infrastructure project BRT on the mobility of the
urban poor are discussed in line with the concept of transportation or transport equity. These and
other related theories and concepts are explained in the theoretical framework, together with a
conceptual model. Expectations are formed and discussed based on this framework. After this, the
methodology sections explains the choice of a case study approach, the case study selection, the
data collection and analysis and the ethical considerations. The results are divided into three
subsections: direct impacts, indirect impacts and changes in direct and indirect impacts over time.
The discussion summarizes the findings and places them in the context of the framework. Finally, the
research questions are answered in the conclusion, in addition to future research recommendations
and a reflection on the research process.

2. Theoretical framework

According to Lucas and Jones (2012), transportation systems have been widely discussed in terms of
economic and environmental sustainability, but the shift of attention to social impacts, including the
concept of transportation equity, is still fairly recent. Litman (2006) states that equity, also called
justice or fairness, is about the distribution of impacts, both benefits and costs. He further
distinguishes between horizontal equity, concerned with the equal distribution of impacts, and
vertical equity, concerned with the distribution of impacts based on people’s abilities and needs. The
division can be made by income and social class, or by mobility need and ability (e.g. people with
disabilities or other special needs). According to Litman, transport planning decisions can have
various equity impacts, including the quality of available transportation for people, costs of transport
facilities like user fees and effects on the attractiveness of an area. Because of these various types of
equity and ways to measure the impacts, analysing transportation equity can be difficult. To ease this
process, this study solely focuses on vertical equity with regard to income and social class, using
Litman’s definition that transport projects can be considered equitable if they favour lower socio-
economic groups, thereby balancing overall inequities. As the main research question of this paper is
to investigate the impacts of BRT on the mobility of Rio’s urban poor and to find out whether it has
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added to social justice in Rio de Janeiro, this form of equity is deemed most suitable for this research.
The BRT system in Rio is thus considered equitable in this study if it has provided more benefits
regarding the mobility of lower socio-economic groups than that of higher socio-economic groups.

Conceptual model

Venter et al. (2018) wrote a research paper on the empirical evidence on the equity impacts of Bus
Rapid Transit systems in the Global South. A conceptual model was developed based on these
concepts, displayed in Figure 1. They specifically look at direct impacts, including travel time, travel
cost and road user safety, dealing with BRT’s main objectives of speed and efficiency gains. In
addition, they explore indirect social impacts to users, including accessibility and employment
impacts. As lower income groups are more likely to be bus than car users, they benefit more from
direct positive impacts than higher income groups who are less likely to take the bus (Venter et al.,
2018). Positive impacts thus mean the BRT adds to vertical transport equity. In the model, positive
impacts are represented by the green lines, the bigger the line the greater the impact. If the impacts
on lower socio-economic groups are indeed positive and greater than those on higher socio-
economic groups, there will be a positive effect on transport equity in the city (represented by the
green arrow in the model).

Bus Rapid Transit
direct impacts

Travel time

Travel costs

User safety

L 4

Higher socio-
economic classes

Lower socio- ]
economic classes Transport equity

Bus Rapid Transit
indirect impacts

Accessibility

Employment

i

Figure 1: Conceptual model on how Bus Rapid Transit can contribute to transport equity

Expectations of direct impacts

In comparison to normal buses, BRT buses gain in average speed by making use of exclusive
infrastructure and advanced technologies (Deng and Nelson, 2013; Hidalgo and Gutiérrez, 2013).
Private vehicle speeds often also benefit from the removal of buses from mixed traffic lanes,
however average bus speeds tend to improve to a greater extent (Cervero, 2013; Cervero and Kang,
2011). Users of the BRT in Rio are therefore expected to experience a decrease in travel time,
meaning a contribution to transport equity. With regards to the impact of travel costs, a ticket for the
BRT is the same price as that of a normal bus in Rio de Janeiro (Brown, 2018). Other modes of public
transport are somewhat more expensive, including the subway, the train and the metro. However,
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the largest percentage of BRT users are found to be previous public transport users along the same
routes (Malik et al., 2021; Mahadevia & Joshi, 2013). If we assume this to be equally true for BRT
users in Rio de Janeiro, where the BRT system mainly replaces normal buses, most users continue to
pay the same price with the implementation of the BRT system. The impact of travel costs in this
specific case study may therefore be limited.

Concerning road user safety impacts, multiple studies have shown that BRT implementation can
result in less traffic accidents (Bocarejo et al., 2012; Duduta et al., 2012; Hidalgo et al., 2013). This
suggests an improvement in overall road user safety, for both users and non-users. However, safety
is also an important matter inside the buses and at the bus stations in a city with high crime rates.
Therefore, this research takes both safety issues into account. In contrast to normal buses, fare
collection happens off-board for BRTs, meaning you can only enter the station with a ticket (Ferranti
et al., 2020). This is expected to lead to an increase in safety for its users.

Expectations of indirect impacts

Looking at indirect impacts, previous research has already shown that residents’ ability to access
opportunities in the urban area can be greatly impacted by BRT, through better connectivity and
lower travel times (Cervero, 2013). Not only do more people have access to public transport, but
users are also able to visit more locations via the BRT system. This includes an expansion of job
opportunities for the urban poor, which can have great impacts on their lives. Related to this are
employment impacts, especially for low-income workers, as jobs are created in the construction,
operation and maintenance of BRT systems (Venter et al., 2018). Both indirect impacts of BRT are
thus expected to contribute to transport equity in the city of Rio de Janeiro.

3. Methodology

Case study description
For this research, | chose to do a case study approach to gain a deeper understanding of the real life
impacts of mega-events-related infrastructure projects on transport equity. Spatially, this resulted in
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Figure 2: The city of Rio de Janeiro in relation to the state of Rio de Janeiro and Brazil
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an explorative overview of experiences regarding one specific case, instead of arbitrary experiences
that are hard to compare. Furthermore, it enables the comparison of experiences over time, showing
the change or persistency of impacts, thereby giving a more accurate view of the actual
consequences on people’s lives. The case study approach thus adds to the credibility and accuracy of
the research.

The specific case study is the Bus Rapid Transit system that was one of the Legacy Projects of the
Olympic Games of 2016. The system was implemented in the city of Rio de Janeiro, located in the
state of Rio de Janeiro in Brazil (Figure 2). Rio’s mayor Eduardo Paes argued that the Games were to
be seen as a means to accelerate urbanization projects necessary for the city (Parkin & Steiker-
Ginzberg, 2014). This included the BRT lines that would improve the mobility of the urban poor in the
North and West zones of Rio. However, although socially excluded population groups are often
important for the promotional narrative used to increase public support for the hosting of a mega
event, they rarely experience benefits from it (Coakley & Souza, 2013). By investigating whether the
BRT system in Rio de Janeiro has succeeded in its ambitions, this case study offers more insights into
the actual rather than the promised impacts of mega events on population groups. As Rio de Janeiro
is a city with great economic disparities, the question of transport equity is of significant interest
here.

The BRT system was a big part of Rio’s proposal in its bid for hosting the Olympics, and it received
35% of the total investments in transportation projects as it was considered to be the best solution
for meeting the demands for public transport during the Olympics (Kassens-Noor, 2013). It is viewed
as a world-class transport system, favoured for its relatively short construction time and low
construction costs, allowing implementation within an event’s timeframe (Ferranti et al., 2020). The
BRT lines that were proposed for the city of Rio de Janeiro are depicted in Figure 3, showing the
TransOeste which started in 2012, 58 kilometers long with the highest amount of passengers per day
(192,610 passengers in 2019), the TransCarioca from 2014, 39 kilometers long with a daily demand of
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Figure 3: A map of the proposed four Bus Rapid Transit lines in Rio de Janeiro as Legacy Project of the 2016 Olympics
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146,377 people and the TransOlimpica implemented in 2016, 26 kilometers long with 38,879 users
per day (BRTData, 2021). The TransBrasil corridor was part of the proposal, but has not been built to
this day and was therefore left out of this case study.

Data collection and analysis

To be able to answer my research questions, | used qualitative in-depth interviews to find out what
real effects of the BRT are in place in the city of Rio according to locals. In-depth interviews provided
me with the option to ask my interviewees about their experiences, thoughts and feelings. This was
preferred over a quantitative survey, as my goal was not to find out statistical details, but rather to
get to know what feelings are there and how these changed over time. During the interviews it
became clear this is only possible when you either have a conversation with local residents or visit
the city yourself. The interviewees were therefore selected to be local citizens instead of people
working for the government or for the BRT companies. Seeing as visiting the study location was not
possible because of COVID-19, the search for participants took place online. The interviewee
requirements are listed below:

= Has lived in Rio de Janeiro before, during and after the Olympic Games of 2016
= Has experience with the Bus Rapid Transit system in Rio
= |s able to communicate in English

The language requirement was chosen to ensure good communication and understanding of the
interview questions. Contact details of local residents were gathered via the help of personal
contacts. Family members, friends, students and professors were asked if they might know people
suitable for this research, resulting in an accessibility sample. A standardised message was then sent
to the suggested persons explaining the details of the research study and the interviews. The
eventually selected interviewees were all suggested by different personal contacts, in order to
minimize a sampling bias. Furthermore, attention was paid to a geographical spread of participants
by asking them about their location of residence, to ensure the collection of information on all three
BRT lines.

A total of five interviewees were selected based on the beforementioned criteria. It should be
acknowledged that this is a small set of interviews, however the goal was not to provide an overview
of all opinions of the residents of Rio, but rather to explore thoughts and feelings and create an
impression of personal experiences. The interviews took place via videocalls, enabling the sharing of
body language, and taking between half an hour to an hour. During the interviews, | made use of a
semi-structured interview guide (Appendix A), separated in three parts based on experiences with
public transport and the BRT system before the Olympics, during the Olympics and now. Rather than
using a standardized interview guide, this allowed for probing questions on their specific answers and
personal experiences, while keeping an overarching framework to be able to compare the results. In
advance of the interviews, the interviewees were asked to read through and sign an informed
consent form (Appendix B). In addition, the questions were in some cases shared beforehand as
some participants stated they were not used to speaking English every day. In addition to clear
wording of the question, the language problem was managed in this way. At the start of each
interview, the consent form was discussed shortly with room for questions, and after that the
interview was audio recorded to enable the transcription of the data later. After the interviews were
transcribed, they were analysed with the help of a deductive coding tree (Appendix C) that was
developed based on the theoretical framework.
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Ethical considerations

Regarding research ethics, efforts were made to uphold the highest level possible for the
investigation. To ensure the confidentiality of the participants of the interviews, their anonymity was
guaranteed, giving them a participant ID rather than using their names. Contact details of the
interviewer were available for later questions or remarks. Additionally, participants were made
aware of the option to withdraw their information at any given stage of the research if they wished
to do so. By asking the participants explicitly open questions about their experiences, they were free
to share the amount and type of information they wished to share, without feeling pressured to
answer in a certain direction. They agreed to the use of their information from the interviews for
educational purposes, namely my bachelor thesis. The interviews all took place on personal devices
without the presence of other people, and were recorded via a mobile phone application and then
saved on a personal computer. There was no provision of incentives to the participants, however
gratitude was shown for their time and effort. With regards to dissemination of the results, the
participants could state their preferences of receiving a copy of the research paper. As the identities
of the interviewees were not shared between each other, the chance of any discomfort as a
consequence of that was minimized.

4. Results
Table 1: Description of the interviewees and their familiarity with BRT
Participant | Gender | Age | Neighbourhood of BRT line most | Personal BRT usage
ID residence during and familiar with
after the Olympics
P1 Male 28 Botafogo, Catete, TransCarioca | Occasionally for
Copacabana recreational purposes
(South Zone)
P2 Female | 26 Copacabana (South Zone) | TransOlimpica | Occasionally for
recreational purposes
P3 Male 24 Recreio dos Bandeirantes | TransOeste Daily for work
(West Zone)
P4 Female | 57 Vista Alegre (North Zone) | TransCarioca | Daily for work,
recreational purposes
P5 Female | 30 Engenho Novo (North TransOeste Occasionally for
Zone), Copacabana recreational purposes
(South Zone)

The conducted interviews provided many insights about the experiences and feelings of local
residents of Rio de Janeiro regarding the BRT system. An overview of the characteristics of the
participants can be found in Table 1. The sample consisted of both males and females, which can
result in different perceptions of safety using BRT, as women are found to be more likely to feel
unsafe in public transport than men (Ouali et al., 2020). Four of the participants were in the age
category of 20-30, with one other of 57 years old. Due to a limited number of available participants,
uniformity in age was not considered as one of the most important requirements. There is a variation
in neighbourhoods of residence around the time of the Olympics and the BRT line they are most
familiar with, leading to insights about the three different BRT lines. Personal BRT usage consisted of
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use for recreational purposes, including meeting friends and going to events, and daily use of the BRT
to commute to work.

An overview of the sentiments captured during the interviews is provided in Table 2. Here, a [+]
represents the mentioning of a positive effect, whereas a [-] stands for a negative situation. When
the situation would change over time, a [>] is used to symbolize this. The symbol [+/-] serves to show
a neutral effect. When the concept was not mentioned by the interviewee, the cell is empty.

Table 2: Overview of direct and indirect impacts as noticed by the interviewees

Participant ID | Travel time Travel costs User safety Accessibility Employment
P1 + +/- +/-

P2 +/- +/- - +

P3 + +>- +

P4 +>- -

P5 +/- - +

Direct impacts: travel time, travel costs and user safety

Starting with direct impacts, the common view was that travel time increased during the
constructions, which had an effect on the lives of people as they spend a bigger part of their day on
commuting. For one participant, this was a terrible time. Another interviewee stated that this was
mainly a problem for car users, as the constructions were blocking the roads, whereas someone else
said mainly poorer people experienced disadvantages from this as the BRT system were built in their
neighbourhoods. As the construction took a lot of time, these impacts stayed for a while. When the
BRT was finally implemented, most people experienced a real decrease in travel time, especially
when comparing it to the time the same distance would take on a normal bus. This was stated by
multiple interviewees as having a positive impact on their lives. Although it was mentioned that the
bad punctuality of the BRT can be a problem, this was the same for normal buses. One interviewee
thought that the travel time for car users would also have been decreased, as the buses were
removed from the normal roads. Only one person talked about the role of travel costs, stating that
transportation in Rio is expensive either way, so people have no cheaper option than BRT. To really
serve lower socio-economic groups, this person believes the BRT system should be made freely
available for them. With regards to user safety, the BRT system was praised at the start. The fact that
BRT have their own stations was seen as a positive characteristic, in contrast to normal buses which
only have a stand on the street. One interviewee explained that in Brazil, there is a lot of violence
and robberies. Not only do the new BRT stations with doors mean you have to get a ticket before you
can get inside, each BRT station also has its own security guard, someone who sells the tickets, so the
safety for users really increased.

Indirect impacts: accessibility, employment

Looking at indirect impacts, an improvement in accessibility was mentioned a lot. As was explained,
most job opportunities are concentrated in the city centre, which was hard to reach for people living
far away before the BRT was implemented, sometimes having to use three or four different buses in
order to get there. Not only does the BRT in this way save a lot of time for people, at the same time it
increases accessibility for them. One person discussed how before BRT, sometimes people would be
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turned down for a job because they would take too long to arrive. By connecting people to other
transportation modes, for example the metro, it has connected the city better. This also resulted in
gains for other socio-economic groups:

It brought innovation for all the economic groups in here, because the worker could get to
their job faster and safer. And the CEO of the company could get his workers coming in
safety, in the proper time (P3).

However, someone stated the system is not as broadly covered as it should be, and that it should be
expanded further. The South Zone was said to be left out, however that already has various other
public transportation options and small streets, so the BRT would be more of a problem than a
solution. Lower socio-economic groups were thought to benefit most from BRT, because of the
places it now covers and because they are considered to be its main users. BRT employment options
were not noticed by the interviewees as having an effect.

Changes in direct and indirect impacts over time

From the information from the interviews, it can be said a lot has changed since the beginning of BRT
in Rio de Janeiro. Many of the stations are said to be in a bad state and sometimes even abandoned,
especially in poorer areas. Some lines stopped working, in addition to no more maintenance of the
stations. This causes people to have longer travel times, having a negative influence on their lives. As
many normal buses disappeared, they are now left with zero options. One interviewee talked about
how this leaves a feeling of sadness, disappointment and anger among the residents, leading to an
increase in violence in the city. The stations transform into local dangerous places, principally in
poorer areas where people feel the government has forgotten about them. People who do use the
BRT feel exposed to dangerous people, illustrated by this quote:

It’s terrible everywhere, it’s not good. Because you cannot walk through comfortable, you
cannot go self-confident. You are always scared about people. If you say hello, you don’t
know what they think about. So this violence is not good. For no one (P4).

This sentiment was shared by other interviewees:

All the stations are broken, you cannot take one station freely, if it doesn't have the security
or somebody with you to go there on the station, you cannot stay there alone (P3),

while someone else would often take an uber instead of the BRT because of safety issues. A friend of
hers used to take the BRT stopped doing this because of the same reasons after she had a baby. This
has to do with another safety problem, namely the fact that the buses are too crowded, which
became an even bigger problem during the current pandemic. People are required to wear face
masks, but at the same time are packed in a bus. Especially poorer people are affected by this, as
they often have no other choice but to go to work. According to P2, this is something everyone talks
about, even the media. P5 agrees and states this is the fault of the government, as they built the BRT
without thinking about the number of people who would use it, resulting in inhumane conditions. In
addition, you have to wait until several buses have arrived as the first ones are often too full, and
when you enter it is still too crowded. Together with the bad quality of the buses, this can lead to
accidents on the road:

So all of the buses are full and when you take a full bus of the BRT, it's really really
complicated. There was an accident like four weeks ago | think, the BRT hit a car and the BRT
fell over. This accident was pretty bad because the BRT was full and it is connected with two
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parts. It's like the BRT are two cars connected together by sort of a fabric thing. So this
middle part, that connection between them, it's real fragile right now because the BRTs are
so used, so you cannot stay there for much longer because it gets really scary when you get
there (P3).

Another consequence of the lack of maintenance is that people forcibly break into the glass doors of
the stations, resulting in homeless people living in the stations. One person witnessed stations being
put on fire in order for the homeless people to stay warm. In addition, he also saw a part of a station
catch fire, which may have been the result of an electrical failure. An interviewee explained that the
security that first increased safety at the stations, later became ineffective as the workers are not
armed and have little authority. With regards to accessibility, the BRT did connect the city in a spatial
way, however one interviewee stated it has in fact diverted people socially. According to P3, higher
socio-economic groups started to complain when more and more people arrived at ‘their’ beaches,
suggesting they brought along an increase in robbery. The BRT was thus said to be bad for ‘their’
areas, by connecting to the poor parts of the city to them. Furthermore, it was said the government
used the Olympics to promote their lives, and a big part of the population, especially the poorest
people, were left behind in the name of this progress. In addition, the interviewees felt the interests
of the Olympics were placed higher than that of the local population:

It's completely different, it's another atmosphere, the whole goals of the city are different,
and everything is made looking forward to that event, and how to attend it and how to place
the people and the athletes and make their experience as great as possible (P1).

5. Discussion

The findings of this research suggest that although the BRT first did have positive impacts on the lives
of its users, specifically with regards to travel time, user safety and accessibility, these impacts have
now disappeared mostly, making place for negative effects. During the constructions, travel time
increased for both users and non-users, meaning society as a whole experienced disadvantage from
this. The interviewees gave contrasting answers on who was mainly impacted by this, so no
conclusions are drawn from this. However, the information of the interviews made clear that after
the constructions, travel time first decreased greatly for its users, enabling them to arrive much
faster at their destinations. Car users were also said to benefit from BRT having its own roads, in line
with previous research (Cervero, 2013; Cervero and Kang, 2011). However, as these studies have
found bus users gain more in travel time, this can be said to contribute to transport equity. In
addition, BRT users were able to reach more parts of the city which increased their opportunities.
Although it was mentioned that employers also benefit from this, the increase in accessibility impacts
the lives of lower socio-economic groups more. Due to added security at the BRT stations, their
safety was also enhanced. As travel costs neither had a positive or negative effect on its users, and as
BRT employment was not explicitly mentioned, these two factors are deemed to have a less
important effect and therefore not affect transport equity significantly. Based on the three positive
impacts, the BRT would be likely to positively impact their mobility and quality of life, thus
contributing to transport equity.

However, the interviews all showed the same pattern in that the BRT currently is in such a bad
condition that the progress in travel time and user safety no longer apply. In fact, travel time has in
some cases increased due to defect stations and overcrowding. This also leads to dangerous
situations, both inside the buses and on the stations. During the current pandemic, these
developments only worsened. The positive effects on transport equity thus mostly vanished. The
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reasons behind this align with previous research, which found that Rio’s BRTs were designed and
implemented on an ad hoc basis for political gains, without paying attention to travel patterns and
travel demand estimations, hindering more equitable urban development (Kassens-Noor et al.,
2016).

6. Conclusion

In this study, the direct and indirect impacts of the Bus Rapid Transit system, implemented as part of
the Legacy Projects of the 2016 Olympic Games, on transportation equity in the city of Rio de Janeiro
were examined. The focus of the research was on vertical equity, and on finding out whether BRT
improved the mobility and quality of life for lower socio-economic groups. This was done using
interviews with five residents of Rio de Janeiro, that provided insights into their local experiences,
feelings and opinions regarding BRT. As a consequence, many residents were left unheard, however
the goal of this research was to explore local feelings and experiences with regards to the BRT system
and how they have changed over time, giving a preliminary impression of the mobility impacts on
different population groups in Rio de Janeiro.

As the interviews demonstrated a shared view, | conclude it is safe to say that the BRT system was
unsuccessful in fulfilling its promise of serving the needs of the lower socio-economic groups in the
city, thereby failing to contribute to transportation equity in the long-term. This is in contrast with
the start of the BRT implementation, when BRT seemed to bring positive effects on the lives of its
users as expected based on previous research. BRT increased the accessibility of lower socio-
economic groups, especially to the city centre, thereby expanding their job opportunities. In addition,
there were gains in user safety and travel time. As lower socio-economic groups, its main users,
benefited most from this, the infrastructure project could be considered equitable. However, the lack
of maintenance and attention to poorer areas resulted in a reversion of the positive impacts. This led
to safety problems and feelings of disappointment, with as consequence an increase in violence and
tensions between lower and higher socio-economic population groups. In its current state, the BRT
system can be considered to have a negative rather than a positive impact on transport equity.
Political interests and short-term planning played a role in this, conforming to previous findings in the
city of Rio de Janeiro.

Given that the current pandemic worsened the circumstances, it is important to see if the situation
will improve after the pandemic. Future researchers should therefore consider investigating how the
situation evolves in the coming years. Regardless, the results of this study point to the need for a
solution for the group of BRT users that have no other transport option. If more stations become
unusable, this will seriously harm the mobility of more residents. Therefore, another future research
recommendation is looking into developments behind the scenes, namely how the needs of local
residents can be better incorporated in governmental decision-making in Brazil and other Latin-
American countries, for example by citizen participation.

Reflection on the research process

Looking critically at the research process, some strengths and weaknesses present themselves. With
the use of residents’ perceptions, this research has added to the limited residents’ perception studies
with regards to the social dimensions of mega events and to user impacts of BRT in academic
literature. However, | remain conscious of the fact that the city of Rio de Janeiro has millions of
residents, and many people make use of the BRT. The interviewees all had access to a computer and
were able to speak English, which is already a selected group of people. In addition, multiple
interviewees stated that it was difficult to understand the situation without having visited the city.
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However, by listening to a pattern in the data and not trying to make explicit conclusions about the
whole population, | have tried to mitigate this limitation.

14



Lotte Drost University of Groningen 11/06/2021

Bibliography

Bin, D. (2017). Rio de Janeiro’s Olympic dispossessions, Journal of Urban Affairs, 39(7), 924-938

Bocarejo, J., Velasquez, J., Diaz, C., Tafur, L. (2012). Impact of Bus Rapid Transit Systems on Road
Safety. Transportation Research Record: Journal of the Transportation Research Board, 2317,
1-7

Brown, S. (2018). A User's Guide to Rio de Janeiro's Public Transport System [Online]. Available at:
https://theculturetrip.com/south-america/brazil/articles/a-users-guide-to-rio-de-janeiros-
public-transport-system/ (Accessed: 13/05/2021)

BRTData (2021). Global BRT data: Rio de Janeiro [Online]. Available at:
https://brtdata.org/location/latin_america/brazil/rio_de janeiro (Accessed: 16/05/2021)

Cervero, R. (2013). Bus Rapid Transit (BRT): An efficient and competitive mode of public transport.
IURD Working Paper 2013-01. Berkeley, CA

Cervero, R., Kang, C. D. (2011). Bus rapid transit impacts on land uses and land values in Seoul, Korea.
Transport Policy, 18(1), 102-116

Chiba, Y. (2014). Man waves a Brazilian flag next to the BRTs new line [Online photo]. Available at:
https://www.gettyimages.nl/detail/nieuwsfoto%27s/man-waves-a-brazilian-flag-next-to-the-
brts-new-line-nieuwsfotos/495112363?adppopup=true (Accessed: 16/05/2021)

Coakley, J. & Souza, D. L. (2013). Sport mega-events: Can legacies and development be equitable and
sustainable? Motriz, Rio Claro, 19(3), 580-589

Curi, M., Knijnik, J. & Mascarenhas, G. (2011). The Pan American Games in Rio de Janeiro 2007:
Consequences of a sport mega-event on a BRIC country, International Review for the
Sociology of Sport, 46(2), 140-156

Deng, T., Nelson, J. D. (2013). Bus Rapid Transit implementation in Beijing: An evaluation of
performance and impacts. Research in Transportation Economics, 39(1), 108-113

Duduta, N., Adriazola, C., Hidalgo, D., Lindau, L., Jaffe, R. (2012). Understanding Road Safety Impact
of High-Performance Bus Rapid Transit and Busway Design Features. Transportation Research
Record: Journal of the Transportation Research Board, 2317, 8-14

Ferranti, E., Andres, L., Denoon-Stevens, S. P., Melgaco, L., Oberling, D., & Quinn, A. (2020).
Operational Challenges and Mega Sporting Events Legacy: The Case of BRT Systems in the
Global South. Sustainability, 12, 1609

Giulianotti, R., Armstrong, G., Hales, G. & Hobbs, D. (2015). Global sport mega-events and the politics
of mobility: the case of the London 2012 Olympics, The British Journal of Sociology, 66(1),
118-140

Hidalgo, D., Gutiérrez, L. (2013). BRT and BHLS around the world: Explosive growth, large positive
impacts and many issues outstanding. Research in Transportation Economics, 39(1), 8-13

Hidalgo, D., Pereira, L., Estupifian, N., Jiménez, P. L. (2013). TransMilenio BRT system in Bogota, high
performance and positive impact -- Main results of an ex-post evaluation. Research in
Transportation Economics, 39(1), 133-138

15


https://theculturetrip.com/south-america/brazil/articles/a-users-guide-to-rio-de-janeiros-public-transport-system/
https://theculturetrip.com/south-america/brazil/articles/a-users-guide-to-rio-de-janeiros-public-transport-system/
https://brtdata.org/location/latin_america/brazil/rio_de_janeiro
https://www.gettyimages.nl/detail/nieuwsfoto%27s/man-waves-a-brazilian-flag-next-to-the-brts-new-line-nieuwsfotos/495112363?adppopup=true
https://www.gettyimages.nl/detail/nieuwsfoto%27s/man-waves-a-brazilian-flag-next-to-the-brts-new-line-nieuwsfotos/495112363?adppopup=true

Lotte Drost University of Groningen 11/06/2021

Johnson, S. (2014). Rio’s BRT System: A Tool for Legacy or Fragmentation? [Online]. Available at:
https://rioonwatch.org/?p=15531 (Accessed: 14/05/2021)

Kassens-Noor, E. (2013). The Transport Legacy of the Olympic Games, 1992-2012. Journal of Urban
Affairs, 35 (4): 393—- 416

Kassens-Noor, E., Gaffney, C., Messina, J., & Phillips, E. (2016). Olympic Transport Legacies: Rio de
Janeiro’s Bus Rapid Transit System. Journal of Planning Education and Research, 38(1), 13-24

Kissoudi, P. (2010). Athens' Post-Olympic Aspirations and the Extent of their Realization, The
International Journal of the History of Sport, 27(16-18), 2780-2797

Litman, T. (2006). Evaluating Transportation Equity: Guidance For Incorporating Distributional
Impacts in Transportation Planning. Vancouver: Victoria Transport Policy Institute

Lucas, K., Jones, P. (2012). Social impacts and equity issues in transport: an introduction, Journal of
Transport Geography, 21, 1-3

Mahadevia, D., Joshi, R. (2013). Low-Carbon Mobility in India and the Challenges of Social Inclusion:
Bus Rapid Transit (BRT) Case Studies in India [Online]. UNEP Risg Centre on Energy, Climate
and Sustainable Development. Technical University of Denmark.

Malik, B. Z., Rehman, Z., Khan, A. H., Akram, W. (2021). Investigating Users' Travel Behaviours and
Perceptions of Single-Corridor Brt: Lessons from Lahore, Journal of Transport Geography, 91

Millington, R. & Darnell, S. C. (2014). Constructing and contesting the Olympics online: The internet,
Rio 2016 and the politics of Brazilian development, International Review for the Sociology of
Sport, 49(2), 190-210

Misener, L. & Mason, D. S. (2006). Creating community networks: Can sporting events offer
meaningful sources of social capital?, Managing Leisure, 11(1), 39-56

Németh, A. (2016). European Capitals of Culture — Digging Deeper into the Governance of the Mega-
Event, Territory, Politics, Governance, 4(1), 52-74

Ouali, L. A. B., Graham, D. J., Barron & A., Trompet, M. (2020). Gender differences in the perception
of safety in public transport. Journal of the Royal Statistical Society: Series A (Statistics in
Society), 183(3), 737-769

Parkin, B. & Steiker-Ginzberg, K. (2014). Mayor Eduardo Paes on the 2016 Olympic Games Legacy
[Online]. Available at: https://rioonwatch.org/?p=14755 (Accessed: 14/05/2021)

Ritchie, B. W., Shipway, R. & Cleeve, B. (2009). Resident Perceptions of Mega-Sporting Events: A Non-
Host City Perspective of the 2012 London Olympic Games, Journal of Sport & Tourism, 14(2-
3), 143-167

Venter, C., Jennings, G., Hidalgo, D., & Valderrama Pineda, A. F. (2018). The equity impacts of bus

rapid transit: a review of the evidence, and implications for sustainable transport.
International Journal of Sustainable Transportation, 12(2), 140-152

16


https://rioonwatch.org/?p=15531
https://www-tandfonline-com.proxy-ub.rug.nl/toc/fhsp20/current
https://www-tandfonline-com.proxy-ub.rug.nl/toc/fhsp20/current
https://rioonwatch.org/?p=14755

Lotte Drost University of Groningen 11/06/2021

Appendices

Appendix A: Interview guide

What is your age?
What period of your life did you live in Rio de Janeiro?
In which area(s) have you resided?

In which area/ neighbourhood did you reside during the Olympic Games of 2016?

What were your experiences with public transport before the Olympics-related investments?

Did you use it often and did it feel accessible to you?

How did you experience the constructions of and the changes made to the BRTS during the
preparations and organization of the Olympics?

Did you experience hinder in your mobility? And did that hinder impact your life significantly?
Which of the TransOlimpica, TransOeste, TransCarioca are you most familiar with?

Did you feel the interests of tourist and athletes were placed higher than that of the local
population? How come?

What were your feelings when you heard about the BRT system? Were you excited or doubtful?

Do you now experience the BTS systems as valuable for you? For others? For the city? Why?

Do you feel it has improved public transport used in relation to other modes of transport, such as car
use?

Do you think the BTS investments eventually brought benefits for all population groups or benefited
some socio-economic groups more than others? In what way?

Is there anything you would like to add?

Then | would like to thank you very much for your time and effort. As you know, you can always
contact me if you have further questions or remarks.
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Appendix B: Informed consent form

university of
groningen

Informed consent

Human Geography & Urban and Regional Planning

Consent form for the research project ‘The Impact of the 2016 Olympics in Rio
and its Bus Rapid Transit System on Transportation Injustice’.

I was informed about the topic of this research. I was able to ask questions and my questions
were answered to my satisfaction. I had enough time to decide to participate in the research.

My participation is completely voluntary. I can withdraw from the research at any time,
without having to give a reason.

I give my permission for using the interview data for the following purposes: bachelor’s thesis
and presentation.

I agree to participate in this interview.

Name and signature of research participant. Date.

I declare that I have informed the research participant about the research. I will notify the
participant about matters that could influence his/her participation in the research.

Name and signature of researcher. Date.
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Appendix C: Coding tree

AN NN AN
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