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ABSTRACT - Rio de Janeiro has been a textbook example of the limitations of smart
city development, epitomized by IBM s control room developed in the heyday of the city’s
Olympic agenda. Over the last years, the smart city discussion has expanded to include
notions of sustainable development in the form of a “smart-sustainable” perspective to
urban planning, observed by the increasing concern with socio-environmental aspects,
beyond those of strictly economic and technological nature. This paper draws on 61 initia-
tives to analyse how the city’s smart ambitions have evolved in this respect, scrutinizing
domains, stakeholders, and focus, namely under a new context of political turmoil and bud-
get restrictions. While most initiatives suggest weak collaborative environments and ten-
sions between smart and sustainability ambitions, there is evidence that stagnation co-exists
with the blurring between top-down and bottom-up initiatives, opening new challenges to
understand smart-sustainable city development in crisis-ridden and budget-scarce cities.
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RESUMO - PARA ALEM DA SALA DE CONTROLE: O CAMINHO DA CIDADE
INTELIGENTE (SUSTENTAVEL?) DO RIO DE JANEIRO EM TEMPOS DE CRISE. O Rio
de Janeiro tem sido considerado na literatura como exemplo das limitagdes no desenvolvi-
mento de cidades inteligentes, personificado pela sala de controle da IBM, desenvolvida no
furor da agenda Olimpica da cidade. Nos ultimos anos, a discussdo sobre este tema passou
a incluir nogdes de desenvolvimento sustentavel na forma de uma perspectiva “inteligente-
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-sustentavel” de desenvolvimento urbano, observada pelo aumento da preocupagao com
aspetos socioambientais para além daqueles de natureza estritamente econdmica e tecnold-
gica. Este artigo baseia-se em 61 iniciativas em curso na cidade para analisar como as ambi-
¢des da mesma evoluiram neste aspeto, examinando dominios, atores e foco num novo con-
texto de turbuléncia politica e restri¢des or¢amentais. Enquanto a maioria das iniciativas
reflete ambientes colaborativos limitados e tensoes entre ambigdes “smart” e de sustentabi-
lidade, ha evidéncia de que a estagnagdo provocada pela crise pode coexistir com a fusao
entre iniciativas “de cima para baixo” e de “baixo para cima’, abrindo espago para novos
desafios na forma de entender o desenvolvimento urbano, inteligente e sustentavel, no con-
texto de cidades em situagdes de crise e escassez de recursos.

Palavras-chave: Rio de Janeiro; cidade inteligente; Jogos Olimpicos; crise; sustenta-
bilidade.

RESUME - AU-DELA DE LA SALLE DE CONTROLE: LE CHEMIN INTELLIGENT
(DURABLE?) DE RIO DE JANEIRO EN TEMPS DE CRISE. Le Rio de Janeiro est un
exemple des limitations du développement des villes intelligentes, personnifié par la salle de
contrdle IBM développée dans la fureur de 'agenda Olympique de la ville. Dans les der-
niéres années, la discussion sur cette thématique s’est élargie pour inclure la notion de déve-
loppement durable congu comme une stratégie “intelligente-durable” du développement
urbain, observée par une attention croissante aux aspects socio-environnementaux en plus
de ceux de nature strictement économique ou technologique. Cet article s’appuie sur 61
initiatives en cours dans la ville pour analyser I'évolution des ambitions de la ville en tant
que ville intelligente, en examinant les domaines et les parties prenantes dans un nouveau
contexte de turbulence politique et de contraintes budgétaires. Alors que la plupart des
initiatives illustrent des environnements de collaboration faibles et des tensions entre les
ambitions intelligentes et durables, il est prouvé que la stagnation causée par la crise peut
coexister avec la fusion entre initiatives descendantes et ascendantes, laissant place ade
nouveaux défis pour comprendre le développement urbain, intelligent et durable, dans le
contexte des villes en situation critique et en manque de ressources.

Mots clés: Rio de Janeiro; ville inteligente; Jeux Olympiques; crise; durabilité.

RESUMEN - MAS ALLA DE LA SALA DE CONTROL: EL CAMINO INTELIGENTE
(;SOSTENIBLE?) DE RIO DE JANEIRO EN TIEMPOS DE CRISIS. Rio de Janeiro es un ejem-
plo de las limitaciones del desarrollo de las ciudades inteligentes, personificado por la sala de
control de IBM, desarrollada en el furor de la agenda olimpica de la ciudad. Durante los tltimos
anos, la discusion sobre smart city se ha ampliado a incluir nociones de desarrollo sostenible en
la forma de una perspectiva “inteligente-sostenible” de la planificacién urbana, observada por
la creciente preocupacion por los aspectos socioambientales, y no solo estrictamente econémi-
cos y tecnoldgicos. Este articulo se basa en 61 iniciativas en curso, para analizar como han
evolucionado las ambiciones de la ciudad, como ciudad inteligente, examinando dominios,
partes interesadas y enfoque, centrandose en un nuevo contexto de cambio politico y restric-
ciones presupuestarias. Si bien la mayoria de las iniciativas ilustran entornos de colaboracién
débiles y tensiones entre ambiciones inteligentes y sostenibles, existe evidencia de que el estan-
camiento coexiste con la confusion entre iniciativas de arriba-hacia-abajo y de abajo-hacia-
-arriba, lo que da lugar a nuevos desafios sobre cémo entender al desarrollo urbano inteligente
y sostenible, en el contexto de ciudades en situaciones criticas y con escasez de recursos.

Palavras clave: Rio de Janeiro; ciudad inteligente; Juegos Olimpicos; crisis; sostenibilidad.
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I. INTRODUCTION

In the current Anthropocentric Era, humanity’s haphazard “take-make-dispose”
approach to the natural environment and the reliance on non-renewable fuels has led to
an unprecedented climate crisis (Bolger & Doyon, 2019; Gills & Morgan, 2019; The Inter-
governmental Panel on Climate Change [IPCC], 2014, 2019; Yigitcanlar et al., 2019). The
frequency of extreme weather events increased together with temperature rises, flooding,
destruction of marine and land ecosystems, with the current coronavirus pandemic being
just one of the many consequences of this state-of-affairs (Snowden, 2020). These events
tend to be particularly severe in developing countries, where massive urban population
densities, the absence of economic resources and deficient urban provisions are often
aggravating factors (UN-Habitat, 2017; United Nations, 2018).

As the hurdles of coordinating climate action at the global level became evident (e.g.,
Turnheim et al., 2018), the search for local response grew over the last decade-and-a-half,
with cities striving to proactively deal with sustainability challenges on their own (e.g.,
Bibri & Krogstie, 2017; Broto & Bulkeley, 2013). One of the many signs of this new urban
protagonist has been the rise of so-called smart city initiatives, comprising a wide range
of actions and strategies seeking to increase the quality and efficiency of urban services
and infrastructure (e.g., transport, energy, health, the built environment, waste collec-
tion), combined - to a larger or lesser extent — with social equity and urban economic
growth ambitions (Ahvenniemi et al., 2017; Anthopoulos, 2017; Caragliu et al., 2011). In
many ways, smart city ambitions resonate with previous urban planning concerns with
sustainability (Campbell, 1996; Naess, 2001), but now drawing on the possibilities offered
by modern information and telecommunication technologies and digitalization.

Smart city initiatives grew markedly in the aftermath of the 2008 financial crisis,
namely in Western and Asian cities, and were framed as instrumental to revamp local
economies while curbing climate change (Carvalho et al., 2018). However, there is now
wide consensus that this early “smart” agenda has been falling short of expectations, with
several studies challenging the ways through which smart city ambitions and initiatives
have been conceived and translated into urban policy and practice (Anthopoulos, 2017;
Cardullo & Kitchin, 2019; Carvalho, 2015; Contreras & Platania, 2019; Cowley et al.,
2018; Hollands, 2008; Mora et al., 2019). Rather than effectively dealing with pressing
environmental and societal challenges, smart city initiatives have been frequently expo-
sed as branding hoaxes (e.g., Yigitcanlar & Lee, 2014), private-led, top-down, and overly
technocentric approaches that fail to engage with the reforms needed to steer sustainable
urban development (Ahvenniemi et al., 2017; Kitchin, 2015; Martin et al., 2018; Yigitcan-
lar et al., 2019). A textbook example of the previous, often mentioned in the smart city
literature, is the Urban Operation Center and Control Room devised by the International
Business Machines Corporation (IBM) for the city of Rio de Janeiro (Goodspeed, 2015;
McNeill, 2015; Townsend, 2013).

The developments suggest that a divorce between smart and wider notions of sustai-
nability has actually taken place (Ahvenniemi et al., 2017). Yet, this assumption underes-
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timates the fact that smart city initiatives are not a cohesive whole and their materializa-
tion still differ widely across and within cities, influenced by social, political, and cultural
contexts (e.g., Karvonen et al., 2019). Taking this into consideration, Mora et al. (2019)
propose that smart city strategies can be seen as encompassing variegated constellations
of domains, stakeholders and objectives, with their logics ranging from highly top-down
and technocentric to more inclusive and holistic practices, along different types of dicho-
tomies. Moreover, there is also a time dimension involved, with the scope and emphasis
involved in “smart” changing over time, influenced by economic and political swings,
funding opportunities, bottom-up emergence, and reflexive learning (e.g., Carvalho &
Vale, 2019). Yet, up until now, most studies on the smart-sustainable phenomena have
focused on in-depth assessments of single flagship initiatives within a city, or in evalua-
ting “smart” urban strategy on an aggregate level. Studies that systematically scrutinize
the actual balance between smart and sustainable traits across multiple urban initiatives
— as well as their origins and consequences — are scarce and only recently started to focus
on cities of the so-called Global South (Gaffney & Robertson, 2018; Shatkin, 2007).

This paper contributes to this literature by assessing a wide and more recent spec-
trum of smart-sustainable city initiatives in Rio de Janeiro. Looking beyond a single
example such as IBM s flagship (Goodspeed, 2015; McNeill, 2015; Townsend, 2013), it
seeks to re-assess and widen the perspective on smart city development in Rio de Janeiro,
whose academic interest has dwindled in the aftermath of the international sports events
(World Cup and Olympic Games) that sparked early “smart” initiatives in the city (Di
Bella, 2020; Gaftney & Robertson, 2018). To do so, and building on recent studies on
smart city development in the Global South, in general, and Latin America, in particular
(e.g., Irazabal & Jirdn, 2020), it seeks to position smart-sustainable city development in
Rio de Janeiro under the light of deep-rooted socio-spatial and environmental dispari-
ties, as well as in relation to post-Olympic political turmoil and constriction of funds,
seeking to highlight how these structural and conjunctural features have been interacting
within the “smart” frame of reference. To do so, 61 initiatives were extensively scrutinized
under the light of the methodology proposed by Mora et al. (2019), seeking to provide
insight into the contemporary domains, stakeholders and the overall focus of smart city
agendas and practices that unfolded since Rio de Janeiro became an early textbook case
in smart city development.

The remainder of the paper is structured as follows. Section 2 provides a synthetic
overview of smart city notions and the tensions that emerged around translating smart-
-sustainable visions into practice. Section 3 contextualizes the research setting and elabo-
rates on the methods followed to conduct the study. Section 4 presents the results, iden-
tifying domains, stakeholders, and initiators for the analyzed set of initiatives. While
there is evidence of a persistently weak collaborative environment and several tensions
between smart ambitions and sustainability realities, the emergence of new bottom-up
hybrid initiatives opens new perspectives for the future of smart city development in Rio
de Janeiro. Section 5 concludes, raising challenges for smart city research in crisis-ridden
and resource-scarce cities.
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II. SMART CITIES: A BRIEF OVERVIEW
1. Origin and concept

The concept of smart city as such has made its first appearance in the early 1990s
(Angelidou, 2015; Yigitcanlar et al., 2019). Gaffney & Robertson (2018) trace the origins
of the term to the new paradigms that emerged in North America out of the tension crea-
ted between the rise of suburbs and the decline of central business districts. Its roots are
also often associated with smart growth and new urbanism movements from the same
period, which proposed new models of urban planning to tame urban sprawl and related
environmental externalities (Hollands, 2008; Kitchin, 2015; Yigitcanlar et al., 2019).
Likewise, the idea that technology plays a pivotal role in urban societies has a long his-
tory, being portrayed as a driver of city development as well as a universal solution to
most, if not all, urban problems ever since the industrial revolution (Angelidou, 2015;
Bibri & Krogstie, 2017; Lee et al., 2014; Townsend, 2013).

From this perspective, “smart” is one of the many concepts in an already vast
lineage of notions seeking to address the relationship between cities and technology,
including - but not limited to - “wired cities” (Dutton et al., 1987), “intelligent cities”
(Komninos, 2013), “digital cities” (Ishida & Isbister, 2000) or “information cities”
(Batty et al., 2012). Similarly, concepts such as “sustainable city”, “eco-city”, “green city”
and “resilient city” have emerged in literature, emphasizing the connection between
cities, its citizens, and the natural and built environment (de Jong et al., 2015; Register,
1987; Sodiq et al., 2019). In the midst of this diversity and proliferation, and according
to Yigitcanlar et al. (2018, p. 146), these variations can be seen as “a result of different
interpretations of what an ideal city should be like, and which policies these cities uti-
lize to sustain growth, and address socio-spatial inequalities of resources”. While infor-
mation and telecommunication technology, particularly at the face of recent digitaliza-
tion trends, has asserted itself as a rather indissociable aspect of the smart city concept,
there is still no consensus as to a categorical definition or understanding of smart city
(Baraniewicz-Kotasinska, 2020), as well as the balance between technological and
wider sustainability concerns (Hollands, 2008; Komninos, 2013; Mora et al., 2019). An
illustration of some of the most common definitions, derived from Yigitcanlar et al.
(2018), is listed on table I.

The absence of a “correct’, or at least most widely accepted definition of smart city,
allows for a corresponding lack of accountability. Cities can proclaim to be (or plan to
become) “smart” by one definition or another, according to their actor ‘s needs and desi-
res, without providing any type of measurable urban development outcome (Hollands,
2008). The issue is further complicated by the abstractness of the main ultimate objectives
related to smart city development — such as sustainability, quality of life, well-being -
which are difficult to quantify and define as individual goals themselves (Gaftney &
Robertson, 2018).
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Table I - Some definitions of smart city.

Quadro I - Algumas definigées de cidades inteligentes.

Ne Reference Definition Themes
“investments in human and social capital and traditional
Caragliu et . (transport) and modern (ICT) communication Technology; economic growth;
1 2011) infrastructure fuel sustainable economic growth and a  quality of life; community;
high quality of life, with a wise management of natural governance; sustainability
resources, through participatory governance.” (p. 70)
“places where information technology is combined
5 Townsend with infrastructure, architecture, everyday objects, and ~ Technology; infrastructure;
(2013) even our bodies to address social, economic and environment; social affairs
environmental problems.” (p. 70)
“To sum up, a smart city aims to resolve various urban
problems (public service unavailability or shortages,
3 Lee et al. traffic,  over-development, pressure on land, Technology; development;
(2014) environmental or sanitation shortcomings and other infrastructure
forms of inequality) through ICT-based technology
connected up as an urban infrastructure”” (p. 82)
Soderstrom et “In quite general terms, smart cities involve the creation of .
4 > o Technology; community
al. (2014) new relations between technology and society”” (p. 308)
“Contrary to what many believe, a cohesive smart city
5 Angelidou strategy must capitalize both on technology (i.e., digital ~ Technology; human capital;
(2015) intelligence) and on knowledge (i.e, human development
intelligence) to achieve spatial development”” (p. 104)
“technological version of a sequence of neoliberal-
Kitchin infused new urban visions, including competitive cities, .
6 . " . " o " Technology; neoliberal
(2015) creative cities, sustainable cities, resilient cities and
green cities” (p. 133)
“While data is both the driving force behind smart city
initiatives, as well as the means by which these initiatives
Shelton et al. . . C .
7 (2015) are implemented, the ultimate goal of the policies is  Economic growth; technology
fostering economic development, with success judged
accordingly” (p. 16)
“there are smart city strategies which focus on the
efficiency and advancement of hard infrastructure and
Bibri afld technology (transport, energy, comr.nunlce.ltlon, waste, Technology; infrastructure;
8 Krogstie water, etc.) through ICT, and strategies which focus on efficiency X equity; community
(2017) the soft infrastructure and people, i.e., social and ’
human capital in terms of knowledge, participation,
equity, safety, and so forth.” (p. 191)
“the smart-city movement relies on information
Cugurullo tech.nology '.[0 produce data on how t}.m cit}f ol'aera'tes, Technology; efficiency; energy;
9 particularly in terms of energy (production, distribution - .
(2018) . ’ mobility; environment
and consumption) and transport, and uses it to decrease
the costs and waste that urban living generates.” (p. 74)
“a community that systematically promotes the overall
10 Lara et al. wellbeing for all of its members, and flexible enough to  Community; quality of life;
(2016) proactively and sustainably become an increasingly  sustainability

better place to live, work and play” (p. 9)

Source: own elaboration, derived from Yigitcanlar et al. (2018)
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2. Tensions and shortcomings

Notwithstanding the many faces of the smart city — as well as its concrete translation
into urban policy and planning — one of the argued main pitfalls of the smart city practice
has been its technocratic and elitist perspective on urban development (S6derstrom et al.,
2014; Townsend, 2013; Yigitcanlar et al., 2019).

Soderstrom et al. (2014) alerted to the biased storytelling of technology corporations,
selling a narrative of technological city utopias, achievable only by utilizing their pro-
ducts and services. These approaches are closely linked to other important critical analy-
ses of the smart city, which highlight the link between smart city and urban security
agendas, government control and the digital mediation of the urban space through tech-
nology (e.g., Kitchin, 2014; Rodrigues et al., 2020). Likewise, extensive criticism has fal-
len upon smart city’s technocentricity when concerning social impacts and digital acces-
sibility in regard to uneven access to innovations in contexts of pre-existing social
disparities (Angelidou, 2015; Martin et al., 2018). Shelton et al. (2015) observed that
poorly devised smart city projects are likely to perpetuate social inequalities instead of
solving them. When analyzing the case of Philadelphia, the authors found that the pro-
posed solutions failed to address longstanding socio-spatial inequalities by focusing
solely on education and digital literacy of marginalized residents, without taking into
account mobility challenges faced by this new workforce in getting from the distant low-
-income neighborhoods to the districts where jobs were initially intended to be. Moreo-
ver, the high costs of new technology and its planned obsolescence have also been called
into question. As argued by Yigitcanlar et al. (2019), particularly in the Global South, the
innovative use of existing, more affordable technologies and retrofitting solutions can be
just as effective — as well as more realistic in terms of public purchasing power - as the
alternative of integrating an entire city with brand-new, high maintenance cost sensors
and devices which will inevitably need to be replaced in progressively shorter timeframes
as technology develops.

Another issue recurrently brought up by the literature in recent years is the apparent
divorce between many smart city strategies and one of their allegedly main intended tar-
gets: sustainability (Ahvenniemi et al., 2017; Martin et al., 2018; Yigitcanlar & Kamruzza-
man, 2018). By analyzing a set of smart city and urban assessment frameworks, Ahven-
niemi et al. (2017, p. 241) concluded that although environmental sustainability is
frequently reported as an essential target of smart cities, “environmental indicators are
clearly underrepresented in the smart city frameworks”. On the same note, Martin et al.
(2018, p. 276) review of empirical studies conducted on European and North American
cities found out that, in practice, smart city initiatives “reinforce the focus on delivering
unsustainable forms of economic growth and consumerist cultures, while neglecting
social equity and environmental protection”

In an effort to guarantee that smart city agendas align with wider sustainability-rela-
ted objectives, some scholars have since then proposed the use of a new terminology,
“smart sustainable” city, which has been getting more advocates over the years as social-
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-economic and environmental concerns continue to emerge as bottlenecks in many smart
cities” strategies around the world (Ahvenniemi et al., 2017; Bibri & Krogstie, 2017; Kra-
mers et al., 2014). According to Bibri and Krogstie (2017, p. 193), the smart-sustainable
city would be a relatively new phenomenon, described as “a city that is supported by a
pervasive presence and massive use of advanced Information and Communication Tech-
nologies (ICT), which, in connection with various urban domains and systems and how
these intricately interrelate, enables cities to become more sustainable and to provide
citizens with a better quality of life>. In many ways, this notion resembles the holistic
perspective of smart city proposed by Caragliu et al. (2011), but by emphasizing the
importance of sustainability as an encompassing concept, it calls attention to the afore-
mentioned limitations. Yet, other scholars believe that contemporary perspectives on
smart city development have deeper problems and envision a more radical shift in which
citizens assume control on smart city development, drawing on notions of citizen eman-
cipation and social justice as sustainability criteria (Cardullo et al., 2019). Evidence of
such a shift has started to be seen, at least partially, in cities that used to be examples of
more conventional smart city development, such as Barcelona (e.g., Donadio, 2020).
From a governance perspective, a related discussion (Mora et al., 2019) is whether
and how smart-sustainable city development could be organized beyond early coalitions
of local government and technology firms, namely towards “triple-helix” collaboration
modes, involving the government, industry, and scientific community (Etzkowitz & Ley-
desdorft, 2000), as well as bringing in the often-overlooked civil society in so-called “qua-
druple-helix” models (Carayannis & Campbell, 2009). In fact, as urban matters grow in
complexity and wickedness, the reinforcement of active citizenship could be not only a
way to widen the types of smart city innovation but also to ensure its alignment and
wider diffusion across society beyond narrow segments of pioneer users. Likewise, tradi-
tional centralized strategies devised and led by the government and/or industry players
(top-down) have also been put into question by some scholars due to their tendency
towards disconnection from societal expectations, subservience to market interests and the
understanding of citizens as solely technology users (Cardullo ef al., 2019; Kitchin, 2015;
Townsend, 2013). Hence, the emergence of community-driven (bottom-up) initiatives
has been observed as counterbalance to ensure greater social inclusivity and empower-
ment within a smart-sustainable city environment (Lee et al., 2014; Mora et al., 2019).
The challenges, to different degrees, can be seen as transversal to most smart-sustai-
nable city initiatives around the world. Yet, it has been recognized that tensions between
smart and sustainable goals may be especially acute in large metropolises of the Global
South, and require careful evaluation (Bhattacharya et al., 2020). This more so as most
Global South metropolises are characterized by rampant socioeconomic disparities, non-
-inclusive institutions, and fragile urban governance systems, prone to unbalanced and
“boom-and-bust” economic growth (van Dijk, 2006). While the rate of technological
uptake can be even higher in these settings (i.e., through leapfrogging) as new digital
services and infrastructure are developing fast, environmental, and societal-related con-
cerns in smart initiatives are often neglected (Prasad & Alizadeh, 2020). Despite the
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influence of concepts from Europe and North America, the implementation of smart
visons in the Global South often mutates along the road as a result of politicization and
contestation, whether influenced by local practices and the need to tackle distinct socio-
-spatial “ordinary” realities (Guma & Monstadt, 2020), or by becoming instrumental to
other industrial and political agendas (McDuie-Ra & Lai, 2019).

In the Latin American context, previous studies on the implementation of “digital
cities” — a predecessor of the smart city movement — have highlighted their focus on digi-
tal education, inclusion, and access to public services, while recognizing that their follow-
-up struggled with low financial autonomy of local governments and multi-actor coordi-
nation deficits (Costa et al., 2019). In recent years and in many Latin American
metropolises, the small-scale, distributed character of digital cities initiatives has given
rise to more ambitious - yet not necessarily more sustainable — flagship “smart” projects
centered around coalitions of governmental and industrial elites, seeking political
influence, capital gains and branding payoffs (Irazabal & Jiron, 2020). However, it has
also been highlighted that those perhaps unsustainable flagships coexisted with, and
sometimes evolved towards, “mixed and bottom-up approaches [that] serve to provincia-
lise and often informalise the initiatives in manners that destabilize elitism and more
equitably distribute costs and benefits” (Irazabal & Jirdn, 2020, p. 507). All in all, Mar-
chetti et al. (2019) argue that the use of technology should be seen with parsimony in
Latin America, and mobilized to solve other problems - social, economic, and environ-
mental - simultaneously. Yet, whether these phenomena and ambitions are unfolding,
and how the balance between smart-sustainable dimensions has been evolving in prac-
tice in these cities — namely in relation to the political-economic dynamics of the urban
context — remains to be better understood and more systematically assessed.

III. RESEARCH SETTING, FRAMEWORK, AND METHODOLOGY

1. Research setting

Building on the previous, the remainder of the paper will use of the notion of
“smart-sustainable”, taking an open perspective that allows to identify the multiple facets
and domains taken by different smart strategies and initiatives in the city of Rio de
Janeiro. Notwithstanding the early interest in the case of Rio de Janeiro to characterize
smart city development in Latin America (e.g., Irazabal & Jiron, 2020) and its influence
in the smart city literature (e.g., Goodspeed, 2015; Townsend, 2013), this critical case still
lacks a wider and systematic assessment about how “smart-sustainable” its overall prac-
tices turned out to be, as well as on the actual constellations of actors involved and the
socio-economic and political context in which these initiatives kept unfolding. This is
particularly timely in a moment during which the Olympic agenda has faded out, and
smart city agendas reconfigured in the face of recent economic and political turmoil,
notably in the period in-between the end of the 2016 Olympic Games and the eruption of
the 2020 SARS-Covid Pandemic, which is the focus of this analysis.
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As of 2019, Rio de Janeiro - Brazil’s second largest metropolis — had an estimated
13 million inhabitants and represented more than three quarters of the gross domestic
product of the larger administrative region it is part of (the homonymous State of Rio
de Janeiro; Instituto Brasileiro de Geografia e Estatistica [IBGE], 2019). Its physical
landscape - wedged between various mountains and the sea - has influenced its
long-lasting economic engines, notably tourism and oil-related activities (Bretas et al.,
2020; Instituto Pereira Passos, 2019). Throughout the years, the reliance on the rich
underwater oil reserves along the State’s coastline has translated into tax dependency
from the royalties obtained from oil exploration and refining. In this sense, recent oil
crises, price fluctuations, and royalties” disputes meant budgetary restrictions for vari-
ous government projects — including investment in urban development initiatives
associated with smart sustainable cities (e.g., infrastructure and transport, high-end
technology, renewable energy, among others). Moreover, Rio de Janeiro is marked by a
chronic struggle with socio-spatial inequalities, with have-nots and impoverished pop-
ulation pushed outwards and upwards for many decades, in a vast “slumification” pro-
cess leading to the absence (or inefficiency) of access to basic public services such as
water, sanitation, health, schooling, and transport in many parts of the city (do Lago,
2000; Mosciaro & Pereira, 2019).

While the actual urban legacy of the city "s Olympic agenda is still a matter of dispute
(Neri, 2020), the economic optimism and policy alignment leading to the World Cup (in
2014) and Olympic (in 2016) years was followed by intertwined economic, fiscal, and
political crises of large scale and scope. On a national level, the country was shaken by
political and judicial turmoil involving accusations of corruption, money laundering and
overpricing of public contracts, which culminated into the debatable impeachment of
President Dilma Rousseff in 2016 (Nunes & Melo, 2017). At the State level, this situation
has been aggravated by the oil royalties’ debacle, leading to a fiscal recovery plan in 2017
and a series of austerity measures that restricted the transfer of funds from State to
Municipalities and thus a near-stagnation of most of its urban development plans (Di
Bella et al., 2020). It is under this context of political mistrust, institutional fragmenta-
tion, and strict resource constraints — coupled with longstanding social inequality — that
smart sustainable initiatives have been more recently unfolding in the city.

2. Research framework and methodology

In order to assess the contemporary spectrum of smart sustainable initiatives in Rio
de Janeiro in the post-Olympic context, the conceptual and assessment framework of
Mora et al. (2019) was used. In their original work, the authors conducted a multiple case
study analysis of four European cities by categorizing their smart initiatives under a
three-way system of domains, stakeholders, and objectives, then followed by an assess-
ment along four dichotomies: 1) technology-based or holistic strategy; 2) double or tri-
ple/quadruple-helix model of collaboration; 3) top-down or bottom-up approach; and 4)
mono-dimensional or integrated intervention logic. This study proposes an adaptation of
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Mora et al. (2019) classification system and dichotomies, merging dichotomies 1 and 4
into a single category: segmented (technocentric or otherwise) vs holistic approach. As
previously mentioned, technocentrism is not the only bias that surrounds the smart sus-
tainable city paradigm, notably in cities like Rio de Janeiro. In this sense, unifying the first
and fourth dichotomies ensures that technocentrism is not singled out as the only bias,
allowing for an equivalent analysis of other biases that eventually occur. The other dicho-
tomies, double or triple/quadruple-helix model of collaboration’ and top-down or bot-
tom-up approach remain mostly the same, and their meanings are described in the con-
ceptual discussion above.

In line with Mora et al. (2019), Rio de Janeiro’s initiatives and projects were also
cataloged under two classification systems. The first classification system (table II)
addresses the consolidated first dichotomy, that is, the urban domain(s) an initiative
aims to address.

Table II - First Classification System (Domains).

Quadro II - Primeiro Sistema de Classificagdo (Dominios).

Specific domain Description

Energy efficiency and sustainability (i.e., grids, storage, street lighting,
1. Energy

renewables).
2. Air Air quality measurement and control, and CO? reduction.
3. Water Water distribution, quality and management.

Waste management, treatment systems and other solutions (i.e., recycling,
4. Waste .

upcycling).
5. Green & Public Spaces Gardens, parks and other public spaces.

Urban mobility with the use of accessible and sustainable public and other

6. Mobility & Ti t .
OBty & transpor alternative transport systems.

Efficient, accessible, improved management of sustainable buildings and

7. Residential Buildings & Districts s
districts.

3. Public Health Improved quality, accessibility, organization of public health services and

structures.
9. Social Inclusion & Diversity Improved social inclusion, diversity and reduction of social disparities.
10. Culture Protection of cultural heritage and incentive to cultural productions.

Improved educational programs, systems, renovation/construction of

11. Education . . e
schools, universities, and research facilities.

. Improved accessibility of products, services, structures, or environments

12. Accessibility .
for disabled or elderly people.

Public protection of citizens, institutions and organizations against threats

13. Public Safety & Security to their well-being (i.e., law enforcement, fire and emergency, natural and

man-made disasters).

Increased accessibility and convenience of public information and services
14. E-Government o .
to citizens and temporary residents.

15. Industrial Districts & Business Fostering of economic activities and employment and creation of industrial

Accelerators or business parks.

16. Digital Infrastructure & Solutions  Digital solutions (i.e., ICT, IoT, Big Data, Industry 4.0, Apps).

17. Other Initiatives that do not belong to the previous categories entirely or in part.

Source: own elaboration based on Mora et al. (2019)
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It has been expanded from the original 12 categories to 17 specific domains, by means
of adding domains when they emerged from the data and were not clear in the original
typology (e.g., green & public spaces, accessibility) and/or by singling out previous aggre-
gated domains (e.g., separating “buildings” into housing and industrial use, as well as
health from the broad “social inclusion” domain). This allowed for a more nuanced cate-
gorization and understanding of Rio de Janeiro’s smart-sustainable city strategies and
initiatives, as some of the challenges faced by Rio de Janeiro differ from the ones of the
European cities previously analyzed.

The second classification system (table III) is related with the type of organizations
that promoted each initiative.

Table IIT - Second Classification System (Organizations).

Quadro III - Primeiro Sistema de Classificagio (Organizagdes).

Category Description

Businesses involved in consultancy, services or goods providing and

A. Industry . L
businesses associations.
Local, regional or national governmental authorities, regulators and public

B. Government . L

companies or associations.

Communal organizations, other representatives of civil society and

individuals".

Universities, independent researchers and other educational or research

institutions.

C. Civil Society

D. Scientific Community

E. Other Organizations that do not belong to the previous categories.

Source: own elaboration based on Mora et al. (2019)

The identification of smart-sustainable-related initiatives started from an in-depth
assessment of Rio de Janeiro’s current urban development strategy, the non-statutory
Strategic Plan (i.e., Plano Estratégico 2017-2020; Prefeitura do Rio de Janeiro, 2017), cove-
ring economic, social, governance, and environmental dimensions. The Plan’s dimen-
sions closely resemble Yigitcanlar and Teriman (2015) definition of sustainable urban
development, that is, a quadruple bottom-line of economy, social, environment, and
governance. However, in practice, there is a clear preponderance of Social and Environ-
mental targets, which combined represent more than 75% of all initiatives and goals. In
total, 22 initiatives — out of the 166 mentioned in the Plan - were individualized and
cataloged, while the remaining ones either lacked enough information, were disconti-
nued, or simply never came to fruition. Subsequently, desk research (during December
2019-April 2020) allowed for the detailed identification and assessment of 39 additional
initiatives actually running in the city but not mentioned in the city plan. Additional
initiative s identification took place mainly through online search based on combina-
tions of keywords such as “cidade inteligente” (smart city) and “tecnologias de informa-
¢do e comunica¢ao” (ICT), linked to “Rio de Janeiro”, and based on the authors” contex-
tual understanding of the city. Ultimately, a total of 61 initiatives and projects where
identified, catalogued, and coded within the specific domains. As mentioned, the initia-
tives under analysis were operative in Rio de Janeiro at the time of the research. Some had
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1-2 years of existence or less; others were older, and a few had their origins dating back to
the pre-Olympic euphoria years. Yet, in these latter cases, the initiative was re-assessed
taking in consideration contemporary ambitions and stakeholder s involvement. Natu-
rally, this set of initiatives cannot claim to be fully compressive, and it leans towards ini-
tiatives with, at least, a certain degree of institutionalization. Moreover, it considers ini-
tiatives that operate mostly within the boundaries of the municipality of Rio de Janeiro.
Notwithstanding these and desk research-related limitations (i.e., the reliance on secon-
dary data only), the final set of initiatives expands previous analyses and allows for highli-
ghting the salience of different types of domains and the coalition modes currently invol-
ved. Detailed information on the city’s smart-sustainable initiatives and projects was
retrieved from government, companies, and other stakeholders” websites, and triangula-
ted with academic studies, reports, press releases and policy documents.

IV. RESULTS

1. First dichotomy: segmented vs. holistic approach

The conducted analyses suggest that most of Rio de Janeiro’s initiatives focus on the
digitalization of internal Informational Technology (IT) systems to improve the city’s
core operations and allow for more accessible and convenient public information and
services. This claim can be verified by the predominance of the domain “Digital Infras-
tructure & Solutions”, with over a third of the initiatives within this category. Moreover,
these initiatives are often multi-domain, and beyond e-Government (8/23), also encom-
pass Mobility & Transport (6/23), Education, Public Safety & Security, and Energy targets
(5/23; fig. 1 and Annex A).

Aside from sensors, cameras, and monitoring systems associated with the city’s
renowned IBM Control Room and Urban Operations Center (COR) and the more recent
System of Urban Information (SIURB; an internal government system that manages and
consolidates urban data), little evidence was found of other initiatives at the municipal
level utilizing advanced digital technologies associated with e.g., the “internet of things”,
suggesting a slow advance of this type of agenda in the aftermath of the Olympic eupho-
ria. In line with Gaffney and Robertson (2018), the evidence also suggests that the smart
technology used in the COR has limited applications and covers a reduced geographical
area, being potentially less effective or absent in outer neighborhoods, and focusing on
observation, security-focus and emergency response instead of guiding planning deci-
sions. Likewise, large urban rehabilitation flagship projects dating from the Olympic
period (e.g., “Porto Maravilha” project), despite being dubbed under “smart” and targe-
ting “modernization and inclusion’, show little evidence of any distinct use of digital
technology at its core, let alone any concrete social inclusion purpose.

Additionally, initiatives that involve specific domains of a primarily environmental
nature (i.e., Air, Energy, Water, Waste, and Green & Public Spaces) are particularly under-
represented, as opposed to the abundance of technology-related and distinctly gover-
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nance-inclined initiatives (fig. 1). This corroborates the previously mentioned critique
about smart cities being found lacking where environmental targets are concerned, des-
pite being self-portrayed as sustainable (Ahvenniemi et al, 2017; Martin et al., 2018;
Yigitcanlar & Kamruzzaman, 2018). In Rio, a fragile urban planning tradition combined
with recently heightened institutional disarray are a possible cause to this limitation. For
example, the city s Climate Action Plan (CAP) is mirred in politics (Prefeitura do Rio de
Janeiro, 2018) and, between 2014-2019, Rio’s municipality reduced the budget for flood
control and drainage programs by more than 75% (Grandin, 2019), in a city where about
25% of its population live precariously atop hills or in makeshift households, hence natu-
rally at a greater risk of suffering from landslides after heavy rain.

Energy 6 (9,8%)
Air 5(8,2%)
Water 11 (18,0%)
Waste 5 (8,2%)
Green & Public Spaces 8 (13,1%)
Mobility & Transport 11 (18,0%)
Residential Buildings & Districts 3 (4,9%)
Public Health 6 (9,8%)

Social Inclusion & Diversity 20 (32,8%)

Culture 8 (13,1%)
Education 18 (29,5%)
Accessibility 7 (11,5%)
Public Safety & Security 6 (9,8%)

11 (18,0%)
8(13,1%)

E-Government
Industrial Districts & Business Accelerators

Digital Infrastructure & Solutions 23 (37,7%)

Other

5(8,2%)

0 5 10 15 20 25
No. of initiatives

Fig. 1 - Initiatives analyzed in Rio de Janeiro, by specific domain (absolute number and percentage).

Fig. 1 - Iniciativas analisadas no Rio de Janeiro, por dominio especifico (niimero absoluto e percentagem).

On the other hand, inherently social-related domains (e.g., Education; Culture; Social
Inclusion and Diversity) are, on average, more evenly contemplated. It can be suggested
that despite the challenges presented by the uncertain economic and political scenario,
Rio de Janeiro’s secular struggle with socio-spatial inequalities and poverty has influen-
ced the city administration, ensuring that these concerns were at least included in the
urban strategy and related initiatives. Examples of this are initiatives like the “Naves do
Conhecimento” (“Knowledge Spaceships”) — educational hubs located in some of the city’s
peripheries that promote more democratic and universal access to knowledge through
digital technology -, or “Projeto Ruas” (“Streets Project”), an initiative connecting Rio’s
increasing homeless population to social services, health, and education.
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It goes without saying that without further in-depth assessments, the concrete impact,
and ultimate merits of the aforemetioned initiatives cannot be fully evaluated. Yet, the
information collected suggests that several projects are still dissociated from a structured
holistic vision with established long-term goals. Notwithstanding the presence of social-
-related ambitions in many initiatives per se, it is questionable whether initiatives in other
domains would contribute to worsen social-goals. A prime example is the Port revitaliza-
tion effort, which, despite the initial intention of improving housing and transportation
situation for the local population, has been gradually pushing away residents from sur-
rounding neighborhoods, due to increases in real-estate prices after the construction of
luxurious office and residential buildings (Mosciaro & Pereira, 2019).

2. Second dichotomy: single-double vs. triple-quadruple models of collaboration

Regarding the second dichotomy, relating to the model of collaboration, the
analyzed initiatives can be described as overall individualistic (table IV). Most of the
initiatives are carried out by a single organization, most often the Government, with a
few initiatives taken by two organizations and even less by three or four. A possible
interpretation is that there is either a lack of interest and available funding from non-
-governmental agents (e.g., due to the economic downturn), a limited effort from the
Government in coordinating and widening the number of stakeholders involved, or,
more likely, a mixture of both.

Table IV - Initiatives by organization category (Rio de Janeiro).

Quadro IV - Iniciativas por categoria de organizagdo (Rio de Janeiro).

No. No. A B < D £

Agents  Initiatives Industry Government  Civil Society Scientiﬁ.c Other
Community

1 41 4 (10%) 34 (83%) 3 (7%) 0 0
2 12 4 (33%) 11 (92%) 6 (50%) 2 (17%) 1(8%)
3 5 5 (100%) 5(100%) 4 (80%) 1(20%) 0
4 3 2 (67%) 3 (100%) 3 (100%) 3 (100%) 1(33%)
Total 61 15 (25%) 53 (87%) 16 (26%) 6 (10%) 2 (3%)

The involvement of the scientific community in the analyzed initiatives is particularly
small. The standard triple helix collaborative model (i.e., government-industry-scientific
community) is discarded in favor of a modest share in participation from the civil society.
While citizen-driven participatory approaches are desirable to improve governance and
ensure that citizens have a voice in decision-making processes, multiple authors defend
the importance of universities and research centers as important drivers for innovation in
smart agendas (Angelidou, 2017; Etzkowitz & Leydesdorft, 2000; Galvao et al., 2017;
Mora et al., 2019). Civil Society plays an important role in iniatives such as the “Diagnds-
tico Territorial Socio-participativo” (“Participatory Territorial Assessment”), an online
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platform that gathers data through participatory and investigative means and helps guide
public policies, as well as the afforementioned “Projeto Ruas” (Annex A). Likewise, the
Scientific Community engages in initiatives such as “Mapa Solar”, an interactive and evol-
ving map of Rio’s solar power assets and distributed generation potential, or the “Cone-
xdo Mata Atlantica”, a multilateral effort from universities, governments and citizens to
restore, preserve and study Rio’s main nature ecosystem, the Atlantic Forest. In this sense,
it can be argued that both stakeholders’ engagement occurs primarily in matters where
there is an opportunity to address long-standing inequality issues under the communi-
ties’ self-interests, or where technical expertise is pivotal (in the case of the scientific
community).

The evidence from the analysed initiatives does not suggest a very different situation
in relation to the early days of IBM-like, private-led involvement in the development of
Rio’s COR and control room. Private participation is most noticeable in the high-end,
large-scale flagship initiatives, taking the role of solution providers or engaging in public-
-private partnerships for infrastructure and service delivery. Exemplary initiatives include
the concession for the deployment of a Bus Rapid Transit System (“TransBrasil”), housing
and infrastructure development in the city’s largest urban rehabilitation project (“Porto
Maravilha”) and the Public Lighting Renovation project — all of which have a strong
governmental participation as well. In most of the analyzed initiatives, the Industry is
highly dependant on the Government - for instance, by providing permits, establishing
fees (i.e., for regulated services such as public transports), sharing costs, and providing a
stable regulatory scenario. Therefore, Rio’s recent budget constraints and political tur-
moil easily reverberate into private partner involvement and their joint “smart” initiati-
ves, most of them on hold or severely affected due to lack of funds, both from the public
and private budgets (Rodrigues, 2019), suggesting that the resilience of smart agendas
under dominat coalitions of local government and private providers may be limited.

3. Third dichotomy: top-down vs bottom-up approach

On the same note, the evidence collected shows a prominent role of the Government
- notably the municipality - as top-down initiator. Even though there is evidence of civil
society participation in about a quarter of the initiatives, the Government is still the leader
and driving force behind most of them. Civil society is, in general, perceived more as a
target — particularly in socially-oriented initiatives related to addressing inequality and edu-
cational gaps — rather than a self-organized force that promotes direct citizen involvement
in decision making processes and devises its own initiatives and projects. That is the case
with initiatives such as the “1746” and “Carioca Digital” initiatives, which are “one-stop-
-shop” online platforms that together centralize all services provided by the municipality to
its citizens, or “Sauide.rio”, a system and application that aims to consolidate all information
related to the public health system and eventually allow for citizens to schedule medical
appointments, small surgeries, and exams. In the instances where citizens were able to acti-
vely participate (e.g., “Participa Rio”, an online citizen participation initiative), evidence
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suggests that inputs were limited to what the system managed by public authorities con-
siders relevant for debate. For example, at the time of this writing, only two initiatives
were open for discussion in the portal (the city’s master plan, and a reforesting program).

Yet, the top-down initiatives co-exist with others that were initiated from the bot-
tom-up and managed to involve other stakeholders along the way. An example is “Projeto
Ruas” (i.e., “Streets Project”), an initiative that originated from the civil society that oper-
ates primarily through volunteer work and donations to help Rios homeless population
with food, health, education and housing initiatives, issues which have only become more
relevant as the economic condition worsened, resembling new views on smart city devel-
opment advocated by Cardullo et al. (2019). Likewise, members from the Non-govern-
mental organization “Transporte Ativo” (“Active Transport”), an association of cyclists,
were responsible for the first comprehensive map of Rio’s cycling pathways in 2011; this
initiative has since then been adopted by the Municipality and evolved into the “Mapa
Ciclovidrio” a digital and interactive map of the city’s cycling pathways, integrated within
the city’s System of Urban Information (SIURB).

Despite the pervasive and enduring role of the public sector in creating conditions to
advance the smart city agenda, the evidence suggests that clear cut divisions between
public-private-not-for-profit and the boundaries between top-down and bottom-up are
becoming more porous in a number of initiatives, co-evolving with one another.

V. DISCUSSION AND CONCLUSIONS

This article aimed to discuss how the balance between the smart-sustainable dimen-
sions in smart city agendas has been evolving in practice in Rio de Janeiro, namely taking
in consideration structural conditions and the recent turmoil associated with an economic
and political crisis. It also sought to provide a more nuanced view on the evolution of
smart city development as previous Olympic-driven coalitions weaken. Although the case
of Rio has been primarily known in the smart city literature for its Urban Operations
Center and Control Room - illustrating the dangers and limitations of tecno-centered,
security-concerned, and algorithmic-driven urban management (Goodspeed, 2015;
McNeill, 2015; Townsend, 2013) - the evidence collected suggests that the scope of
smart-related intervention in the city is wider and expanded significantly, illustrating
diversity in domains, scale, focus and initiators. This was revealed by an extensive analysis
of 61 initiatives taking place in the city, making use of the classification method developed
by Mora et al. (2019), now applied in the context of a city of the so-called Global South.

The systematic review of Rio de Janeiros urban strategy and initiatives confirmed pre-
vious assumptions that smartness is not always synonym to what can be perceived as sus-
tainable. The overall picture revealed by the analysis is one in which most initiatives and
strategies are far from holistic and evolve weak collaborative environments, with the
reduced participation from the citizens, suggesting that the persistence of technocratic and
top-down perspectives endured. While social-oriented initiates are strongly represented —
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inheriting from city ‘s longstanding context of rampant disparities — they do not guarantee
per se citizen empowerment and deeper concerns about social justice, and environmental
domains have been relatively neglected. Yet, even considering that other less institutional-
ized smart city initiatives were not captured in this analysis and could tell a more nuanced
story, the evidence already suggests that the overall picture does co-exist with emergent
forms of small-budget, bottom-up digital initiatives in domains which, over time, have
been enlarging its network of constituents and co-evolving with more formalized city agen-
das. In this sense, although the tensions expected by the literature concerning the relation
between smart and sustainable do take place in Rio de Janeiro as well, it would be premature
to declare a complete and definite divorce between both.

The analysis provided insight into how smart city agendas and strategies evolved
from the pre-Olympic euphoria into a new stage of political turmoil, confidence erosion
and compression of funds. While several authors have stressed the need to analyze smart
city initiatives in context (Karvonen et al., 2019), few studies have actually analyzed how
smart city initiatives react to sudden contextual changes. In this study, these issues started
to be analyzed out of an extensive survey of initiatives, yet essentially relying on desk
research. Further studies should follow more intensive and diachronic methodologies,
for example, by in-depth analyzing and comparing timelines of smart city initiatives as
their visions and ambitions mutate. Yet, it was already possible to observe that, as
expected, several initiatives stagnated or even regressed over time, particularly when
combined with the preexisting structural and institutional fragilities that characterize Rio
de Janeiro. Namely as governmental and industry budgets become strained, it is both
large flagships and less capital-intensive initiatives that are given precedence over long-
term, costly yet fundamental investments in making transportation and sanitation infra-
structure smarter and more sustainable. A question hence remains about if and how the
new context will affect essential urban provisions in their road to “smartification’, partic-
ularly as private investors might opt to take the less risky path of reducing investments
and focusing on maintaining current services afloat. In terms of the need to diversify the
perspectives and the actors involved in the construction of smart-sustainable cities, this
situation could result in further fragmentation between public and private players and an
(even) stronger unilateral perspective on smart city development, shaking the public-pri-
vate coalitions that characterized previous stages of the smart city agenda.

However, at the same time, the collapse of larger projects does co-exist with the
emergence of new examples of collaboration from the various actors in a wider set of
domains, using digital technologies as instrumental to their aims. Despite the (direct and
indirect) involvement of the public sector in many initiatives, this study suggest that a
new lens is needed to frame and understand the role of the Government in the multiple
articulations established with private and not-for-profit civil society initiatives as rigid
divisions between actor s roles may be blurring. As recently suggested by Irazabal & Jirén
(2020), there is evidence that a new generation of “smart” action may be forming, in
which the divide between bottom-up and top-down initiatives blurs as local governments
make use of the drive of communities to strengthen their own strategies, while bottom-up
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action contributes to “informalize”, democratize, and permeate previously stalled proj-
ects. This suggests that stagnation, the death of collaboration and fragmentation are not
the only possible outcomes of crises and instability in smart city development.

The findings open important research arenas to understand the mechanisms and
conditions through which the previous interplays may occur, both for smart city devel-
opment in general, and in the Global South, in particular. In the latter, instability, fragile
institutions, and turmoil tend to be more frequent (van Dijk, 2006) and heighten some of
the challenges involved. Moreover, urbanization in megacities of Global South cannot be
directly linked to prosperity, but coexists with environmental degradation, poverty and
access constrains, which are likely to be heightened in times of crisis. In the case of Rio de
Janeiro, a large populational cohort is still grasping at ensuring access to basic utility ser-
vices, with a considerable percentage of the population without access to services such as
piped water and sewage treatment. In this sense, the smart-sustainable city agendas in the
Global South face large challenges to ensure that citizens have access to basic provisions
before “going digital”, at the risk of alienating the already marginalized social and spatial
peripheries. Hence, the relevance in understanding the aforementioned reconfigurations
in smart-related investment strategies for large metropolises in the Global South.

In fact, although smart city agendas in developed economies emerged and gained
traction as a reaction to the economic and financial crises of the early 2010s (e.g., Car-
valho et al., 2018), still very little is known about how such initiatives mutate when the
urban economic and political context in which they unfold changes substantially (Dona-
dio, 2020). This is more so in cities like Rio de Janeiro, in which the smart city agenda
emerged in a context of economic optimism and political stability (Gaffney & Robertson,
2018). Future research should seek to better understand the impacts of crises — economic,
political, social and, most recently, sanitary ones - in the development of consolidated
and emerging smart-sustainable cities. Under which conditions can (different types of)
crises lead to reformist and more transformative ideas instead of stagnation and minor
tweaks? Can we see repeating patterns across cases? How do these patterns tie to Global
South cities and their experience with instability and uncertainty, as opposed to Global
North cities and their more stable institutional environments? How do the analyzed
dichotomies may change, and which new types of collaboration are emerging? Answers
to these questions would call for systematic and intensive case studies combined with
cross-case extensive analyses and, ultimately, could provide more insight into how
broader coalitions can contribute to shape smart sustainable cities in the future, namely
in turbulent and resource-scarce urban settings.
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