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Abstract. This paper presents the results of a study seeking to understand users'
attitudes regarding their consumption and use of the Internet, 10T devices, and related
technologies. The framework of the study reviews the concept of Smart City, presents
the position of Santiago (capital of Chile) within a world index of Smart Cities, and draft
the status of three housing complexes located in highly vulnerable areas in Santiago in
light of such an index. Further, we discuss what is missing to solve the gap between
current trends and the image of Santiago as a real Smart City in Latin America.
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1. Introduction

Like the concept of the Internet of Things (1oT), the notion of Smart City is
still elusive. During the last ten years, scholars have dedicated themselves to
defining what Smart Cities are. For example, Gonzales and Rossi (2011)
referred to the concept from the European Platform for Intelligent Cities (EPIC)
analysis. They pointed out that smart cities are based on information and
communication technologies at a conceptual level and have all the
characteristics associated with organizational, technological, economic, and
social development change in a modern city. Neirotti et al. (2014) also focused
on providing a comprehensive understanding of the notion of Smart City. Their
work proposed a taxonomy of application domains that articulates the
interaction of natural resources and energy, transport and mobility, buildings,
government, economy, and people. It revealed that the evolution patterns of a
Smart City depend significantly on the factors of the local context. However, the
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authors say, we do not yet have a shared definition of Smart City and that it is
difficult to identify common global trends. Ojo et al. (2016) mapped several
academic publications focused on the Smart Cities domain. Its objective was to
synthesize an emerging understanding of the smart city concept and determine
the main research themes, types, and gaps in the current research landscape.
They concluded that Smart Cities as urban innovation and transformation
initiatives aim to take advantage of physical infrastructures, information,
communication technologies (ICT), knowledge resources, social infrastructure
for economic regeneration, social cohesion, better administration of the city,
and infrastructure. Silva et al. (2018) are also among those who claim that the
concept of Smart City is still evolving and has not become widespread around
the world due to technological, economic, and government barriers. Likewise,
Pal et al.(2018), whose research focuses on the cutting-edge efforts directed
towards analyzing big data in the context of smart cities, also claim that the
concept of Smart City is a paradigm even in evolution.

On the other hand, Kirimtat et al. (2020) point out that Smart Cities have
emerged because of highly innovative ICT industries and markets. In addition,
they use novel solutions taking advantage of the Internet of Things (loT)
technologies, big data, and cloud computing to establish a deep connection
between each component and layer of a city. Among all these efforts, there are
two that have especially caught our attention. First, Albino et al. (2015) stated
that Smart Cities are multi-faceted, a concept by which they expanded the
notion to include the qualities of people and communities. However, a universal
concept, these authors indicate, can be difficult to define given the variety of
characteristics of cities worldwide. In this regard, they present an account for
approximately 143 self-designated Smart City projects in progress or
completed. Among these initiatives, North America had 35 projects; Europe,
47; Asia, 50; South America, 10; and the Middle East and Africa, 10 (Lee et al.,
2014).

Along the same line, Berrone and Ricart (2020) proposed the cities in motion
index (CIM), which was introduced to analyze 77 city indicators that cover ten
dominant categories in urban life, that is, economy, technology, human capital,
cohesion. social, international reach, environment, mobility and transport,
urban planning, public management, and governance. Berrone and Ricart
evaluated 181 cities in more than 80 countries to determine which were the
smartest cities in the world. Based on their index results, the cities of New York
(US), London (UK) and Paris (France) topped the list respectively, while San
Francisco (US), Boston (US), Amsterdam (Netherlands), Chicago (USA), Seoul
(South Korea), Geneva (Switzerland) and Sydney (Australia) complete the top
10. These researchers indicate that this type of ranking is relevant because it
makes it possible to improve cities' competitiveness and improve the
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sustainability and habitability of Smart Cities in the real world. Santiago de
Chile, in our case, is ranked 68 in the 2020 index.

Category Ranking o
Governance 94 Econamy 30[.J Urban planning
Urban planning 40 ._____'_EE:__..
Technology 94 Human capita \ 20 \. Technology
Environment 29 ./ /_/
Internatlonal .outreach 62 Mobility and transpartation \./. Erwibatmnt
Social cohesion 80
Mobility and Transportation 42 = she S
Human capital 97
Economy_ - 103 Figure 1: Dimensions for Santiago de
Santiago (Chile) 68

Chile. Smart cities index. Image by: Soza,
Source: Smart cities index. Table by Perelli, Tapia, 2021.

Soza, Perelli, Tapia, 2021.

As can be seen, while the term “Smart City” continues to gain more and more
popularity, there is still confusion about what a smart city is, mainly because
various dimensions of analysis that make up the concept are often used
interchangeably.

In our case, with a slightly different approach in our previous work, we began
to develop a taxonomy centered on people, to understand the use of IoT
technologies in the context of Latin American cities that aspire to become Smart
Cities. However, we shifted the focus of our previous study to understanding
the use of 10T in the context of the pandemic (Perelli, 2020). We based our
incipient taxonomy on the adoption of the superposition of the three leading
technologies that define Smart Cities: 10T; Al, and Big Data (Javaid, 2020;
Perelli, 2020), with the role of the contexts in the places where these three
technologies are implemented (Kummitha, 2017, 2020; Perelli, 2020).

Thus, in this paper, we analyze whether the use of 10T in pandemic contexts is
transferable to developing vulnerable urban contexts that aspire to become
Smart Urban Contexts. Our analysis, centered on people, focused on the
adoption of 4 dimensions commonly found in the reviewed literature: connection
and accessibility to the Internet, use of the Internet and its technologies and
devices, for what they use the Internet and its technologies and devices, and
which it is their attitude and perception towards the Internet and its associated
technologies.

In this article, we present the results that emerged from evaluating the reality of
3 different housing complexes in vulnerable urban contexts of Santiago de
Chile, which occupies position 68 of the CIM index (Fig. 1).
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2. Research design

The study lay on the application of a descriptive, cross-sectional, and non-
probabilistic survey. The survey had four sections to investigate connectivity
and accessibility to the Internet, devices and hardware, use of the Internet, and
perception and attitude towards the Internet and its related technologies. A final
section allows the characterization of participants. The participants came from
3 residential complexes with which members of the research team have
developed previous research focused on the built environment, specifically the
residential habitat. One complex is located in the center of the city of Santiago,
and the other two in its periphery, in the southern sector of the city. The
complexes were chosen because they are part of vulnerable contexts and are
located within the area with the best connectivity in Santiago (according to
official information from the Chilean Undersecretary of Telecommunications).
Figure 2 shows the location of the Andalucia Complex in the center of Santiago
and of the complexes San Miguel 2 and San Miguel 4 in Bajos de Mena, in the
Commune of Puente Alto. Figure 3 and 4 show a detailed view of the location
of the residential complexes.

Residential zones

Figure 2: Conjuntos Andaluc, San Miguel 2 y San Migul 4. Source: Google
Earth.
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Figure 3: Conjunto Andaluma in Figure 4: San Miguel 2 & 4 within

Santiago’'s most connected zone (in Santiago’'s most connected zone (in
blue). Source: Soza, Perelli, Tapia, blue). Source: Soza, Perelli, Tapia,
2021. 2021.
3. Results

Ninety people, residents of the three housing complexes, answered the
survey. Below, we present these results grouped in four sections.

3.1 Internet connectivity

93.2% (82 responses) of the participants indicated having access to the
Internet in their place of residence (Fig. 5). However, the results also revealed
that 67.4% of said connectivity occurs through smartphones (smartphones), so
we believe that at least 2/3 of such connectivity is ubiquitous. Indeed, 67% of
those who responded indicated that they did so by sharing or using a cell phone
data plan, versus 36% who indicated that they connected using optical fiber or
31.8% who indicated do it through an ADSL (broadband) connection (Fig. 6).

93.2% <l 6.5%

=yes =no

Figure 5: Do you have Internet in the place where you currently live? Source: Soza,
Perelli, Tapia, 2021.
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Broadband connection GGG 31.8%
Data plan I 50.0%
| share internet from my cellphone [N 17.0%
Optical fiber connection  INIEIEGEGGGNGNNNNNNNNENNNENGEGN 36.4%
I do notknow WM 3.4%

| do not have internet Il 3.4%

Figure 6: Tell us all the ways you use to connect to the Internet in the place where
you currently live. Source: Soza, Perelli, Tapia, 2021.

Regarding the devices used to connect to the Internet, the results show that,
although we are still in an initial stage of adoption, the use of 0T devices is
increasing. For example, regardless of connecting via smartphone or computer,
19 persons indicated connecting to the Internet through video game consoles,
49 using a Smart TV, and 35 using Wi-Fi audio systems. Seven reported using
Wi-Fi video cameras, 11 users reported using smart lighting, and two indicated
using internet-connected cleaning robots (Fig. 7).

Regarding the connection, 39.1% of those who responded indicated doing
so through an unlimited data plan, 35% a limited data plan, and 24% use
prepaid plans, which shows how permanent connectivity has been gaining
terrain and is seen by users as an urgent need.

5% 1% 4%

&

9% m Smart lighting bulb

% m Desktop
= Laptop
= Smart phone
Tablet or Ipad
29% = Videogame device

= Smart tv

m Wireless speakers

m [p cameras

Figure 7: Of all the devices you use to connect to the Internet, which one do you use
the most? Source: Soza, Perelli, Tapia, 2021.

1132

SIGraDi 2021 | Designing Possibilities | Ubiquitous Conference



1% 3%
7% = More speed
7% ‘

= Better price

Customer attention
Support
= Nothing

= | do not have internet

Figure 8: What would you like your internet provider improve? Source: Soza,
Perelli, Tapia, 2021.

This is reinforced when considering the contracted services, where
streaming platforms such as Netflix, Spotify, or access plans to gaming
networks begin to appear in the spectrum of services offered via the Internet.

On the other hand, the participants' evaluation of the services hired by them
is deficient. While 42.7% rate their experience as poor or bad, only 5.1%
indicated they are satisfied with the connection and speed of internet access
given by their internet providers. Coincidentally with these satisfaction
percentages, more than half of the respondents indicated that if they had to
choose, they would prefer to increase the connection speed (53.3%) rather than
lower the price of their connection plan (27.8%) (Fig.8).

3.2 Use of technology and devices

This set of questions aims to investigate users' use of their different devices
and the place or places from which they connect. The data collected show that
most of the existing equipment in the home is used interchangeably by different
users. However, the mobile phone is the most used device personally (80%),
which is followed using laptops (40%).

Regarding the connection and accessibility to the Internet outside their
home, users were given the option to select between different places to indicate
where they usually connect to the Internet. 57.8% of the participants indicated
connecting from their home and 52.2% from the home of relatives or friends.
Regarding public spaces, 22.2% of users indicated connecting from a
neighborhood headquarters, 17.8% from municipal or government buildings,
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13.3% from squares or public spaces, and 8.9% from schools. Only 5.6% of
those who responded indicated connecting from the common spaces of their
residential complexes (Fig. 9). We interpret this as a tremendous growth
opportunity.

0 10 20 30 40 50 60

Home I 52
Sportclub 1 1
Church mm 3
School mmmmm 38
Public square / space n—— 12
Town hall S 16
Community building EE——— 20
Community room in my condo mEE 5
Public library, Theater, public cultural...® 1
A relative or a friend’s house I 47

Figure 9: From where you and other members of your home have accessed the
Internet in the last month. Source: Soza, Perelli, Tapia, 2021.

Regarding the concerns that respondents reported suffering when
connecting online, 69% indicated that the most relevant thing was the security
of their data, specifically concerned about how said information could be used
(62.1% of respondents). Protecting themselves from viruses and malware and
protecting people in the family group - older adults or children - also captured a
high response rate, with 59.8% and 58.6% of preferences, respectively.

3.3 What do people do with the Internet, its technology, and devices

This set of questions aimed to inquire why the participants use the Internet
and its devices and technologies. We observe that all the alternatives given to
the participants were selected to a greater or lesser extent. Table 1 shows the
number of responses captured according to activities and time-frequency.

The first thing that stands out is that many responses are concentrated
between the options daily use and never. Strikingly, teleworking reached only
27 responses versus 62 people who indicated they did not work remotely. The
connectivity classes and meetings also appear discreetly on 50% of the
responses, with 54 responses, a figure that increases to 73 responses selected
in the option to do homework or work for school, institute, or university. The
number of responses attained by the alternatives; use of social networks,
contact with family and friends, and use of entertainment services also called
our attention.
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Table 1. Frequency and activities

Daily = Weekly Monthly Yearly Never
Check and send emails 57 14 8 1 20
Buy online 17 8 29 14 31
Pay bills and bank services 16 6 41 3 32
Online Work 27 5 2 62
Run own business 14 7 6 4 68
Attend classes, meetings, or webinars 54 13 6 - 26
Doing homework 73 7 1 - 19
Take online classes 13 9 9 9 60
Study another language 19 7 9 6 60
Keep in touch with family and friends 72 7 2 1 16
Using social networks 83 3 1 - 11
Streaming services 61 6 3 2 28
Listen to radio/music online 64 9 6 8 18
Create and publish digital content 16 14 6 10 54
Check government information 23 7 20 12 38
Apply to social benefits 19 16 31 14 20
Look for job 24 9 8 12 47
Seek legal advice online 18 8 11 19 44
Seek medical information online 29 14 19 10 27
Seek properties online 8 6 7 16 64
Look for solutions to any problem 37 18 9 11 26
Call mobility services (Uber, Lift, Others) 30 26 13 6 26

Source: Soza, Perelli, Tapia, 2021.

We speculate that connectivity problems are not the cause of poor use of the

Internet to search information or work, but rather we think that there are
practical and even cultural reasons that might explain these results.

3.4 Perception and attitudes towards Internet and technology

When asked how important the Internet and its associated technologies are

in their daily lives, approximately 88% of the respondents indicated that the
Internet and its associated technologies are essential in their daily lives, ranging
from extremely important, very important, and essential (Fig. 10). In contrast,

12% of the respondents indicated that the Internet and its technologies are not

relevant to their daily life.
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0% 10% 20% 30% 40%

extremely important I 29%
very important I 36%
important I 22%
not that important [N 10%

notimportant [l 2%

Figure 10: Importance for daily life. Source: Soza, Perelli, Tapia, 2021.

On the other hand, when consulting people about the level of benefits that
the Internet and its technologies give to their life, family, and society, the vast
majority of those consulted indicated that they saw positive effects, although
also counterproductive (30% family and 33% for society). Only between 6 and
5% of those consulted indicated that they saw adverse or harmful effects from
using the Internet and its associated devices and technologies for both their
family and society (Fig. 11).

0% 10% 20% 30% 40% 50%

cial N 43%
totally beneficial 40%

cial N 22%
mostly beneficial 16%

i I 30%
beneficial, but also harmful 33%

W 2%
mostly harmful 6%

M 2%

totally harmful 59

M in you and your family in society

Figure 11: Effects on your family and society. Source: Soza, Perelli, Tapia, 2021.

Finally, when asked about what type of communication they preferred, the
responses selected by those surveyed indicate a mixture of all the alternatives
presented, with a great preponderance of social and communication networks,
over virtual or even face-to-face meetings (Fig. 12).
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

face meetings
virtual meetings
phone calls
Social networks (Facebook, twitter,...
communication networks (Whatsapp,...
text messages

email

websites

Figure 12: Preferred forms of communication. Source: Soza, Perelli, Tapia, 2021.

4. Discussion

Santiago de Chile ranks 68 in the IESE Cities in Motion 2020 Smart Cities
index. However, according to the Chilean Undersecretary of
Telecommunications, a large part of the city lacks good connectivity. The data
collected in this research, we believe, fits perfectly with this diagnosis. Our
study, focused on people, reveals that although the Internet and its associated
devices and technologies continue to gain penetration in the population, even
in highly vulnerable contexts such as the selected case studies, such
penetration level is not necessarily synonymous with mature technology
adoption. In the contexts studied, the penetration of the Internet and other l1oT
devices is ubiquitous, but in a considerable percentage thanks to the
connectivity provided by Smartphones through the hotspot function. People, in
turn, declare that they use such access to the network to communicate with
family and friends, to entertain themselves, and for students to do their
homework and work. The low percentage of teleworking draws attention to
searches for professional, medical, or legal services. The acquisition of goods
is also low, as is the search for the solution of everyday problems. All this makes
us think that the formulation of policies by city administrators is far from
generating the correct incentives and valuable guidelines to define and promote
a Smart City strategy and planning actions for the various implementation
domains appropriate to the development of a suitably Smart City. By the way,
this is evident when reviewing the immediate context of the housing complexes
chosen to carry out this study. Before them, and as a suggestion for planning
public policies with the vision of conversion into a proper Smart City in the face
of the 21st century, we believe that it is essential to question ourselves again if
we ask ourselves the right questions.
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