Universiteit

4 Leiden
The Netherlands

What do people want in a smart city? Exploring the stakeholders’
opinions, priorities and perceived barriers in a medium-sized city in

the United States
Real, C. del; Ward, C.; Sartipi, M.

Citation

Real, C. del, Ward, C., & Sartipi, M. (2021). What do people want in a smart city? Exploring
the stakeholders’ opinions, priorities and perceived barriers in a medium-sized city in the
United States. International Journal Of Urban Sciences, 1-25.
doi:10.1080/12265934.2021.1968939

Version: Accepted Manuscript
License: Leiden University Non-exclusive license
Downloaded from: https://hdl.handle.net/1887/3486829

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:3
https://hdl.handle.net/1887/3486829

Manuscript accepted by journal International Jonrnal of Urban Sciences

What do people want in a smart city? Exploring the
stakeholders' opinions, priorities and perceived
barriers in a medium-sized city in the United
States

Cristina Del-Real"?, Chandra Ward™, and Mina Sartipi©

‘Department of International Public, Criminal, and Procedural Law, University of Cadiz (Spain);
"Department of Social, Cultural, and Justice Studies, University of Tennessee at Chattanooga (USA);
‘Department of Computer Science and Engineering, The University of Tennessee at Chattanooga (US.A)

“These authors contributed equally to this work.

Correspondence: cristina.delreal@uca.es

Abstract: Many cities in the United States are pursuing agendas to implement ICT-based
solutions to tackle urban challenges, thus achieving the 'smart city' label. While the
discussion on this urban development paradigm has revolved around the intensive use
of technologies, the academic literature increasingly calls for shifting the focus to the
people living in the cities. This paper argues that to achieve a people-centered smart
city, cities should include the perspectives of all the local stakeholders. Under this
assumption, this paper provides the views of the local stakeholders in a medium-sized
city in Tennessee, Chattanooga. Particularly, this study explores their perceived smart
city concept, the ethical standards that should guide smart city projects, the desired
future projects in their community, and the barriers to implementing them. The data
was collected using a combination of participatory budgeting, five focus groups, and
twenty-eight interviews with city dwellers, entrepreneurs, university faculty, non-profit
members, and government officials. The results suggest that, far from the image of a
highly technological city, the stakeholders' envision a city dedicated to improving the
quality of life and environmental sustainability. Furthermore, to achieve this smart city,
the projects need to be based on full transparency and the promotion of social inclusion.
In contrast to the dominant trend towards the privatization of urban space, this study
finds that the stakeholders prefer public based smart city projects such as ICT-based
public transport services. However, its successful implementation will have to overcome
the barriers caused by funding constraints, public acceptance, and political interests.
Cities may use the results of this study to design more responsible smart city projects
that strike an optimal point between citizen engagement and technological applications

and innovations while supporting all stakeholders' needs.

Keywords: urban design, urban governance, smart urbanism, patticipation, qualitative
study, ethical standards
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1. Introduction

In the United States, 82.7% of the population currently live in cities (Central Intelligence
Agency, 2020). While urbanization offers city dwellers opportunities for innovation and
business, economic development, greater access to services, and more leisure offerings
(Gollin et al., 2010), it also brings challenges. Among these challenges are those produced by
high population density, intensive use of polluting resources, reduced natural space, and
other spatial constraints associated with pollution, mobility, health, and safety issues (e.g., Xu
et al.,, 2019). These challenges are increasing in large and global cities in particular, where the
political, economic and cultural powers are often concentrated (Sassen, 2001). To improve
the management and efficiency of urban services, many cities in the United States are
implementing smart city projects in which information and communication technologies
(ICT) are deployed and implemented in the urban environment (Coletta et al., 2019).

The term 'smart city' was originated from the smart growth movement of the late
1990s that advocated a change in urban planning policies (Bollier, 1998). From 2005, the
term 'smart city' was introduced by several technology companies to define the application
and integration of complex information systems in the development of urban infrastructures
and services (Anthopoulos, 2017). The term then became popular after the global financial
crisis in 2007-2008 and has been used for marketing purposes, as it is associated with the
implementation of technological innovations in the urban environment (Hollands, 2008).
The problem is that, as no city wants to be considered 'dumb,' technologies are quickly
implemented to sell the city as a 'smart city.' The city thus protects its image and improves
its competitive capacity by positioning itself as an attractive city for business, citizens and
tourism (Caragliu et al., 2011). This analysis is even more important since the United Nations
has predicted that, in the immediate future, large migratory flows will be led by highly
qualified workers, so cities will have to compete to attract and retain these workers. For this
reason, cities are adopting a technocentric urban management approach based on the
implementation of solutions to link technological innovations with economic, political and
socio-cultural change with the primary objective of being able to advertise themselves under
the 'smart city' brand.

Despite its popularity in recent years, the smart city concept is not a simple one to
conceptualize. Several attempts at a consensus definition can be found throughout the
literature on the topic (e.g., Nam & Pardo, 2011; Yin et al., 2015). In this paper, we have
embraced the broad definition provided by Anthopoulos (2017, p. 8), which defines the
smart city as 'the utilization of ICT and innovation by cities (new, existing or districts), as a
means to sustain in economic, social and environmental terms and to address several
challenges dealing with six (6) dimensions (people, economy, governance, mobility,
environment and living)." This definition includes the three elements that we consider
relevant for a city to be considered smart: first, the use of ICT and innovation; second, the
focus on economic, social and environmental sustainability; and third, the addressing of
several challenges within the six dimensions according to Giffinger et al. (2007): people,
economy, governance, mobility, environment, and life.

Although smart city initiatives are being developed based upon the premise that
technology improves efficiency, transparency, social equity and quality of life in cities
(Anthopoulos, 2017), their practical application has been criticized by social scientists and
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civic organizations (e.g., Clark, 2020). They argue that smart city technologies are being
implemented without any consideration of their impact on society. Rather than being neutral,
smart city technologies are viewed as neoliberal tools that justify practices of devolution,
deregulation, and privatization (Clark, 2020; Greenfield, 2013). Smart city initiatives prioritize
technological solutions over political, social and community-oriented solutions (Greenfield,
2013; Mattern, 2013), thereby providing 'work around' solutions, which benefit private
industries rather than citizens and residents (Clark, 2020; Coletta et al., 2019). Furthermore,
it has been argued that smart city initiatives facilitate technocratic and top-down forms of
governance and government (Vanolo, 2014), based on a spirit of civic paternalism that
neglects to actively involve citizens and other stakeholders in addressing urban issues
(Shelton & Lodato, 2019).

This greater emphasis on the technological factor over the human factor in smart
cities can be seen especially in the rhetoric surrounding their conceptualization and
development (Thomas et al., 2016). On the one hand, we have identified reports produced
by large tech companies such as Cisco or IBM for marketing purposes (e.g., Falconer &
Mitchell, 2012; Paroutis et al., 2014); on the other hand, there is academic literature from
engineering departments that describe experiences in implementing technologies in the
urban environment (e.g.,, Chifor etal, 2017; Fell etal, 2019). Despite the increasing
implementation of smart city projects, the opinions and perspectives of people living in smart
cities are still scarce (e.g., Cardullo et al., 2019; Fernandez-Anez et al., 2018; Yigitcanlar et al.,
2021; Zandbergen & Uitermark, 2020). For instance, the literature reviewed provided a
limited answer to the following questions regarding the stakeholders' perceptions: How do
they define a smart city? Which ethical principles should govern smart city projects? What
are the stakeholders' priority areas for the development of future smart city projects? And,
what are the perceived barriers to the successful implementation of smart city projects? The
answer to these research questions has the potential to inform policymakers and city planners
in the design of future smart city projects that are more aligned stakeholders’ perceptions
and priorities.

In order to contribute to filling this gap in the literature, this study explores the
stakeholders' perceived concepts, ethical principles, priorities areas of development, and
barriers related to the smart city. Instead of focusing on a single stakeholder (e.g. citizens),
we explore diverse views adopting a holistic approach that includes five types of
stakeholders: citizens, academia, business, government and activists (Calzada, 2016). While
the abovementioned research question has been partially answered in the context of Asian
smart cities (e.g., Ji et al,, 2021; Praharaj & Han, 2019), research in the context of North
American cities is more limited. This research is undertaken under a single case study analysis
of a medium-sized city in the United States. Thus, this paper contributes to the knowledge
about stakeholders' views on smart cities, particularly in this case, medium-sized cities in the
United States, which can help to inform smart city policymaking.

In answering the research questions, this study is structured as follows. Section 2
presents the literature review of this study. Section 3 then describes the methodology of the
study. In Section 4, the results of the study are presented, organized by each of the four
research questions. Finally, the results of this research are discussed in Section 5, as well as
their theoretical and practical implications and future lines of research.
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2. Literature review

Some studies have already provided partial answers to the abovementioned questions.
Studies have found that smart cities are defined as cities that use technologies to achieve a
specific goal (e.g. sustainability). For example, one study in India based on the responses of
179 urban developers professionals found that they associated the smart city concept with
'sustainable city' and 'smart community' (Praharaj & Han, 2019). The conclusion of the
authors was that the smart city is defined by the goals it achieves (e.g. improving
sustainability) and not by the technologies implemented. Another study conducted in
Australian cities through the analysis of 1179 original geo-positioned tweets obtained a
similar result (Yigitcanlar et al., 2021). This study found that the most frequently recurring
concept alongside 'smart city' was 'innovation', including 'start-ups', followed by
'sustainability' and 'governance'. However, it is likely that the objectives vary from city to city,
so studies in other cities are needed.

Studies on citizens' preferences for smart city projects show that citizens prefer
projects that improve their quality of life, regardless of whether or not they are based on the
implementation of technologies. For example, one study using an international focus group
with 102 participants found that participants preferred projects that 'leave the space for
creativity, peer matching, dialogue, research collaboration, skills, and competencies building'
(Lytras et al., 2019, p. 14). Another study conducted in Taiwan with a sample of 455 citizens
through an online questionnaire found that the top priority projects were those that
improved the safety and stability of the social environment (Ji et al., 2021). The authors also
found a clear preference among citizens for technologies that would improve the sustainable
use of city resources. These studies suggest that citizens prefer the use of ICT to enhance
their daily experience of the city. Coherently, some studies show that citizens are willing to
use smart city services when they perceive the services as safe, useful and improving their
well-being (Lin et al., 2019; Lytras et al., 2019). Conversely, concerns about ICT privacy,
security and trust deter them from accepting smart city services (Lytras et al., 2019).

The abovementioned studies explored the perceptions of smart cities from the
perspectives of the citizens. Besides, they analyze cities in the context of India or Europe.
Studies in other contexts such as the one presented in this paper are needed in order to take
into account structural differences such as the culture or the economic model. In this study,
we adhere to the opinion of other scholars, thus underpinning our research design in the
necessity to include all city stakeholders in the process of co-creation and promotion of
collaborative innovation ecosystems in the smart city (Borghys etal.,, 2020; Ooms et al.,
2020). This study follows Satyam and Calzada's (2017) Penta-helix model of innovation for
smart cities. In this model, civil society, academia, activists, government, and entrepreneurs
become central agents in the design of city policies. This model, also known as the 'multi-
stakeholder' model, combines the top-down approach —i.e., government, academia, and
entrepreneurs— and the bottom-up approach —i.e., civil society and activists. According to
Satyam and Calzada (2017), the fifth helix of this model is key not only to transform and
democratize the concept of 'smart city' but also to expetiment across institutional boundaries
in search of other city assets.

In this paper, we also share the perspective of Fernandez-Anez et al. (2018), who
assert that, to achieve a truly smart city, three perspectives must be included: (a) city
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governance and stakeholder collaboration, (b) the integration of dimensions related to the
projects and initiatives implemented, and (c) the connections of these elements with city
challenges. In particular, it has been argued that the integration of all elements of the city is
achieved through structured governance models capable of designing and implementing
participatory decision-making processes for all stakeholders (Eremia et al., 2017; Ooms et al.,
2020). However, the practice of smart city governance often has to face contrasting opinions,
interests, and values among stakeholders (Vidiasova & Cronemberger, 2020). In this
exploratory study, we will analyze the stakeholders' perceived concepts, ethical principles,
priorities areas of development, and barriers to the implementation of smart city projects in
a medium-sized city in the US.

3. Methods and data
3.1 City selection

In this paper, we explore stakeholders' opinions towards smart cities in Chattanooga, the
fourth-largest city in Tennessee. Located in the Hamilton County, bordering Georgia, the
city was home to 182,799 people in 2019 (US Census Bureau, 2021) (see Figure 1). We
purposely selected Chattanooga as it can be viewed as an example of how smart urbanism
and smart city policies can improve cities' livability (Fletcher, 2020). In the 1970s,
Chattanooga was considered the 'dirtiest city in America' due to unchecked industry (Lundy,
2019). Today, thanks to technological interventions and community involvement, it is known
for being built upon a start-up ecosystem and cheap, fast Internet from its citywide gigabit
fiber network (Marvin, 2018).
(Figure 1)

Chattanooga's bid to become a technologically advanced city was solidified in 2019
with the creation of the "Chattanooga Smart Community Collaborative" initiative, a research
partnership between The University of Tennessee at Chattanooga (UTC), the City of
Chattanooga, Erlanger Health System, EPB', Hamilton County, Co.Lab? and The Enterprise
Center, in line with the framework proposed by Castelnovo et al. (2016).

The speed of the Internet and the involvement of Chattanooga's stakeholders made
it possible for many smart city projects to be developed in the city (e.g., Laflamme et al,,
2020). This commitment was recently rewarded by the G20 Global Smart Cities Alliance,
which selected Chattanooga as one of two US cities that would be part of its pilot smart
technology policy roadmap’ (Musulin, 2020). Chattanooga can be then considered an
example of a medium-sized city where the smart city paradigm has not been used to
guarantee the optimal quality of city services in response to the demands of a large and
densely populated city (e.g. New York or Los Angeles), but rather to improve the city and
the quality of life of its citizens in general. Therefore, we selected Chattanooga because of its

! The EPB is the publicly owned electric power distribution and telecommunications company operating
in Chattanooga.

2 The Company Lab (Co.Lab) is a nonprofit startup accelerator that supports entrepreneurial growth in
Chattanooga.

3 Along with another U.S. city, San José, the initiative includes other 34 cities from 22 countries.
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current technological development and its potential to become a smart city model for other
cities to emulate.

3.2 Data collection

This study uses a qualitative approach because we aimed to explore the stakeholders'
opinions, priorities and perceived barriers for smart city projects, an understudied area in the
US. Therefore, we employed focus groups and in-depth interviews in our research
methodology. These are the recommended methods for addressing exploratory issues (Kvale
& Brinkmann, 2009). Using the classification of smart city stakeholders by Satyam and
Calzada (2017), we initially decided to conduct focus groups with all stakeholders to foster
discussions and contrasting opinions. As a result, we were able to hold focus groups with
members of academia and citizens. Specifically, we conducted three focus groups with
citizens and two focus groups with members of academia. However, when we tried to
organize the focus groups with business people, government officials, and non-profit
members, we could not get enough members to agree to a focus group on the same day and
time. As an alternative, we decided to conduct in-depth interviews, which allowed greater
time flexibility for these stakeholder groups. Therefore, the fieldwork was divided into two
phases. In the first phase, we conducted focus groups with citizens and academics. In the
next phase, we carried out in-depth interviews with entrepreneurs, local government officials,
and members of local non-profit organizations. All of the focus groups and interviews were
audio-recorded with participants' consent and transctibed verbatim.

3.2.1 Focus groups

Focus groups have been identified in the literature as the appropriate method for soliciting
ideas and opinions about a concept or product (Morgan et al., 1998). In the beginning, we
chose to conduct this technique rather than individual interviews because focus groups
resemble community forums, where residents can share their opinions about ongoing smart
city projects with each other. This technique has been used in other studies on smart
technologies and products (e.g., Tang et al., 2019). In total, we carried out five different focus
groups, three with citizens (FG1, FG2, FG3) and two with UTC faculty (FG4, FG5).

First, any Chattanooga resident over the age of 18 could be eligible for the study for
the citizen focus groups. Participants were recruited through informational flyers and
intentional snowball sampling. We selected participants across a broad spectrum of
demographic characteristics to maximize variation in age, education level, economic
standing, social class, and ethnicity. Three focus groups with citizens were conducted. Each
focus group was composed of 6 to 10 citizens. In total, 26 citizens participated in the focus
groups. Focus group recruitment ended when no new themes related to our research
objectives emerged from group discussions (Miles & Huberman, 1994).

Second, the participants for the focus group with academics were recruited from
among the faculty at the UTC by using intentional sampling. Intentional sampling is a
sampling technique widely used in qualitative research to identify and select information-rich
cases related to the phenomenon of interest (Palinkas et al., 2015). We selected members
from several academic departments at UTC and divided them into two focus groups: (FG4)
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members of Science, Engineering, and Health Departments; and (FG5) members of Social
Sciences, Arts, and Humanities Departments. Our final sample consists of 18 UTC Faculty
members. The socio-demographic distribution of all study participants can be found in Table
1.

(Table 1 about here)

The focus groups lasted between 90 and 120 minutes. All focus groups were held in
the UTC facilities. Before starting the session, participants were requested to sign an
informed consent and complete a short socio-demographic questionnaire. Two researchers,
a faculty member from UTC and a graduate student, guided the focus group discussions
following a semi-structured discussion guide.

3.2.2 Semi-structured interviews

We conducted 28 semi-structured interviews with local business people (# = 11),
Chattanooga government officials (# = 5), and members of local non-profit organizations (1
= 12). The members of the group of entrepreneurs all came from technology companies
developing smart city projects in Chattanooga. The group of government officials
interviewed were all heads or senior managers of departments involved in the development
of smart city projects. Finally, all the non-profit organizations from which our participants
came worked for the economic and social development of the city. We purposefully
identified and selected respondents whose work was related to ICT and smart city design
and/or urban design and sustainability. The snowball sampling technique was used to
identify potential participants in all three categories. We recruited the participants until we
reached 'theoretical saturation', where no new data emerged, and all the research objectives
had been met (Creswell, 1998). The interviews lasted between 30 and 90 minutes. The socio-
demographic composition of the interviewees can also be found in Table 1. In the end, all
participants —focus groups and interviews— received a $20 gift card in compensation for their
tume.

3.2.3 Semi-structured guide and budgeting activity

The semi-structured interview guide was designed so that the questions were broad enough
to allow for open conversation and extensive discussion, facilitating the generation of rich
perspectives (Wilkinson, 1998). Our semi-structured guide was created ad hoc for this study,
according to its exploratory approach. We followed the same semi-structured guide to
conducting both focus groups and interviews to obtain comparable results (see Appendix).
We structured the guide into four sections, which corresponded to our four research
questions. First, we asked participants to provide their definition of a smart city and whether
Chattanooga could be considered, in their opinion, a smart city.

Related to the definition of smart city, we asked the participants to answer what
ethical standards should govern smart city projects, whether they believe that those ethical
standards were currently being met in smart city projects, and the most important ethical
standards for smart city projects applications.

Then, to answer the second research question, a budgeting activity was carried out in
both the focus groups and the interviews. First, participants were asked to rank five smart
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city areas of development (i.e., mobility, energy, healthcare, waste and water management,
and public safety) and a list of 24 potential smart city projects associated with each of the
five areas. Both the areas of development and projects were selected by the research team
based on the most likely projects for future development in a medium-sized city. Participants
were then asked to distribute $1 million among the smart city projects. This allowed us to
rank priority smart city areas and projects for stakeholders based on their decision as to
which of the projects to allocate the most money to. Later, the choices made by each of the
participants were shared and discussed in the focus groups; in the interviews, we asked
participants to explain the reasons for their answers. Additionally, we asked them to express
what other smart city projects the city needs.

Finally, we asked participants to list and discuss the barriers they perceived for the
suggested smart city projects to be successfully implemented in Chattanooga.

3.3 Data analysis

We used content analysis to outline common themes mentioned by the five stakeholder
groups. The five focus groups and the 28 interviews were transcribed and imported into
NVivo, creating 34 documents for analysis. We used a combination of deductive and
inductive coding approaches because we wanted to start from the participants' perception of
smart cities. The process of category development and coding was non-linear, and we
undertook several rounds of revisions of our codebook as recommended by Charmaz (2004).
If new topics emerged from the data from focus group participants or respondents, we
created new codes and added them to the codebook in the coding process. In total, 22 final
codes emerged, compiling a total of 727 segments of content. In order to ensure the reliability
of the coding process, two members of the research team separately coded all the data using
the final 22 codes. We then checked for any inconsistencies. The coding process concluded
only when all researchers agreed on the final codebook and the codification of the segments.

4. Results
4.1 The smart city concept

In our focus groups and interviews, two major themes emerged when stakeholders were
asked how they would define a smart city: smart city buzzwords and the ability to meet the
needs of a diverse population.

All five of the stakeholder groups conceptualized a smart city using buzzwords, such
as 'Innovation,' 'integration,' 'data,’ or 'connected'. These conceptualizations firmly placed
technology at the center of a smart city. However, at times, the explicit discussion of the
technology itself was absent in this conceptualization. Citizens, entrepreneurs and non-profit
members were more likely to describe a smart city in this way. For example, one citizen
viewed a smart city as one whose processes are streamlined, either with or without
technology. This view is based on the belief that if basic processes are not already built within
the institutions and not working efficiently, the presence of technology may not improve it.
Others conceptualized a smart city as a city that 'adjusts' or is adaptive to information it
receives, or one that learns from what has worked in other cities and does not waste time by
'reinventing the wheel', or one that is proactive rather than reactive to problems. Here,
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citizens, non-profit professionals and entrepreneurs did not view technology itself as the sole
progenitor of a smart city, but rather the presence of efficient and efficacious processes as a
necessary basis for facilitating a smart city.

In addition to placing technology at the center, every stakeholder group conceived
of a smart city as one that is community-centered; and that leverages technology and existing
resources to improve the quality of life for its citizens. Some stakeholders envisioned a smart
city as one that is cognizant of and sensitive to the fact that urban populations are not
monolithic and is responsive to the diversity of the city's population. An academic participant
stated, 'it's a city that accounts for the diverse populations, but also kind of the different units
across the population and the way that some segments of society may have different things
going on that they need that others necessarily don't, but trying to balance those things.'
FGH5).

Others extended the idea of centering the needs of the community by leveraging
technology, thus bridging the two to address local needs that uplift and enhance
communities. A citizen participant expressed, "To me, a smart city would be a city that
leverages technology, innovation, encourages a well-designed, well-implemented network of
communication, transportation, and education' (FG2). This sentiment was echoed by a
member of a local non-profit: 'A smart city is a city that has been very deliberate in its choices
about growth and development. When I think of smart cities... I think [of] a smart
infrastructure which might be the technology capabilities but also the way roads, bike lanes,
parks, residential areas... are all planned out to create something that makes it easy for
residents and workers to get in and get out to interact with one another in a friendly way to
have access to goods and setvices close to where they live' (Interview).

While stakeholders identified commonly used buzzwords to describe smart cities,
they also rejected a purely technocratic approach in defining what makes a city smart. They
regarded a smart city as one that could integrate with an already robust municipal apparatus
and leverage the innovation produced for the greater good of the community. Instead of
thinking of smart city technology as a universal, objective good, stakeholders believed that
the technology must coalesce around community needs in order to be considered a good,
exposing the tension between how smart cities are envisioned by top-down technocrats
versus urban residents on the ground. Stakeholders in our sample desire a smart city that
incorporates what is referred to as 'appropriate technology' (Schumacher, 1993), which
moves toward the balance of top-down, bottom-up governance resulting in technology that
is socially and environmentally appropriate (Bennett et al., 2017). This conception of smart
cities understands that urban planning cannot be "reduced to algorithms" (Mattern, 2017, p.
0).

4.2 Ethical principles

Participants were asked what ethical principles they felt should be prioritized in developing
smart city applications and projects. Stakeholders of every category were unanimous in their
belief that equity, social inclusion, and transparency should be prioritized in smart city
development.

When discussing social inclusion and equity, the two ethical principles were often
mentioned in conjunction with one another. Social inclusion and equity in this context meant
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that smart city initiatives would not exclude traditionally marginalized segments of society
from any of its benefits, and those benefits would be equitably distributed across the
population. For citizens, smart city initiatives that lack a social inclusion and equity
component threaten to create a city with great inequities. For example, 'the greatest [ethical
principles] would be social inclusion and equity. I've been reading a lot lately about how the
most innovative cities are the most in-equal, the most segregated. They have all this amazing
technology, all these amazing features, but only for this "zip code” (Citizen, FG2). Another
stakeholder did not see the utility in outfitting a city with the latest technology if this same
technology was exclusive: 'I feel like it's all pointless unless this technology is available to all
sectors of society...we're just making things better for people that already have it good'
(Government, interview). A non-profit stakeholder believed that social inclusion and equity
not only needed to be one component of smart city initiatives but rather centered throughout
the lifecycle of the project: ‘I just think that as we look forward that we've got to get more
intentional about how we advance with and keep inclusion, equity, transparency and those
things at the forefront at the center of the work that we do as communities' (Interview).

This brings us to the other category all stakeholders felt should be prioritized in smart
city initiatives, transparency. Transparency was oftentimes discussed with social inclusion
and equity in a way that implied that one was an integral part of the other. For example, “...
if people don't understand [what| you're designing, and you just roll out a plan and tell them
what a smart city is, you know it's not going to go well' (Non-profit, intetview). Transpatency
is seen as something that facilitates social inclusion and equity by being open to critique when
plans for the project is laid out and available for multiple stakeholders to see. As a participant
from the non-profit sector argued, 'if we're transparent, we can admit that something we're
doing may not be efficient at the beginning or may not be as simple or sustainable at the
beginning but that that's a goal somewhere along the way' (Interview).

Areas of divergence among stakeholders centered around accessibility, sustainability
and simplicity. All stakeholders except for the government officials expressed a desire for
potential applications to be accessible in as many ways as possible to as many people as
possible. The theme of accessibility emerged in conversations with citizens more than any
other stakeholder group. In fact, some of them worked with more vulnerable segments of
the population and saw first-hand how existing structural inequalities could hamper a
technology's intended benefit to the community overall, especially the most marginalized.
One of these citizens asserted, 'Not everyone has a smartphone. I mean, the majority of
people do, but not everyone, so I feel like equality can be pretty much an issue because I feel
like not everyone has the ability to access any of that stuff' (FG1).

4.3 Future areas of development and smart city projects

Stakeholders considered mobility to be the biggest priority area on which to develop smart
city projects in Chattanooga (see Table 2). Specifically, projects related to making mobility
more efficient and improving public transportation were particularly desired by citizens.
Stakeholders argue that mobility should be a priority because it is an area that affects them
on a daily basis. Mobility favors equity in cities and benefits all people, especially if it aims to
improve public transport. For example, 'I think mobility creates equity. So, someone is not
penalized for not having a car. You're creating a public service that increases the opportunity
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for someone, so they're not limited by geography' (Entreprencur, interview). The critical
issue, according to one of the non-profit women interviewed, is that information about
public transportation should allow residents to plan their routes accurately: ‘... one of the
things that I prioritize (d) toward the end was to have the real-time public transportation
information. So, if I really knew when the buses were going to come close to my home, I
wouldn't need to stand out there and wait for 20 minutes.'

(Table 2 about here)

The second preferred area was energy, which was closely related to environmental
conservation. For example, one citizen said, 'l put energy just because ... whether we know
it or not, we're wasting so much and there's a lot of improvement since the environment is
getting worse' (FG1). As with mobility, energy was identified as a priority area as it is the
basis on which other smart city projects can be built. This was particularly voiced by
government interviewees, for whom waste and water management projects, for example,
cannot be addressed without first addressing price control and proper management of
electricity resources.

With regard to healthcare, participants had a preference for projects that facilitate
remote medical assistance since 'no one really wants to be in a hospital. So, if you are able to
be [at] home, [you will] be more comfortable. I think that it would help people get better
faster' (Entrepreneur, interview). In addition, participants agreed that these projects would
allow access to health resources at any time and in any place. This would offload the hospitals
from minor queries, which are the vast majority, in order to focus resources on the most
serious cases.

In Chattanooga, participants agreed that ensuring adequate water quality is critical to
the health of the population. As can be seen in Figure 2, in which the results of the weighted
preferences in relation to the allocated budget by the group of stakeholders are presented,
water quality monitoring is considered among the most important smart city projects in
Chattanooga. In fact, Figure 2 shows that stakeholders allocated the largest amounts to water
and waste management projects, energy and health projects, even though they listed mobility
as the first priority area. Besides, a greater distribution of the budget among different projects
can be observed among citizens, whereas the rest of the stakeholders showed clearer
preferences for selected projects.

(Figure 2 about here)

We found that participants generally consider public safety the lowest priority area in
Chattanooga. Some stakeholders pointed out that, while important, the other areas of the
city were higher priorities than public safety. In addition, citizens were skeptical about the
real usefulness of some projects, such as predictive policing or real-time crime mapping.
They also expressed concerns about the use of personal data by law enforcement agencies.
In particular, some citizens said that they had witnessed how the police had abused
technology. This opinion was not shared by government officials, business people and
members of non-profit organizations, who were keener on supporting public safety projects.
These stakeholders, in contrast to the citizens, pointed out that the city must start by being
safe for the citizens in order to be truly smart. Projects to improve mobility or health would
be useless if citizens do not feel safe. For example, 'I follow the local news, and there's always
a ton of business reports every week about gunshots somewhere. What happened recently
with the (name) club... Someone left off 15 shots into the air. I think they shot three people
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or something. It feels like that people were, and it was like I think it's a huge effort in trying
to prosecute because of a ton of police patrols across the area... we are trying to solve the
symptoms and not the actual root of the problem.' (Entrepreneur, interview).

Before finalizing the budgeting activity, we asked participants what other smart city
projects were needed in the city. We collected a total of 23 additional smart city projects ideas
in addition to those we had proposed. The full list can be found in Table 3. These new
projects introduced new areas of smart cities development (e.g., government management).
Out of these projects, 30.4% were related to mobility, 17.4% to government management
and 17.4% to public safety. Proposals for mobility projects related to public transportation
and bike were formulated by stakeholders from academia, citizens, and government. In
contrast, initiatives of a more private nature such as electric scooters or car-sharing were
formulated by entrepreneurs. Meanwhile, projects related to greater transparency in
government management and publicity of city data were proposed by entrepreneurs and,
above all, non-profits members. In general, we observe in the stakeholders' suggestions the
need for more efficient management of the city's tesources through data collection, analysis
and management. For example, 'I think a lot of smart city data is heading towards vehicle-
related analytics, and I think that you know cities are made of human beings and I think that
the more that we can collect data about what human beings are doing, the better off will be
and understanding how we activate public space." (Non-profit, interview). Some of these
projects, are not based on the use of ICT-based technologies (e.g., bike lanes), which suggest
that stakeholders sometimes prefer non-ICT-based solutions to tackle the city needs (e.g.,
mobility).

(Table 3 about here)

4.4 Barriers for the implementation of smart city projects

We asked stakeholders what they considered to be barriers to the implementation of smart
city applications and projects in Chattanooga. Three themes were identified from
stakeholders as potential barriers to the implementation of smart city projects: funding,

public buy-in, and politics.
4.4.1 Funding

For stakeholders in academia, prioritizing projects within the context of actual budget
constraints and the need for funding in other areas was considered a potential barrier. One
stakeholder specifically focused on how to disperse funds among the different smart city
projects: 'I think (financing is) the biggest thing because I think that one of the major
challenges is that the smart city concept is very broad. How do you prioritize and give any
single project the money that it needs to be successful?' (Academia, FG4). A non-profit
stakeholder expressed concerns about funding for smart city projects when there is already
limited funding for existing public projects: 'l think resources from the public sector would
be a challenge. We're already underfunding most things related to a lot of aspects of this'
(Interview). Another participant, involved in overseeing smart city development, felt the
budgetary challenge would lie in convincing the city that to allocate funding to any given
smart city project in question would be in their interest: 'I think that, if, if we don't present
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it in good light and have (a) good support use case built, then it's going to be difficult to sell
to some elected officials to ... budgetary freedom to move forward' (Government, interview).

4.4.2 Public buy-in

In addition to procuring funding for smart city projects, there was a consensus among
stakeholders that public buy-in could be a barrier to the implementation of these projects.
Here, an academic describes the prerequisite for citizens to see a particular smart city
application or project as one that is satisfying an existing need, or at least a manufactured
one: 'No one will adopt a new innovation unless they perceive that they need it. So, you have
to communicate that there's a perceived need and that this (project) will fill that need that
the individual has' (FG5).

Resistance to the adoption of new technology was another perceived encumbrance
to the public buy-in of some projects. An entrepreneur felt that some end-users would be
resistant to integrating and adapting to some of the technologies discussed: 'Health care, 1
feel, [there] is going to be a pushback from medical officials. There's one thing that we kind
of noticed is that it's not so much that the technology is not there. It's that doctors who've
been in the industry for 20, 30 years they love writing down things on paper. They don't
know how to work a computer even though you need to have an MD' (Interview).

Other stakeholders identified those smart city applications that may be perceived as
threatening to specific communities and to which those communities, and others, could be
resistant. A citizen focus group participant expressed this sentiment regarding their own
trepidation about certain smart city applications: 'So obviously the police force and crime
mapping stuff, the body cam stuff, I'm neutral towards. Again, it depends on what controls
are in place, but predictive policing and real-time crime mapping were huge red flags that I
don't think I would personally buy into regardless of the case that was made' (FG2).

Stakeholders from both the non-profit and government sectors viewed privacy
concerns about smart city applications and a lack of understanding about what the
technology does, respectively, as potential barriers to public buy-in. These concerns connect
back to the previous discussion of the ethical standards that should guide smart city projects,
transparency. These concerns suggest that buy-in necessitates transparency, which was
considered an important ethical standard that should characterize smart city projects by every
stakeholder category. And while government officials who are knowledgeable in this
understand the technology, the question of how this knowledge gets transferred to the
general population in a way that translates into their acceptance of the technology and trust
of those implementing it remains to be answered.

4.4.3 Politics

The final theme that emerged from participants in every stakeholder group was the belief
that a myriad of political forces could hinder the implementation of smart city projects. A
member of the government explained, 'Oh, politics for sure, but also like lobbying power
and who can influence the most. And you know you might just have a couple of industries
that, even though it just seems smaller in terms of the input, but the money and political
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power is so much louder than a whole community. So that can be really tricky and frustrating'
(Interview).

One political interest of concern for stakeholders were those in real estate
development potentially thwarting 'well-intentioned' smart city projects. A non-profit
participant argued, 'Contractors (and) developers having their hands, having leverage on
saying "yes we're still going to build. We don't care about that. How people get their water
and where it comes from, where it goes. We just want to build our buildings and get people
in and make our money". And I could see that the city not being strict on holding (them
accountable)' (Interview).

Regardless of the specific interest, some stakeholders believed that it was ultimately
the power that influenced politics, which in turn would determine whether or not smart city
projects would be implemented. One of the citizens believed that any smart city project that
would directly benefit low-income citizens, such as public transit, would not get implemented
because it does not directly benefit those making decisions about these projects: “With
mobility, I see a lack of interest, because very much the people who run the city, they have
cars, they have money, they don't live in these neighborhoods where people cannot get out'
(FG2). This concern is a valid one as political will and active engagement can be the
difference between a smart city initiative that languishes and one that is propelled forward
(Bennett et al., 2017).

It is worth noting that participants from every stakeholder group, except
government, voiced concern that smart city initiatives might exacerbate existing inequalities.
The implication that some smart city applications could have an unintended negative effect
on marginalized communities was seen as a threat to the community as a whole, 'Or if this
monitoring system signals a whole, you know ten police cars in there and they end up once
again raiding someone's house or doing something, somebody's getting sued on that one...'
(Academial, FG), and subsequently presenting a challenge to the adoption of smart city
initiatives: 'I think that just incentivizes animosity against anyone who is working in security
too, for individuals who live in the area. If you feel like you are hyper-policed, and every
move you make is being watched, you feel like you've been put in a tank like you're
somebody's little pet project, and I don't think that will reap positive benefits in society'
(Citizens, FG).

These stakeholders also expressed concern that the smart city projects that might be
prioritized and ultimately funded would be those that only benefit the privileged. For
example, 'So, the underlying equity issues will be the biggest challenge to implementing these
things. And you're going to see the resources to distribute as they have historically
distributed, which is folks who have, yeah, maybe it's more who gets... Maybe that's the
challenge' (Non-profit, interview). Here we see two sides of the coin of smart city
governance: the necessity of government to push and implement smart city initiatives and
those outside of government recognizing the need for power to lie within the collective in
order to shape how smart city initiatives impact communities. Balancing top-down and
bottom-up approaches in smart city governance is indeed the challenge.

(Table 4 here)
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5. Discussion and conclusion

In this study, we explore the case of Chattanooga, a city that has particularly benefited from
the implementation of ICTs, to answer four research questions: How do stakeholders define
a smart city? Which ethical principles should govern smart city projects? What are the
stakeholders' priority areas for the development of future smart city projects? And, what are
the perceived barriers to the successful implementation of smart city projects? Our analysis
of the stakeholders' interviews and focus groups data provides the following insights and
implications for smart city development.

First, the definition of 'smart city' by stakeholders coalesced around the notion that
innovation for the sake of innovation is not smart, but rather a city that 7 smart is one that
is intertwined with and responsive to its community, in line with critical positions in the
literature on smart cities (Anthopoulos, 2017; Cardullo & Kitchin, 2019; Hollands, 2008,
2015). This conceptualization sees the smart city as one that —with or without technology—
functions efficiently at its core, whereas the ICT-based solutions are not seen as the panacea
to solve dysfunctional problems and make the city' smart' (Coletta et al., 2019; Greenfield,
2013). We also found some contrasting perspectives, as citizens were particularly concerned
about accessibility, perhaps because they do not represent primary stakeholders that are
normally involved in the decision-making around smart city initiatives (Agbali et al., 2019;
Cardullo & Kitchin, 2019; Kitchin, 2019). The perspectives of the stakeholders help to
provide us with our own definition of a smart city. Based on their feedback, we posit that a
smart city is one that is efficient, sustainable and equitable for all citizens. While this case
study focuses on a medium-sized city in the southern US, the stakeholdet's values for a smart
city are consistent with some of the European Union's top institutions (see Kollar et al.,
2018).

Second, we found that stakeholders envision a smart city built on clear ethical
principles. This research provides new evidence that supports the need for models of the
smart city focused on the ideas of citizenship, social inclusion, public goods, equity, and
sustainability (Kitchin, 2019). Our respondents were able to think of each of the ethical
principles beyond their own potential silos and instead envision a symbiosis among the
principles. The themes that emerged from the respondents suggest the possibility of an
ethical framework for smart city applications and projects that can be used by those involved
in its design, development and deployment (Kitchin, 2016; Mark & Anya, 2019).

We also found areas of divergence in the views of stakeholders. These differences
reflect the, at times, contrasting priorities between end-users and those who are tasked with
the implementation of the technology. While a divergence on the surface, underneath, the
desire for sustainability from institutional actors and the desire for social inclusion, equity and
transparency from non-institutional actors are indeed connected. Transparency and social
inclusion of diverse stakeholders are needed in order to direct the socio-technical transition
of a smart city initiative into an equitable, and thus, a sustainable one. Perhaps in this context,
social inclusion and equity are those smart city ethical principles that coalesce around
common values shared by all and through co-production, creating cities that are smart not
as a function of its smartness, but rather as a function of its social inclusion (McLaren &
Agyeman, 2018). Here, smart cities can be reimagined by not seeing citizens as passive
consumers or beneficiaries of smart city initiatives, but instead, as active co-creators
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grounded in 'civil, social, and political rights and the common good' (Kitchin, 2018, p. 221),
allowing for reorganizing how these initiatives are implemented. This lays the groundwork
for a diverse array of stakeholders to coalesce around the common values they share in order
to direct innovation in such a way that produces a sustainable future (see Doyon, 2018;
Loorbach & Rotmans, 2010). As already stated by other authors (e.g., Praharaj & Han, 2019),
these proposals should be based on local realities and contextual studies, such as the one
presented here. In particular, unlike countries in Europe or Asia, the US could be considered
a 'corporatocracy' where there is less government regulation and less overall input from
different stakeholders, especially citizens as it relates to private enterprise. This reality means
that new smart city projects in the US must pay particular attention to the ethical principles
on which they are built.

Third, determining the stakeholders' priority areas for the development of future
smart city projects requires specific, local case studies. This study contributes to increasing
the knowledge about inhabitants' preferences for smart city services, a line of research
recently initiated in some Asian cities (see Ji et al., 2021). The results of the present study
suggest that the smart city imagined by Chattanooga's stakeholders would have improved
the environmental sustainability and the quality of life rather than have intensively
implemented ICT-based solutions (see Giffinger et al., 2007). According to our analysis, the
smart city desired by citizens is far from the trend that US cities are moving towards.
Particulatly, the projects preferred by citizens are not in line with those desired by other
stakeholders, as they prioritize the projects which improve the city public services, in contrast
with the privatization of the urban space in the US, supported to a greater extent by
entrepreneurs and government officials (Hefetz & Warner, 2007). This result is even more
relevant as previous research suggest that the market-based development model
implemented in Chattanooga —and other medium-sized cities in the US— is in practice
exacerbating the racial cleavages already existing in the city (Fletcher, 2020). This negative
impact could be mitigated by including citizen participation mechanisms in the smart city
policymaking process as suggested above (Panagiotopoulou & Stratigea, 2017), as well as by
implementing holistic governance models such as the one proposed by Castelnovo et al.
(20106). In this regard, experiences of participation in the design of smart Dutch cities can
serve as examples of how to increase of awareness and understanding of, and empathy for,
the interests of other stakeholders (e.g., Ooms et al., 2020; van Waart et al., 2016).

Finally, we explored the potential barriers to the implementation of smart city
projects. In our results, we differentiate three major barriers: funding constraints, public
acceptance, and political interests. Funding constraints could be a major barrier in the US,
where staunch neoliberal ideology drives local governments to promote private urban design
initiatives over publicly owned initiatives. Unlike cities in Europe, where barriers derived
from regulations required legal-based solutions (e.g., Bjorner, 2021), cities in the US should
pursue public-private partnerships —such as the Smart Community Collaborative in
Chattanooga— as a solution to assure that the private initiatives also promote the public
interest. In turn, these initiatives can discourage some key actors from trying to use smart
city projects for political gain.

The barriers to public acceptance, or buy-in, are in line with the studies on innovation
adoption and technological acceptance, which indicate that a low perception of usefulness
can be a barrier to technological implementation (Davis, 1986; Habib et al., 2020; Rogers,
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2003; Tang et al., 2019). And even if the public does perceive the technology to be useful,
there may be attitudinal barriers to accepting the technology, such as privacy concerns or
lack of knowledge about the technology, both of which are factors related to 'trust in
technology' in the context of smart cities (Habib et al., 2020). These barriers could slow down
the implementation of smart city projects. Beyond advertising campaigns, the transparency
of public-private initiatives for the development of smart city projects could mitigate this
petrception among stakeholders. Transparency can be achieved through publicity of smart
city indicators, a clear and well-communicated roadmap, informed decisions with up-to-date
data and open government initiatives.

This study has some limitations, which serve as a basis for future studies. First, we
aimed to answer our research question using an exploratory approach, which motivated the
qualitative design of the study. While we provide profound conclusions, the results are not
representative of the population of Chattanooga. Particularly, the use of a hypothetical
budget activity to collect the stakeholders' views proved its usefulness weighing the
stakeholders' preferred smart city projects, from which we could provide suggestions for a
future roadmap towards a smarter Chattanooga. This data collection method, however, may
lead to richer results if representative samples of the city are used, also including participants
from different socio-demographic backgrounds.

Second, this study explores the case of a medium-sized city in the southern US, a
region characterized by an embrace of small government and privatization of traditionally
public services. However, the opinions of our participants were not overwhelmingly
conservative. This result might be due to the fact that the City Council in Chattanooga is
playing a central role in the development of smart city services, along with other public and
private actors. Studies carried out in other cities of the same size US might obtain more
skeptical attitudes toward government support of public services. Third, the respondents
held similar values as it pertains to what a smart city should be. We believe this may be due
to the fact that Chattanooga has built its public reputation from that of a dirty industrial city
to a 21* century smart, livable city. Many of its residents are both aware of this and embody
a spirit of progress. Regardless, we believe that our results are relevant in terms of providing
the stakeholders' view of a city that, despite developing smart city projects, does not appear
in the smart city rankings conducted to date.

Fourth, the focus groups and interviews were conducted in a world before the Covid-
19 pandemic and the social protests that occurred throughout the US and other countries of
the world over the murder of George Floyd by a police officer in Minneapolis. While there
is no reason to assume that these two events have changed the definitions of smart cities,
the ethical principles on which they should be planned, and the perceived barriers to
implementing smart city projects, they may have changed stakeholders' preferences regarding
the priority areas for smart city development. In particular, if the study were conducted at
this time, we would expect to find a greater preference for smart health projects and an even
lower preference for smart public safety projects. In fact, regarding the former, some cities
have been already implemented health smart city projects to better monitor the evolution of
the pandemic (see, e.g., Sonn etal, 2020). As society shifts and adapts to life after a
pandemic, future studies should examine what stakeholder preferences are for smart city
projects in the post-Covid-19 world.

Acknowledgments

17



Manuscript accepted by journal International Jonrnal of Urban Sciences

The authors thank Sapp for her administrative assistance and Katie Meadows for her
research assistance. To the reviewers for their comments, which helped us improve the
overall quality of the manuscript.

Funding
This work was funded by the University of Tennessee at Chattanooga and the University of
Cadiz under collaboration agreement UCA /ROSREC/2018.

References

Agbali, M., Trillo, C., Ibrahim, I. A., Arayici, Y., & Fernando, T. (2019). Are Smart
Innovation Ecosystems Really Seeking to Meet Citizens’ Needs? Insights from the
Stakeholders’ Vision on Smart City Strategy Implementation. Swart Cities, 2(2), 307-
327. https://doi.org/10.3390/smartcities2020019

Anthopoulos, L. G. (2017). Understanding Smart Cities: A Tool for Smart Government or an
Industrial ~— Trick? (Vol. 22). Springer International Publishing.
https://doi.org/10.1007 /978-3-319-57015-0

Bennett, D., Pérez-Bustamante, D., & Medrano, M.-L. (2017). Challenges for Smart Cities in
the UK. En M. Peris-Ortiz, D. Bennett, & D. Pérez-Bustamante (Eds.), Sustainable
Smart Cities: Creating Spaces for Technological, Social and Business Development (pp. 1-14).
Springer.

Bjorner, T. (2021). The advantages of and barriers to being smart in a smart city: The
perceptions of project managers within a smart city cluster project in Greater
Copenhagen. Cities, 114, 103187. https://doi.org/10.1016/j.cities.2021.103187

Bollier, D. (1998). How smart growth can stop sprawl: A fledgling citizen movement expands. Essential
Books.

Borghys, K., van der Graaf, S., Walravens, N., & Van Compernolle, M. (2020). Multi-
Stakeholder Innovation in Smart City Discourse: Quadruple Helix Thinking in the
Age of  “Platforms”.  Frontiers — in  Sustainable  Cities,  2(5),  1-0.
https://doi.org/10.3389 /frsc.2020.00005

Calzada, 1. (2016). (Un)Plugging Smart Cities with urban transformations towards multi-
stakeholder city-regional complex urbanity? URBS: Revista de estudios urbanos y ciencias
sociale, 6(2), 25-45.

Caragliu, A., Del Bo, C., & Nijkamp, P. (2011). Smart Cities in Europe. Journal of Urban
Technology, 18(2), 65-82. https://doi.org/10.1080/10630732.2011.601117

Cardullo, P., Di Felicaiantonio, C., & Kitchin, R. (Eds.). (2019). The right to the smart city (First
edition). Emerald Publishing.

Cardullo, P., & Kitchin, R. (2019). Smart urbanism and smart citizenship: The neoliberal
logic of ‘citizen-focused’” smart cities in Europe. Environment and Planning C: Politics
and Space, 37(5), 813-830. https://doi.org/10.1177,/0263774X18806508

Castelnovo, W., Misuraca, G., & Savoldelli, A. (2016). Smart Cities Governance: The Need
for a Holistic Approach to Assessing Urban Participatory Policy Making. Social Science
Computer Review, 34(6), 724-739. https://doi.org/10.1177/0894439315611103

Central Intelligence Agency. (2020). The World Facthook. Central Intelligence Agency.
https://www.cia.gov/library/publications/the-wotld-factbook/fields /349.html

18



Manuscript accepted by journal International Jonrnal of Urban Sciences

Charmaz, K. (2004). Premises, Principles, and Practices in Qualitative Research: Revisiting
the Foundations. Qualitative Health Research, 14(7), 976-993.
https://doi.org/10.1177/1049732304266795

Chifor, B.-C., Bica, 1., & Patriciu, V.-V. (2017). Sensing service architecture for smart cities
using  social network  platforms.  Soft  Computing, 21(16), 4513-4522.
https://doi.org/10.1007 /s00500-016-2053-x

Clark, J. (2020). Uneven innovation: The work of smart cities (1st Edition). Columbia University
Press.

Coletta, C., Evans, L., Heaphy, L., & Kitchin, R. (Eds.). (2019). Creating smart cities. Routledge.

Davis, F. D. (1986). A technology acceptance model for empirically testing new end-user information
systems: — Theory — and  results  [Massachusetts  Institute of  Technology].
http://hdlhandle.net/1721.1/15192

Doyon, A. (2018). Emerging Theoretical Space: Urban Planning and Sustainability
Transitions. En T. Moore, F. de Haan, R. Horne, & B. J. Gleeson (Eds.), Urban
Sustainability Transitions (pp- 213-231). Springer Singapore.
https://doi.org/10.1007/978-981-10-4792-3_12

Eremia, M., Toma, L., & Sanduleac, M. (2017). The Smart City Concept in the 21st Century.
Procedia Engineering, 181, 12-19. https://doi.org/10.1016/j.proeng.2017.02.357

Falconer, G., & Mitchell, S. (2012). A Systematic Process for Enabling Smart+Connected
Communities. 11.

Fell, N., True, H. H., Allen, B., Harris, A., Cho, J., Hu, Z., Sartipi, M., Place, K. K., &
Salstrand, R. (2019). Functional measurement post-stroke via mobile application and
body-worn sensor technology. mHealth, 5, 47-47.
https://doi.org/10.21037 /mhealth.2019.08.11

Fernandez-Anez, V., Fernandez-Gtuell, ]J. M., & Giffinger, R. (2018). Smart City
implementation and discourses: An integrated conceptual model. The case of Vienna.
Cities, 78, 4-16. https://doi.org/10.1016 /j.cities.2017.12.004

Fletcher, A. L. (2020). Smart city visions: Pathways to participatory planning in two American
cities. Foresight, 22(5/6), 689-702. https://doi.org/10.1108/FS-04-2020-0036

Giffinger, R., Fertner, C., Kramar, H., Kalasek, R., Pichler-Milanovi¢, N., & Meijers, E.
(2007). Smart cities. Ranking of Enropean medinm-siged cities (p. 28). Centre of Regional
Science (SRF). http://www.smart-cities.eu/download/smart_cities_final_report.pdf

Gollin, D., Jedwab, R., & Vollrath, D. (2016). Urbanization with and without
industrialization. Journal of Economic Growth, 21(1), 35-70.
https://doi.org/10.1007/s10887-015-9121-4

Greenfield, A. (2013). Against the smart city. Do Publications.

Habib, A., Alsmadi, D., & Prybutok, V. R. (2020). Factors that determine residents’
acceptance of smart city technologies. Bebaviour & Information Technology, 39(6), 610-
623. https://doi.org/10.1080/0144929X.2019.1693629

Hefetz, A., & Warner, M. (2007). Beyond the market versus planning dichotomy:
Understanding privatisation and its reverse in US cities. Local Government Studies, 33(4),
555-572. https://doi.org/10.1080/03003930701417585

Hollands, R. G. (2008). Will the real smart city please stand up?: Intelligent, progressive or
entrepreneurial? Cizy, 12(3), 303-320. https://doi.org/10.1080/13604810802479126

Hollands, R. G. (2015). Critical interventions into the corporate smart city. Cambridge Journal

19



Manuscript accepted by journal International Jonrnal of Urban Sciences

of Regions, Economy and Society, 8(1), 61-77. https://doi.org/10.1093/cjres /rsu011

Ji, T., Chen, J.-H., Wei, H.-H., & Su, Y.-C. (2021). Towards people-centric smart city
development: Investigating the citizens’ preferences and perceptions about smart-
city services in ‘Taiwan. Swstainable  Cities and  Society, 67, 102691.
https://doi.org/10.1016/j.s¢s.2020.102691

Kitchin, R. (2016). The ethics of smart cities and urban science. Philosophical Transactions of
The Royal Society. A Mathematical Physical and Engineering Sciences, 374(2083), 1-15.
https://doi.org/10.1098 /1sta.2016.0115

Kitchin, R. (2018). Reframing, Reimagining, and Remaking Smart Cities. En R. Kitchin, C.
Coletta, L. Evans, & L. Heaphy (Eds.), Creating Smart Cities (1.* ed., pp. 219-230).
Routledge.

Kitchin, R. (2019). Toward a Genuinely Humanizing Smart Urbanism. En P. Cardullo, C. Di
Feliciantonio, & R. Kitchin (Eds.), The Right to the Smart City (pp. 193-204). Emerald
Publishing Limited. https://doi.org/10.1108/978-1-78769-139-120191014

Kollar, M., Bubbico, R. L., & Arsalides, N. (2018). Swart Cities, Smart Investment in Central,
Eastern and South-Eastern Eurgpe (p. 46). European Investment Bank. 10.2867/4516

Kvale, S., & Brinkmann, S. (2009). Interl iews: Learning the craft of qualitative research interviewing
(2nd ed). Sage Publications.

Laflamme, E. M., Way, P., Roland, J., & Sartipi, M. (2020). Using Generalized Linear Mixed
Models to Predict the Number of Roadway Accidents: A Case Study in Hamilton
County, Tennessee.  The  Open  Transportation — Journal, — 14(1),  1-13.
https://doi.org/10.2174/1874447802014010001

Lin, C., Zhao, G., Yu, C., & Wu, Y. (2019). Smart City Development and Residents’ Well-
Being. Sustainability, 11(3), 676. https://doi.org/10.3390/sul11030676

Loorbach, D., & Rotmans, J. (2010). The practice of transition management: Examples and
lessons from four distinct cases. Futures, 42(3), 237-246.
https://doi.org/10.1016/j.futures.2009.11.009

Lundy, D. (2019, marzo 3). Moments in Memory: How Chattanooga cleaned up its act after
being named the dirtiest city in  America.  Times  Free  Press.
https:/ /www.timesfreepress.com/news/local/story/2019/mar/03/moments-
memorty-how-chattanoogcleaned-its-act/489833/

Lytras, M., Visvizi, A., & Sarirete, A. (2019). Clustering Smart City Services: Perceptions,
Expectations, Responses. Sustainability, 11(6), 1669.
https://doi.org/10.3390/su11061669

Mark, R., & Anya, G. (2019). Ethics of Using Smart City Al and Big Data: The Case of Four
Large European Cities. The ORBIT  Journal, 2(2), 1-306.
https://doi.org/10.29297 /orbit.v2i2.110

Marvin, R. (2018, mayo 4). Gig City: How Chattanooga Became a Tech Hub. PC Magazine.
https://www.pcmag.com/news/gig-city-how-chattanooga-became-a-tech-hub

Mattern, S. (2013). Methodolatry and the art of measure: The new wave of urban data
science. Design Observer: Places, 5. https://placesjournal.org/article/methodolatry-
and-the-art-of-measure/

Mattern, S. (2017). A City Is Not a Computer. Places Journal, 2017.
https://doi.org/10.22269 /170207

MclLaren, D., & Agyeman, J. (2018). Smart for a Reason: Sustainability and social inclusion

20



Manuscript accepted by journal International Jonrnal of Urban Sciences

in the sharing city. En C. Coletta, L. Evans, L. Heaphy, & R. Kitchin (Eds.), Creating
Smart Cities (1st Edition, p. 13). Routledge.

Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis: An expanded sourcebook (2nd
ed). Sage Publications.

Morgan, D. L., Krueger, R. A, & King, J. A. (Eds.). (1998). Focus group kit. SAGE
Publications.

Musulin, K. (2020, noviembre 19). G20 invites 2 US cities to adopt global policy roadmap. Smart
Cites Dive. https://www.smattcitiesdive.com/news/g20-invites-2-us-cities-to-
adopt-global-policy-roadmap/589352/

Nam, T., & Pardo, T. A. (2011). Conceptualizing smart city with dimensions of technology,
people, and institutions. Proceedings of the 12th Annual International Digital Government
Research Conference on Digital Government Innovation in Challenging Times - Dg.o "11, 282.
https://doi.org/10.1145/2037556.2037602

Ooms, W., Caniéls, M. C. J., Roijakkers, N., & Cobben, D. (2020). Ecosystems for smart
cities: Tracing the evolution of governance structures in a dutch smart city initiative.
International — Entreprenenrship — and — Management — Journal,  16(4), 1225-1258.
https://doi.org/10.1007/s11365-020-00640-7

Palinkas, L. A., Horwitz, S. M., Green, C. A., Wisdom, J. P., Duan, N., & Hoagwood, K.
(2015). Purposeful Sampling for Qualitative Data Collection and Analysis in Mixed
Method Implementation Research. Administration and Policy in Mental Health and Mental
Health Services Research, 42(5), 533-544. https://doi.org/10.1007/s10488-013-0528-y

Panagiotopoulou, M., & Stratigea, A. (2017). Spatial Data Management and Visualization
Tools and Technologies for Enhancing Participatory e-Planning in Smart Cities. En
A. Stratigea, E. Kyriakides, & C. Nicolaides (Eds.), Swart Cities in the Mediterranean.
Coping with Sustainability Objectives in Small and Mediumr-sized Cities and Island Communities
(pp. 31-57). Springer International Publishing.

Paroutis, S., Bennett, M., & Heracleous, I.. (2014). A strategic view on smart city technology:
The case of IBM Smarter Cities during a recession. Technological Forecasting and Social
Change, 89, 262-272. https://doi.org/10.1016/j.techfore.2013.08.041

Praharaj, S., & Han, H. (2019). Cutting through the clutter of smart city definitions: A reading
into the smart city perceptions in India. City, Culture and Society, 18, 100289.
https://doi.org/10.1016/j.ccs.2019.05.005

Rogers, E. M. (2003). Diffusion of innovations (5th ed). Free Press.

Sassen, S. (2001). The global city: New Y ork, London, Tokyo (2nd ed). Princeton University Press.

Satyam, A., & Calzada, 1. (2017). The smart city transformations: The revolution of the 21st century.

Schumacher, E. F. (1993). Swmall is beantiful: A study of economics as if pegple mattered. Vintage
Books.

Shelton, T., & Lodato, T. (2019). From smart cities to smart citizens? Searching for the
‘actually existing smart citizen’ in Atlanta, Georgia. En C. Coletta, L. Evans, L.
Heaphy, & R. Kitchin (Eds.), Creating Smart Cities (pp. 144-154). Routledge.

Sonn, J. W., Kang, M., & Choi, Y. (2020). Smart city technologies for pandemic control
without lockdown. International ~ Journal of Urban  Sciences, 24(2), 149-151.
https://doi.org/10.1080/12265934.2020.1764207

Tang, T., Hou, J. (Jove), Fay, D. L., & Annis, C. (2019). Revisit the drivers and barriers to e-
governance in the mobile age: A case study on the adoption of city management

21



Manuscript accepted by journal International Jonrnal of Urban Sciences

mobile apps for smart urban governance. Journal of Urban Affairs, 1-23.
https://doi.org/10.1080/07352166.2019.1572455

Thomas, V., Wang, D., Mullagh, L., & Dunn, N. (2016). Where’s Wally? In Search of Citizen
Perspectives on the Smart City. Sustainability, 8(3), 207.
https://doi.org/10.3390/su8030207

United Nations, Department of Economic and Social Affairs, & Population Division. (2019).
World urbanization prospects: The 2018 revision.

U.S. Census Bureau. (2021). Annnal Estimates of the Resident Population for Incorporated Places
(Tennessee) [Official government website].
https:/ /www.census.gov/data/datasets/time-seties /demo/popest/2010s-total-
cities-and-towns.html

van Waart, P., Mulder, 1., & de Bont, C. (2016). A Participatory Approach for Envisioning a
Smart City. Social  Science Computer — Review, 34(6), 708-723.
https://doi.org/10.1177/0894439315611099

Vanolo, A. (2014). Smartmentality: The Smart City as Disciplinary Strategy. Urban Studies,
51(5), 883-898. https://doi.org/10.1177/0042098013494427

Vidiasova, L., & Cronemberger, F. (2020). Discrepancies in perceptions of smart city
initiatives in Saint Petersburg, Russia. Swstainable Cities and Society, 59, 102158.
https://doi.org/10.1016/j.s¢s.2020.102158

Wilkinson, S. (1998). Focus group methodology: A review. International Jonrnal of Social Research
Methodology, 1(3), 181-203. https://doi.org/10.1080/13645579.1998.10846874

Xu, Z., Xu, J., Yin, H., Jin, W., Li, H., & He, Z. (2019). Urban river pollution control in
developing countries. Nature Sustainability, 2(3), 158-160.
https://doi.org/10.1038/s41893-019-0249-7

Yigitcanlar, T., Kankanamge, N., & Vella, K. (2021). How Are Smart City Concepts and
Technologies Perceived and Utilized? A Systematic Geo-Twitter Analysis of Smart
Cities in  Australia.  Journal of  Urban  Technology, 28(1-2), 135-154.
https://doi.org/10.1080/10630732.2020.1753483

Yin, C., Xiong, Z., Chen, H., Wang, J., Cooper, D., & David, B. (2015). A literature survey
on  smart cities.  Swence  China  Information — Sciences,  58(10),  1-18.
https://doi.org/10.1007 /s11432-015-5397-4

Zandbergen, D., & Uitermark, J. (2020). In search of the Smart Citizen: Republican and
cybernetic citizenship in the smart city. Urban Studies, 57(8), 1733-1748.
https://doi.org/10.1177/0042098019847410

22



Manuscript accepted by journal International Jonrnal of Urban Sciences

Tables

Table 1. Descriptive statistics for study participants (IN = 72).

Focus groups Interviews Total
Variable n % n % 7 %
Gender
Male 19 43.2 20 71.4 39 54.2
Female 25 56.8 7 25 32 44 .4
Androgynous - - 1 3.6 1 1.4
Age
18-29 18 40.9 7 25.9 25 35.2
30-39 12 27.3 9 33.3 21 29.6
40-49 7 15.9 6 22.2 13 18.3
50-59 5 11.4 2 7.4 7 9.9
60 and up 2 4.5 3 11.1 5 7
Ethnicity
Non-Hispanic White 22 50 24 85.7 46 63.9
African American 5 11.4 1 3.6 6 8.3
Latino or Hispanic 3 6.8 3 10.7 6 8.3
Asian 12 27.3 - - 12 16.7
Multiple Ethnicity 2 4.5 - - 2 2.8
Education
Less than high school 1 2.3 - - 1 1.4
High school or equivalent 10 22.7 1 3.6 11 15.3
Some college but no degree 3 6.8 1 3.6 4 5.6
Associate 2 4.5 - - 2 2.8
Bachelor 8 18.2 15 53.6 23 31.9
Graduate 20 45.5 11 39.3 31 431
Disability
Yes 4 9.1 - - 4 5.8
No 40 90.9 25 100 65 94.2
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Ranking

Weight

Smart city areas and projects NI 1st 2nd 3rd 4th 5th () RW  Project weight ~RPW
Mobility 25 15 15 7 10 254 1
Intelligent traffic signals § 25 24 9 4 2 258 1.00
Real-time public transit information 27 13 9 1 8 4 154 .60
Real-time road navigation 27 14 9 7 9 6 151 .59
Smart parking 21 4 7 13 8 19 122 A7
Autonomous vehicles 29 8 3 17 3 12 121 A7
Integrated multimodal information 35 5 7 8 13 4 107 41
Vehicles sharing 33 4 9 5 9 12 101 .39
Energy 23 18 10 15 6 253 .99
Home energy automation systems 1 34 21 15 1 - 301 1.00
Dynamic electricity pricing 22 27 20 - - 278 .92
Smart streetlights 3 12 23 33 1 - 253 .84
Healthcare 16 10 26 13 7 231 91
Telemedicine 5 29 7 13 8 10 238 1.00
Remote patient monitoring 5 7 20 27 10 3 219 92
Data-based public health interventions for maternal and child health 5 16 16 7 17 11 210 .88
Real time-air quality information 7 14 8 8 17 18 178 75
Lifestyle wearables 9 5 21 11 10 16 178 75
Waste and water management 13 14 10 7 28 193 76
Water quality monitoring 1 4 21 6 - - 322 1.00
Leakage detection and control 3 20 40 9 - - 287 .89
Optimization of waste collection routes 6 7 8 51 - - 220 .68
Public safety 5 17 10 19 21 182 72
Real-time crime mapping 8 36 8 12 4 4 260 1.00
Predictive policing 18 8 14 21 4 7 174 .67
Disaster eatly—warning systems 12 14 9 8 1217 171 .66
Body-worn cameras 14 6 14 10 16 12 160 .62
Gunshot detection 203 19 11 12 7 155 .60
Data-driven building inspections 38 6 4 3 129 88 .34

Note: Entries represent the number of respondents who report the projects as their first, second, third, fourth or fifth preference for being designed and implemented in Chattanooga. Weight (*) is based on five points for the

first preference, four points for the second preference, three points for the third preference, two points for the fourth preference, and one point for the fifth preference. Both relative weight (RW) and relative project weight

(RPW) are the weighted total divided by the highest weight (i.e., mobility for the areas). NI = 'not included in the ranking'.

24



Manuscript accepted by journal

International Jonrnal of Urban Sciences

Table 3. Smart city projects desired by stakeholders not initially included in the budget

activity.
Project Area Focus Segments
Usban sensors to detect flooded streets Water Sensors 5
management
Tramway, subway or other alternative public ~Mobility Public infrastructure 4
transport
Air quality monitors Health Sensors 3
Bike lines Mobility Public infrastructure 3
Data-driven city design Government Data 3
Sustainable city transit app Mobility App 2
Integrated open data portal Government Data 2
Electric scooters Mobility City services 2
Renewable energy Energy Renewable resources 5
use
Smart school management platform Education App 2
911 accident prediction Public safety Data 1
Car sharing Mobility App 1
Data-driven public transport Mobility Data 1
Energy-efficient smart buildings Energy Data 1
Integrated data security management Public safety Data 1
Motion detector street lights Public safety Sensors 1
Public education in STEM Education Education 1
Real-time city-data wall panels Government City services 1
Real-time location-based safety alerts app Public safety App 1
Smart payment for parking system Mobility App 1
Smart recycling machines Waste City services 1
management
Sustainable agriculture Health Education 1
Transparent housing pricing Government Data 1
Total 41

Table 4. Barriers to the implementation of smart city projects.

Category Segments
Budgeting/Financial 22

Public buy-in 12
Politics 8
Cultural 7
Inequality 6
Undereducated workforce 3
Existing problems 3

Total 61
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List of figures

Figure 1. Map of the city of Chattanooga, located in the Hamilton County (Tennessee)
(Source: OpenStreetMap).
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Figure 2. Scatter plot representing the location of smart city projects based on weighted

ranking preferences and assigned budget by stakeholder group.
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Note: Smart city projects acronyms are ITS = “Intelligence traffic signals”, RTPTI = “Real-time public transit

information”, RTRN = “Real-time road navigation”, SP = “Smart parking”, AV = “Autonomous vehicles”,
IMI = “Integrated multimodal information”, VS = “Vehicle sharing”, HEAS = “Home energy automation
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systems, DEP = “Dynamic electricity pricing”, SS = “Smart streetlight”, TM = “Telemedicine”, RPM =
“Remote patient monitoring”, DBPHI = “Data-based public health intervention”, RTAQI = “Real-time air
quality information”, LW = “Lifestyle wearables”, WQM = “Water quality monitoring”, LDC = “Leakage
detect and control”, OWCR = “Optimization of waste collection routes”, RTCM = “Real-time crime
mapping”, PP = “Predictive policing”, DEWS = “Disaster early-warning systems”, BWC = “Body-worn
cameras”, GD = “Gunshot detection”, DDBI = “Data-driven building inspections”.
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Appendices

Appendix. Interview and focus groups guide.

1. The smart city concept
1.1. What do you think a smart city is?
1.2. What is it about Chattanooga that makes you think (or not think) of it as a smart city?

2. Ethical principles
2.1. What ethical principles do you think should govern smart city projects?
2.2. Do you think that these ethical principles are currently being met in smart city projects?
2.3. What are the most important ethical principles for smart city applications. Why?

3. Future areas of development and smart city projects
3.1. [Participants received cards with future smart applications distributed among five areas: public safety, healthcare,
mobility, energy, and water and waste management] Here, you have five cards. Please, first, decide how relevant
each area is for you (ranked from 15t to 5. After that, please distribute 1 million dollats among each of
the areas. It is very important that all of you write down the reasons for your choice.
3.2. [After the general policy areas, participants had to discuss specific smart city projects for public safety, healthcare,
mobility, energy and water and waste management]. Now, please distribute the amount already allocated in each
category to the specific smart city projects following the same procedure as before: first, please rank the
projects; second, please allocate the money to each of the projects.
3.3. How do you think these projects can improve your quality of life?

4. Barriers for the implementation of smart city projects
4.1. What kind of batriers do you perceive for these projects to be successfully implemented in
Chattanooga?
4.2. What kind of threats do you perceive from these projects? Why?
4.3. What information or approach do you need for you to accept the implementation of these projects?
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