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Abstract

Metropolitan areas are constantly evolving, and the smart city concept is gaining traction
throughout local governance. The new paradigm for cities lands on an organic, efficient and
interconnected structure, where the citizen is placed at the centre. Information and communication
technologies (ICT) are the main technological enablers for this change and for citizen engagement,
city services and applications (Apps) as one of the channels possible to use. The main objective of
the present study is to find the key determinants that enable the adoption of city mobile apps. A
theoretical model was created, and an online survey conducted to gather insights of the citizens’
perspectives regarding the city apps. The results indicate the model is valid and that perceived
usefulness and perceived ease of use are important components to the adoption of city apps. In
addition, it was possible to identify some organizational and individual impacts recurring from the
use of these apps. This study contributes to a new model of city apps adoption and provides

evidence to organisms involved on the implementation and development of these apps.

Keywords: smart cities, technology adoption, innovation, citizen engagement, gamification,

mobile apps, e-government.

JEL: O3, R1



Resumo

As areas metropolitanas estdo em constante desenvolvimento e o conceito de smart cities tem
vindo a ganhar forca entre organismos de governacéo local. Este novo paradigma para as cidades
assenta numa estrutura organica, interconectada e eficiente, onde o cidaddo é colocado no centro.
As tecnologias de comunicacao e informacdo sdo consideradas os principais facilitadores para esta
mudanca e envolvimento do cidaddo, sendo os servicos e aplicacdes (apps) disponiveis um dos
canais utilizados. O objectivo principal do presente estudo é determinar o que proporciona adopc¢ao
de apps citadinas. Um modelo teorico foi desenhado e um questionario online realizado, de modo
a recolher as percepcdes dos cidadaos, relativamente ao uso destas aplicagdes mobile. Os
resultados indicam que o modelo é valido e que a percepcdo de utilidade e de facilidade de
utilizacdo sdo importantes componentes na adop¢do de apps citadinas. Adicionalmente, foi
possivel identificar algum impacto individual e organizacional promovido pelo uso destas apps.
Este estudo vem contribuir para um novo modelo de adopcdo a apps citadinas e facilitar

informag&o aos organismos envolvidos no desenvolvimento e implementagdo das mesmas.
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Chap. 1 - Introduction

1.1 Scientific Motivation

All over the world the human population is concentrating in relatively few large cities. These large
cities are seen has better life prospects due to its high economical productivity and apparent urban
plan. This increase in the flow of new citizens (Caragliu, del Bo, & Nijkamp, 2011) is bringing
uncertainty and pressure on the metropolitan areas. Cities grow at a pace that demands for more

complex planning and governance.

Positive benefits generated from dense and diverse cities are leveraged by an equal form of
negative impact (Harrison & Donnelly, 2011) — from mobility, traffic management, food and
energy supply, to crime. The demand for services also increases, especially the ones related to the

operation of urban infrastructures which relates to the new concept of smart cities.

Nowadays we are approached by terms such as smart cities (SC), innovation, digitalization, as key
drivers for the societies of the future, but we come short of what these concepts entail. We also
miss to fully understand the role city’s play in shaping a rapidly urbanizing world, and how they

can help to create smarter, more sustainable and resource-efficient communities.

We live in a society eager to transform itself into an interconnected and organic structure. The
smart city concept brought a view of a place where all is efficient and cost-effective, where citizens

are placed at the center and information technology (IT) plays a key role.

The purpose of this research is to look at the city of Lisbon, Portugal, and study which initiatives
has the local council take in order to engage with its citizens to achieve a better performing city
structure and citizen involvement. The initiatives studied are information technology based, mainly
through mobile and web applications (apps), that enable a “just-in-time” interaction between
parties. This research aims to understand how citizens perceive the city’s apps and if they
understand how it impacts the city’s performance, reflecting their engagement on improving the

city’s efficiency.
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1.2 Research objective

Different studies have been conducted on the adoption of new information systems (IS) and the
impact of the new SC trend in our society. But a study on how Lisbon is progressing towards a
new age of interconnected, efficient and sustainable cities is still to be conducted. The aim of this
research is to study specifically the impact of city apps on Lisbon’s transition to a SC, measured
by the awareness, perceived satisfaction, use and net benefits (city and individual impact) of city

apps. The research objectives are:

Identify the main dimensions leading to the city apps use/adoption;

Construct a model that allows the analysis of the inter-relations and influence of the
identified dimensions on the city apps adoption;

Operationalize the constructed model through data collection;

Validate the model through the data collected.

1.3 Methodology

For this research a 6-step methodology was followed: i) identification of the research objective; ii)
literature review; iii) research model construct; iv) operationalization of the research model; v)

validation of the research model; vi) discussion of the results achieved.

A review of the existing literature starting on the technology adoption scope, with Everett Rogers’
Innovation Diffusion Theory (1969), followed by studies on the smart city concept, with
contributions from different authors such as Andrea Caragliu (2011) and Rob Kitchin (2019).
Entering the smart cities scope the literature research diverted to important dimensions such as
citizen participation, e-government and gamification. With the findings from the literature review
a research model was constructed and operationalized through an online survey. An additional
inventory on the city of Lisbon’s SC strategy and apps available was made along with interviews
to specific city apps users, for the purpose of gathering a more holistic approach to the research

objective. Once the data collection was terminated, an analysis was conducted using structural
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equation modelling, using statistical method of partial least square regression. Once the model
validation was concluded the results were discussed against the hypothesis supporting the research

model.

1.4. Thesis Structure
This study is structured into 9 chapters: 1) introduction; 2) literature review; 3) research

methodology; 4) empiric work; 5) data analysis and results; 6) discussion; 7) conclusion.

On the first chapter, the introduction, brief overview of the scientific motivation for the study is

made outlining the research objectives;

On the second chapter, the literature review, a summary of key related research used as foundation
for this dissertation is presented introducing the SC concept and approaching, not only the
evolution of technology adoption theories and models, but the identification of new paradigms

such as citizen participation and the influence of gamification elements on it.

On the third chapter, the research methodology, it is explained the context and how the research

dimensions were defined along with the model and hypotheses construct.

On the fourth chapter, empiric work, a description of how the model was operationalized, through
data collection, is indicated along with a characterization of the city of Lisbon. This
characterization is done in different scopes — demographic, governance, and then more specifically
within the smart cities scope and the offering on city apps.

On the fifth chapter, data analysis and results, the study sample is characterized, the hypothesis

tested, and the research model validated.

On the sixth chapter, the discussion, the results obtained are reviewed against the different

hypothesis and the study limitations and future work addressed.

On the seventh chapter 7, conclusion, final conclusions on the findings of the research are made

and assessment of their contribution to the proposed initial objectives.
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Chap. 2 — Literature Review

2.1 Smart cities

The term and definition of a Smart City (SC) has been subject of many conceptualizations. A city
in which smart technologies foster sustainability (Chourabi et al., 2012), safety and comfort and
grant citizens more control over their surroundings. An icon of sustainable and livable city. SC
conceptualization gain attention not only from academia, but also from business and governments,
in a quest to describe the new trend of cities that are composed and monitored by technology
(Kitchin, 2014), where innovation is the leading agent for both governance and economy, and a
new “smart role” of the citizen as the foundation for creativity and entrepreneurship. SC are
categorized as using digital technologies to improve performance, reduce costs, reduce and
manage resource consumption and engage more actively with its citizens. The pressure to use this
type of technology comes in the form of population increase (at a rapid pace), city is seen as the
main contributors to climate change and in fact cities play a role as major economic hubs in the
world. The future strategies for our cities (de Castro Neto & Rego, 2019; Snow, Hakonsson, &
Obel, 2016) are to operate intelligently to ensure the efficient flow and management of
infrastructures, goods and services, and also to respond to the search of quality of life from the
citizens. Some authors believe it is fundamental to look at why cities are considered important
when it comes to strategy planning for the future. Worldwide cities (Mori & Christodoulou, 2012)
have a key role on social and economic contexts and environmental sustainability impact. Global
population is accelerating to urban areas and the existence of large cities with more than 10 million
citizens is already upon us. This new pattern draws attention to the city’s physical and economical
risks, as well as energy consumption and CO2 emissions, pushing the cities to find innovative
ways to tackle these issues. And here lies the rise of the SC concept (Albino, Berardi, & Dangelico,
2015), where new approaches to urban infrastructures and services are based in technology and
efficiently delivered. On the other hand, having the concept of SC totally technology based also
does not seem entirely correct hence the challenge on defining it. Unfortunately, so far there has

not been agreement on a common definition.
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Table 1 summarizes some of the definitions found on the literature researched and embodies the

evolving understanding of the SC concept.

Table 1 - Proposed definitions for Smart City concept

Proposed definition for Smart City

Smart city as a positive association between urban wealth and
creative professionals, multimodal accessibility and network
quality of urban transportation, diffusion of information and
communication technologies (ICT), specially by e-government,
and quality of human capital.

Concept of Smart City allied to new paradigms such as
considering theoretical frameworks at individual actions level,
replacing the current single use of statistical abstractions for the
understanding of urban interactions, to address pressing goals of
the new cities.

Smart city as an integrative framework between “smart”
initiatives, technology, organization and policy. The previous
will then impact in economy, governance, built infrastructure,
people communities and natural environment.

Smart city as a new approach to the provision of urban services
where harnessing technologies, like ICT, offer an efficient
service delivery.

Smart City as complex ecosystem that integrates social,
economic, ecological and political subsystems, moving beyond
an urban and economic perspective to a management and
interdisciplinary perspective.

Smart city as a new breed of cities under the pressure of
municipal infrastructure. Where open innovation and new
technologies are used as the basis for the efficient management
of services and infrastructure, where an economic shift has been
made from agriculture to manufacturing and from manufacturing
to services, resulting in improved quality of life and a growing
incentive to local innovation.

Smart City as a consequence of current cities needing to control
operating costs, address environmental degradation, enhance
sustainability, simultaneously providing opportunities for
economic growth and citizen involvement.

Citizen communication has a fundamental and key factor for the
development of a Smart City. Communication channels between
citizens and governing bodies assured by computational
intelligence techniques and methods that will continuously need
to be developed and refined.

Source
(Caragliu et al., 2011)

(Harrison & Donnelly, 2011)

(Chourabi et al., 2012)

(Albino et al., 2015)

(Ben Letaifa, 2015)

(Cohen, Almirall, &
Chesbrough, 2016)

(Snow et al., 2016)

(D’Asaro, Di Gangi, Perticone,
& Tabacchi, 2017)
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A new Smart City paradigm by focusing on the pillars — (Allam & Newman, 2018)
metabolism (pathway for introduction of new technology),

culture (preserve unique cultural and historical elements) and

governance (economic development balancing improvements

with opportunities) — evolving from the ICT paradigm. The three

elements being considered always interconnected.

Smart cities in the EU, as places where urban networks, (Alaverdyan, Kucera, & Horak,
infrastructures and services are constantly improved and more 2018)

efficient, with the support of ICT, to provide increased benefits
to citizens and businesses. The EU as financing supporting
mechanism for ICT research and development, as well as policy
development to ensure citizen welfare and the achievement of
the proposed Europe’s 20-20-20 sustainability objectives.

Smart City as a deep symbiotic system between citizens, IoT and (McKenna, 2019)
ambient spaces, giving form to new forms of data. The flow of

data being the new foundation of the future dynamic city for an

information society as a human, social and technological

construct.

Different perspectives have been suggested for the SC but it’s clear the purpose of the introduction
of this new concept was to encompass and framework the modern forces shaping the new urban
reality - highlighting the importance of the role played by ICT’s for accelerating the city’s
competitive and efficient profile (Cartaxo et al., 2017).

Along with the ICT’s, loT/sensoring is also mentioned. Sensoring provides real-time data (“big
data”) that is used, and interconnected with ICT, (Caragliu et al., 2011) to enable the development
of a more efficient logistical infrastructure. Decision-making processes based on “big data”,
supported by systems and algorithms that provide an evidence-based management, and compose
a unified system linking all relevant actors — providing a situational awareness that also fosters

control and coordination mechanisms.

Based on the above, it is possible to identify dimensions and components of the SC. They just
provide frame and context to what we will be analyzing when trying to understand the SC

approach.
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Table 2 - Dimensions for Smart Cities

Dimensions of the Smart City Concept

Primary Secondary
Economic development Culture
Sustainability Technology
Increased quality of life Human capital
Urban wealth Mobility
Environment Participatory policies
Urban infrastructure Innovation
Interconnection Data

Governance Metabolism

This new way to promote knowledge within the city goes hand in hand with innovation — either
disruptive or incremental. At the end, most SC definitions seem to conclude with a common goal,
to foster better living conditions for its citizens - improving their engagement, mitigate
inefficiencies and environmental damages, whilst fostering economic growth and opportunities. A
focus on welfare and social innovation/technologies — where the urban structure aligns with cross-

sector solutions and services, seems to be of utmost importance.

2.2 Citizen engagement and participation

Taking the above, and continuing this review based on ICT, data-driven, efficiency, engagement
and quality of life, the SC approach also seems to request for a dialogue between actors. Dialogue
(Caragliu et al., 2011) facilitated by digital tools that support involvement and exchange of
information and ideas. The concept of citizen participation has been evolving with time (Arnstein,
1969) as the redistribution of power to include citizens on the political and economic processes
seems to be a cornerstone on democracy and a very applauded idea by virtually everyone. The
theory that individuals should be given a chance to participate in their governance (Callahan,

2007), besides appealing to democratic ideals and being globally appraised, seems to be little
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agreement on the mechanisms to use to achieve meaningful involvement. Public organizations,
government bodies, (Schmidthuber, Hilgers, Gegenhuber, & Etzelstorfer, 2017) are using ICTs to
open and integrate external stakeholders into their processes. They do so to improve citizen-
government relationships, to clarify public information, to benefit decision-making processes.
These new types of endeavors include citizen-sourcing activities — where the public administration
calls for the citizens to engage in problem-solving or task execution activities. This type of
enrolment proves to increase responsiveness and effectiveness due to the empowerment of the
citizen’s input for public innovation and service improvement. Also knowing the users’
motivations helps to develop and implement initiatives more effectively due to the increased

participation.

Data exchanges and interconnectedness are then key for citizen sourcing and participation. We can
then context the SC on a different concept of communication, aligning traditional infrastructures
(telephone, mobile, web access) to new means of fast data gathering mechanisms (sensors and
intelligent components addressing 10T) that integrate everything from personal assets to urban
structures (de Castro Neto, Rego, Neves & Cartaxo, 2017). We’re moving towards an integrated
communication across devices and users to form a new “citizen communication”. This term can
be viewed as an automated and transparent process that enables a free-flow of information. Citizen
communication is key (D’Asaro et al., 2017) for development plans, and recognized as an enabler
for citizens’ institutions and business to access information. The development of new information
sources and the constant exchange greatly impacts development potential but also the access to
new opportunities for improving everyday life. Citizen communication and participation also takes
shape by the use of terms such as “e-citizenship”. On a digital era, (Posch, 2002) the e-citizen
concept reflects the participation of citizens with e-technologies - ICT based technologies that

integrate with the network to foster all levels of activities, from government to commerce.

Literature suggests further research needs to be conducted on participatory and collaborative
governance (Gustafson & Hertting, 2017) as there is still lack of clarification regarding the motives

that trigger citizen participation on new governance arrangements.

2.3 E-government services
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As we have been discussing, the rise of ICT has impacted the traditional top-down management
approaches into a more bottom-up decision-making process. Public administration (Khan et al.,
2017), by providing new web-based IT tools, has enabled citizens to take part in a participatory
city planning process and services offering. E-government services can range from different public
services offered like renewing your identification card, passport, driving license to applying to a
commercial registration or managing your parking meter. Even though there seems to be a great
benefit on facilitating this type of services and information flow, active citizenship and
trustworthiness seems to affect the use of e-government services. The use of ICTs has unarguably
improved public administration, but studies suggest the adoption of e-government services remain
shy of their full potential (despite the efforts). The successful implementation of e-government,
the reflection of trust in both government, technologies, citizen beliefs and actions, is tightly linked
to the adoption of the e-government services.

If we conceptualize active citizenship as the empowerment and engagement of citizens, some
studies suggest (Fakhoury & Aubert, 2015) indeed developing trustworthiness and active

citizenship, increases the behavioral intention to use e-government services.

2.4 Gamification and citizen engagement

As mentioned before, despite the improvement and innovation of ICTs to increase the offer on the
tools and services that facilitate citizen engagement (Gustafson & Hertting, 2017), the adoption
rate of these solutions is still low. In order to overcome this challenge different studies have been
conducted to better understand which factors could improve usage behavior. Participation is seen
as a two way education process (Irvin & Stansbury, 2004) where, for citizens, it is an opportunity
to learn about complex trade-offs, and for the decision-makers, to learn about negative outcomes
that can derive from some actions, and to anticipate or avoid them. However involving citizens is
proven to be a not so linear process, (Aubert & Lienert, 2019) both on adoption rates obtained,
costs and resources invested, but also on the method applied. On this dimension a new approach
has been the topic of recent studies and research, to see if improves adoption and usage rates of
citizen participation — gamification. Gamification has been under some attention, both from
academia and businesses, in topics related to education, health, human-computer relations, among
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others (Costa & Aparicio, 2018; Costa et al., 2017; Piteira et al, 2018). The concept itself, like the
SC, is also used with different meanings limiting the guidelines for application. Even though the
reporting on successful outcomes, (Seaborn & Fels, 2015) further studies are still needed to
validate gamification — both on concept level but also on evidences of its effectiveness as to
motivating and engaging users in different contexts. Nevertheless, it is impossible to argue the
shortcomings we have seen in the last decades in the digital gaming and commercial entertainment
industries. Development of new games (McGonigal, 2011) has always been a part of the human
behavior and evolution history - for entertainment, socializing, training and even survival. Games
are still important in human culture greatly influencing our social and leisure behaviors. Now
greatly impacted by ICTs we are moving into a digital area where gaming gains are promoting
adoption — hence the emerging concept of gamification and the curiosity on using this “power” to
other applications. Gamification as to bringing game elements and game designs to a system that
it is not a fully-fledge game end product or service, games as a source of “heuristics for enjoyable
interfaces”, to motivate desired behaviors. Gamification tools (Deterding, 2012) can range from
goal setting, real-time feedback, transparency, to mastery, competition, teams and more.
Gamification to identify and unlock the motivations inherent to a desired activity. Gamification is
promoting a shift in the paradigm that only money-based rewards are worth following. Businesses
are now testing gamification programs’ design to engage and motivate clients and employees.
There have also been academic and business efforts to develop a deep understanding of users and
their motivations. If this is accomplished, a view of what the stakeholders have in mind, it is easier
to work on how to create an experience that engages users whilst aligning with the business
objectives. This also brings to light another key aspect on the use of a gamification approach —
intrinsic value — both on the business offer but also on the users’ desire. If both are synchronized
(Bunchball, 2010) using gamification can deepen the engagement. Gamification is indeed a
motivational design process. Entities that are able to understand how to effectively use
gamification to unlock the motivational drivers of their employees and clients, will have longer

user engagements and therefore a unique competitive advantage, compared to others in the market.

2.5 Technology adoption and Success

10
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Knowing whether an individual will engage with a particular technology, and the time it takes for
that adoption to happen, as been greatly studied and discussed at all levels. This phenomenon is
evident as the adoption of technology impacts our daily lives (from education to economy). The
introduction of a new technology might be presented to us beyond our control but the outcome of
the implementation, whether it was successful or not, sure is. What makes an individual adopt a
certain technology? (Straub, 2009) Factors such as regulatory contexts, social pressures and pure

curiosity for trying new things have already been identified.

The dimensions that affect adoption and diffusion have been broadly studied by academia and
different theories for this effect have been formulated. The most accepted and broadly used is the
Innovation diffusion theory (IDT), developed in 1962 by Everett Rogers. Its goal was to explain
how an idea, behavior or product (Rogers & York, 1995) gains traction and diffuses over time,
through a population or social system. The adoption process is limited by the different
characteristics of the individuals and personal motivations, which made Rogers establish five

adoption categories:

Innovators — the first who want to try new ideas, risk-takers;
Early adopters — opinion leaders, look-out for change opportunities;
Early majority — adopters when innovation takes momentum;

Late majority — skeptics, follow the majority;

o~ w0 N PE

Laggards — conservative, hardest group to engage.

Individual
making adoption
decision mid-late

Individual
making adoption
decision early

Diffusion curve—how
many individuals using
an innovation

Early Time Late

11
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Figure 1- Evolution of diffusion through individual adoptions (Straub, 2009)

Different strategies are used to target the different adoption groups from evidences, information
sheets, social pressure, fears, etc. Independent of the strategy, researches defend adoption of

innovation responds to five factors, all related to the innovation itself:

Relative advantage — when compared to the solution/idea/behavior it replaces;
Compatibility — with values held by individuals;

Complexity — easiness of use and understanding;

Triability — possibility to be tested:;

o > w0 e

Observability — tangible results.

When a response is triggered the adoption stages proceed as follows:

Decision to Continued

Awareness adopt

Figure 2 - stages of adoption

It’s through this 4 stages process (Rogers & York, 1995) that diffusion is accomplished. Adoption
and diffusion are seen as inseparable as the latter is the consequence of the former. Roger also saw

diffusion as a particular form of communication. A form composed by 4 primary components:

(a) The innovation —whose factors, which affect adoption, were already described above;

(b) Social System — context, culture, environment — all affecting how innovation penetrates a
population;

(c) Time — as shown also above, Roger categorizes its adopters based on volume of adopters
versus time - the diffusion curve (figure 1).

(d) Communication Channels —tools, means, mechanisms used to inform a specific population

about a particular innovation.
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IDT reflects on the impact of the communication channels as it defines the level of access to
information, related to an innovation, an individual can have and how it’s interconnected to the
diffusion effect. Roger and York (1995) defend that in order for a new concept to circulate within
a population the best channel is word of mouth. One of the things that symbolizes our current
modern civilization is the exponential growth in technology development and innovation. On the
one hand humankind is eager to discover new solutions, on the other hand the same can’t be said
for the adoption of those solutions. It is a reality that adoption behaviors are slower and
incremental. Even when we are considering a disruptive innovation with higher performance than
the actual, the adoption still comes with delay. What explains this conservative reaction to
technology adoption? The answer lies in different parameters and uncertainties. The changing
demographic characteristics and cultural patterns have led to a shift on the attributes of the
population. Age differences and gender have been attributes for research studies on the influence

of technology adoption.

Due to our society’s fast-paced pattern, complex and changing work environment, (Czaja & Sharit,
1993) where information technologies are at the core of how we run our businesses — there is
evidence that age difference impacts the usage of technology in the workplace. This evidence
suggests that information processing has an impact on older workers’ performance of computer-
based activities. Another study, based on the correlation between age differences and impact on
individual adoption and sustained usage of technology in the workplace, (Venkatesh, Morris, &
Ackerman, 2000) suggests that technology usage decisions on younger workers were strongly
influenced by attitude towards using the technology when compared to older peers. On the other

hand, older workers were more strongly influenced by perceived behavioral control.

The same authors who conducted the above-mentioned study conducted a parallel study, but this
time focused on gender. Supporting the study on the theory of planned behavior and still within
the usage of technology in the workplace context, when the decisions between men and women
were compared, the decisions of men were strongly influenced by their attitude toward using the
new technology. On the other end, women (Venkatesh et al., 2000) seemed to be more strongly
influenced by subjective norm and perceived behavioral control. This evaluation seemed
consistent across income, job position, education and computer knowledge. Findings do support

sustained technology usage behavior is influenced by gender-based early assessments of new
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technologies, impacting directly early usage behavior. This research has particular impact as it
dismisses some most-used study attributes such as — social class, education, social status and

computer skills.

Another adoption factor also approach by Rogers is timing. The optimal timing for technology
adoption has also been topic of research. Within the context of irreversible technology choice, on
a competitive firm that is facing a randomly determined innovation process with undefined speed
of the arrival and degree of improvements generated by the new technology. Using a numerical
example to illustrate the optimal decision rule and the net present value, (Farzin, Huisman, & Kort,
1998) the study suggests that the optimal decision rule implies a slower pace of adoption. It shows
that the optimal timing decision is affected by changes in variables that reflect the market
conditions, the company’s initial technology profile and the characteristics of the innovation

process.

Another attribute that seems relevant to mention for the purpose of this study are externalities. In
the case of an industry a research study suggests that the pattern of adoption was highly influenced
by the existence of a sponsor for a specific technology. A sponsor (Katz & Sharpiro, 1986) is seen

as an entity who owns the rights for a specific technology and makes investments to promote it.
The key findings of Michael Katz and Carl Shapiro study were:

1. In the absence of sponsors, the technology seen as superior has a strategic advantage and
it is likely to gain more market traction;

2. Between rival technologies, the sponsored one has a strategic advantage and may be
adopted even if it has an inferior performance;

3. Between rival technologies, both sponsored, the one with perceived superior performance

for the future has a strategic advantage;

All these studies give us context to understand what might influence the adoption process of the

city apps supplied by Lisbon council.
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Chap. 3 — Research Methodology

3.1 Research dimensions

The research model proposed is based on the literature reviewed and has three main components:
technology, services and gamification. The components are all related since the use of city apps
addresses both a technological adoption to new concepts, as well as a service being provided to
them, furthermore we would like to assess whether the inclusion of gamification elements affects
frequency of usage and satisfaction. All three components are supported by 9 dimensions:
perceived usefulness, perceived ease of use, perceived satisfaction of use, behavioral intention,
use, system quality, information quality, service quality, user satisfaction, attitude towards
behavior, individual impact, organizational/city impact and gamification. The table below (table

3) represents the concept for the model.

Table 3 - Research Dimensions

Dimension Description Author
Perceived Indicator of how the individual/citizen rates Venkatesh & Davis
Usefulness the usefulness of the app and the 2000 '
contribution of the app to his daily life.
Perceived ease | Indicator of how the citizen rates the Venkatesh & Davis
of use accessible use of the app, without effort or 2000 '
u challenges.
Perceived Indicator of how the user/citizen rates the
Satisfaction of satisfaction on using of the app, regardless of )
the overall performance. Davis et al., 1992
use
Behavioural | Attitude towards the intention of possibly
Intention using city apps. Venkatesh et al., 2012
e % oaus ta, 1552
' Urbach et al., 2010
) Quality of the app measured in regards of
System Quality | performance, usability and functionalities. Urbach et al., 2010
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Dimension Description Author

Information | Quality of the app measured in terms of
Quality content provided to the citizen. Urbach et al., 2010

] _ Quality of the customer service considering
Service Quality | time to respond, empathy and ability to solve Urbach et al., 2010
problems.

User Positive experience of the citizen interacting
with app. An indicator of the relevance, Urbach et al., 2010
competence and efficiency of the app.
Attitude towards | Perception and attitude towards city apps in
terms of necessity, value and convenience.

Satisfaction

Mishra, Akman and

behaviour Mishra, 2014

Indicator of the individual impact on the
citizen from using city apps. Impact based
Impact on the positive performance and contribution
to the citizen’s daily life.

Indicator if the global impact on the
city/community from using city apps. Impact
City Impact based on the positive performance and
contribution to the city’s governance.

Individual
Urbach et al., 2010

Organizational/
Urbach et al., 2010

- Attitude towards gamified elements as Aparicio, Oliveira,
Gamification | adoption, usage and satisfaction contributors. Bacao, & Painho,
2019

3.2 Research model

City apps are technological enablers for both communication and services between citizens and
governing bodies, therefore predicting their use is of interest. The technology acceptance model
(TAM) proposed by Fred Davis (1989), suggests to determine how and when a new technology
will be used, the individuals’ beliefs, behaviors and intentions need to be assessed. TAM aims to
explain the determinants of acceptance of new IT, introducing variables that influence the use of
a system. As a result of his research, perceived ease of use, an individual’s attitude towards using
a system and its perceived usefulness to be important and determinant towards explaining
technology use. Later studies also have supported this such as Schmidthuber et al. (2017) in their

study of determinants of citizen participation in online service reporting. A high level of citizen
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participation on online reporting was linked to perceived ease of use and perceived benefit,
(Schmidthuber et al., 2017) but also individuals who experienced enjoyment whilst using the
platform showed a higher level of utilization. Based on this construct we expect to determine the
factors influencing perceived satisfaction and perceived ease of use that will trigger an intention
of use and consequently use. The use of a city app will then reveal an individual and organizational
impact. This impact being represented by the perceived benefits of the interaction between citizen
and local government. Perceived satisfaction is connected to an internal motivation and perception,
based on an individual’s experiences and beliefs (Venkatesh, Davis, & Morris, 2007), as the
pleasure of using an application regardless of the overall performance it might have. We expect to
determine if both information quality (hypothesis 1) and gamification (hypothesis 2) influence
perceived satisfaction. A usage that generates pleasure, satisfaction and fun, generates adoption.
Gamification proposes the addition of entertainment and engagement elements (Aparicio et al.,
2019; Piteira & Costa, 2017; Rodrigues et al., 2014) to activities that could be considered less
appealing initially. We expect this additional layer of appealing and differentiating elements affect
positively the perceived satisfaction and use of city apps. Regarding the access to relevant
information, even though studies suggest the impact is relatively low (Urbach, Smolnik, &
Riempp, 2010), due to the new times we live in, where ICTs enable a quick search and access to
information, we expect to gather more insights that either support or suggest a different direction.

Therefore, it is hypothesized that:

(H1a). Information quality affects positively perceived satisfaction towards city apps.
(H1b). Information quality affects positively the use of city apps.

(H2a). Gamification affects positively perceived satisfaction towards city apps.

(H2b). Gamification affects positively the use of city apps.

When presented to a new solution (technology/service/product), individuals tend to intuitively
assess (Davis, 1989) whether the use of that solution will help them perform better in any sense
(job, routines, search/access for information, etc.). That believe of usefulness impacts the use or

not use of an application. Therefore, it is hypothesized that:
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(H3). Perceived usefulness affects positively the intention of use of city apps.

After an initial contact with a new solution, the individual forms a belief of usefulness (Davis,
1989) followed by an assessment of complexity of use. An individual may believe a solution is of
utmost importance (usefulness) but if the use is foreseen as challenging and confusing, the
ponderation between performance benefits and effort for using that solution may result on non-
use. We expect a positive perception of ease of use affects positively the intention of adopting new

applications. Therefore, it is hypothesized that:
(H4). Perceived ease of use affects positively the intention of use of city apps.

(H5). Intention of use affects positively the use of city apps.

Studies conducted by Urbach et al. (2010) suggest an interdependence between perceived
satisfaction and use. The satisfaction of using a solution, closely dependent to the use of that same
solution, (Urbach et al., 2010) have also been identified as influencing individual impact.
Simultaneously, individual impact also influences significantly on organizational impact.
Organization and individual impact being the final dependent variable of our model, merged under

“net benefits”. Therefore, it is hypothesized that:
(H6). Perceived satisfaction affects positively the use of city apps.
(H7). Perceived satisfaction affects positively the net benefits of city apps.

(H8). Use affects positively the net benefits of city apps.

Further developing the assessment of use and user satisfaction on using city apps, DeLone &
McLean (2008) model for IS success seemed relevant. The model initially implied individual and
organizational impact was indirectly affected by system and information quality through the
reciprocally independent dimensions of user satisfaction and use (Petter, DeLone, & McLean,
2008). The model was later reviewed to include new visible relations for research and the

dimensions for success being: System quality, Information quality, Service quality, System use,
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User satisfaction and Net benefits. This multidimensional and interdependent model has proven to
be a robust framework when assessing IS success measurements. For our research we would like
to address the impact of gamification on the perceived satisfaction and use of city apps. To address
this question, and based on previous modelling research by Davis (1989) and DelLone & McLean

(2008), a theoretical model is presented (figure 3):

Information
Quality ) T

. Hla
"""""""""" Perceived
\\\ --------------------------- Satisfaction &
— H2a ~
Gamification =" N
T H1b
T b N | Net
Benefits

Perceived
Usefulness

H3

H4

Perceived P
ease of use

Figure 3 - Structural model proposal of smart cities success mobile applications

The model aims to evaluate the impact of information quality, gamification, perceived usefulness,
perceived ease of use, on the intention of use and use of city apps and on user perceived
satisfaction, that will construct the individual and organizational impact, merged into net benefits,

of the use of this type of citizen engagement platform.
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Chap. 4 — Empirical work

4.1 Sample Characterization

4.1.1 Lisbon | Lisbon Mapping

The city chosen for this research was Lisbon, not only for proximity, but also for the new trend of
city apps/services that the city is being exposed to. Every day citizens are informed of new
innovations and improvements to the city’s environment. No studies have been conducted in this

dimension so far, making it a perfect candidate for this research.

Lisbon is the capital city of Portugal, one of the member states of the European Union (EU),

situated on the lberian Peninsula and with a territory print of around 92 225 km?,

Demographics-wise the latest indicators according to Portugal’s National Institute of Statistics

(Instituto Nacional de Estatistica, 2019) are as follows:

159 92 225,61 43,72 100,00 -0,009 100,00
No. km? % - - -
Cties (No.) Area (km?) of territorial units ~ Concentration index of the  Per capita purchasing power ~ Dynamism relative factor of Regional development

2017 2017 resident popt:\al\on in cities 2015 purchasing power composite index (Overall
(%) 2015 index)
2018 2016

10291 027 111,6 1554 7325 84 10,7
No. No./ km? No No i
Resident population (No.) Population's density (No./ Ageing ratio (No.) Live births (No.) Crude birth rate (%) Crude death rate (%)
2017 ki) 2017 December 2018 2017 2017

2017

Figure 4 - Portugal demographic indicators. Source: INE

Lisbon is the largest urban area in Portugal. The city is considered a hub for both residents and
international guests — tourism and business — with around 140.000 people visiting the city each
year (“Lisbon Population 2019 (Demographics, Maps, Graphs),” 2019). Demographics wise its
key to consider beyond the city limits. Based on the 2011 census (Censos 2011, 2019) there are

around 545.000 people in Lisbon but if we consider the whole urban areas surrounding the city
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limits, that are considered Lisbon’s metropolitan area, this number raises to around 2.800.000
people. It is important to consider the metropolitan area as most citizens live on the suburban areas
of Lisbon but commute to the city center for work and studies. Not considering this section of the
population would be critical to deepen the understanding of the variables of our study. Therefore,
Lisbon’s population makes up around 27% of the country’s total population. This number might
increase with the current urbanization pattern (United Nations, 2019), also illustrated by the United

Nations’ Population Division report:

Percentage of population in urban and rural areas
Portugal

@ Urban=Rural
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Proportion of total population (per cent)

(=]
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Note: Urban and rural population in the current country or area as a percentage of the total
population, 1950 to 2050

Figure 5 - Urban and rural population evolution in Portugal. Source: United Nations

Regarding demographic information we will consider the city of Lisbon’s metropolitan area —

which is categorized by the following demographic indicators (Censos 2011, 2019):
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Population Age Groups Education
Total M F 0-14 15-24 25-64 65 or more lliterate High School | University Education
2,821,876 | 1,334,605 | 1,487,271 437,881 295,043 |[1,575,110| 513,842 | 81,807 | 550,109 593,917
47% 53% 16% 10% 56% 18% 3% 19% 21%
# citizens employed 1,405,058
# citizens unemployed 181,782

Figure 6 - Lisbon Demographic indicators (based on Censos 2011)

Based on the above indicators we can conclude Lisbon is a driving power in Portugal’s economy,

composed by a young and academic educated work force, with a very interesting employment rate

— probably making the city a point of interest for citizens looking for job positions.

4.1.2 Lisbon and the smart cities dimension

Lisbon Municipality is composed by 24 parish councils, dividing the city in 24 smaller areas and

representing a first tier of local government. The parish councils have responsibilities such as:

maintenance and cleaning of common spaces; management of public facilities and equipment;

licensing and housing and community action. The list of parish councils are as follows:

Ajuda
Alcantara
Alvalade
Areeiro

Arroios
Avenidas Novas
Beato

Belém

Benfica

Campo de Ourique
Campolide
Carnide

Estrela

Lumiar

Marvila
Misericordia
Olivais

Parque das Nacgoes
Penha de Franca
Santa Clara

Santa Maria Maior
Santo Anténio

S&o Domingos de Benfica
Séo Vicente
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The Lisbon Municipality is represented by President Fernando Medina executive, in power until
2021. The city council has a concrete strategic vision of where the executive aims to bring the city
to. Their vision (CML, 2019) lands in 6 pillars:

1. Ambition and Leadership: ambition and strategic drive to transform Lisbon into an
Innovation, entrepreneurial and creative international Hub;

2. Grids and Connectivity: physical and digital connectivity between actors and partners,
stimulating both innovation and entrepreneurship ecosystems.

3. Openness and Facilitation: openness to new ideas, concepts, experiences and business.
Lisbon as a city lab;

4. Global and Local: position Lisbon as the international center for businesses and innovation,
never neglecting the investment in projects and initiatives with local impact;

5. Attractiveness and Hospitality: create conditions to host and accelerate new businesses
with high growth potential and job creation;

6. Co-Creation and Participation: conception and implementation of projects involving public

entities, businesses, universities, non-profit organizations and citizens.

It is possible to identify Lisbon’s council strategy very much aligned with the smart city concept
and dimensions. Within the smart city scope the municipality has been co-financing and

participating in the following projects (not extensive, just some examples):

CITY SDK — international consortium on an EU supported project, with a sole purpose of creating
a bundle of tools that promote the development of digital services for the cities involved - Helsinki,
Barcelona, Amsterdam, Manchester, Lamia, Istanbul, Lisbon and Rome. CitySDK allows a more
efficient use of groups of programmers for the development of new applications (apps). Data in an
open format that can be used by apps, for smartphones and tablets, that enable the citizens to access

services and key information, for who lives, studies, works or visits those cities.

OPEN DATA LX - Lisbon municipality project developed along with Agéncia para a
Modernizagdo Administrativa (AMA), to make available to all citizens data collected about the
city of Lisbon, so it can be used for different purposes — from research studies to the development
of IT apps that can be of use for the city. Open Data projects aim to open to citizens the data that
was collected along the years by different organizations and were recorded in closed databases.
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Increase transparency, foster citizen participation and promotion of innovation and creativity as

the main objectives for these types of initiative.

FLOW - Furthering Less Congestion by Creating Opportunities For More Walking and Cycling,
project funded by H2020. Focuses on placing pedestrian and cycling mobility at the same level as
motorized vehicles as an improver of the city’s mobility management. Development of a

methodology that promotes all forms and best ways to manage urban traffic congestion.

APProach - “Connecting EU mobile citizens with their welcoming cities”. Coordinated in
partnership with ALDA — European association for local democracy, aims to facilitate the right of
free mobility of the EU citizens and their families. The goal of the project is to improve the
communication between EU Mobile Citizens and their fostering cities and councils. Through these
new improved communication channels citizens’ rights such as voting, education and active

participation on their communities will be facilitated, improving their local integrations.

Selective Waste Collection: proximity and Innovation — EU supported project to promote the
scalability of selective waste collection and introduction of new technologies embed with
information, to foster citizen engagement on the development of policies to the council’s
sustainability. The project will work in 3 fronts: scale the selective waste collection in Lisbon;
scale the selective waste collection to organic residues and develop a mobile app called “smart

waste management” to promote citizen engagement on sustainability policies.

CCCB City Changer Cargo Bike — H2020 supported project that aims to promote the
introduction of cargo bikes on the city’s micro logistics. It is believed this will impact on the
number of bicycle users, urban space is used more efficiently, air quality improves, road safety as

well and finally life quality improves in general.

FORCE/Cities Cooperating for Circular Economy — H2020 financed project involving 4
European cities, 22 European partners, that aims to respond to the circular economy priorities
defined by the EU.

RESCCUE - resilience to cope with climate change in urban areas, is a multisectoral, strategic
and innovative approach, aiming to design and implement information models and tools, focused
on the water sector. The goal is to evaluate the impact of climate change in different sectors,

connect them and then evaluate urban resilience in future scenarios.
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POP-Alert —population alerting, linking emergencies, resilience and training through a behavioral
study and ICTs for crises management. This project aims to search and diagnose the city’s capacity
for handling large scale disasters, considering different risk acceptance levels and availability to

adopt prevention and repair measures.

4.1.3 Lisbon’s e-government services and applications provided

Regarding the e-government services and apps provided by the city of Lisbon, searched online
(CML, 2019), we grouped them into 3 layers. One layer related to specific council services, a
second layer for parish councils’ services and a third layer of services provided by third parties to
the citizens, but with the council’s authorization and, in some cases, support (council owned

companies, partnerships, etc).

Lisbon
City Parish

Services
& Apps

Councils

Figure 7 - City Services Diagram

On the city council services and apps, the municipality tries to engage with its citizens through
web-based services and mobile applications. The web-based services are all integrated within the

municipality’s webpage. They provide a range of services from online customer service, to
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simulation tools, municipal archives and library, geographical mapping of the city, platforms to
apply for different municipal subsidies and a one-stop-shop for requesting certificates, documents
and follow urbanistic processes. Regarding mobile apps provided by the city council they are only
3, each addressing a singular vector — tourism, urban occurrences and Lisbon’s budget planning
and participation. The parish councils provide services to their local citizens as well. Most of them
have a website with informative content and an app available for the reporting of any urban
occurrence. When looking at city services and apps provided by third partied the offer increases
dramatically. If we consider the SC scope is easy to understand as, for instance, for traffic reporting
a high number of apps can be available for that single purpose. For this study we will focus on
only the ones with an obvious link to the Lisbon Municipality — either through a protocol,
partnership, project or because they were developed by a company owned by the municipality.
Under this umbrella the verticals approached are wider. We can find webservices and mobile
applications for uses such as — traffic control, reporting urban issues, electric mobility, parking
management, public transport timetable, taxis, sightseeing, route planning, museums and cultural

events.

4.2 Operationalization of the study

In order to carry out the operationalization of the model and to quantify the dimensions it was used
a Likert scale, represented on table 4.

Table 4 — Likert Scale used on the model operationalization

Agreement
Scale i
Disagree Don’t know Strongly Agree
(1to7)
1 4 7
Dimensions PU, PEOU, PSOU, BI, UA, UB, SQ, IQ, SerQ, US, ATB, II, ClI,
Gam.
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With the support of the Likert scale and using a framework of 56 items, assessing 14 dimensions
of technology adoption and gamification, as shown on table 5, the intentions of use and perceived
usefulness, when applied to a specific city app, were assed with the aim of providing insight into
the individual and organizational impact. The individuals participating on the survey were asked

to choose a specific app and then make their personal evaluations of it.

Table 5 - Model Operationalization

Dimension Code Indicator Author
PU1 Using the app improves the performance
of my city.
Perceived | PU2 Using the app in my city increases my Venkatesh &
productivity )
Usefulness  ['py3 Using the app enhances effectiveness on Davis, 2000
my city.
PU4 | find the app useful for my city.

PEQOU1 | My interaction with the app is clear and
understandable

Perceived | PEOU2 | Interacting with the app does not require Venkatesh &
a lot of my mental effort

ease of use | pEOU3 | I find the app to be easy to use. Davis, 2000
PEQOU4 | | find it easy to get the app to do what |
want it to do.

PSOU1 | The experience of using the app is fun.

Perceived | PSOU2 | The experience using the app is

Safisfacti enjoyable. Davis et al.,
atistaction PSOU3 | The experience of using the app is 1992
of use exciting.
PSOU4 | The experience of using the app is
interesting.
BIl | intend to continue using the app in the
. future.
Behavioural BI2 I will always try to use the app in my Venkatesh et al,
Intention daily life. 2012
BI3 | plan to continue to use the app
frequently.
UA1l At the present time | consider myself to Davis et al
Use (A) be a frequent user of the app. K
UA2 Last month how many times have you 1992
used the app.
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uB1 Indicate the extent to which you use the
app to retrieve information.
uB2 Indicate the extent to which you use the
app to publish information.
uB3 | use the app to communicate with city Urbach et al.,
Use (B) local government, and to citizens in
2010
general.
uB4 | use the app to store and share
documents.
UB5 | use the app to give suggestions or
complains to city hall.
SQ1 The app is easy to navigate.
SQ2 The app allows me to easily find the
information I’m looking for.
System SQ3 The app is well structured. Urbach et al.,
Quality SQ4 The app is easy to use. 2010
SQ5 The app offers appropriate functionality.
SQ6 The app offers comfortable access to all
the features | need.
101 The information provided by the app
system is useful.
Information 1Q2 The information provided by the app Urbach et al..
understandable.
Quality 1Q3 The information provided by the app is 2010
interesting.
1Q4 The information provided by the app is
reliable.
SerQ1 The responsible service personnel are
always highly willing to help whenever |
need support with the app.
SerQ2 | The responsible service personnel
. provide personal attention when |
Service experience problems with the app. Urbach etal.,
Quality 2010
SerQ3 | The responsible service personnel
provide services related to the app.
SerQ4 The responsible service personnel have
sufficient knowledge to answer my
questions in respect of the app.
User US1 The app is efficient. Urbach et al.,
Satisfaction | US2 The app is effective 2010
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US3 The app satisfies me on the whole.
Attitude ATB1 This type of app is convenient to me. Mishra, Akman
towards ATB2 This type of app is necessary to me. and Mishra,
behaviour | ATB3 This type of app is worth it. 2014
11 The app enables me to accomplish
changes more rapidly.
Individual | 112 The app increases my citizenship. Urbach et al.,
Impact 13 The app makes it easier to accomplish 2010
tasks.
114 The app is useful for my citizenship role.
Cl1 The app has helped my city improve the
o o efficiency of internal operations.
rganization ity i
g ClI2 The app has hel_ped my city improve the Urbach et al..
al/City quality of working results.
CI3 The app has helped my city enhance and 2010
Impact improve coordination within the city.
Cl4 The app has helped my city make itself
an overall success.
Gaml Learning how to use this app with
gamified elements would be most
agreeable.
Gam2 | enjoy using an app with gamified
elements. Aparicio,
Gamification Gam3 (I:i\f[\)//ozpl)(; like to participate in games in a Oliveira, Bacao,
Gam4 | think that a city app with animated & Painho, 2019
content is safe.
Gam5 City apps should award their users with
points.
Gam6 | enjoy playing a game with a city app.

4.2.1 Data collection approach

For the purposes of this study, it was used a quantitative research. The need to interact with
citizens, in order to collect insights on the research topic, was key. These insights, collected in a
mathematical form, to enable modelling possible causes and relationships between events. Having
this in mind, primary data (raw data) was collected using online surveys — distributed through
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personal networks and social media. To develop this survey, interviews were made to city apps
users in order to guide us on the dimensions to use. A qualitative research, using secondary data
gathered from available information on the web, was also conducted just to provide more context
to the main research. More specifically a study of all the services available in Lisbon, as well as

the city’s characteristics.

1) Interviews
Interviews were conducted as a qualitative research, prior to the construct of the online survey.

The interviews were done in person and booked at the interviewee’s convenience. The target was
city app users and all 3 layers of apps available in Lisbon were covered. The questions were
adapted from Krueger & Casey (2002) — from the paper “Gamification: A framework for designing
software in e-banking” and split into two groups. First group consisted of demographic questions
to help categorize the study sample and the second group consisted of 6 questions proposed by
Krueger & Casey (2002). Six people were interviewed with clear understanding of the questions
and no clarifications required. The apps assessed were Emel, Giral, Na minha rua, Orcamento
participativo and iPenha. All materials can be found on the appendixes 4 and 5.

ii) Survey

The survey was built using Survey Monkey and made available online. The template designed can
be found on the appendix 3 and is structured into 3 groups — demographic questions, city app used
and questions from the research model — for a total of 56 questions. The survey was distributed by
social media — Facebook, LinkedIn and Instagram, but also personal and professional contacts
were made via e-mail, instant messaging and personal contact. The answers were collected
between the end of April 2018 up until August 2019. During this period 237 answers were
collected, 31,6% replied they do not use city app, 68,35% replied they did, for a total of 162
responses, but only 88 responses were valid.

iii) Inventory

Another layer of data analyzed were the services and applications available in Lisbon. This
research was based on information found online and on 10S App store. As previously mentioned,
the inventory was organized based on 3 layers of suppliers of services and applications in Lisbon

— provided by the council, by parish councils and by third parties, found on appendix 1.
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4.3 Data treatment approach

For the analysis of results, it was used the method of partial least squares structural equation
modeling (PLS-SEM), to assess what influences the adoption of city apps. The PLS-SEM, has
been broadly used in IT research and is most commonly used in exploratory researches’ theories
(Hair Jr, Hult, Ringle, & Sarstedt, 2014), by explaining the variance of the model’s dependent
variables. The most often reasons for applying PLS-SEM is mostly because of data characteristic
such as minimum sample size, non-normal data and scale of measurement. For this research was

due to the minimum sample size and predicting specific key dimensions for adoption of city apps.

PLS-SEM initiates on path models with latent variables. Path models (Hair Jr et al., 2014) are
representations of the hypotheses and variable relationships that are examined by the application
of the structural equation modeling. The data analysis is then divided into two evaluations: the
structural model (inner model, represents the dimensions/constructs being evaluated and the
relationships between them); the measurement model (outer model, displays the relationships

between the constructs and the indicator variables).

The measurement model is the first to be evaluated through the analysis of convergence validity
(through the average variance extracted (AVE)), reliability analysis (through Alpha Cronbach and
composite reliability) and discriminant validity (through cross-loading and Fornell and Lackner
criteria). The structural model is evaluated secondly through the analysis of the Pearson’s
determinant coefficients (R?, variance portion of the latent variables explained by the model) and

analysis of the significance (correlations and regressions between latent variables).
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Chap. 5 — Data Analysis and results

5.1 Sample analysis

For this research we target an active adult population that lives, works and/or studies in the city
of Lisbon. In order to analyze the net benefits of using city apps we are dependent on
individuals’ behaviors. The survey reached 237 individuals but only 88 responses were
considered valid. In order to use PLS-SEM, Cohen (1992) suggests the ideal sample size to be of
75 samples for an 80% statistic power, for a maximum of two relationships per construct. Since
our sample has 88 samples, (Cohen, 1992) the expected significance is of 1% and a R? of 0,25 as

shown on table 6.

Table 6 - Sample size recommendation in PLS-SEM for a statistical power of 80%. Cohen (1992)

Significance Level

g ~§ 1% 5% 10%

% é % 4 Minimum R2 Minimum R? Minimum R?

S 251010 0.25 0.50 0.75 0.10 0.25 0.50 0.75 0.10 0.25 0.50 0.75
2 158 75 47 38 110 52 33 26 88 41 26 21
3 176 84 53 42 124 59 38 30 100 48 30 25
4 191 91 58 46 137 65 42 33 111 53 34 27
5 205 98 62 50 147 70 45 36 120 58 37 30
6 217 103 66 53 157 75 48 39 128 62 40 32
7 228 109 69 56 166 80 51 41 136 66 42 35
8 238 114 73 59 174 84 54 44 143 69 45 37
9 247 119 76 62 181 88 57 46 150 73 47 39
10 256 123 79 64 189 91 59 48 156 76 49 41

The population sample exhibits 61.18% of female responders, with predominant ages between 19
and 48 years of age and 88.18% having an education corresponding to a bachelor’s degree or
higher. From the individuals approached 80.59% lived in Lisbon and the city app most used was
Emel, with 67.05% of the answers (table 7).
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Table 7 - Sample characterization

Variable description N Percentage
Gender 88 100%
Female 54 61.36%

Male 34 38.64%

Age 88 100%
19-29 32 36.36%
30-40 34 38.64%
41-51 15 17.05%

>52 7 7.95%
Education 88 100%
High School diploma 5 5.68%
Bachelor’s degree 29 32.95%
Post-grad degree 11 12.50%
Master’s degree 36 40.91%
PhD degree 7 7.95%
Residency 88 100%
Lishoa 78 88.64%
Setubal 6 6.82%
Other 4 4.55%

Has used a city app 237 100%
Yes 162 68.35%

No 75 31.65%

Most used city apps 88 100%
Emel 59 67.05%

Gira 13 14.77%

Na minha rua 5 5.68%
Others 11 12.5%

5.2 Model evaluation

5.2.1 Measurement Model

On the measurement model the convergence validity, the reliability and the discriminant validity
are evaluated (table 8). According to Fornell and Larcker (1981) a model has convergent validity
if the value of AVE is higher than 0.5. We can see for all constructs AVE is between 0,636 and
0,807 so we can consider the model to converge to a satisfactory result, meaning it has Convergent
validity.
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Table 8 - Evaluation of the measurement model

Indicator Reliability Composite Average Variance | Cronbach's Alpha
Reliability Extracted (AVE)
Gam 0,925 0,935 0,706 0,916
1Q 0,863 0,906 0,708 0,861
Intention 0,752 0,884 0,792 0,738
NB 0,914 0,93 0,657 0,911
PEOU 0,835 0,874 0,636 0,814
PU 0,801 0,875 0,702 0,784
PercSatisfact 0,889 0,926 0,807 0,881
UseA 0,799 0,871 0,773 0,717

Once the model verifies convergent validity, we progress to evaluating the reliability of the data

collected. The data is considered reliable if both the composite reliability and the Cronbach’s alpha

are superior than 0,6 (Hair Jr et al., 2014). As seen on table 8 the composite reliability ranges from
0,871 and 0,935 and Cronbach’s Alpha from 0,717 and 0,916, therefore we can assume the
reliability of the data.

Table 9 - Discriminant Validity according to Fornel & Larkert (1981)

Gam 1Q Intention NB PEOU PU PercSatisfact | UseA
Gam 0,84
1Q 0,032 0,841
Intention -0,009 0,538 0,89
NB 0,286 0,515 0,612 0,811
PEOU 0,052 0,729 0,585 0,56 0,797
PU 0,163 0,454 0,613 0,725 0,643 0,838
PercSatisfact 0,247 0,478 0,336 0,435 0,426 0,404 0,899
UseA 0,154 0,567 0,764 0,64 0,525 0,546 0,342 0,879
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Table 10 — Indicator cross-loadings

Intention | Gam NB 1Q PEOU PercSatisfact PU UseA
BI2 0,908 -0,131 0,555 0,551 0,658 0,195 0,626 0,669
BI3 0,871 0,137 0,533 0,395 0,361 0,422 0,453 0,695
Gaml -0,092 0,778 0,162 -0,09 -0,096 0,218 -0,047 -0,025
Gam2 -0,037 0,868 0,274 0,068 0,089 0,282 0,104 0,062
Gam3 -0,096 0,863 0,103 -0,06 -0,053 0,196 0,031 0,08
Gam4 -0,002 0,873 0,274 0,074 0,09 0,185 0,162 0,172
Gamb 0,117 0,733 0,342 0,079 0,117 0,189 0,318 0,247
Gamé 0,01 0,913 0,214 0,025 0,039 0,163 0,149 0,175
11 0,414 0,19 0,751 0,324 0,287 0,265 0,483 0,504
13 0,664 0,163 0,773 0,508 0,617 0,248 0,665 0,638
114 0,351 0,304 0,677 0,295 0,265 0,405 0,477 0,439
1Q1 0,454 -0,028 0,384 0,908 0,649 0,333 0,36 0,45
1Q2 0,484 -0,027 0,446 0,907 0,671 0,347 0,396 0,481
1Q3 0,36 0,134 0,396 0,739 0,423 0,592 0,326 0,454
1Q4 0,517 -0,003 0,495 0,799 0,735 0,263 0,446 0,506
ol1 0,552 0,173 0,862 0,452 0,476 0,311 0,677 0,532
ol12 0,422 0,247 0,846 0,439 0,467 0,452 0,516 0,448
ol13 0,486 0,292 0,87 0,394 0,485 0,442 0,651 0,49
Ol4 0,535 0,26 0,874 0,477 0,526 0,353 0,607 0,55
PEOUL 0,586 0,075 0,659 0,551 0,739 0,344 0,827 0,456
PEOU2 0,459 0,088 0,362 0,661 0,855 0,45 0,383 0,45
PEOU3 0,285 -0,114 0,201 0,477 0,727 0,114 0,266 0,248
PEOU4 0,43 0,049 0,408 0,603 0,859 0,366 0,385 0,445
PSOU2 0,269 0,257 0,46 0,435 0,349 0,915 0,361 0,312
PSOU3 0,355 0,156 0,372 0,486 0,517 0,889 0,439 0,333
PSOU4 0,282 0,256 0,33 0,359 0,27 0,891 0,278 0,273
PU2 0,568 0,052 0,7 0,454 0,576 0,361 0,888 0,491
PU3 0,448 0,263 0,426 0,243 0,437 0,33 0,729 0,403
PU4 0,517 0,122 0,67 0,423 0,594 0,326 0,887 0,475
UA1 0,803 0,044 0,665 0,575 0,576 0,337 0,63 0,928
UA2 0,491 0,278 0,422 0,394 0,302 0,254 0,267 0,828
Note: Net benefits is equivalent to Ol — organizational impact and 11 — individual impact.

The last analysis of the measurement model is done through the discriminant validity, through
Fornell and Larcker (1981) criteria and cross-loadings. According to the Fornell and Larcker
criteria (1981), the model has discriminant validity if the square root of each latent variable AVE
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is superior than the correlations between latent variables. As seen on table 9, on the diagonal
highlighted in grey, this criterion is verified, and the model can be considered to have discriminant
validity. Additionally, a model can verify discriminant validity when the correlations have higher
values on their correspondent latent variable than the others. On table 10, highlighted in grey, we
can confirm the correlations are always higher on their latent variable. According to both indicators

we confirm the validity of the model construct.

5.2.2 Structural model

For the evaluation of the structural model we analyzed the determinant coefficients of Pearson and

the significance.
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Figure 8 — Structural model results of smart cities success mobile applications
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Table 11 - Structural model evaluation

o Sample | Standard o o
Original o T Statistics P Statistical
Mean Deviation o
Sample (O) (|O/STDEV]) | Values significance
(M) (STDEV)
Gam — PercSatisfact 0,232 0,238 0,123 1,886 0,059 Positive*
Gam —UseA 0,159 0,159 0,088 1,801 0,072 Positive*
10 — PercSatisfact 0,471 0,469 0,077 6,085 0 Positive***
10 — UseA 0,22 0,212 0,09 2,433 0,015 Positive**
Intention — UseA 0,655 0,654 0,086 7,634 0 Positive***
PEOU — Intention 0,325 0,328 0,109 2,979 0,003 Positive***
PU — Intention 0,404 0,411 0,109 3,701 0 Positive***
PercSatisfact — NB 0,245 0,243 0,109 2,24 0,025 Positive**
PercSatisfact — UseA -0,022 -0,015 0,066 0,337 0,736 Non-significant
Used — NB 0,556 0,562 0,1 5,565 0 Positive***

Note: * — significance at p < 0.10; ** — significance at p < 0.05; *** — significance at p < 0.01

Both Pearson’s determinant coefficients and the path coefficient’s significance, suggest the
structural model’s predictive capacity. For our study the R? of our dependent variables are 0,438
for the Intention of Use, 0,282 for the Perceived Satisfaction, 0,642 for the Use and 0,462 for Net

benefits.

Regarding the direct effects of the significance of the path coefficients (Puklavec, Oliveira, &
Popovic, 2018), the results suggest that the hypothesis Perceived satisfaction positively influences
the Use of city apps (H6) should be rejected (p > 0,10) but the impact of perceived satisfaction on
net benefits (H7) is positive and significant (p < 0,05). Gamification has positive and significant
paths to both perceived satisfaction and use (p < 0,10). Information quality has positive and
significant paths to perceived satisfaction and use (p < 0,05). Perceived usefulness (p = 0) and
perceived ease of use (p < 0,01) have both a positive and very significant impact on intention of
use. Intention of use also has a very significant and positive impact on the use of city apps (p = 0).

Finally, the hypothesis Use is a predictor of net benefits (H8) with significant and positive impact.
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Chap.6 — Discussion

6.1 Hypotheses discussion

This research aims to identify the factors impacting the use of city apps, through the design and
operationalization of an adoption model based on the technology adoption model (Davis, 1989)

and the model for information system’s success (Petter et al., 2008).

The adoption analysis was constructed based on seven dimensions: gamification, information
quality, perceived usefulness, perceived ease of use, intention, use and perceived satisfaction. The
model for technology adoption to city apps, explains the variance of 64,2% for the use of city apps,
46,2% of the net benefits (both in individual and organizational level) of using city apps, 43,8%

of the intention of using city apps and 28,2% of the perceived satisfaction of using city apps.
With the data analysis and results the following hypothesis were validated:

(H1a). Information quality affects positively perceived satisfaction towards city apps.
(H2a). Gamification affects positively perceived satisfaction towards city apps.

The perceived satisfaction is impacted on 47,1% by information quality and 23,2% by
gamification, meaning the first is the main contributor to this construct. Even though the two
variables have statistical significance they only explain 28,2% of the perceived satisfaction
construct. The information quality’s low impact on perceived satisfaction had already been
addressed in studies of employee portal success (Urbach et al., 2010) using IS success models.
Regarding gamification impacting perceived satisfaction no previous studies were found to support

the results.

(H3). Perceived usefulness affects positively the intention of use of city apps.
(H4). Perceived ease of use affects positively the intention of use of city apps.

The data collected implies the intention of use of city apps is impacted, almost with the same
power, by the perceived ease of use (32,5%) and perceived usefulness (40.4%), both with statistical

significance. Overall the user is impelled to use city apps more for the perception of how useful
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the app is and not the ease of use. Both variables explain 43,8% of the intention of use. These two
factors have already being pointed out as relevant for the intention of use in numerous studies,
such as ERP adoption (Costa, Ferreira, Bento, & Aparicio, 2016) and adoption to online
programming courses (Piteira, Costa, & Aparicio, 2017).

(H1b). Information quality affects positively the use of city apps.
(H2b). Gamification affects positively the use of city apps.

(H5). Intention of use affects positively the use of city apps.

(H6). Perceived satisfaction affects positively the use of city apps.

Regarding the use, this construct is impacted by 4 variables. Data clearly suggest the main
contributor to the use of city apps is the intention of use, constructed by the perceived usefulness
and perceived ease of use of city apps. Intention of use contributes to the use of city apps by 65,5%
versus the contribution of 22% of information quality and 15,9% of gamification elements. The
final variable impacting the use of city apps is the perceived satisfaction. Data suggests that
perceived satisfaction (-2,2%) has no impact on the use of city apps. Intention of use has been
identified with statistical significance in IS adoption studies (Costa et al., 2016; Piteiraetal., 2017).
The low impact of information quality has been identified in previous adoption and modelling
studies (Aparicio, Bacao, & Oliveira, 2017; Aparicio et al., 2019; Petter et al., 2008) but the impact
of gamification elements on use is still being addressed in current studies (Aparicio et al., 2019;
Aubert & Lienert, 2019; Looyestyn et al., 2017) with positive results. The perceived satisfaction

impact on use, on adoption models, hasn’t been considered on the studies found.

(H7). Perceived satisfaction affects positively the net benefits of city apps.
(H8). Use affects positively the net benefits of city apps.

Finally, the model is clear to suggest the net benefits, representing the individual and
organizational impact of city apps, are mainly influenced by the use of city apps, with a 55,6%
contribution, against a 24,5% contribution from the perceived satisfaction of city apps. But overall,

together they explain 46,2% of the net benefits of using city apps in Lisbon.
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Has referred previously the organization and individual impacts were merged into the net benefits
construct. This construct is explained mainly by the use of city apps, and is supported by different
authors such as De Lone & McLean (2008) with strong correlations on their measurement of IS
success, Urbach et Al (2010) study on employee portal success and Aparicio et Al (2017) on e-

learning success.

6.2 Limitations and future work

The present research has some limitations. Firstly, the sample size. The online survey had a reach
of 237 individuals, 162 of them replied they used a city app but only 88 continued answering the
survey. This could be an indication the structure of the online survey was not the best, allowing
individuals not to continue replying. Another aspect, still linked to the survey, is the awareness
people have for the term “city apps”. In the current days most citizens have, in some way, used a

city app. They might not be heavy users, but they have some knowledge about the use of city apps.

For future studies it would be interesting to assess “how much” citizens use city apps, or a specific
app, and the real impact the use has on the city’s governance and general welfare. The model

constructed can be used as foundation for this new approach.
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Chap. 7 — Conclusions

Literature review points at the importance the new concept of Smart Cities has on the current
metropolitan governance. It also points how innovative ICTs are at the core of this change in
paradigm. The evolution towards a decentralized governance model in the SC, where the citizen
is placed at the center, where resources and infrastructures are efficiently managed, demands for
new communication and engagement channels, one of them being through mobile and web
services and applications. This study proposed the construction of a model that suggest the factors
impacting the technological adoption and benefits, both individual and organizational, of the use
of city services and applications. The model is based on 8 constructs: information quality (1Q),
gamification (Gam), perceived usefulness (PU), perceived ease of use (PEOU), intention of use
(D, perceived satisfaction (PercSatisfact), use (UseA) and net benefits (NB). The answers to the
online survey were representative of Lisbon’s demographic population and reflected the city apps
users’ insights. The collected data was relevant to validate both the measurement and structural
models’ results. The results suggest perceived usefulness as a determinant for intention and use,
that later contribute to the net benefits of using city apps. The use of gamification elements was
found to have a small contribution to the use of city apps and to the perceived satisfaction of the
use of city apps, suggesting the full potential of this construct should be further studied. These
findings are helpful when assessing how to promote the use of city apps. This model explains 46%
of smart cities success mobile applications. The main determinants of success are the usage of
those apps and satisfaction. Citizens are more satisfied due to information quality provided by
apps, and because apps also have gamified features. Information quality and gamification also
have a positive impact on these mobile apps usage. A holistic approach should be at core to ensure
user satisfaction and adoption, but perceived usefulness seen as a differentiative factor. Intention
of use will happen when the user has a clear vision of how an app can be useful to him/her, either
by facilitating or improving the performance of a specific task. The clearer this message is

communicated to the user the more use is encouraged.
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Appendix

Appendix 1 - Inventory of City Apps in Lisbon

A. Regarding the services and applications provided directly by the city of Lisbon council it

was found:

Web-based services

Na minha Rua

reporting of faults in public spaces, urban hygiene and municipal

equipment that needs the council’s intervention.

Lisboa Interativa

georeferenced geographical information about the city of Lisbon.

Simuladores e

calculadores

Score of the access application for Municipal Housing/calculation of

municipal rents and urban taxes.

Habitacdo Municipal

Candidaturas a

Granting requests for municipal housing

Taxa Municipal

Turistica de Dormida

registration of entities and payments of tourism city taxes on this online

platform.

Atendimento em

lingua gestual

requesting platform for support for hearing impaired people.

Bibliotecas
Municipais

platform to request book reservations and user cards for the council’s

libraries.

Arquivo Municipal

consult and reproduce/copy digitalized documents. Scheduling of

visits to consult the documents.

Plantas e Direitos de

Preferéncia

city plants, noise maps and information about pre-emptive rights can

be found on this platform.

Atendimento Online

platform to speak in real time with a council assistant.

Loja Lisboa

platform to request certificates, consult and reproduce documents and

follow urbanistic processes.

Mobile Applications
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Lisbon Shopping

Destination

travelling guide for whom wishes to know Lisbon better in a see-shop-

enjoy approach.

Na minha rua

reporting of faults in public spaces, urban hygiene and municipal

equipment that needs the council’s intervention

Lisboa Participa

facilitator tool to foster understanding of the city’s budget planning.
Incentives experimentation and includes simulators providing a
simplified view of the planning. It brings together participation
instruments such as the Participatory Budget, the apps In My Street,

Lisboa Aberta, Lishoa em Debate and LisBoaldeia.

B. Regarding the services and applications provided by Lisbon’s parish councils:

(mobile app format only)

Santo Anténio

App from the Santo Anténio parish council, allows the reporting of
incidents within the area but also access to the parish council’s

services, agenda, history and local news.

Jfajuda Ajuda’s parish council app enables the reporting of incidents and
provides a map of the monuments in the area.
iPenha App from the parish council of Penha de Franca, allows the reporting

of incidents but also the public petition for improvements or changes

on the urban infrastructures of the area.

C. Regarding the services provided by third parties linked to Lisbon’s city council (including

municipal companies):

Carris Real time information of when the next city bus is coming,
notifications, route maps and trip planning.
Gira Bycicles of Lisbon, both conventional and electrical, information

regarding the location of the municipal sharing points. The app

unblocks the bikes and allows different paying formats (daily, monthly

or annual).
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Lisboa Move-me

Route planner for the city of Lisbon transports. Combining metro, bus
and walking, when planning a route around Lisbon giving different

options and possible combinations to get where you need fast.

Emel ePark

App that allows the paying for parking meters belonging to emel,
Lisbon’s parking company. You also get notifications 10minutes
before your parking expires and allows you to extend the time period
if you want. The registration is done under your name and you can pay
parking meters for different cars. Payments can be done by paypal or

card.

MyTaxi

Booking taxi service where besides scheduling a trip you can even
book a particular driver. It also allows to reserve trips 4 days in

advance.

Lisbon Street Art

In collaboration with GAU, websites and blogs, the app presents more

than 160 places of urban art across Lisbon.

Museu dos Coches

Interactive app, with games, that turns the visit to the car’s museum

more enjoyable and fun, for both kids and adults.
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Appendix 2 - Online survey dimensions both in English and Portuguese

Dimensi | Code Items (EN) Items (PT)
on
PUl | Using the app improves the A utilizacdo da app melhora a
performance of my city. performance da minha cidade.
Perceive | PU2 | Using the app in my city increases my | A utilizacdo da app na minha cidade
d productivity melhora a minha produtividade.
Usefulne | PU3 | Using the app enhances effectiveness on | A utilizacdo da app melhora a eficiéncia
ss my city. da minha cidade.
PU4 | find the app useful for my city. Considero a app util para a minha
cidade.
PEOU | My interaction with the app is clear and | A interacdo com a app é clara e
1 understandable compreensivel.
. PEQU | Interacting with the app does not require | Interacdo com a app nao exige muito
Perceive .
d ease of 2 a I_ot of my mental effort esfor(_;o mental da,m_lnha pa_lr_te.
Use gEOU | find the app to be easy to use. Considero a app facil de utilizar.
PEOU | I find it easy to get the app to do what I | Considero ser facil a app fazer o que eu
4 want it to do. desejo que faca.
PSOU | The experience of using the app is fun. | A experiéncia de utilizacdo da app €
1 divertida.
Perceive | PSOU | The experience using the app is A experiéncia de utilizacdo da app €
d 2 enjoyable. agradavel.
Satisfacti | PSOU | The experience of using the app is A experiéncia de utilizagdo da app €
onofuse | 3 exciting. empolgante.
PSOU | The experience of using the app is A experiéncia de utilizacdo da app €
4 interesting. interessante.
BI1 | intend to continue using the app in the | Tenho intencdo de continuar a usar a
Behaviou futgre. _ app no futuro. _
ral BI2 I V\_/lll a_llways try to use the app in my V(_)u tentar sempre utilizar a app na
Intention daily life. minha vida diaria.
BI3 | plan to continue to use the app Tenho intengédo de continuar a usar a
frequently. app frequentemente.
UA1l | Atthe present time I consider myself to | Neste momento considero-me um
Use (A) be a frequent user of the app. utilizador frequente da app.
UA2 | Last month how many times have you No ultimo més quantas vezes usou a
used the app. app.
UB1 | Indicate the extent to which you use the | Indique até que ponto utiliza a app para
app to retrieve information. obter informacéo.
UB2 | Indicate the extent to which you use the | Indique até que ponto utiliza a app para
Use (B) app to publish information. publicar informacéo.
UB3 | | use the app to communicate with city | Uso a app para comunicar com a

local government, and to citizens in
general.

autarquia e com os cidadaos em geral.
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Dimensi | Code Items (EN) Items (PT)
on
UB4 | | use the app to store and share Uso a app para armazenar e partilhar
documents. informacao
UB5 | I use the app to give suggestions or Uso a app para dar sugestdes ou
complains to city hall. reclamar junto da autarquia.
SQ1 | The app is easy to navigate. A app é facil de navegar.
SQ2 | The app allows me to easily find the A app permite-me encontrar com
information I’m looking for. facilidade a informacdo que procuro.
SQ3 | The app is well structured. A app esta bem estruturada.
System - T —
Quality SQ4 | The app is easy to use. _ A app é facil de utl!lzar._
SQ5 | The app offers appropriate A app oferece funcionalidades
functionality. apropriadas.
SQ6 | The app offers comfortable access to all | A app oferece acesso facil as funcdes
the features | need. que necessito.
Q1 The information provided by the app A informacéo disponibilizada pela app é
system is useful. atil.
1Q2 The information provided by the app A informacéo disponibilizada pela app é
understandable. clara.
Informat
QlIJ(;.Tity 1Q3 The infprmation provided by the app is A informacao disponibilizada pela app €
interesting. interessante.
1Q4 The information provided by the app is | A informacao disponibilizada pela app é
reliable. confidvel.
SerQ1 | The responsible service personnel are O pessoal responsavel pelo suporte
always highly willing to help whenever | responde prontamente sempre que
| need support with the app. necessito de ajuda.
SerQ2 | The responsible service personnel O pessoal responsavel pelo suporte se
provide personal attention when | disponibiliza pessoalmente sempre que
. experience problems with the app. tenho problemas.
Service
Quality SerQ3 | The responsible service personnel O pessoal responsavel pelo suporte
provide services related to the app. responde aos pedidos atempadamente.
SerQ4 | The responsible service personnel have | O pessoal responsavel pelo suporte tem
sufficient knowledge to answer my 0s conhecimentos necessarios para
questions in respect of the app. responder as minhas questfes acerca da
app.
User US1 | The app is efficient. A app é eficiente.
Satisfacti | US2 | The app is effective A app é eficaz.

on US3 | The app satisfies me on the whole. A app no seu todo é satisfatoria.

i ATB1 | This type of app is convenient to me. Estas apps séo convenientes para mim.
Attitude - - < - -
towards ATB2 Th!s type of app Is necessary to me. Estas apps sao necessarias para mim.

ATB3 | This type of app is worth it. Estas apps valem a pena.
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Dimensi | Code Items (EN) Items (PT)
on
behaviou
r

11 The app enables me to accomplish A app permite-me obter mudancas mais
changes more rapidly. rapidamente.

112 The app increases my citizenship. A app aumenta 0 meu grau de

Individu participacdo na cidade.
al Impact | 113 The app makes it easier to accomplish A app facilita a execugéo de tarefas.
tasks.

114 The app is useful for my citizenship A app é util para cumprir o meu papel
role. de cidadao.

Ccll The app has helped my city improve the | A app ajudou a minha cidade a
efficiency of internal operations. melhorar a eficiéncia das operacdes

internas.
Organiza ClI2 The app has helped my city improve the | A app ajudou a minha cidade a
: . quality of working results. melhorar a qualidade das operacdes.
tional/Cit - - - .
y Impact CI3 The app has helped_ my city (_anhance A app ajudou a mlnha~C|c_jade a
and improve coordination within the melhorar a coordenagéo interna.
city.

Cl4 The app has helped my city make itself | A app ajudou a minha cidade a ser bem
an overall success. sucedida no geral.

Gaml | Learning how to use this app with Aprender a utilizar esta app com recurso
gamified elements would be most a elementos geralmente aplicados em
agreeable. jogos seria mais agradavel.

Gam2 | | enjoy using an app with gamified Sinto prazer na utilizagdo de uma app
elements. com caracteristicas de jogos.

Gam3 | I would like to participate in games ina | Eu gostaria de participar em jogos numa

Gamifica city app. city app.
tion Gam4 | | think that a city app with animated Penso que uma city app com contetdos
content is safe. e elementos animados é seguro.

Gamb5 | City apps should award their users with | As city apps deveriam premiar 0s seus
points. utilizadores através de um sistema por

pontos.

Gam6 | I enjoy playing a game with a city app. | Eu sinto-me bem ao jogar um jogo

numa ferramenta de city app.
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Appendix 3 - Online survey script

Uso de aplicagGes mobile para cidades inteligentes

Aplicagdes mobile para cidades inteligentes

O presente questionario insere-se no Aambito de uma investigagio académica e tem como objetivo
estudar as opinides dos utilizadores acerca da utilizacao de aplicacdes mobile para cidades
inteligentes.

As aplicacdes mobile para cidades inteligentes sio sistemas que permitem aproximar os ciadadios
dos orgaocs governo local, através da web. Promovendo uma mailor participacio dos cidadaos na
vida na cidade.

A sua resposta ira dar um importante contributo a academia e permitira compreender melhor os
fatores que influenciam o grau de satisfacio e do uso destas aplicactes mobile para a vida nas
cidades. Se assim o entender, pode responder ao questionario uma vez por cada aplicacio que
use. Por exemplo se utiliza uma aplicagio para a cidade e outra para o bairro/freguesia, pode
preencher um questonario por cada aplicacio que usa. Neste questionario ndo sio recolhidas
informacdes pessoais, pelo que todos os dados recolhidos encontram-se ao abrigo de um
escrupuloso critério de confidencialidade & anonimato. O questiondrio levara aproximadamente 10
minutos a ser respondido.

Muito obrigado pela sua colaboracio.

* 1. Género
Femining

Masculino

* 2. ldade

* 3. Nivel de escolaridade

e
w

* 4. Distrito de residencia

e,
-

* 5. Wilizo uma ou mais aplicagbes mobile de cidadefbairro
Sim

-]
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Uso de aplicagtes mobile para cidades inteligentes

* 6. Diga qual a aplicagdo mobile de cidade que utiliza.

* 7. Relatvamente a aplicacio mobile (app) que costumo usar

Dizcorda

completamente
1

A utilizagio da app

melhora a performance L
da minha cidade.

A utilizagio da app na

minha cidade melhara &

minha produtividade.

A utilizagio da app
melhora a eficiéncia da

minha cidade.

Considero a app (il

para & minha cidade. e

Nem
concordo
nem discondo
2 3 4

] 1
]

]

] |

* B. Quanto a facilidade de uso da aplicagio considero que:

Discondo
completaments

1
Ainteracio com & spp &
clara e compreensivel, Bt
Interagsio com a app
nén exige muito esforgo
mental da minha parte.
Considero a app facil de —,

utilizar.

Considero ser facil a
app fazer o que eu

desejo que faca.

Nem
discordo nem

2 3 concordo 4

] |
- L L

)i

- o -
" -~ "

]

)

e L A

Caoncondo
completamente
5 6 7
] ]
| )]
) )
| )|
Concondo
completamente
5 6 T
] ]
) )]
Ty " r
] ]
| |
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* 9. Considero que:

Aexpenéncia de
utilzagéo da app é
divertida
Aexpenéncia de
utiizagso da app €
agradavel.

A expenéncia de
utilizag8o da app é
empolgante.
Aexpengncia de
utilizagso da app é
interessante.

Tenho intengéo de
continuar a usar a app
no futuro.

Vou tentar sempre
utilizar a app na minha
vida didria.

Tenho intengéo de
continuar a usar a app

frequentemente.

Neste momento
considero-me um
utilzador frequents da
app.

No Gltimo més quantas vezes usou a app?

1

* 10. Quanto a intengao de uso da aplicagdo

Discordo
completamente
1

* 11. Frequéncia de uso

Discordo
completamente
1

Nem
discordo nem
3 concordo 4

Nem
discordo nem
3 concordo 4

Nem
discordo nem
3 concordo 4

Concordo
completamente

completamente

completamente
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* 12, Durante o uso da aplicagio mobile (app)

Discordo Nem Conconda
completaments discordo nem completameanie
1 2 3 concordo 4 5 [ T
Ukilizo & app para obter
informagio
Lilizo & app para
publicar informacio,
Uso a app para
CINTIUNICAr COM &

autangui & com as
cidad&os em geral
Uso a app para
amazenar e partihar

informacio

Uso a app para daar

sugesifies ou reclamar
junta da autanuia

* 13. Quando a qualidade da aplicagio

Discordo MNem Conconda

completamente discordo nem completameante
1 2 3 concordo 4 5 [ T

Aapp & facil de navegar.

Aapp permite-me
encontrar com facilidade
a informacio que

Aapp estd bem
Aapp & facil de utilizar,

A app oferece

A app oferece acesso
facil &s fungles que
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* 14, Quanto gqualidade da informagSo da aplicagio

Discordo Mem Concordo

completamente discordo nem completamente
1 2 3 concordo 4 5 3 T

Ainformagio
& i
Ainformagio
& clara_
Ainformagio
& inferessante.
Ainformagio

& confifvel

* 15. Quanto 4 qualidade do servigo da aplicacio

Discordo Mem Concordo

completamente discordo nem completamente
1 2 3 concordo 4 5 1 T

O pessoal responsdeel
pelo suporte responde
prontaments sempre

que necassito de ajuda.

O pessoal responsdeel
pelo supore se

pessoalmente sempre
que enho problemas,

O pessoal responsdvel
pelo suporte responde
a0s pedidos

O pessoal responsdeel
pelo suporte tem oS
necessanos para

responder &5 minhas
questiies acerca da app.
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* 16. Quanto a minha satisfagio

A app & eficiente
Aapp & eficaz.

A app no seu odo &
safisfatdnia.

* 17. Considero que:

Estas apps 580
convenientes para mim.
Estas apps 580
nNecessanias pans mim.

Estas apps valem a
pena.

Discordo Mem
completamente discordo nem
i 2 3 concordo 4
Dizcorndo Hem
completamente discordo nem
1 2 3 concordo 4

* 18. Quanto ac meu papel como cidad8o(&) considero gue:

A app permite-me obter
mudancas mais
rapidaments,

Aapp sumenta o meu
grau de paricipacio na
cidade,

A app facilia a
execugHo de tarefas.

A app & ulil para curmgrir
o meu papel de cidad&o.

Discordo Nem
completaments discordo nem
1 2 3 concordo 4

5

completamenie

completamente

completamente
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* 19. Quanto ao impacto para a cidade considero gue:

Discorda Mem Concordo

completamente discordo nem completamente
1 2 3 concordo 4 5 [ T

Aapp apudou a minha
cidade a melhorar a
qualidade das
operagies

Aapp apuedou a minha
cidade a melhorar a
coordenacio infema
Aapp ajudou a minha
cidade a sar bem
sucedida no geral
Aapp ajudou a minha
cidade a melhorar a
eficiéncia das
operagies intemas,

* 20, Considero que

Discorndo discordo nem Conconda
completaments 2 3 concordo 4 5 & completamente

Aprender a utilizar esta
BPP COIM Mecurso &
elementos geralments
mais agradéavel.

Sinto prazer na
utilizagBo de uma app
CINT Caracteristicas de
jogos

Eu gostaria de paticipar
B jogos numa city app
Penso que uma city app
comm contedidos &
elementos animadas &
SEUIND,

As city apps deveriam
PrEMiAT 05 SeUS
utilizadores através de
um siSlema por ponins.

Eu sinto-me bem ao
jogar um jogo ruma
fermmamenta de city app.
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Appendix 4 - Interview script

City Apps - Interview | (app)

Academic study on the use of city apps on the scope of Smart Cities

This survey script is part of a data collection process to assess how citizens are engaged on this
new Smart Cities era. With this survey we aim to collect more qualitative information about the
experience of using a city app. Thank you for your collaboration!

Gender
1 Male O Female

Age
118-25 026-35 [036-45 [146-55 [1+56

Education Level

PhD? O Yes | O No
Master’s Degree? O Yes | OO No
Bachelor’s Degree? O Yes | OO No

Residency Council?

Work Council?

Have you used an app to report a problem or send a suggestion to your municipality?

What was the response?

How long did you wait for?

Was the response beneficial to you?

Regarding the use of a specific city app:
How did you feel while using the app?

What did you like best?

The least liked features?
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What is missing or should be removed from the app?

What amendment do you propose to the app?

How did you hear about the app?

Other suggestions for the app?

General enquiry regarding city apps:

Avre city apps advertised properly?

Are you clear about the benefits of using city apps?

Do you feel secure using city apps?

Would a reward system make you use city apps more often?

Is there a specific app that you would like to see available? With which functions?
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Appendix 5 - Interview responses

City Apps - Interview | GIRA

Acodemic study on the use of city apps on the scope of Smart Cifies

This survey script is part of o dofa collection process o gssess how cifizens are engaged on thiz new
Smart Cifies era. With thiz survey we oim to collect more qualitative information about the experdsnce
cof uzsing o city app. Thonk you for your colloboration!

Zender
O Maole H Fermmale

Age

H18-25 O25-35 DO34-45 O45-55 O+54

Educafion Leve

PHOZ OYas: | E Mo
Master's Degres? H Yes | OMNeo
Zochelor's Degrees HYes | ONo

Residency Council®

Almaoda

Work Council?

SEEeS

Hawe youw wsed an app to report a problem or send a suggestion to your municipality®

Tes. There weren't enough bicycles at nosh hour.

Whot was the response?

The app sent me an email explaining how sory they wers with the sifuation but there was
rncthing they could do fo sohwes i.

Honwr long did you wait for®

1-2 weeks,

Was the response beneficial to you®
Mo

Regarding the uvse of o specific city app:

Heoow did you feel while using the opp?

The app works wery well and = never down.
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What did you like best?

It's eqsy to nowvigate, gives us the posesikility fo s2e where there're bicycles in Liskbon.

The least Beed features®

It doesn't let the driver do a direct reporf of o technical faliure so sometimes the user can
takes a bicycle that is not wordng well.

What is missing or should be removed from the app®

A live chat for support should e included.

What amendment do you propose to the app®

Include a direct report of o fechnical failurs.

Henw did you hear about the app®

The media.

Rl

Other suggestions for the app

General enquiry regarding city apps:

Are city apps advertized propery®

| think there should e more adverisement regarding city apps, specicly in pubbc ploces
where thiz apps can be used.

Are you clear about the benefits of using city apps=
Mo,

Dz ywou feel secure using city apps®

ez,

Weould a reward systern make you use city apps more coften®

fes.

= there a specific app that you would ke to see availakle® With which functions=s

Aop fo report kost animals.

App fo know the gueues in public places such os hospitals, tox offices, als.
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City Apps - Interview | ORCAMENTO PARTICIPATIVO

Acodemic sfudy on the use of city apps on the scope of Smart Cifies

Thiz survey schpt is part of a dofo collecticn process 1o asses:s how citizens are engaged on this new
Ernar Cities era. With this sureey we gim to collect more qualitative informotion obout the experisnce
of uzing a city app. Thank you for your colloborafion!

Zender

H Maole O Fermale

Age

O18-25 O25-35 O34-45 HL5-55 O+56

Educafion Lewve
FhCz
Master's Cegrea?

Baochelor's Degrees

OYes | OMNo
HYes | OMNo
OYes | OMNo

Residency Council®

Lislago.

Weork Council?

Deiras

Hawve you used an app o report o problem or send a suggestion o your mumnicipaliby s

Eim. Orgarmente parficipative da cidade de Liskboa.

What was the response®

Pasitiva. A proposta no qual votei fol aprovada.

Heww lomg did youw wait fore

NQL'F“'II:IS emanas.

Was the response beneficial to yous

Potencialmente, uma ver que o medida ainda ndc fai implementada.
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Citizen engagement through city apps — technology adoption approach

Regarding the use of a specific city app:

How did you feel while wsing the app?

A possibiidade visualzogfo & de votagdo das proposias num ambiente digital contibui pora uma
migicr parfilha de informagdo 2 incremenia o sentimento de envolvimento, de proximidode e de
paricipocdc dos cidadacs.

What did you like best®

Facilidade de consulia.

The lz2ast Fred featuress

Algumo complexdode no selegdc dos propostas. O orifédos de pesguiso poderiam ser melhorodos.

What is missing or should be removed from the app®
MSA

What amendment do you propose to the app?
M A

How did you hear about the appE

Afravés de urm amigo.

hl

Other suggestions for the opp
MA

General enquiry regarding city apps:

Are city apps advertizad properdy®

Mac creic. Eurma area que pode ser bastonte mais desenvalvidda.

Are you clear about the benefits of using city opps®

WMelhores servicos. Mais & melhor informagSeo.

Do you feel secure using city appss

-
g

Weould a reward systern rmoke you wse city apps more often?

Mo,

k= there a specific app that youw would ke to see availakle® With which functions=

Tudo o que confribua para desmaterdclizar servigos 2 poupar tempo & muitc posifive.

Urna Grea muitc critica e que mersceria certaomente melhor suporte digital € a do sadde, scbretudo

no gpoic aos cidodas mois senicees.
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Citizen engagement through city apps — technology adoption approach

ICihr Apps - Interview | NA MINHA RUA

Acodemic study on the vse of city apps on the scope of Smart Cifies

Thiz survey schpt is part of o dofa collection process o gsses= how citizens are engoged on this new
Smart Citizs era. With thiz sureey we aim to collect more qualitative information cbout the experisnce
cf uzing o city app. Thank you for your collaboration!

Zender

H Mzle OFemaole

Age

O1&8-25 O26-35 O34-45 D455 H+86

Educaofion Lewe
PhCz
Master's Degres?

Bachelor's Degress

OYe: | HHNo
HYe: | OMNo
OYes | ONo

Residency Council®

Liskzon

Weork Council?

Liskzon

Have you used an app fo report a problem or send a suggestion fo your municipalify 2

ez

What waos the responze®

Pozitive

Henw long did youw wait fore

1 wesk

Was the response beneficial to yous

ez

Regarding the use of o specific city app:

Henw did you feel whie using the app?

Curous
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What did you ke bestz

Inforrnation of other prokblems detected in the same area by others

The l=ast Bked features®

Proceeding to inform proiblem locofion not clear for fiest wse

What is missing or should be removed from the app?®

Problems not solved in short period should haove o date scheduled for sching if

What amendment do you propose to the app?®

Include the schedule date for solving prokblems

How did you hear about the app?

Friends

L]

Other suggestions for the app

Mo

General enquiry regarding city apps:

Are cify apps advertised propedy®
Mo

Are you clear about the benefits of using city apps=

fes

Do you feel secure using city appsE

feas

Would a reword systern make you use city apps maore often?

Seeing prolklemns sohved

k= there o specific app that you would like to s2e availakl=2 With

Mo

which functions=
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City Apps - Interview | iPENHA

Acodemic study on the use of cifty apps on the scope of Smart Cifies

Thiz survey sorpt is part of g dofa collecfion proces:s 1o asssss how citizens are engaged on this new
Srmart Citiss era. With thiz survey we aim to collect more qualitative informotion obout the expersnce
of wing o city app. Thank you for your collaboaraficnl

Zender
H Male O Fermale

Age
O18-25 O26-35 H34-45 O46-55 O+56

BEducofion Lewel

PhC= OYes | Mo
Master's Degrea? HYes: | ONg
Bacheslor's Degrees HYe: | ONao

Residency Council?

Lx

Work Council?
L%

Have you used an gpp fo report a problem or s2nd a suggestion fo your municipalify 2

fes

What was the responses

The praklermsiteation was sclved

Howr lomg did you wait for?

A feyw days in one case and a few monihs for the other

Was the response beneficial to yous

fes

Regarding the use of a specific city app:

Hoow did ywou feel whille wsing the app?

A good citizen!
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What did you like bests

Simple app. Eosy to uss.

The least Fked featuress

Mone...

What is missing or should be removed from the app?®

Mayioe some kKind of notification when the sftuafion: are solved could be added.

What amendment do you propose fo the app?

Mone

How did you hear about the app®

Cron't rernember... a street gawgi | fhink. .

[

Oither suggesticns for the app®

Kesp it smple

General enquiry regarding city apps:

Are cify apps advertized propefy®
| think so... at least | have installed and vsed both BerpRe and CML “poariobo Buc.

Ara you clear about the benefils of using city apps®

fes.

Do wou feel secure using city apps®

fes.

Weould a reward systern moke you use city apps mare oftens

Cepends: on the rewards. . but in general | think the best reward iz 1o 222 the reported
situation being oddressed guickly and effectively.

Iz there a specific app that youw would like to see availakble® With which functionss

App o find vocant parking spots... 2
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City Apps - Interview | GIRA 2

Acodemic study on the use of city apps on the scope of Smart Cifies

This survey =crpt is part of a dofa collection process to assesz how citizens are engaged on this naw
Smart Cities era. With thiz survey we gim to collect more qualitative informafion about the experdsnce

of uzsing a city app. Thank you for your colloborafion!

Zender

H Male O Fernale

Age

O18-25 O26-35 H34-45 O4-55 O+56

Educafion Level
FhC=
MMaster's Degreat

Bachelor's Degress

H Yes
O Yes
O Yes

O Mo
O Mo
O Mo

Residency Councils

Lisbon

Work Council?

Lisbon

Hawe you used an app to report a problem or send a suggestion to your municipaliby 2

VL=

What was the response?

none

Heoww lomg did youw wait fors

BfA

Was the response beneficial to you's

MiA|

Regarding the use of a specific city app:

Howe did you feel while using the app?

Comforfalkle
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What did you like bestz

Eoze of uze

The least Feed featuress

In the end, it abvays requests feedback. f the fesedback iz bad, | have always fo explain
wihy... thus, sometimes my feedibock is good becouse | den’t want fo waste more tfime with

that.

What is missing or should e removed from the app®

Mandaotory explanafion when the feedbock is bad.

What amendment do you propose fo the app?

Inforrnation regarding what was made based on the previous feedbaock

Henwr did ywou hear about the app®

Me=dia

il

Oither suggestions for the app*s

General enquiry regarding city apps:

Are city apps advertized propefy?

ez

Are you clear about the benefits of using city apps®
Mot all

Dz you feel secure using city apps®

ez

Would a rewoaord systern moke you use city apps more often®
Mo

= there o specific app that you would ke o see availalkzle® With which functions®

Mo,
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City Apps - Interview | EMEL

Acaodemic study on the use of city apps on the scope of Smaort Cifies

This survey schpt is part of o dofo collecfion proces:s to gssess how citizens are engaged on thiz new
Smart Citizz era. With thiz survey we cim to collect more qualitative informatfion about the expedence
of uzsing o city app. Thank you for your collabaration!

Sender
O Mole B Female

Age

O15-25 H25-35 O35-45 O4£-55 O+56

Educaficn Leve

FhOZ OYesz | ONe
Master's Degree? HYe: | ONo
Bochelor's Degress OYes | OHNz

Residency Council®

ARiRAs

Work Council?

Lison

Howe you used an app fo report a problem or s2nd a suggestion fo your municipalify 2
Mo

What was the recponses

How lomg did wou wait fors

Was the response beneficial to yous

Regarding the vse of a specific city app:

Heoww did you feel while wsing the app?

Happy

71



Citizen engagement through city apps — technology adoption approach

What did you like bests

It weas wery practical and easy to vse, making my parking experience a better one.

The least Bked featuress

Hone

What is missing or should be remowved from the app®

Maothing

What amendment do you propese fo the app?®

Hathing

Howe did you hear about the app®

By ancther person who used it.

(]

Other suggestions for the app®

Mo

General enquiry regarding city apps:

Ara city apps adwverfized propedy®
Mo, | think a kot of peocple don't even know that some of the apps they are using are city
Qpps.

Are you clear about the benefits of using city apps®

Mo

Dz you feel secure using city apps®

Tes

Weould a rewaord systern moke you use city apps more offen?

Mo, | think people would use it if they feel the apps are useful to sorme Qorticudor lssUes.

Iz there a specific app that you would ke to s2e availakble? With which functions?

Yes, an app related with recycling points, easier ways to order o special garbage picking.

Mowwadaoys this theme & very important, becouse thers & o growing emvircnment concem.

Aty residency council this is o very big issue, there is frash everywhers near the frosh bins

and thers i= mo way or an easy way fo tel the city hall they need to collect it
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