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Abstract
For the past two decades, Rio de Janeiro has justified bidding to host sports megaevents based on the promises of creating a lasting infrastructure legacy for local
communities and overcome its persistent transportation and social problems. This
chapter investigates the social and distributional impacts of the transport legacy
of the 2014 Football World Cup and the 2016 Olympic Games in Rio de Janeiro. It
examines who benefited from Rio’s transport legacy, looking at how recent transport policies implemented in the city have impacted accessibility to jobs, schools
and healthcare facilities by public transport for people of different income levels.
The results show that the potential accessibility gains from the transport legacy
in Rio were generally offset by a reduction in bus service levels and that, contrary
to the official discourse, this legacy has exacerbated rather than reduced sociospatial inequalities in access to opportunities.
There has been a long debate about whether sports mega-events, such as the
FIFA World Cup and the Olympic Games, can boost the local economies of host
cities and foster urban development (Chalkley & Essex, 1999; Gratton et al.,
2005; Hiller, 2000). Nevertheless, local and national governments often justify
bidding to host such events based on the promises of creating a lasting infrastructure legacy for local communities (Paddison, 1993; Rubalcaba-Bermejo &
Cuadrado-Roura, 1995; Zhang & Zhao, 2009). This strategy of using mega-events
to fast-track urban development is commonly backed by pro-growth discourses
(Burbank et al., 2002) and relies on the assumption that all local residents benefit
from the trickle-down effects of economic growth and improvements to urban
infrastructure (Baade, 1996; Baade & Matheson, 2004; Jones, 2001; Kasimati,
2003; Müller, 2015).
A similar story can be told about Rio de Janeiro. Rio’s history of bidding to host
mega-events is characterized by heavy emphasis on using such events as opportunities to accelerate urban development and overcome persistent urban problems (Gaffney, 2010; Silvestre, 2012). The adoption of this mega-event strategy
in Rio dates at least to the mid-1990s, with the elaboration of the city’s strategic
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plan in 1996 and the 1997 bid to host the 2004 Olympic games (Rio de Janeiro,
1996; Santos, 2013). Since then, Rio won the bids to host the 2007 Pan American
Games, the 2014 FIFA football World Cup and the 2016 Summer Olympic Games.
These events mobilized an investment of approximately U$5.7 billion in the city’s
public transport system between 2010 and 2016. Spreading the benefits of the new
transport infrastructure to Rio’s local population – not just those visiting the sports
events – was an integral and crucial part of the legitimization process of these
investments these investments (Kassens-Noor et al., 2016). According to Rio’s
candidature files to host the World Cup and the Olympics, this expansion in public
transport infrastructure was one of the main legacies of recent sports mega-events
as it would help the city overcome its socially fragmented urban development and
improve transport conditions, particularly for poor marginalized neighborhoods
(BOC, 2009; Brazil, 2009; Rio de Janeiro, 2008). If one takes these official documents with skepticism (or perhaps because of it), it is extremely important to assess
the extent to which the transport legacy promised in these documents has actually
improved the transport conditions of the local population and for whom.
In this chapter, I examine the social and distributional impacts of the transport
legacy of the 2014 Football World Cup and the 2016 Olympic Games in Rio de
Janeiro, trying to identify which socioeconomic classes benefited the most from
Rio’s transport legacy. This legacy involved the expansion of public transport
infrastructure including the extension of a subway line, the construction of a lightrail system and two new bus rapid transit (BRT) corridors. These policies also
included a reorganization of bus lines to accommodate the new infrastructure and
streamline the transport network. Shortly after the 2016 Olympics, however, these
transport investments were followed by an economic crisis that led to a drop in
passenger demand and cutbacks in service levels in the city. This study analyzes
how these policies recently implemented in Rio between 2014 and 2017 have
changed the number of healthcare facilities, schools and jobs accessible by public
transport to the population of different income levels. It answers the question of
whether and to what extent these policies have changed socio-spatial inequalities
in access to opportunities in the city.
Scholars have devoted little attention to the equity implications of the transport legacies of mega-events, overlooking the distributive aspects of who benefits
from these new transport developments.1 A good exception to this is the study of
the transport legacy of the 2010 FIFA World Cup in South Africa by Pillay and
Bass (2008), who argued that improvements to the transport system was spatially concentrated and offered limited benefits to poor peripheral urban areas.
Most of the literature on mega-events and urban transportation has focused on
the short-term challenges of delivering transport services during the realization of
the events in terms of traffic management and contingency plans to address peak
demand and congestion (Currie & Shalaby, 2012; Hensher & Brewer, 2002; Liu
et al., 2008; Mao, 2008; Minis & Tsamboulas, 2008; Robbins et al., 2007; Silva &
Portugal, 2016; Xu & Gonzalez, 2016). However, the experience of previous
Olympic Games between 1992 and 2012 (Barcelona, Atlanta, Sydney, Athens and
London) has shown that only a few of the transport measures adopted during the
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events are sustained beyond the immediate years following the Games (KassensNoor, 2010, 2013). This research advances previous studies by conducting a careful analysis of how the transport legacy of two major sports mega-events in a city
in the Global South have impacted local communities of different social classes
in terms of improving their accessibility to essential activities, including health
services, schools and job opportunities.

Transport legacy, accessibility and equity
In 2003, the International Olympic Committee started officially requesting that
candidate cities include legacy concerns in their bid proposals. Since then, the
idea of leveraging mega-events to fast-track urban development in host cities has
gradually been consolidated into the mega-events agenda (Gold & Gold, 2008;
Leopkey & Parent, 2012; Tomlinson, 2014). The word legacy, however, often
lacks conceptual consistency in bidding documents and across the academic literature (Andranovich & Burbank, 2011; Cornelissen et al., 2011; Preuss, 2007).
The notion of a transport legacy, in particular, can relate, for example, to the role
that mega-events can play in driving changes in management practices, regulation
or institutional policies, including the adoption of intelligent transport systems
(ITS), the reorganization of transit routes and so on. Transport legacies can also
be created, for example, when mega-events lead to or fast-track more tangible
physical changes in the transport system, such as through the renovation of public transport fleets or the building or expansion of transport infrastructure such
as roads, subway systems and airports (Kassens-Noor, 2010). Nonetheless, these
changes to the transport system, either in the form of physical and infrastructural
modifications or in the form of how the transport systems of host cities are governed and managed, are not ends in themselves.
Transport investments only become valuable to the extent that they improve
living standards in the communities where they are implemented (Banister,
2002; Cervero, 2013). The benefits of transport legacies can come to fruition, for
example, when they contribute to making urban mobility systems more environmentally sustainable, safe, inclusive and efficient, thus improving the everyday
transport conditions of local residents and their environment. A major component
of transport legacy relies therefore on the effectiveness of transport projects in
improving urban accessibility.
Accessibility can be broadly conceptualized as the ease with which people can
reach places and opportunities, or conversely, a characteristic of places and opportunities in terms of how easily they can be reached by the population (Kwan, 1998;
Neutens et al., 2010). Accessibility is a central concern in transportation equity
for various reasons. Transport accessibility is critical for individuals to reach outof-home activities to satisfy basic needs. Improving accessibility is a necessary,
though not sufficient, condition for the expansion of people’s freedom of choice
and ability to reach services and opportunities such as employment, healthcare
and education (Church et al., 2000; Delmelle & Casas, 2012; Kaplan et al., 2014).
Moreover, the idea of transport accessibility helps us explicitly incorporate a
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geographical dimension into the moral concern over inequality of opportunities, a
central concern in distributive justice (Pereira, Schwanen, et al., 2017). For these
reasons, accessibility can be considered a key concept to critically evaluate the
impact of transport legacy from a distributive justice perspective.
A distributive justice discussion on who benefits from the transport legacies
of mega-events is important for several reasons. These events often involve substantial public investments in infrastructure projects where the local population
generally has little involvement in the relevant decision-making processes. The
evaluation of mega-events and transport investments are traditionally based on
cost–benefit analysis (Flyvbjerg & Stewart, 2012), which has been widely criticized for not taking into account the distributive aspects of who reaps the benefits
and who bears the costs of such investments (van Wee, 2012). Finally, transport
legacies can substantially change the organization of urban space. It thus becomes
crucial to evaluate whether the way in which governments mobilize these legacies
could minimize or exacerbate socio-spatial inequalities in access to opportunities.
An important framework to evaluate the distributional effects of institutions
and policies on social inequalities is provided by John Rawls (Rawls, 1999, 2001),
whose work has been influential in urban planning (Basta, 2015; Fainstein, 2010;
McKay et al., 2012) and transport studies (Langmyhr, 1997; Pereira, Schwanen,
et al., 2017; van Wee, 2012; Viegas, 2001). In a recent paper, Pereira et al. (2017)
draws on Rawls’s two principles of justice to guide the fair allocation of governmental investments in transport infrastructure and services to improve people’s
accessibility, which can be extended to the transport legacy of mega-events. Following the first principle, transport projects can only be considered fair if their
implementation respects people’s basic rights and liberties, such as the physical
and psychological liberty and integrity of the person. Contrary to a utilitarian argument, the violation of such rights and liberties cannot be justified on the grounds
of the ‘greater good’ of improving accessibility levels of large numbers of people.
Following the second principle, transport policies should prioritize improving
the accessibility levels of disadvantaged groups whose transport conditions are
systematically undermined by morally arbitrary factors (such as being born in a
poor family or having a disability). For this framework, more important than the
level of inequality observed in a society at a given point in time, is whether and
how public policies contribute to reducing such inequalities and promote fairer
and more inclusive cities by improving accessibility for the least well off.

The transport legacy of mega-events in Rio de Janeiro
Rio de Janeiro is the second largest city in Brazil, located in the southeast region
of the country. In 2010, the municipality of Rio de Janeiro housed more than half
of the population of the metropolitan area of over 12 million inhabitants, and it
had an average population density similar to that of Greater London, with approximately 5.5 thousand inhabitants per km². Most of the city’s population lives in
the eastern half of the city, where large concentrations of population are found in
the northeast and along the coast in the southeast of the city.
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Rio is one of the richest cities in the Global South, yet it also stands out as one
of the most unequal cities in the world in terms of income distribution, with a
Gini coefficient of 0.62 (PNUD et al., 2013). Compared with other major cities
included in the UN-HABITAT report (2010), the level of income inequality in
Rio de Janeiro is close to that observed in Cape Town, Bogotá and Lagos (Gini
between 0.61 and 0.67) and higher than in cities such as Santiago, Mexico City,
Nairobi and Hong Kong (Gini between 0.53 and 0.55). These inequalities are
largely reflected nowadays in the spatial distribution of income groups in the city.
A characteristic that distinguishes the spatial pattern of urban segregation in Rio
from other cities is the presence of shantytowns (favelas), which occupy cheaper
land in hilly areas across the city, not only in the periphery. Because of topographical conditions and vulnerability to hazards such as mud slides, these hilly
areas were not attractive to the formal housing market and were historically occupied by low-income populations. Some of the poor people living in the central
favelas are in a relatively advantageous position from an accessibility standpoint
because they face relatively shorter physical distances to some of the core areas
of employment (Ribeiro, 2017; Ribeiro et al., 2010).
A territorial expression of this income inequality in Rio de Janeiro is its socially
fragmented urban space (Préteceille & Cardoso, 2008; Ribeiro et al., 2010) and
the uneven provision of transport infrastructure (Câmara & Banister, 1993). Like
in many other cities in the Global South, transport conditions in Rio are extremely
poor. In the past two decades, Rio has witnessed increasing congestion levels
coupled with a substantial increase in car traffic, giving it one of the highest average commute times among global cities (Pereira & Schwanen, 2013). The city’s
public transport system stands out as one of the most expensive in the world
(UN HABITAT, 2013), and its governance structure has been widely criticized
for being fragmented and lacking transparency (Costa et al., 2015; Matela, 2017).
Urban mobility conditions in Rio are particularly poor in peripheral areas towards
the northwest of the city, where the public transport network has limited connectivity (Rodrigues, 2013) and where low-income communities present significantly lower levels of participation in out-of-home activities (Motte-Baumvol &
Nassi, 2012). A peculiar characteristic of Rio’s transport landscape is the way the
city’s marked topography has strongly shaped where urban infrastructure, including large-capacity transport corridors, can and cannot be built.
In recent years, however, the city of Rio has undergone major urban transformations in the run-up to host mega-events, including the FIFA World Cup in 2014
and the Olympic Games in 2016. These events fast-tracked considerable investments in the city’s public transport system (Gaffney, 2010; Rodrigues & Legroux,
2015). Between 2012 and 2017, approximately U$5.7 billion was invested to
build a new light rail system in the city center, a subway extension and four new
BRT corridors, one of which is still in the construction phase. To some extent,
most of these projects are aligned with the long-term urban planning of Rio, since
they are generally located in regions of the city that had already been identified as
structural transport corridors in previous city plans since 1965, although with different choices of transport modes and routes (Pereira, 2018b). According to recent
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official documents, the aim of those investments was to create a high-capacity
transport ring connecting key areas in the city where most of the sports competitions would take place and, above all, to benefit “low-income workers, who live
in the most distant neighborhoods and spend more time in traffic” (Brazil, 2009,
p. 54).
Shortly after the Olympics, though, the city was hit by a severe economic crisis
followed by rising unemployment rates and a drop in the number of passengers in
the public transport system (França, 2016; Rodrigues, 2017). This led the government to adopt austerity measures, including substantial cuts in the budget of the
Transportation Secretariat (Magalhães & Rodrigues, 2017), and some bus companies went bankrupt (Borges, 2016; Zarur, 2017; Zuazo et al., 2017), affecting
transport service levels in various parts of the city. The austerity measures adopted
in Rio’s public transport systems resonate well with the experience of many local
authorities around the globe but particularly in developing countries, which often
need to invest and manage their transport systems under severe budgetary constraints. These measures raise often serious uncertainties about how the transport
conditions of the population is affected in different parts of the city.
Since their opening, those new transport projects have been the focus of
criticism for being over budget and under investigation for possible corruption
schemes (Cuadros, 2016; Fonseca, 2017; Sandy, 2016). Different authors have
claimed that those Olympic projects involved little social participation and transparency (Sánchez & Broudehoux, 2013). Others point to the fact that those investments are limited to the boundaries of the city of Rio and do not tackle the wider
transport needs of the metropolitan area as a whole (Kassens-Noor et al., 2016;
Rodrigues & Legroux, 2015). A series of studies have also found that many BRT
stations present barriers to people with physical disabilities, buses are frequently
overcrowded and that BRT corridors are generally poorly integrated with other
transport modes (Hughes & Leshner, 2013; ITDP Brasil, 2013, 2014, 2015).
Finally, the negative effects of evictions and displacements that the recent transport policies implemented in Rio had on the local community should not go unnoticed. While the displacement of low-income communities to create space for new
transport investments is not an exception of projects to host mega-events such as
in Rio (Kassens-Noor & Kayal, 2016; Melo, 2017; Stewart & Rayner, 2016), the
magnitude of the investments related to these events can lead to much larger number of families affected (Davis, 2011; Porter et al., 2009; Silvestre & de Oliveira,
2012). According to official figures in Rio, 2,125 families were evicted from their
homes between 2009 and 2015 to create space for the transport infrastructure
projects related to mega-events (Rio de Janeiro, 2015). Grassroots organizations
and the press have denounced that such evictions often involved the violation of
human rights in local communities with coercive and violent practices (CPCORJ,
2015; Gaffney, 2015a; Kommenda, 2016). The locations of the evictions enforced
between 2009 and 2012 were largely concentrated along the routes of the transport investments. From a social justice standpoint (Rawls, 1999), the violation
of individuals’ basic rights and liberties cannot be justified even if the transport
investments bring large benefits to a greater number of people.
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In summary, Rio’s public transport network has undergone both significant
network expansion and service contraction in a relatively short period of time,
giving a unique opportunity to assess the impacts that the transport legacy of
recent mega-events have had on people’s access to various types of activities.
The choice of focusing on inequalities in access to opportunities by income is
motivated because of the extremely high levels of income inequality observed
in Rio Janeiro and because low-income people are typically dependent on public
transport services. Given the urban characteristics of Rio de Janeiro and these
recent transformations in its transportation system, Rio is a timely case study to
investigate the distributive effects of transportation policies and from which to
draw lessons for other cities, particularly in the Global South.

Methodology
The research methods and data used in this research as well as its advantages and
limitations are discussed in more detail by Pereira (2018a). For now, this section
provides a brief overview of the methods used in the accessibility analyses that
make up the core element of this chapter. It may be skipped for those not interested in technicalities.
Data sources
The latest Brazilian population census (2010) has been used to extract information on the spatial distribution of Rio’s resident population by income levels at
fine spatial scale (IBGE, 2016; Ipea et al., 2015). Land use information, including geolocated data healthcare facilities, has been downloaded from Rio’s open
data portal (www.data.rio). The analysis included 304 healthcare facilities providing primary and ambulatory care and hospital services free of charge through
the public health system (SUS). Healthcare facilities are categorized in SUS
according to the level of complexity of the services they provide according to
the costs and technological complexity involved (Brazil, 2007). Low-complexity
services include, for example, basic dental treatment and general practice, while
services such as diagnostic radiology and small surgeries are considered of
medium complexity. High-complexity services include hemodialysis, intensive
care and cancer treatment, among others. According to the data, some facilities
provide health services at more than one level of complexity, in which case the
facility was included in the accessibility analysis at both levels.
Data on the spatial distribution of public high schools come from the School
Census conducted by the Brazilian Ministry of Education. Meanwhile, data on
jobs come from RAIS, a national register organized by the Ministry of Labor
and Employment with information on all public and private establishments and
the socioeconomic characteristics of their employees working in the formal labor
market. Due to data constraints, this study does not consider informal jobs, which
represented approximately 36% of all jobs in January 2016. Nonetheless, the 2003
household travel survey of Rio shows that the numbers of formal and informal
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jobs in each traffic zone are correlated at 0.78 (Pearson correlation, statistically
significant at 0.001), suggesting that the spatial distribution of formal and informal jobs in the city is not radically different, which should not radically affect the
conclusions of this study.
Data on Rio de Janeiro’s road networks and pedestrian infrastructure come
from OpenStreetMap. Finally, data on Rio’s public transport system have been
provided by Fetranspor (Federation of Passenger Transport Companies in Rio
de Janeiro) for the months of April 2014 and March 2017. These data included
detailed geolocated information of routes, stops and timetables of the public transport system organized in General Transit Feed Specification (GTFS) format. The
available GTFS data are limited to the city of Rio de Janeiro and it does not cover
the entire metropolitan area. Moreover, the data provided by Fetranspor only go
back as far as April 2014 and do not cover the previous years, which limits the time
horizon of the before-and-after analyses presented here. Accessibility analyses
based on static GTFS are based on the level of public transport services officially
scheduled by transport authorities. Consequently, accessibility analyses based on
this type of dataset do not consider the variability of travel-time estimates due to
unplanned factors such as traffic accidents or non-recurrent congestion levels.
Recurrent congestion, nonetheless, is normally taken into account by transport
authorities in the planning of timetables, so this should not be a critical problem.
Accessibility analysis
Two different accessibility analyses were conducted for this research. The first
analysis looks at transport accessibility from the perspective of activity places
(Dijst et al., 2002) and estimates how the transport policies implemented in Rio
between 2014 and 2017 changed the number of people from different income
levels that could access healthcare facilities via public transport under 30 minutes.
In the second analysis, accessibility is examined from the household perspective
(Dijst et al., 2002). This analysis estimates how recent transport policies in the
city have impacted people from different income groups in terms of the number of
schools and job opportunities they could reach from their homes via public transport under 60 minutes in 2014 and in 2017. Each analysis examines the policies
from a different angle, assessing how they changed social and spatial inequalities
in people’s access to healthcare facilities, schools and job opportunities. In both
cases, accessibility estimates are calculated using a before-and-after comparison
of Rio’s transport network (2014–2017) and a quasi-counterfactual scenario to
isolate the effects of newly added infrastructure from the reorganization and cuts
of transport services. Together, the analyses presented here complement each
other, building a robust evaluation of the transport legacy of mega-events in Rio.
The next four paragraphs detailed technical aspects of the methodology developed here.
As a first step for the accessibility analyses, the municipality of Rio was
divided using hexagonal grid of 500 meters. Next, travel-time estimates between
every pair of grid cells by public transport and walking were calculated using
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OpenTripPlanner (OTP), an open-source routing engine. Several travel-time
matrices were estimated departing every 20 minutes between 7 am and 7 pm to
account for fluctuations in service availability at various times of the day. It yields
travel-time estimates at point level of door-to-door trips that consider walking
time from the point of departure to a public transport stop, waiting time for the
vehicle, actual travel time through the transport network including any transfers,
and the walking time from the transport stop to the destination. It also takes into
account trip departure times and how the temporal variations in the availability of
public transport services influence travel-times estimates.
The second step was to combine the travel-time matrices with the geolocated
data on population, healthcare facilities, schools and jobs to calculate accessibility
levels. In both analyses, accessibility was measured using place-based cumulative-opportunity measures. This allowed us to calculate for every grid cell of Rio
(1) the number of people from different income levels that could access healthcare
facilities via public transport and (2) the number of schools and job opportunities
that people from different income levels could reach from their homes via public
transport.
This type of cumulative-opportunity measure takes into account the complex
spatial and temporal connectivity of a multimodal transport network and its interaction with land use patterns. However, these metrics do not capture the influence
of affordability issues or personal characteristics such as age, gender or physical
disability on accessibility estimates (Geurs & van Wee, 2004; van Wee & Geurs,
2011) and may generally underestimate inequality levels (Kwan, 1998; Neutens
et al., 2010). Nonetheless, this is the most common metric used by researchers and
transport agencies when assessing the accessibility impacts of transport policies
(Boisjoly & El-Geneidy, 2017; Manaugh et al., 2015). A few of the advantages
of this metric are that it is relatively easy to communicate to policymakers and
stakeholders and that it is computationally less expensive and can be more easily
integrated into policymaking processes than other measures such as gravitational
or space-time accessibility metrics.
In the final step of the analyses, a before-and-after comparison of Rio’s transport system was conducted in which the spatial distribution of the population
and its income distribution, as well as the location of schools and jobs were kept
constant. This assumption allowed us to isolate the effect of the new transport
investments on the variations in accessibility levels between 2014 and 2017. The
assumption disregards land-use changes in that may have occurred over the period,
but such changes tend to occur over timescales considerably exceeding those of
the current analysis (Lago, 2000; Ribeiro, 2014); changes during the 2010–2017
period are thus unlikely to have significantly affected the overall results of the
current analysis. Finally, accessibility changes were also estimated under a quasicounterfactual scenario to isolate what would have been the sole effect of the new
transport investments. This scenario simulates as if all public transport services
provided in April 2014 would have been kept constant, without any reorganization of regular bus lines or reduction in service levels. In this scenario, the only
changes to Rio’s public transport system would have been the addition of the

160

Rafael H. M. Pereira

new infrastructure, that is, the BRTs Transcarioca and TransOlímpica and the new
subway and light-rail lines.

Results
Access to healthcare facilities
Figure 10.1 shows for the year how long it would take (in minutes) to travel by
public transport and walking from reach each grid cell to the closest healthcare
facility providing services of low, medium and high complexity. In 2017, approximately 94% of Rio’s population could reach at least one facility providing lowcomplexity services under 30 minutes. Under the same time, facilities providing
medium- and high-complexity services could be reached by 81% and 72% of the
population, respectively. The figure gives a good sense of how the distribution
of healthcare facilities vis-à-vis the public transport network varies across space
and how access to public health services tend to be much lower in the west and
particularly in the urban fringes of the city.
Looking specifically at how recent transport policies have changed the population’s access to health services, Figure 10.2 shows how the size and the income
composition of the population within a 30-minute catchment area of healthcare
facilities has changed between 2014 and 2017 and how it would have changed in
the quasi-counterfactual scenario. Overall, close to 96% of Rio’s population could
reach at least one of the 224 health clinics providing low complexity services
under 30 minutes in 2014. This number slightly declined to 94.5% in 2017. The
proportion of the city population that could reach at least one medium-complexity
facility dropped from 85% to 81% between 2014 and 2017, while access to highcomplexity facilities decreased from 79% to 73% in the period.
The first thing to note here is that accessibility to health services is relatively
high in Rio.2 This is explained to some extent by the spatial planning of healthcare
in the region (Rio de Janeiro, 2014). Healthcare planning in Rio has been relatively successful in redistributing low- and medium-complexity healthcare facilities across the city. Because those facilities are fairly distributed across the city,
even significant modifications in the transport systems as the ones observed in
Rio would lead to relatively small changes to the catchment areas of those facilities. The quasi-counterfactual scenario, for example, suggests that even if the city
had not been hit by an economic crisis, the new investments alone would have
had only a marginally positive effect, increasing by a few thousands the number
of people who could reach healthcare facilities.
Furthermore, the reduction in access to healthcare facilities observed between
2014 and 2017 is a result of the combination of the transport policies implemented
in Rio during this period. The reorganization of bus routes and the reduction in
service frequency in some parts of the system have given rise to many complaints from users (Magalhães & Rodrigues, 2017; O Globo, 2016; Rodrigues,
2016). Lowering service frequency not only reduces people’s choice of departure
time but also increases average waiting time at bus stops at the expense of travel
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Figure 10.1 Travel Time by Public Transport and Walking to the Closest Healthcare
Facility Providing Services of Different Complexity Levels, Rio de Janeiro,
2017
Source: Elaborated by the author
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Figure 10.2 Population Size and Income Composition within a 30-Minute Catchment Area
of Healthcare Facilities by Service Complexity, Rio de Janeiro, 2014–2017
Source: Elaborated by the author

time inside the vehicle, thus reducing the distances covered and the area that is
accessible.
Finally, the reduction in service levels have not affected all income classes in
the same way (Figure 10.3). Recent changes in Rio’s transport system have made
medium- and high-complexity healthcare facilities more accessible to higherincome groups while at the same time reducing accessibility to the poor. This is
to some extent because most of these facilities are located in relatively wealthier
regions of the city.
Access to jobs and schools
Figure 10.4 shows the number of jobs and schools accessible from each grid
cell via public transport and walking less than 60 minutes in 2017. For both
types of opportunities, accessibility levels vary substantially across space and
are greater along the train and subway lines and part of the new Transcarioca
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Figure 10.3 Variation in the Population Size (by Income) within a 30-Minute Catchment
area of Healthcare Facilities (by Service Complexity), Rio de Janeiro,
2014–2017
Source: Elaborated by the author

BRT line. These accessibility estimates are also largely shaped by the unequal
distribution of land use activities. The historical development of Rio, with high
concentration of employment close to the city center, helps explain, for example, why residents in the west region of the city have such low levels of access
to opportunities. On the other hand, this issue has been relatively minimized by
the spatial planning of public schools, which has been relatively successful in
allocating public high schools more evenly across the city compared with the
distribution of jobs.
The overall results suggest that average access to jobs and schools by public transport dropped approximately −4.5% and −6.1% between 2014 and 2017,
respectively, in the city of Rio. In the quasi-counterfactual scenario, the analysis shows that new infrastructure investments alone could have increased average access to jobs and schools by approximately 13.4% and 11.7%, respectively.
These findings suggest that the reorganization of bus lines and cuts in service
levels had an important effect offsetting the positive impacts of the new transport
infrastructure in the short term.
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Figure 10.4 Median Proportion of Formal Jobs and Schools Accessible within 1 Hour by
Public Transport and Walking Between 7 am and 7 pm, Rio de Janeiro, 2017
Source: Elaborated by the author

These are average numbers that can hide heterogeneity in the distribution of accessibility impacts. Figure 10.5 below uses box-plots to show the differential impact that
recent policies had or could have had on the accessibility levels of different income
groups. The infrastructure investments coupled with policies implemented between
2014 and 2017 have generally undermined people’s access to schools and job opportunities, but this negative effect was larger for lower-income groups. Even if the
city had not been hit by an economic crisis, the results of the quasi-counterfactual
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Figure 10.5 Distribution of Changes in Accessibility to Jobs and Schools via Public
Transport and Walking by Income Groups Between 2014 and 2017 Under
Implemented and Quasi-counterfactual Scenarios, Rio de Janeiro
Source: Elaborated by the author

scenario show that accessibility gains would have accrued mostly to the rich. In
summary, accessibility impacts varied greatly within and between income levels,
but they indicate that overall accessibility benefits were larger for higher-income
groups and increased inequalities in access to opportunities.3
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Conclusion
Despite a common ‘urban boosterism’ discourse around mega-events, these
events have generally brought questionable benefits to socially disadvantaged
groups of host cities (Hiller, 2006; Minnaert, 2012; Müller, 2015; Smith, 2009).
Concerns over distributive justice focusing on who benefits from mega-event
legacies have generally received little attention in assessments of the impacts of
mega-events (Short, 2008; Whitson & Horne, 2006). However, it is important
to acknowledge that the benefits and costs arising from mega-events legacies
are rarely equally distributed among members of society and, moreover, that the
same legacy might have positive effects for some groups and negative effects for
others (Chappelet, 2012).
In this study, I have analyzed the distributional effects of the transport legacy
of recent mega-events in Rio, namely, the 2014 FIFA football World Cup and the
2016 Summer Olympics. The study looked specifically at how recent transport
policies implemented in the city have affected accessibility to health facilities and
to schools and jobs of the population from different income levels. Both analyzes
included a before-and-after comparison of Rio’s transport network (2014–2017),
considering the accessibility effects of the expansion of transport infrastructure as
well as the reduction in bus service levels that followed the economic crisis that
hit the city after the Olympics. Additionally, this chapter included quasi-counterfactual analyses that allowed to empirically separate the effects of newly added
infrastructure from the reorganization and cuts in transport services caused by the
recent economic meltdown.
The findings of this research suggest that, had the city not been hit by the economic crisis, the transport investments implemented in Rio between 2014 and
2017 would have only marginally improved people’s access to healthcare facilities. Nonetheless, the expansion of transportation infrastructure alone would have
significantly increased the number of jobs and schools accessible to the population. Nonetheless, the subsequent rationalization of bus routes and reduction in
service levels aggravated by the economic crisis have generally offset the shortterm accessibility benefits from Rio’s transport legacy in a way that particularly
penalizes the poor. As a result, most high-complexity healthcare facilities have
become less accessible via public transport and average access to jobs and schools
dropped by approximately 4.5% and 6.1% between 2014 and 2017.
Moreover, the accessibility benefits from the recent cycle of investments and
disinvestments in Rio generally accrued to middle- and higher-income groups.
While in 2014, the level of access to jobs was 84% larger for the richest 20% than
for the poorest 20%, this difference rose to 116% in 2017. Even if the city had
not been hit by the economic crisis, recent transport investments related to megaevents would have led to higher accessibility gains for wealthier groups and reinforced rather than reduced socio-spatial inequalities in access to opportunities.
In any scenario, these results contradict the official discourse of Rio’s transport
legacy and point to a distribution of accessibility benefits that can be considered
inequitable from a distributive justice point of view.
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While it is unrealistic to expect that transport policies equally benefit every
neighborhood in a city, from a social justice point of view, the least one would
expect is that these policies would improve the transport conditions of people in
the worst-off position and not reinforce inequality (Pereira et al., 2017). Nonetheless, the findings of this study suggest that the transport legacy of recent megaevents in Rio have had inequitable outcomes. If anything, the transport policies
implemented in Rio de Janeiro between 2014 and 2017 have violated basic
rights with the forced eviction of families and further exacerbated socio-spatial
inequalities in access to opportunities. This is consistent with other urban planning regimes in Rio that, since its strategic plan in the late 1990s, have generally
privileged urban development policies in wealthier areas of the city at the expense
of poorer communities (Gaffney, 2015b; Ribeiro et al., 2010; Santos, 2013).
Together, these findings provide important insights about the implications of
the legacy of mega-events and transport inequalities. On the one hand, it is fair
to say that the mega-events agenda of Rio de Janeiro helped the city leverage
substantial investments to expand its urban and transportation infrastructure. On
the other hand, the apparent alignment of this relative abundance of resources
with the long-term developmental goals of Rio has clearly been an insufficient
condition to create a positive legacy for poorer communities. The fact that those
transport investments remained limited within the administrative boundaries of
the municipality of Rio de Janeiro indicates how the transport planning in the
region in recent years has been influenced by the short-term needs of the events. It
points to how the state of Rio de Janeiro missed the opportunity to use the political
momentum around recent mega-events to deliver transport investments that could
better integrate the large poor communities living in the peripheral municipalities
and overcome the fragmentation of metropolitan planning.
The findings of this study also draw attention to how the subsequent reorganization and cuts in transport services intensified inequalities in access to opportunities in Rio. The reduced investments in Rio de Janeiro’s public transport
network after the 2016 Olympics have offset the short-term accessibility benefits
from recent infrastructure expansion, with particularly detrimental effects on the
accessibility levels of poor neighborhoods. These changes in service levels were
in part a result of a market-driven reorganization of bus lines or companies in
response to a reduction in passenger demand due to the rise of unemployment in
the city, but they were also partially planned by the local government to accommodate the newly added infrastructure and streamline the transport system. While
the construction of new transport infrastructure attracts extensive media attention
and is discursively constituted as the legacy of mega-events, much less attention
has been paid to what happened to the level of transport services across the city
after the events had ended. The study of Rio illustrates for transport agencies that
the reorganization of bus lines in terms of routes, frequency and so on can in some
cases be as effective in reshaping accessibility levels as the expansion of physical
infrastructure. To deliver a positive legacy, future policies need to look beyond the
spatial allocation of new infrastructure and its connection to land use and the rest
of the transport network. Careful attention also needs to be paid to whether the
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service levels are sustained and how the subsequent reorganization of feeder lines
impacts people’s access to opportunities. These factors should not be neglected in
discussions around transport legacies of mega-events and around the impacts of
transportation projects more broadly. As the case of Rio has shown, the positive
effects of transport investments can be deeply affected by unexpected economic
problems and the austerity measures that follow, with particularly negative consequences for the poor.

Notes
1 The terms ‘equity’ and ‘distributive justice’ are used interchangeably throughout this
chapter.
2 It is important to mention, though, these healthcare facilities are not all interchangeable
because they do not necessarily provide the same services. Future studies could advance
this research by providing detailed analyses of accessibility to particular types of treatment that demand more frequent trips to the hospitals, such as hemodialysis, physical
rehabilitation and so on.
3 The association between accessibility gains and income was tested using more robust
statistical methods, including spatial cluster and spatial regression analyses. The results
are presented in full in the original publications (Pereira, 2018a; Pereira, Banister, et al.,
2017), and they corroborated the finding that the transport legacy of mega-events in Rio
promoted larger accessibility benefits for wealthier groups.
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