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Abstract
The technological advance, the demand for the betterment of urban life as well as the need for
environmental protection and sustainability has made the concept of smart cities a global
movement. This thesis provides a comprehension of the smart city concept by exploring diverse
definitions of the smart city as well as the factors that affect the successful implementation of
smart city initiatives. Benefits and challenges are distinguished and the top three smart cities in
world according to Cities In Movement Index, London, New York and Paris are examined.
Citizen participation is analyzed through “traditional” and contemporary frameworks that fit in
the smart city design resulting in citizens taking the role of a data point or consumer if some
power is not distributed among the power holders and the citizens. The case of Corfu is explored
through an external environment analysis and a questionnaire answered by Corfiot citizens, to
support, in accordance with the literature that the business model canvas of a digital application
in order to support the functions of an immersive smart city should be viewed from an
aggregative point of view focusing on citizen participation and engagement.
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Introduction
The human desire to develop cities and urban areas, has been around for many years and today
is still going with the advent of technology for transforming cities into smart cities that are more
advantageous both to humanity and the natural environment. While smart city research dates
back to the 1990s, it has experienced a further and exponential expansion in the last decade,
taking on a multitude of perspectives and spanning multiple disciplines (Kummitha and
Crutzen, 2017). According to United Nations1, 55% of the global population lives in cities and
that figure is expected to rise to 68%. Moreover nearly 60% of the world’s population are active
users of the internet, from which 92.6% accessed the internet using mobile devices2. The
expansion of the smart city concept lies not only in the large diffusion of the internet and mobile
devices among citizens but also to the increased populations, the climate and demographic shifts
as well as the need to limit energy consumption and protect the environment (Dameri, 2017).
Additionally, the outbreak of the Covid-19 pandemic raised huge challenges in the urban
governance, development and operations of the cities along with the massive impact to people’s
daily lives (Chen et al., 2020). This phase has further resulted in an even bigger technological
penetration on many aspects of business, governance and life, a sub-revolution, forcing many
aspects of human and institutional activity to be carried out to digital platforms (Allam and
Jones, 2021). The pandemic outbreak made governments, businesses and societies to suffer
from public health and economic challenges (Merritt, Antunes and Tanaka, 2021). A study
performed in Chinese smart cities by Yang and Chong (2021) revealed that ‘smart city projects
have significantly reduced the number of COVID-19 confirmed cases’ and supports that
technology is a key factor in controlling as well as predicting a pandemic like Covid-19 (Yang
and Chong, 2021). The global community is still struggling to overcome the impact of the
COVID-19 pandemic. As governments and organizations look for ways to minimize the impact
of future pandemics, the challenges of urbanized populations and the climate change, the
implementation of smart city projects seems like a beacon of light in the darkness these
challenges rise. However, the implementation of successful smart city initiatives appears to be
a challenging project and the initiatives affect and been affected from various of factors
(Chourabi et al., 2012; Hu and Zheng, 2021). Furthermore, a research conducted by Meijer
(2016), shows that implementing smart city initiatives should involve a wide range of strategies
1
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and actions that are appropriate to each city's specific conditions and situations, doing so should
not only adopt best practices from other areas, but also build on them (Meijer, Gil-Garcia and
Bolívar, 2016).
The foundational concepts for smarter cities described by Harrison et al (2010) are
instrumented, interconnected and intelligent: instrumented means the capture of real time data
from physical and virtual sensors, interconnected refers to the connection of the systems and
the ability to exchange those data among city services and intelligent as the value creation from
those data through analytics for better decision-making (Harrison et al., 2010). Albino et al.
(2015) argues that cities should start from the human capital side instead of the ICT one,
promoting inclusivity, education and entrepreneurship (Albino, Berardi and Dangelico, 2015).
There is duality that floats around the smart city concept, Trencher (2019) states that smart
cities are evolving in their second generation, the smart city 2.0. In the second generation of
smart cities the vision is focused on people, governance and policy with a decentralized
anthropocentric approach promoting collaboration and communication between diverse actors.
On the contrary the first generation focused on the technology, the economy and the corporate
potential of the smart city projects, with a passive role of citizens (Trencher, 2019; Zhao et al.,
2021). This dichotomy also marks the smart city planning as there are two approaches: the topdown and the bottom-up development path (Komninos and Mora, 2018). The top-down
approach is characterized corporatized, centralized as well as by low, even absent, citizen
engagement and refers to smart cities that originate from the city government by political and
administrative actors following a certain strategy. Contrary the bottom-up approach refers to
the community-level decentralized city planning, emphasizing on self-organization (Dameri,
2013; Cocchia, 2014; Kitchin, 2014; Komninos and Mora, 2018).
Smart city is an emerging topic and developed in a global movement. This thesis will explore
the smart city concept as well as citizen participation in the smart city design in order to
compose a business canvas for a participatory waste management application. The research
question is the following: “What should a digital application’s business canvas, constructed to
support smart city practices comprise of?”. The city of Corfu selected as a city case, literature
research and a questionnaire will be used to answer this question and develop the application
business canvas.
The first chapter identifies and elaborates on different definitions given for the smart city as
well as analyze smart city initiatives and factors that affect their implementation. Furthermore,

smart city benefits and challenges are distinguished followed by smart city examples. Chapter
two investigates the citizen participation in the smart city design through different typologies
and citizen roles. Chapter three includes an external environment analysis of the city case.
Chapter five is questionnaire analysis presenting the results of the citizens of Corfu perception
of the smart city concept and evaluates the current needs of the city from a citizen perspective.
Chapter six includes the business model canvas and the digital application description that was
made to support the waste management function of the city case.

1. Understanding the smart city
The phrase smart city, it may have derived from the Smart Growth movement that emerged in
the late 1990s which sought to implement new approaches to urban planning and development
(Harrison and Donnelly, 2011). At that point, the center of attention was the importance of
modern infrastructures in cities using new ICT (Albino, Berardi and Dangelico, 2015). The
smart city concept initiated in 2005, when the Clinton Foundation invited network equipment
maker Cisco to use their knowledge to make cities more sustainable (Cavada, Rogers and Hunt,
2014). Later companies such as IBM and Siemens adopted the smart city phrase for the
integration of urban infrastructure and services using complex information systems (Harrison
and Donnelly, 2011). The definition of smart city developed simultaneously with the definitions
of related or equivalent concepts such as an intelligent city, digital city, or cyber city
contributing to smart city definition being a hazy concept and referred to in a variety of ways
that are not always consistent (Albino, Berardi and Dangelico, 2015; Komninos and Mora,
2018). Understanding the origins of the term smart in the smart city label can contribute to a
better understanding of how it is applied. Nam and Pardo (2011) investigated the word smart
in the smart city context and stated that ‘smart’ serves better than the word ‘intelligent’ because
in the marketing language ‘smartness’ is focused on the user perspective and is more userfriendly while the word ‘intelligent’ characterized as an elitist word (Nam and Pardo, 2011a).

1.1 Defining smart city
In a single dimension, smart cities may be defined as cities that rely on information and
communication technologies to increase the quality of life for their residents. Komninos (2011)
defines the smart city as localities with a high capacity for learning and innovation, whose
capabilities are enhanced by the creativity and knowledge of their populations, their institutions
of knowledge creation and their digital infrastructure for communicating and storing knowledge
(Komninos, 2011). Caragliu, del Bo and Nijkamp (2011) refer to the smart city as a concept
developed to include urban production factors in a common framework and, specifically,
emphasizes the importance of Information Technology advancements in enhancing the
competitive profile of a city (Caragliu, del Bo and Nijkamp, 2011; Dameri, 2017). In another,
more recent definition, Silva, Khan and Han (2018) describe smart city as an application of IoT,
an essential building component for smart cities and furthermore they state that smart city in
general refers to an urban environment that utilizes information and communication

technologies (ICT) to improve the performance efficiency of regular city operations and quality
of service (QoS) provided to urban residents (Silva, Khan and Han, 2018). To understand
deeper the cohesion of the smart city term, the academic literature is divided in to two
groups/approaches of the term. Based on a survey there are two main approaches of the smart
city definition, the first is a technology oriented approach focusing on infrastructures, platforms,
systems and the second is the people oriented approach attached importance on citizens,
knowledge, services and stakeholders (Bibri and Krogstie, 2017; Bibri, 2021). Furthermore,
according to the bibliometric analysis of the smart city research by Mora et al. (2017) the
definitions in the academic literature concerning the smart city concept are divided in two
groups, the first one is defined as holistic, described as a balanced combination and coordination
of human, social, cultural, economic, environmental and technological aspects, considering the
second group of publications as techno-centric (Mora, Bolici and Deakin, 2017). It is important
to realize that smart cities have been viewed as large organic systems. No system in the smart
city system of systems operate in isolation. The interconnection and instrumentation of a smart
city’s core systems is making the systems of the system smarter (Dirks and Keeling, 2009).
Information is embedded in a smart city's physical infrastructure to provide better service to
citizens, to improve government efficiency, to share information with the public and to create
a sustainable environment (Nam and Pardo, 2011a). Per contra a smarter city cannot be
achieved by incorporating intelligence into each of the components of a city individually such
as transportation, energy, health care, physical infrastructure, public safety, etc. It is important
a smart city to be viewed as an organic whole - as a network, as a connected system and in that
concept the connections matter more than the parts. The smarter city recognizes that the most
important factors in connecting multiple subsystems are those individuals that contribute to the
city, helping it move from a collection of elements of infrastructure into a set of vibrant human
communities (Kanter, R. M., ve Litow, 2009). Smart cities are not an end state of a city but that
are constantly evolving due to the creative and innovative citizens and the continuous
implementation of innovative features added to the city according to their needs (Krishnaveni,
2020). At earlier times of using the term smart city the emphasis was put on the importance of
ICT in relation to contemporary infrastructure within cities, however as the research evolved
smart cities are no longer merely about the diffusion of information and communication
technologies, but they are about the people and the communities as well (Albino, Berardi and
Dangelico, 2015). Dameri (2017) pictures smart city as following: the city is the subject while
the technology and governance are the mechanism and the community and the environment are
the addressers of the smart city strategies that take place in many sectors of the city context

such as mobility, infrastructure, social policies, economy and more (Dameri, 2017). The six
components that constitute the smart city concept are (i) smart people, (ii) smart economy, (iii)
smart mobility, (iv) smart environment, (v) smart living, and (vi) smart governance (Giffinger,
Haindlmaier and Kramar, 2010; Vinod Kumar and Dahiya, 2017; Krishnaveni, 2020). Giffinger
et al (2010) defined smart city based on the above components as “a city well performing in 6
characteristics, built on the ‘smart’ combination of endowments and activities of self-decisive,
independent and aware citizens.” (Giffinger, Haindlmaier and Kramar, 2010).
Smart people clusters all the features related to social and human capital, for instance the
education of people and lifelong learning, the involvement in public affairs, social and ethnic
inclusiveness (multiculturalism and multiracialism), creativity and open-mindedness
(Giffinger, Haindlmaier and Kramar, 2010; Bifulco et al., 2016; Krishnaveni, 2020). Batty et
al (2012) states that a city that is smart only when it comes to its economy is not smart at all if
it ignores the social conditions of its citizens (Batty et al., 2012).
Smart economy concentrates to the economic competitiveness and the entrepreneurship through
innovation - supported by universities not only for science and business as well as for cultural
heritage, architecture, planning and development-, the flexibility and adaptability of the labor
market along with the understanding of the smart city’s economic DNA (Krishnaveni, 2020).
Smart mobility identifies with sustainable, innovative and intermodal transport systems by
utilizing ICT, providing safe and secure conditions (Bifulco, Amitrano and Tregua, 2014),
coherent mobility for differently abled citizens and traffic congestion, focusing on mobility
both of the citizens and vehicles (Krishnaveni, 2020).
Smart environment focuses on sustainable resource management, the elimination of pollution,
the protection of the natural heritage, the biodiversity and the environment, the weather and the
emission monitoring (Samarakkody, Kulatunga and Bandara, 2019).
The smart living component associates with the quality of life of the people, including education
and cultural facilities, health conditions, individual security, safety and privacy, urban
proactiveness, housing quality and built/city infrastructure including social cohesion (Giffinger,
Haindlmaier and Kramar, 2010; Samarakkody, Kulatunga and Bandara, 2019).
Smart governance has been linked to participative decision-making and e-government
initiatives, collaboration, leadership, data-exchange and accountability as well as transparency,

political strategies, and public / social services (Giffinger, Haindlmaier and Kramar, 2010;
Samarakkody, Kulatunga and Bandara, 2019).

1.2 Smart city initiatives
There are numerous studies attempting to identify and classify smart city initiatives to create a
more precise definition of this concept (Chourabi et al., 2012; Neirotti et al., 2014). As
previously stated, the structure of smart cities consists of a combination of technological
advances, environmental considerations, economic development, and social inclusion
(Keshavarzi, Yildirim and Arefi, 2021). Angelidou (2015) recognizes that there is both a
"technology push" and a "demand pull" that are driving smart cities forward. A flourishing
market for smart city products and solutions has been created due to the rapid advancement of
the technology, meanwhile, in order to address urbanization-related issues, cities are seeking
solutions that balance economic growth with sustainability (Angelidou, 2015). Nam and Pardo
(2011) stated three distinct but essential elements that smart cities encompass: technological
features, human characteristics, and institutional aspects. The achievement of a smart city
depends not only in the integration of ICT infrastructure with other social and physical
infrastructure, but also in the understanding “of the complexities and interconnections among
social and technical factors of services and physical environments in a city” highlighting the
importance of the human factor (Nam and Pardo, 2011a). The smart cities initiatives aim to
improve the efficiency of urban areas using data and information technology. It is focused on
accelerating the development of smart cities by improving the quality of life of the citizens,
management of existing infrastructures and developing new ones, increase collaboration
between different actors and stimulate innovation in private and public sector (Marsal-Llacuna,
Colomer-Llinàs and Meléndez-Frigola, 2015). In terms of smart cities, small and innovative
urban areas, with low levels of pollution that are technological oriented, can be considered as
incubators for the development of new technologies and solutions for sustainable development
(De Marco and Mangano, 2021). Chourabi et al (2012) identified internal and external factors
that affect design, implementation and the use of the smart city initiatives, clustered together to
create a smart city initiatives framework constituted by eight dimensions: management and
organization, technology, governance, policy, people and communities, the economy, built
infrastructure, and the natural environment (Chourabi et al., 2012).
Managerial and organizational factors are concerning the daily management of a smart city
development (Hu and Zheng, 2021) and are considered core elements of the smart city

initiatives (Alawadhi et al., 2012). Although smart city initiatives might vary from egovernment initiatives in terms of their characteristics and goals, they are also related to the
intensive use of information technology to improve the lives of citizens (Chourabi et al., 2012).
In this light, Chourabi et al. (2012) references to the Gil-Garcia and Pardo’s (2005) list of
success factors and challenges for e-government initiatives. Many technology projects fail due
to poor planning, lack of leadership, poor business cases, uncertainties between goals and
objectives, political hyper-activism, and technology-driven enthusiasm (Gil-García and Pardo,
2005; Scholl et al., 2009; Petrica, 2017). Accordingly, successful management is crucial for
technological performance, therefore for building a smart city. Establishing a clear vision,
setting specific goals, designing strategies, and communicating implementation plans is
essential to managing smart city initiatives (Caragliu and Del Bo, 2016; Hu and Zheng, 2021).
A smart city is a combination of various systems and organizations that are responsible for the
management of urban areas and due to their rapid growth, the need of innovative strategies as
well as technologies is imperative (Petrica, 2017). Smart city initiatives change the
organizational structure (and in reverse) as well as managing the initiatives demands crossdepartmental collaboration with the most significant success component to be the role of top
management and leadership (Alawadhi et al., 2012).
Modern technology and its related advancements have greatly impacted the development of
smart cities and it is considered a key enabler for smart city initiatives (Nam and Pardo, 2011a;
Alawadhi et al., 2012; Hu and Zheng, 2021). One of the technologies that radically changes
cities is the IoT (Internet of Things). By enabling the use of various sensors and devices, such
as mobile phones, home appliances, and surveillance cameras, through the monitoring and
collection of real time data, the Internet of Things can create new applications and services for
citizens, governments and businesses (Chatterjee, Kar and Gupta, 2018). This is complemented
by other technologies such as cloud computing and artificial intelligence (AI) that play key
roles in the collection and utilization of the massive amount of data collected by Internet of
Things devices (Hu and Zheng, 2021). Despite the benefits of implementing ICTs in cities, they
can increase inequality and promote a digital divide thus city managers should consider various
factors when implementing new technologies (Odendaal, 2003; Chourabi et al., 2012).
Governance, in terms of the smart city literature, refers to participation of the citizens and the
collaboration among the stakeholders (Chourabi et al., 2012), this means that for the
transformation of a city (non-smart) to a smart city, government structure and operations may

require some reform (Castelnovo, Misuraca and Savoldelli, 2016). As stakeholders, in the smart
city initiatives context, are identified governments in other jurisdictions, nonprofits, companies,
schools, universities, and individual citizens justified by the fact that the initiatives are a
‘citywide movement’ (Alawadhi et al., 2012). Hu and Zheng states that cities have their own
political and administrative systems, and to successfully implement smart city initiatives a welldesigned governance system is necessary (Hu and Zheng, 2021). Although various governance
structures exist to manage smart city initiatives, including informal governance models
(Alawadhi et al., 2012), formal governance structures are often needed as smart city initiatives
evolve (Hu and Zheng, 2021).
Policy is an important factor for the comprehension and implementation of the smart city
initiatives. Smart cities are the result of both policy and management innovation as well as
technological innovation (Nam and Pardo, 2011b). According to the Smart City Initiatives
Framework, the policy context consists of various institutional and political components as well
as the relationship among the key players. These components include the form of the city
government, the mayor, related agencies, the law and intergovernmental agreements (Alawadhi
et al., 2012; Chourabi et al., 2012). The G20 Global Smart Cities Alliance created a policy
roadmap, which consists of five model policy areas, as a baseline for ‘sound technology
governance’. The core principals of the road map are (i) equity, inclusivity and social impact
(ii) security and resilience (iii) privacy and transparency (iv) openness and interoperability (v)
operational and financial sustainability (Merritt, Antunes and Tanaka, 2021). As new
technologies are establishing, the need for cities to encounter policy benchmarks is crucial for
the protection of the citizens interests, as there is an identified gab between implementation and
policy methodologies (Merritt, Antunes and Tanaka, 2021).
People and the communities play central role in smart cities, not only as an end user of smart
city services and products but also they are contributing to the smart city development (Neirotti
et al., 2014). Although smart people are often considered as the key component of smart cities,
without smart citizens, a city cannot be considered a smart city. Instead, citizens can still
contribute to making a city smart even if they do not live in a city that implement smart city
initiatives (Castelnovo, 2016). Therefore, in smart cities, the focus is on building human capital,
rather than assuming that ICT will automatically make a city smart, by implanting initiatives
addressing digital divide, participation, lifelong learning and education, creativity,

multiculturalism and accessibility for differently abled citizens (Chourabi et al., 2012; Albino,
Berardi and Dangelico, 2015).
The economic environment has a significant contribution in the development of the smart city
initiatives, and a city with a high level of economic competitiveness is one of a smart city's
prime characteristics (Chourabi et al., 2012). Smart cities are closely linked to the creation of
an urban context that encourages new industrial activities (Bifulco et al., 2016), but a city’s
GDP and growth rate could affect the implementation of smart city initiatives, regarding the
local economic conditions and the development rate (Neirotti et al., 2014). Cities with higher
economic growth rate tend to have higher financial resources and are more likely to invest in
infrastructure and education projects. This increases the level of human capital that these cities
can offer (Lambiri, Biagi and Royuela, 2007; Neirotti et al., 2014). The results of the smart city
initiatives regarding the economic sector are business creation, job creation, improvement of
productivity and workforce development (Chourabi et al., 2012).
Infrastructure refers to the facilities and networks in terms of utility and functional operations,
these include a network of underground and aboveground cables and pipes, as well as all
associated assets (Al-hader and Rodzi, 2016). As is vital for a city to be functional and
productive through the development of physical infrastructure, digital infrastructure
importantly supports smart city initiatives. The implementation of ERP (enterprise resource
planning) system and the replacement of legacy systems that are lacking of connectivity is the
base of building a smart city either on a city or an infrastructure level (Al-hader and Rodzi,
2016). In addition innovative technologies, for instance fiber optics, sensors, 5G, connected
devices, IoT, AI and open data analytics are used in a majority of sectors (education, mobility
buildings, energy) to support the operations of a smart city (Appio, Lima and Paroutis, 2019;
De Marco and Mangano, 2021). A smart city’s internet connection is essential to its success as
most smart city inhabitants use internet connection for various purposes such as shopping,
education or participatory democratic governance (Vinod Kumar and Dahiya, 2017).
Cities transform the natural environment by altering it into a permanent human settlement. This
process involves the construction of numerous buildings and infrastructures that severely
impact the environment (Aletà, Alonso and Ruiz, 2017). The protection of the natural
environment by increasing sustainability and managing natural resources is the core to the
concept of a smart city, therefore is crucial consider this factor through the examination of smart
city initiatives (Chourabi et al., 2012). Smart city initiatives aim to increase the livability,

sustainability and the overall quality of life of the city by protecting the natural environment
and in return the city competitiveness and attractiveness is increased (Alawadhi et al., 2012).
The initiatives for the protection of the environment promote monitoring emissions, recycling
water and waste, electric vehicles and faults in the distribution networks (Aletà, Alonso and
Ruiz, 2017).
Another factor that should be considered while examining smart city initiatives is the cultural
heritage of a city and how smart city initiatives influence this factor. According to UNESCO3 ,
the cultural heritage definition includes three categories: (i) Tangible cultural heritage
(monuments and archaeological sites, underwater cultural heritage) (ii) Intangible cultural
heritage (oral traditions, performing arts and rituals) (iii) Natural heritage (natural sites with
cultural aspects, cultural landscapes and more). Angelidou and Stylianidis (2020) argue that
smart cities are focusing on ‘‘modernist’ aspects of development, failing to address the cultural
and historical aspects of the city’ by not fully exploit the ICT potentials to engage citizens and
visitors to cultural experiences and furthermore the impact of smart city technologies in the
cultural heritage industry (Angelidou and Stylianidis, 2020). Cultural heritage contributes to
the economic growth of a city by attracting visitors, and is a unique resource of a city that can
be a driver to sustainability and urban regeneration (Allam and Newman, 2018). Thus, cultural
heritage should not be overlooked in smart city initiatives, instead initiatives should give
prominence to the cultural heritage of a city promoting community, residential development
and tourism.

1.3 Benefits and Challenges
The implementation of smart city activities assures many benefits for the decision makers, the
citizens and the overall urban systems but as the concept of smart cities immersed as a solution
to urban problems, challenges and issues also emerged. One of the earliest publications about
smart cities “The Vision of a Smart City” (Hall et al., 2000) supported that the outcomes of
applying smart city practices would result in a safer, greener and more efficient city. Safety and
security advance from the smart city concept and in particular this aspect is usually called safe
city (Lacinák and Ristvej, 2017). The safe city is described as a concept that combines security
systems and ICT’s such as IoT, cloud computing and big data in order to increase safety and

3
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social maturity of the society (Vitalij, Robnik and Alexey, 2012). Governments can use various
technology solutions (video surveillance and video analytics, chemical control, emergency
communications, public address and general alarm, eCall, connection of public objects,
telephone notification and more) (Vitalij, Robnik and Alexey, 2012) to enhance public safety
and minimize and prevent security incidents including crime, riots, accidents, or natural
disasters (Risdiana and Susanto, 2019). Sustainability and environmental protection are core
components of the smart city concept (Giffinger et al., 2007; Chourabi et al., 2012; Vinod
Kumar and Dahiya, 2017), and in the smart city context using technology to protect and manage
the environment's resources is the ultimate goal of improving sustainable development (Neirotti
et al., 2014). For example, Al-Hader et al. (2011) focused on tree monitoring in smart cities
(Al-Hader et al., 2011) Anagnostopoulos et al. (2015) proposed a dynamic model for waste
management in smart cities (Anagnostopoulos et al., 2015) and Castelli et al. (2017) focused
on a system for air pollution forecasting (Castelli et al., 2017). A recent study performed by
Csukas and Szabo (2021) identified and classified the benefits of the smart city activities,
concluding in nine value proposition components: (i) Efficiency (ii) Citizen (stakeholder)
engagement (iii) Quality of life (iv) Inclusion and equality (v) Connectivity (vi) Knowledge
creation and sharing (vii) Cost reduction (viii) Scalability and transferability (ix) Environmental
impact (Csukás and Szabó, 2021). The efficiency in a smart city context described by Csukas
and Szabo as “The superior performance of city systems, expressed in products, technologies
and processes and measurable with quantified parameters” and concerns sectors such as
mobility, energy, intelligence and digital infrastructure services (Csukás and Szabó, 2021).
With the evolution of information and communication technology, cities are being able to
facilitate the participation of their citizens and improve the quality of life (Anttiroiko, 2016).
Smart cities are built on the principle of decentralized communication and information systems.
Through these features, various actors can be coordinated and informed about each other's
activities, allowing mutual support, participation and improving the quality of life in a city by
offering better services (Appio, Lima and Paroutis, 2019). Creating a knowledge economy is
affected and provoked by the use of Information Communication Technology (ICT), which
enables people to advance and store knowledge more efficiently resulting in a knowledge
society (Caragliu, del Bo and Nijkamp, 2011; Kummitha and Crutzen, 2017; Csukás and Szabó,
2021). Furthermore, the connectivity value proposition occurs by the smart city system that is
viewed as a network , not only the systems of the system are connected but also the data and
the people (Komninos, 2011; Csukás and Szabó, 2021).

The challenges of implementing smart cities include among others, the complexity of their
design and operation, the cost of designing and implementing these solutions, and their
dependence on data and information security (Silva, Khan and Han, 2018). Due to the
increasing dependency on various sensors and technologies, smart cities are vulnerable to
various unforeseen disasters and disruptions (for example climate impacts). This could cause
severe damage to the human life and financial stability of the cities (Hayat, 2016). According
to Behzafdar (2017) the challenges in the smart city concept divided in two categories: (i)
challenges before the implementation of smart city initiatives (ii) challenges after the
implementation of smart city initiatives (Behzadfar et al., 2017). One of the challenges is the
heavy budget and the high cost for the implementation of the technologies that enable the smart
city concept (Behzadfar et al., 2017; Ahad et al., 2020). This is also supported by Alawandhi
et al. (2012) in a study where government officials and managers that are responsible for smart
city initiatives in four North American cities (Seattle, Philadelphia, Quebec, Mexico)
interviewed and all four cities experienced insufficient financial support caused by budged
restrictions (Alawadhi et al., 2012). As both e-government and smart city activities improve
efficiency and the quality of life for their residents with the use of technology, some challenges
of e-government activities include the operational costs such as cost of IT and IT professionals,
cost of IT training, operation, installation and maintenance (Ebrahim and Irani, 2005) that also
apply to the smart city concept (Chourabi et al., 2012). Regarding the technical challenges and
limitations, software, systems and applications compatibility (such as transition from legacy
systems to smart systems (Ahad et al., 2020), heterogeneity of data and devices (Silva, Khan
and Han, 2018; Ahad et al., 2020)), integration issues across government systems and lack of
knowledge about interoperability are some of the primary difficulties in the development of a
smart city (Ebrahim and Irani, 2005; Chourabi et al., 2012). As technology penetrates all of the
systems and components of a city, cybersecurity and data privacy are one of the main challenges
(Sharif and Pokharel, 2021). Internet of Things is highly related to cybersecurity, that is because
IoT connected devices that used for smart health, smart house, smart mobility are vulnerable to
hacking and misuse (Radu, 2020; Sharif and Pokharel, 2021). Sensitive citizen data that
occurred by the communication between citizens and the core smart city services should be
protected and carefully handled as privacy is a fundamental human right (Allam and Dhunny,
2019). Privacy has four components: solitude, intimacy, anonymity and reserve (Hough, 2009).
Regulatory organizations and decision makers have the responsibility to protect the citizens for
every component of privacy, but the prediction of the possible violations can be difficult as new
technologies such as artificial intelligence, blockchain, internet of things and machine learning

are still in their begging and are anticipated to advance even more (Allam and Dhunny, 2019;
Radu, 2020). Maintaining security measures and handling privacy issues has become a
challenging but essential task for the smart cities (Silva, Khan and Han, 2018). Another
challenge is the effective management and processing of the huge amount of data generated by
the smart city activities and applications that require intelligent techniques in order to gain
valuable insights (Ahad et al., 2020). Issues also rises by the digital divide (Norris, 2001;
Chourabi et al., 2012) and the digital classification based on the age (Behzadfar et al., 2017) of
the smart city citizens. The gap between the old and new generations has been created by the
various trends and the old beliefs that cause bias. In order to bridge this gap, the designers and
planners of tomorrow need to reinforce the interaction between the physical world and the
virtual one (Moosavi, 2018).

1.4 Smart cities in the real word
Although different types of smart city initiatives have been adopted in different countries, the
core concept of the smart city has remained the same. Many researchers have focused on the
idea of making cities more sustainable, livable and workable (Hu and Zheng, 2021). The IESE
City In Movement Index (CIMI) 2020 examined 179 cities worldwide, from which 79 are
capitals, in 80 countries, scrutinized 101 indicators integrating nine dimensions: mobility and
transportation, environment, governance, economy, social cohesion, human capital,
international projection, technology and urban planning (Berrone and Ricart, 2020). As
determined by the CIMI, the country that rank the highest was London, followed by New York
in the second place and Paris in the third. Among the top ten cities was Tokyo, Reykjavik,
Copenhagen, Berlin, Amsterdam, Singapore and Hong Kong. London ranked high in the
majority of dimensions taking the first place in the dimensions of international projection and
human capital but had a lower ranking in the social cohesion and the environment dimensions.
New York ranked first in the dimensions of urban planning and economy but also had a poor
performance in the social cohesion and the environment dimensions. Additionally, Paris ranked
second in mobility and transportation as well as in the international projection, having a
noticeable ranking in the dimensions of urban planning, the economy and human capital
(Berrone and Ricart, 2020). Below the smart city activities of the top three ranking cities
according to the CIMI 2020 are analyzed.

London, United Kingdom
The city of London ranked also first in the Top 50 Smart City Governments in 2018 by Eden
Strategy Institute scoring high in both technological adoption and bringing citizens in the digital
age (Eden Strategy Institute, 2018). In March 2013, the Smart London Board was formed with
the aim to advice the Greater London Authority with the vision of “Using the creative power of
new technologies to serve London and improve Londoners’ lives” in the Smart London Plan.
The Smart London Plan was part of the Mayor’s Vision 2020 and the initiatives focused on
citizen participation and education focusing on minimizing the digital divide as well as
stimulating creativity and innovation with actions such as hosting hackathons, access to open
data, supporting employment in the technology sector and improving the city services through
communication and collaboration. The Plan also include which measures will be used to
monitor and evaluate the progress for each one of the initiatives (Smart London Plan, 2013). In
2016 the Plan was updated and set the following priorities for the future: citizen engagement,
enable good growth and work with business (Update Report of the Smart London Plan, 2016).
One of the key data assets that London has is the London Datastore, which is run by the Greater
London Authority. It is a public data portal that provides access to over 700 datasets and is one
of the first open government portals in the world (Gupta, Panagiotopoulos and Bowen, 2020).
Citizen engagement in policy making is succeeded through the online community of
TalkLondon
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where citizens are involved in discussions, surveys and consultations, for

example one topic that was been featured on the website was asking the opinion of the London
citizens on the draft Police and Crime Plan and was in the stage of “evidence gathering”.
London's transportation system has introduced number plate recognition technology to reduce
vehicle congestion, wi-fi connection in the tube and intelligent road management. Furthermore,
for customizable solutions exploring new technologies, the municipality of London supports
and works closely with research institutions. Smarter London Together Roadmap 2018–21
contains future activities that the London Government should focus on, including some of the
following: green innovation, legal, ethical and safe data sharing, education of the public about
the emerging technologies and competitions for problem solving (Blackwell and Thomson,
2021).
New York, United States of America
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Released in 2007, PlaNYC was the first agenda that the New York municipality created
addressing the challenges of aging infrastructure, population growth and climate change
(PlaNYC, 2007), later in 2011 the update of the PlaNYC released (NYC, 2011) as well as the
Roadmap for the Digital City in collaboration with the Department of Information Technology
and Telecommunications (DOITT) focusing on access ( internet connectivity), engagement of
the citizens, open government (accessible city data) and supporting the digital media sector
(Road Map for the digital city, 2011). The Building a Smart + Equitable City agenda released
in September 2015 and focused on all smart city dimensions addressing smart indoor lighting,
wireless water meters, responsive traffic management and traffic signal prioritization, smart
waste management, air quality monitoring, real-time gunshot detection, snow plow tracking
and 24/7 service requests (NYC, 2015).One of the results of this plan is the LinkNYC
municipal Wi-Fi network, consisting of more than 7500 Internet connections throughout New
York City. Additionally, more than 35 million unique users access the official website of the
local government annually (Anthopoulos, 2017). A waste management initiative of NYC is the
smart trash can ‘Big Belly’. Wireless sensors are used in these trash cans to monitor trash levels
and have a solar-powered trash compactor which enables the garbage container to hold up to
500% more waste than a conventional garbage can (Shah, Kothari and Doshi, 2019). On March
2021, the NYC Mayor’s of the Chief Technology Officer published The New York City Internet
of Things Strategy which was built on six key principals: Governance and Coordination,
Privacy and Transparency, Security and Safety, Fairness and Equity, Efficiency and
Sustainability, Openness and Public Engagement (NYC IoT Strategy, 2021). The document
addresses the various uses of the IoT devices in many sectors for the improvement of the city.
An example is the COVID Alert NY 5 contact tracing application, developed by Apple 6 and
Google in association with MIT. The application is developed based on Bluetooth and a
notification system. Digital tokens are exchanged when a user is approximately distanced 2
meters from another user within ten minutes or more. In this way when an application user is
positive for Covid-19, they anonymously share their contact list with the administrative
department for notification of possible exposure.

Paris, France

5
6

https://coronavirus.health.ny.gov/covid-alert-ny
https://covid19.apple.com/contacttracing

According to CIMI Paris ranked for the fourth year in the third place of the best smart cities
globally. In 2015 Paris released the Paris Smart and Sustainable agenda addressing the
challenges of urbanization, resource scarcity and climate change focus, the opportunity of
digital transformation and the future ambition of the reinvention of the city for the citizens
(Paris, 2015). The main objectives of the agenda are (i) the open city, which promotes citizen
participation, education and stimulates innovation (ii) the connected city, supporting digital
infrastructure, decision making based on data and new public services (iii) the sustainable city
focusing on environmentally friendly technologies and maximizing sustainability. Coproduction and citizen participation are in the core of Paris smart city initiatives with the
objective of open city with platforms such as Budget Participatif 7: a participatory budgeting
project, which allocated 5% of the city's budget to implement projects selected by the public
with 158,000 participants, IDEE 8: a platform for civic engagement about urban planning
process and DansMaRue 9(“On my street”): application for improving urban life by reporting
urban problems. Furthermore, the municipality of Paris organizes and economically supports
various events, competitions and scholarships to stimulate academic excellence, innovation and
start-ups. Some start-ups innovation platforms are Paris Région Innovation Nord Express:
sustainability, Smart Food Paris

10

: food, Le Tremplin

11

: sports, and Welcome City Lab:

tourism. Entrepreneurship is encouraged even more with the “Testeur de commerce” (business
tester), a place that entrepreneurs can test their commercial idea before committing to a lease.
Furthermore, Paris has an open data portal since 2011 and wi-fi is available in 400 municipal
hotspots since 2007. Paris is implementing various innovative energy and resource conservation
measures aimed at reducing its greenhouse gas emissions by 75% to 2050. These include the
use of electric vehicles and bicycles, the use of renewable energy such as solar panels, and the
circular economy (Arduin, Negre and Rosenthal-Sabroux, 2016).
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2. Citizen Participation in the smart city design
The concept of citizen participation is not new, but has gained new significance due to the
emergence of smart cities (Simonofski, Asensio and Wautelet, 2019). Participation of citizens
is a vital component of democracy. Its goal is to strengthen the participation of citizens in
decision-making that will affect their communities (Marzouki, Mellouli and Daniel, 2017).
Individually or in groups, citizens claim their democratic rights by actively involved in a public
decision practice and furthermore this action increases transparency, legitimacy, trust as well
as acceptability of the government and policy actors decisions (Boudjelida, Mellouli and Lee,
2016). Despite its potential to enhance democracy, citizen participation may not be widely
representative of all the citizens, therefore it may reaches the opposite goal to what its intended
objectives were (Sieber, 2006). With the use of ICT participation became e-participation which
United Nations defined as “as the process of engaging citizens through ICTs in policy, decisionmaking, and service design and delivery in order to make it participatory, inclusive, and
deliberative” (United Nations, 2016). Berntzen and Karamagioli (2010) compose a framework
of prerequisites in order people to be able to participate in the digital society. The first
prerequisite is the technological infrastructure followed by access to the internet and
accessibility, these are necessary in order people can connect to participatory platforms. In
addition, the ability to use technology in an effective and meaningful way requires education
and training. For a democratic participative process freedom of speech and expression is crucial
to exist as well as the right to privacy (e.g., data protection policies). These layers fall under the
umbrella of achieving trust both from government and citizen perspective (Berntzen and
Karamagioli, 2010). While the center of attention of the majority of e-participation literature is
not on the communities but on the political involvement, ICT can successful facilitate both
(Hernàndez, 2021). Cropf and Benton (2019) argue that e-participation has not been viewed as
an essential component in many smart city models, in contrary with e-government that most
smart cities utilize which includes elements of communication and participation, but local
governments use limited aspects of these elements. Technologies such as open data, sensors
and remote mapping, do not contribute to a participatory democracy unless the government
encourage participation and technologically empower the citizens (Cropf and Benton, 2019).
In order for a city to be smart, it has to facilitate dialog, interaction and collaboration with
citizens (Hernàndez, 2021). Participating citizens are critical to a successful smart city project,
citizens and stakeholders’ participation should be integral to all actions. As a result, the city will

be able to achieve its goals and improve the quality of life of its residents (Tadili and Fasly,
2019).

2.1 Citizen participation
A highly influential publication by Sherry Arnstein (1969), mentioned by several researchers
(Castelnovo, 2016; Marzouki, Mellouli and Daniel, 2017; Cardullo and Kitchin, 2018;
Sholanke and Gutberlet, 2021), but also criticized by numerous academics (Fung, 2006; Tritter
and McCallum, 2006; Collins and Ison, 2009; Carpentier, 2016) states that citizen participation
is citizen power defining citizen participation as “the redistribution of power that enables the
have-not citizens, presently excluded from the political and economic processes, to be
deliberately included in the future” (Arnstein, 1969). Arnstein’s publication introduced a
conceptual ladder that addresses the “graduations on citizen participation”. The ladder contains
eight levels (rungs), in the top three levels are the “degrees of citizen power”. In the highest
point is “citizen control” where citizens are full of charge in policy as well as management and
“delegated power” in which the “have-not citizens” acquire dominance in the decision-making
process, followed by “partnership” where citizens actively participate and negotiate with the
powerholders. The middle level includes the “degree of tokenism” assembled by the levels of
“placation”, “consultation” and “informing” where citizens have some level of participation,
but their power is limited, and they cannot change or influence the decisions taken by the
powerholders. On the lowest level is “manipulation” and “therapy”, describing a form of nonparticipation where the powerholders use as a substitute of participation to control and direct
the citizens. Additionally, Arnstein states that in the real world the levels (rungs) of the ladder
could be many more with not so clean separation among them (Arnstein, 1969). Bishop and
Davis (2002) define participation as “the expectation that citizens have a voice in policy
choices”, in their publication as they examine various participation typologies and propose a
framework that constitutes by five participation types: Consultation – getting feedback by
reviewing the reactions, Partnership- including citizens and interest groups in government
decisions, Standing- third parties are invited to the review process, Consumer Choice- shaping
services through customers preferences, Control- giving the electorate control of an issue.
Under this typology their differ the view of participation from designating (or not) a system
into identifying different types of participation in governing bodies of a system (Bishop and
Davis, 2002). Capra (2016) supports that in order to meet different policy objectives, different
types of citizen participation are needed and argues that the Bison and Davis (2002)

classification of participation typologies includes only top-down methods of participation
because none the participation styles mentioned are initiated by the citizens (Capra, 2016)..
Citizen participation in urban development, includes another form of participation in addition
to the above mentioned typologies of participation, that of social innovation (Capra, 2016).
Social innovation according to Neumeier (2012) is “… a group of people joined in a network
of aligned interests…[that] lead to new and improved ways of collaborative action within the
group and beyond” (Neumeier, 2012). The concept of social innovation encourages a
fundamental shift in the relationship between the state, the citizens and the market, partnerships
are promoted (instead of top-down government) and represents the power to change collectively
(Kim, Sabri and Kent, 2021). Two of the most important characteristics of social innovation
are: (i) the positive contribution on social capital therefore it is based more on asset building
than focusing on the needs (ii) the two dimensions of the social innovation which are the process
dimension (such as mobilizing actors) and the outcome dimension (such as new ways of
collaboration) (Neumeier, 2017). In accordance with Kim, Sabri and Kent (2021) social
innovation within smart cities consists of three interrelated dimensions: the first dimension is
regarding the penetration of technology and social platforms, social innovation in this case is
about socializing, the second dimension is related to the benefits such as labor market and
information exchanging that can occur from the connection (physical or virtual) of people, the
last dimension concerns the introduction of smart technology in inherently unequal cities
undermines the values of social innovation (Kim, Sabri and Kent, 2021).

2.2 The role of citizens in smart cities
The people of a city are key component not only for the implementation of smart city initiatives
but to the whole smart city concept in such a degree that a smart city without smart citizens can
not be viewed as such and in the contrary citizens can make a city smart even if the city does
not apply smart city initiatives (Batty et al., 2012; Chourabi et al., 2012; Neirotti et al., 2014;
Albino, Berardi and Dangelico, 2015). This is further supported by Sadowski and Maalsen
(2020), where the authors identified common ways of materializing a smart city, as a way to
build a smart city, citizens' participation and community values are emphasized as essential
components (Sadowski and Maalsen, 2020). Active citizenship may not always be a desirable
goal, as there is the possibility of exclusive participation processes affecting only a portion of
the population. Moreover, expert knowledge can also be beneficial to citizens, and citizens'
involvement can be encouraged through regular channels such as organizing pressure groups

or participating in a voting process that may hold the organizers of these services accountable
(De Waal and Dignum, 2017). From a strategic point of view, Simonofski et al. (2017)
composed an evaluation framework for citizen participation with different means of
participation and criteria. The framework identifies citizens as democratic participants, citizens
as co-creators and citizens as ICT users, for every mean of participation different practices are
applied with different criteria for evaluation of participatory strategies in the smart city concept.
The criteria for successful practice of citizens as democratic participants ensure inclusive
involvement of citizens with unbiased group facilitators, transparency and citizen-centric
orientation of the smart city goals as well as support that can be financial or in other ways such
as citizen of the week award, free training courses and more. Additionally, citizens as cocreators’ practices involve online platforms, living lab and direct interaction and the criteria
which apply check the techniques to gather input from the citizens, the involvement of citizens
in the requirement engineering method and the overall implementations to be citizen-centric.
Citizens as ICT users’ criteria checks the maximization of computing technologies capabilities
for increased participation and policies for ensuring availability of public data as well as all the
available ways citizens can utilize public data (Simonofski et al., 2017).
Cardullo and Kitchin (2018) revised Arnstein’s (1969) publication and added a ninth level
(rung) “choice” which belongs to consumerism as a form of participation in order the levels to
correspond in smart city practices as well as identified different roles of the citizens for each of
Arnstein’s levels of participation categorizing in each level Dublin, Ireland smart city
initiatives. In the form of citizen power, which is the highest degree of citizen participation,
citizens take the role of the leader, the member, the maker, the decision-maker and the cocreator. Smart city initiatives that exercise this degree of citizen participation are for example
hackathons and living labs. In the next lower form of citizen participation, in the degrees of
tokenism citizens are portrayed as the proposer, the participant, the tester, the player and the
recipient where the citizen involvement is limited to suggest and give feedback. Consumerism
as a form of citizen participation, in a smart city context, includes the level of “choice” and is
related to the interaction between the citizen and the smart city where the citizen is behaving as
a “consumer” being available to select from various services (such as applications, swap
personal data). According to the authors, in the form of consumerism the role of the citizen is
the one of the residents and the consumer where the citizens involvement is to consume, browse
and act in a capitalistic political framing. The category of non-participation relates with citizens
being as the patient, the learner, the data-point, the user and the product where citizens are

steered, controlled and shaped by using “algorithmically-mediated services” and generate data
in which citizens have limited access and control to (Cardullo and Kitchin, 2018).
Based on Arnstein’s principle which considers that valuable participation cannot exist without
redistribution of power among the powerholders (such as a city government) and the have-not
(citizens), Castelnovo (2016) distinguishes the power to act from the power to decide according
to which domain the participation is taking place, stating that participative actions could risk
being bombast if some power is not given to the citizens. Furthermore, he analyses a specific
role of citizens, in a smart city context, as sensors/information providers in which citizens could
gain power by controlling their user-generated information used by city’s governments and
other related stakeholders for better management of the city. In this case citizens could become
co-producers, for services which would benefit them the most instead of city government and
other stakeholders deciding for them (Castelnovo, 2016). Citizens are reduced from acting as
a sensors/information providers to data-points when they have little (or not at all) control of the
data that they generate (Gabrys, 2014). The heavy reliance on data and their exploitation in the
smart city context, often called as datafication where citizens are viewed as a subject of
inspection while their daily lives are translated into data, is raising ethical and privacy concerns
that smart cities have to address (Kitchin, 2016).
In the view of social innovation as a form of citizen participation, Angelidou and Psaltoglou
(2017) identified four citizen profiles around social innovation focusing on the sustainability:
the sensor citizen, the sharing citizen, the entrepreneurial citizen and the collaborative citizen.
These profiles imply different capabilities and dynamics on the social innovation system as well
as highly depend on the use of ICTs (Angelidou and Psaltoglou, 2017). Berntzen and
Johannesen (2016) argue that smart city concept expands in a dimension that includes
mindfulness regarding the needs of the citizens and moreover the citizens participation is a
significant parameter for the accomplishment of democratic involvement and better solutions
as well as services (Berntzen and Johannessen, 2016). Simonofski, Snoeck and Vanderose
(2019) identified eight citizen participation methods that can be used in the smart city concept:
(i) Interviews/Group discussions, (ii) Representation in the project team, (iii) User workshops,
(iv) Answer to surveys, (v) Dedicated Software, (vi) Social Media Channels, (vii) Living Lab
and (viii) Usability tests on prototypes (Simonofski, Snoeck and Vanderose, 2019).
Participation through focus groups, surveys, or town hall meetings are possible even without
the use of technology, however, gathering such opinions through various means may be very
time-consuming and a cumbersome process. Social media and discussion forums are some of

the ways participation can be achieved through technology. By using these forms of
participation, time and space constraint can be overcome (Berntzen and Johannessen, 2016).

3. City case external environment analysis: Corfu
The city of Corfu is located in Greece in the island of Corfu, while the island population is
102.071 according to the 2011 census that conducted by the statistical authority of Greece 12,
the authority of the municipality of Corfu also includes the islands of Othonoi, Erreikousa and
Mathraki, divided in eight municipal entities13. The population of municipal entity of central
Corfu have 39.489 citizens and is composed by four communities 14. Recently, the municipality
of Corfu has made efforts towards implementing digital applications for enhancing the citizenmunicipality communication and stimulate the participation of the citizens. Specifically, in
February of 2020 the municipality announced the availability of the Followgreen15 application,
a platform that rewards you by recycling. The reward system works by collecting points every
time a citizen recycles and moreover, using the application citizens have access to educational
material regarding recycling and minimizing waste. Currently 72 local businesses from various
sectors such as real estate, hardware and painting, clothing, restaurants and pharmacies are
cooperating with the application offering discount coupons in exchange points. Furthermore,
the user of the application can exchange points from e-shops that cooperating with the
application or donate the points to schools that are using the application. In August of 2020 the
municipality introduced Novoville16, a civic-engagement application which offers to the
citizens the possibility of sending requests, to report in real time problems that the citizens
encounter in their daily life concerning the operation of the Municipality. According to
Novoville 8.004 issues have been reported until now, the majority of the issues for the last six
months are regarding damage in the public lighting followed by issues concerning large,
abandoned objects, abandoned cars, repairs / painting in public property, potholes on the
roadway and school repairs. A significant step towards an inclusive citizen participation in
Corfu, was the public consultation regarding the Strategic Planning for Entrepreneurship 20202023 that took place in March 2021. The purpose of the public consultation was in order to
“utilize new technologies and all available digital media to facilitate the active role of citizens
in shaping development planning and determining the priorities of the Municipality”17. The
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citizens could participate by joining a chat in Novoville for proposing and discussing ideas, sent
their ideas and opinion through e-mail or could participate through an online survey. Moreover,
in December of 2021 the municipality of Corfu signed a contract with a private transport
engineering company for the study of the Sustainable Urban Mobility Plan18 that is going to be
implemented in a twenty-year time period focusing on transportation that are user and
environmentally friendly, upgrade the quality of the urban environment, contributing to the
reduction of energy consumption and noise, reducing delinquent behavior and accidents and
utilize the common areas for the betterment of the quality of life of the citizens. Waste
management is a challenge that the city of Corfu is facing for several years without a long-term
solution. The problem lies to the limited infrastructure and resources for the management of the
waste. The waste problem had taken large dimensions risking the public health and the
economic stability of the island as in July 2016, municipal waste was left on the streets for 22
days. The total volume of trash collected after this crisis was more than 6,000 tons19. In 2020,
the Mayor of Corfu announced the transportation of waste in an external recipient in the city of
Kozani until the end of 2022. Additionally, actions have been made for stimulating recycling
as in 2020 forty-six municipal collection points for portable batteries established. The
participation of Corfu in Interreg IPA Cross-Border Cooperation Programme “Greece-Albania
2014-2020”20 approved by the European Commission on 2015, involved the city as a
beneficiary in various projects such as i-ALARMS (Ionian-Adriatic Early Warning Monitoring
System)21 and E-HorecaWanet (Efficient Hotel Restaurant & Catering Waste Network), a
project that was create in order to help the municipality of Corfu to face the challenge of waste
management.
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4. Digital Applications for the immersive smart city: The case of Corfu – A
questionnaire analysis
In order to further explore the theoretical research of the thesis, a questionnaire was made to
examine the case of Corfu regarding the citizens perception towards the smart city concept and
applications. The purpose of this questionnaire is to provide insights for the level of knowledge
of citizens in a smart city context, their perception of opportunities and barriers that could
emerge from smart city applications in Corfu and if the Corfiot citizens want their municipality
to apply smart city practices. Through the current literature review, various research questions
have been identified and used in order to gain insights. The questionnaire is divided in the
following four main research questions for examination.

RQ1. How many of the participants are familiar with the term smart city?
RQ2. How many of the participants are willing to actively participate in smart city
activities?
RQ3. According to the participants, which are the areas that need to be improved
in a smart city context regarding Corfu and which are the obstacles that
could prevent the implementations of happening?
RQ4. Do the citizens of Corfu use digital means to contact the municipal
authorities?

4.1 Methodology
The questionnaire is consisting of 20 questions which was sent by electronic means and more
specifically through the social networks. The questionnaire required to be distributed in a
specific target group, in this case Corfiot citizens of all ages and occupations, regardless their
background and their educational level, with only one thing in common their residency. In order
the sample to be random, several groups in social media platforms about Corfu was chosen, for
example groups about Corfiot dialect, history of Corfu, traditional recipes of Corfu and more.
In order to minimize bias, several groups that their theme was about municipal problems were
eliminated. The 120 respondents that participated agreed to the terms and conditions about the
use of the data that occurred. The questionnaire was conducted in the Greek language, from the
30th of November until the 10th of December 2021 and was exclusively concerned answers of
residents of Corfu.

4.2 Findings
The questions 1-6 were about the collection of demographic information. Table 1 contains the
results. The age of the participants ranged between 17 years old and above 61 years old. The
age group of 17 years old and under consisted 1% of the sample while the age group of 18 to
30 years old was the largest number of respondents and consisted 64.2% of the sample.
Additionally, the 31 to 40 years old group referred to 7.5% of the sample, the 41 to 50 years
old consisted of the 10% and the 51 to 60 years old the 12.5% of the sample. The remaining
5% included respondents over 61 years old. The 43.3% of the respondents were male (52) while
56.7% were female (68).
Table 1. Demographic Results

Classification
Age

Gender
Education

Occupation

Years of
residence
in Corfu

Options
17 years old and under
18-30
31-40
41-50
51-60
Over 61 years old
Male
Female
Primary Education
Secondary Education
Higher Education
Master’s Degree
Doctoral Diploma
Civil Employee
Private Employee
Self-employed/Freelancer
College Student
Retired
Unemployed
Other
1-5 years
5-10 years
10-20 years
Over 20 years

Value
1%
64.2%
7.5%
10%
12.5%
5%
43.3%
56.7%
1.7%
25%
60%
13.3%
0%
10.8%
45.8%
15%
14.2%
6.7%
6.7%
0.8%
7.5%
3.3%
23.3%
65.8%

Regarding the education of the participants, the majority has achieved higher education,
particularly 60% of the sample, while 25% belongs to the category of secondary education and
13.3% has a master's degree. Furthermore, 1.7% of the sample belongs to the primary education
category and none of the participants has a doctoral diploma. Most of the respondents are

private employees (45.8%) and 15% of the sample are freelancers (self-employed). Civil
employees constitute 10.8% of the total participants while the percentage of college students is
14.2%. The percentage of the retired participants and the unemployed participants is 6.7%
respectively. The majority of the respondents are residents of Corfu for more than twenty years
(65.8%). The 23.3% of the participants are living in Corfu between 10-20 years, the 3.3%
between 5-10 years and 7.5% includes the participants that are residents of Corfu for 1-5 years.
RQ1. How many of the participants are familiar with the term smart city?
The seventh question asked the participants if they have ever heard of the term ‘smart city”.
The results showed that 70% of the individuals have heard the term of smart city answering
“Yes” while 30% had not heard the term answering negative. This means that from the 120
participants, 84 have some knowledge about the smart city concept.
The question number 8 asked the participants in what extend they believe that the following
options correspond to the smart city concept, the options were: “Sustainable Development”,
“Citizen Participation”, “Energy Efficiency”, “Waste Management” and “Modern
Management”. The question was created with a five-point linear numeric scale and the
responses ranged 1- “Not important at all” to 5 - “Very Important”. In general, the vast majority
of participants recognized all options as “Important” and “Very Important” for the development
of a smart city. Specifically, the option that the participants found of high importance in the
smart city context is “Waste Management” were 99 of the participants (82.5%) respond that is
“Very Important” choosing 5, followed by the “Energy Efficiency” and “Sustainable
Development” with 81.7% and 68.3% of the sample rating them as “Very Important”
respectively. The option of “Citizen Participation” was rated as “Very Important” from the
63.3% of the sample, while 25% rated with 4 and 10% rated with 3. Moreover, the “Modern
Management” was found “Very Important” by the 64.2% of the participants, 23.3% of the
sample rate it with 4 that translates in “Important”, 5,8 % rate the option with 3 and 5% rate it
with 2, finding “Modern Management” “Not Important” attribute of the smart city concept.
The final question, for examining the participants perception of what the smart city concept is
and represents, the participants had to choose five most important results that smart city
practices should have among 29 options which were: “Better governance of the city”,
“Improving the attractiveness of the city”, “Citizen participation”, “More transparency in the
functions of the city”, “More / better leisure”, “Better education and skills training”, “New
skills for citizens”, “Improving housing conditions”, “Better health”, “Improving social and

human capital”, “Inclusion/acceptance of foreigners in the city”, “Creating cultural value”,
“Increase security”, “Better quality of life”, “Protection of the most vulnerable citizens”,
“Cleaner city”, “Cleaner energy”, “Protection of natural resources”, “Better and cleaner public
transport”, “Noise reduction”, “ Sustainability”, “Environmental Protection”, “New job
positions”,

“Economic

development”,

“Less

expensive

projects”,

“Increasing

the

competitiveness of the city”, “New digital infrastructure and electronic services”, “Creating
innovation and knowledge”, “Creating local businesses”. The option that the most participants
selected as a result of a smart city plan should have, is “Cleaner city” (62.7%) followed by
“Citizen Participation” (52.5%) and “Better health” (44.1%). Other options that were
noticeable, selected by the participants are the “Better governance of the city” (41.5%), the
“New digital infrastructure and electronic services” (33.9%) and with equal percentage of
32.2% of the sample, the options “Cleaner energy”, “Environmental Protection” and
“Economic development”.
RQ2. How many of the participants are willing to actively participate in smart city
activities?
Question number 10 asked the participants if they wanted to be citizens of a smart city. The
answer was positive with 119 individuals (99.1%) answering “Yes”. The next question, was
linked directly to the previous one, asking the participants the following question: “If Corfu
were transformed into a "Smart City”, for the best operation of the city would be necessary and
the participation from you, would you actively participate?”. The answer was positive from the
majority of the sample, with 95% of the participants answering “Yes”. The 5% of the
respondents gave a negative answer. Although, 99.1% of the individuals would like to be a
smart city citizen, 95% of them would actively participate. The last question of the
questionnaire asked the participants if they want the municipality of Corfu to implement smart
city practices. The 99.2 % answered “Yes”, therefore it is clear that the citizens of Corfu have
a positive attitude towards the smart city concept and they would actively participate if smart
city activities would take place.
RQ3. According to the participants, which are the areas that need to be improved in a
smart city context regarding Corfu and which are the obstacles that could prevent the
implementations of happening?
Question number 12 required the respondents to answer if they believe that efforts have been
made in Corfu to turn it into a "Smart City". The negative answer to this question was made by

the 59.2% of the individuals answering “No”, while 30% of the sample answered, “I don’t
know” and 10.8% answered “Yes”.
Question number 13 examined, from the citizens point of view, which sectors need to be
improved in the municipality of Corfu. The question was in a checkbox format, the participants
could choose more than one option and the options were the following: “Citizens Participation”,
“Waste Management”, “Connectivity”, “Entrepreneurship” and “Transportation”, answered by
119 individuals. The most popular option was “Waste Management” with 89.9% of the sample,
while “Citizen Participation” was preferred by over the half of the participants (61.3%)
followed by “Transportation” with 55 individuals (46.2%). The option “Entrepreneurship”
collected 51 answers equaling 42.9% and the least popular option was “Connectivity” which
preferred by 35.3% of the individuals.
Concerning the fourteenth question, which asked the respondents whether smart city practices
could be applied in Corfu, the 94.1% of the individuals answered “Yes” while only 5.9% of the
Corfiot citizens believe that smart city practices cannot applied in Corfu. The question number
15 was continuance of the previous question asking the participants that answered positive
about the application of smart city practices in Corfu to choose which of the following options
are necessary to be implemented in the smart city context: “Upgrading of the Municipal Urban
Lighting-Lighting Network”, “Sustainable Urban Mobility using social media and IT
applications”, “Waste Management System”. Furthermore, this question was also in a checkbox
format where the participants could choose more than one option as well as was providing the
option to the respondents to write their opinion about what is necessary to be implemented in a
smart city context regarding the city of Corfu. The results show that the option “Waste
Management System” was selected by the 93% of the participants as a necessary action towards
a smarter city, while the option “Upgrading of the Municipal Urban Lighting-Lighting
Network” was also selected by 58.8% of the sample and “Sustainable Urban Mobility using
social media and IT applications” by 44.7% of the individuals. The suggestions of the
participants include:
•

Upgrade of the road network

•

Water Management System

•

Protection of the natural resources

•

Digital Infrastructure and connectivity

•

Environmentally friendly public transportation

•

City Infrastructure (such as easy access, parking and public restrooms)

It is worth mentioning that the suggestion of “Upgrade of the road network” was given by
multiple of the participants.
Directly linked with this question was number 16, regarding the obstacles that citizens believe
that prevent the implementation of smart city activities from happening. The respondents were
given 3 choices and their option to write their own opinion. The choice which gathered the
lowest number of responses was “The existing transportation, energy and water infrastructure”
with 58 participants, representing 48.7%, while the second highest choice was “Lack of trust or
reluctance expressed by citizens” gathering 63 individuals or 52.9% of the sample. The most
popular choice among the three was “Lack of funding and business models” which was chosen
by 80 participants, representing 67.2%. Some of the obstacles that the citizens believe that
prevent the smart city implementation from happening are the following:
•

Lack of know-how and transparency

•

Bureaucracy

•

Lack of will and vision of the municipal authorities

•

Lack of infrastructure and consequently insufficient information and training of the
public administration staff

RQ4. Do the citizens of Corfu use digital means to contact the municipal authorities?
The last three questions number 17,18 and 19 are examining the Corfiot citizens method of
contacting the municipality as well as the level of their satisfaction during the citizenmunicipality communication. Specifically, question number 18, answered by 119 individuals,
asked the participants if they have ever contacted the municipality. The 58% of the participants
answered negatively, while 42% of the sample answered “Yes”.
The next question, number 17, required of the respondents the way that they contacted the
municipality. They were given six options which include: “By telephone”, “By e-mail”, “By
visiting the department in charge”, “Municipality’s official website”, “Public gathering /
Community event” and “Novoville Application”. The question aimed to 57 respondents. The
least preferable ways of communication with the municipality are the “Novoville Application”
and the “Municipality’s official website” that gathered 8.8% of the participants respectively.
The most popular way of communication is “By telephone” as 50.9% of the participants
selected this choice. The second most popular way of communication is the “By visiting the
department in charge” with 26.3% of the sample followed by “Public gathering / Community
event” with 21.1% of the individuals, while the communication “By e-mail” gathered 12.3% of

the respondents. The results of this question interpretes in two ways. The first one is that the
citizens of Corfu are not familiar to utilize digital means for contacting the municipality
authorities. The second one is that the municipality has not trained employees and the necessary
infrastructure to cope with such a demand or the municipality prioritize other means of
communications (such as telephone or a visit to the department in charge) instead of the digital
ones, leading the citizens to believe that this is the only effective way of communication.
The eighteenth question was directly related to the question 17, asking the participants to rate
their satisfaction regarding the municipality response. The respondents had to choose between
1 and 5, in which 1 was “Not satisfied at all” and 5 “Very Satisfied”. The most popular answer
was “Not satisfied” gathering 32.4% of the sample, followed by “Not satisfied at all” and
“Neutral” collecting 27.9% of the participants respectively. The 10.3% of the participants
answered “Satisfied” while 1.5% of sample answered, “Very satisfied”. It should be noted that
while the question number 17, answered by 119 individuals from which 57 participants
answered the question 18, the question 19 was answered by 68 individuals. This could translate
as follows: individuals that did not have communicate with the municipality answered the
question 19, regarding the citizen satisfaction about the municipality’s response, based on what
they have heard from their social circle or what they think it would be. This shows that this
question answered with bias, therefore this is a sign that the municipality of Corfu should create
and promote new and effective ways of communication for their citizens.

4.3 Discussion
Most of the respondents of the questionnaire are between 18-30 years old and a high percentage
of respondents have a high level of education, indicating that they are University graduates,
while the majority of the respondents can be viewed as permanent residents of Corfu as 107 out
of 120 of the participants live in Corfu for over 10 years and 20 years. From the results, an
encouraging number of participants are familiar with the term “Smart city”, 84 out of 120
respondents have heard the term while the factors that correlate most with the term of according
to the participants are “Sustainable Development” and “Waste Management”. According to the
participants the most important results that a smart city practices should have are a cleaner city,
citizen participation and better health and quality of life. The familiarity of the respondents with
the term, although a “pure” smart city does not yet exist in Greece, could be given in the fact
that during the two years of Covid-19 pandemic many technological advancements used by
governments to control the pandemic and manage their services. Especially, countries such as

China that used the maximum of the smart city capabilities for the control of the pandemic,
made headlines in the news contributing to the spread of the term. Furthermore, Greece also
implemented ICT in many sectors during the pandemic in order to simplify and make more
appealing services such as the population vaccination. Another reason that could explain the
familiarity of the respondents with the term is the large infusion of the technology in the
people’s everyday lives. Taking in consideration the demographic results, where the majority
of the respondents are young people, technologies such as smart watch or smart vacuums are
extensively used and advertised. Furthermore, private energy companies operating in Greece
are extensively advertising and promoting smart home systems for energy and economy
efficiency, sustainability and controlling by distance home appliances. The above factors could
contribute to the familiarity of the term “Smart city” among the respondents. As regards of the
Corfu citizens view of the smart city concept, the highest percentage of the participants want to
be a smart city citizen as 166 out of 120 individuals respond positively and furthermore the
citizens are willing to actively participate in smart city activities as well as want the
municipality of Corfu to implement smart city practices. This indicates a positive attitude of the
citizens towards the smart city concept which is crucial and necessary for the successful
implementation of smart city activities. According to the literature citizens can increase the
“smartness” of a city even if the city does not implement smart city practices as smart citizens
is one of the main components of the smart city concept. Social inclusivity, embracing local
culture and accepting multiculturalism, creativity, ideas for overcoming challenges, lifelong
education and open mindedness are some of the attributes that smart people building block
require. Furthermore, the positive attitude could translate in an active citizen participation.
Citizen participation is currently in the focus of the smart city literature as there is a shift from
the technology centered approaches and the cooperate view of the smart city concept towards
a citizen centric approach. The main goal of the smart city concept is to increase the quality of
life of the citizens. Citizen participation in setting smart city objectives unveils the true
challenges and issues of the urban environment that citizens face, not the ones that are assumed.
In addition, enhances the process of setting faster objectives, goals and policies and establishes
a connection of trust between the citizens and the governing authority. Finally, participation
engage citizens and can result in a successful implementation of objectives, policies and
activities of the governing authorities. Concerning the views of the participants regarding
capability of Corfu to implement smart city practices, the citizens of Corfu according to the
results of the questionnaire, believe that Corfu can successfully implement smart city practices.
The citizens perceive as a significant barrier for the implementation the lack of funding and

business models as well as the luck of trust or reluctance expressed by the citizens. It is worth
mentioning that also many citizens supported that the lack of vision of the municipality, the
lack of know-how of the public administration staff and the lack of infrastructure are also as
barriers. Funding in the context of smart city is considered a challenge before and after the
implementation of the smart city activities. Building a smart city is an expensive process, from
concept to design to implementation, a smart city is a costly undertaking. Costs can easily spiral
out of control and cause a much-needed project to fail (McClellan, Jimenez and Koutitas, 2017).
Even after the implementation of smart city managers and government officials have reported
budget restrictions. Therefore, for the accomplishment of a smart city project, government
officials and managers should consider all available financing options early in the process. Luck
of trust or reluctance expressed by the citizens could be a sign of poor communication and trust
in the relationship of the citizens and the municipality. Engaging citizens in municipality
activities can be achieved by educating citizens about the municipality’s actions and objectives,
creating new channels of communication such as social media platforms and furthermore by
involving citizens in the decision-making process. The lack of vision of the municipality and
the lack of know-how of the public administrative staff are managerial and organizational
factors that affect the smart city implementation initiatives. Education and training of the staff
as well as a clear vision and objectives and goals are important for every project implementation
of an organization. An interesting conclusion that unveiled by the questionnaire is the poor
communication between the citizens and the municipality (maybe among other factors) that
have possibly caused a negative bias towards how citizens perceive the municipality of Corfu.
In addition, the preferred ways of the citizens communications with the municipality remain
“traditional” (by telephone and by visiting the department in charge). Although, new
communication channels are available such as the municipality website and the Novoville
application, the municipality should educate and engage the citizens about the new channels of
communication through social media and discussion forums as well as community gatherings
allowing information exchange. From the questionnaire occurred that waste management is a
domain of a significant concern for the citizens of Corfu. This result is justified after the waste
crisis in Corfu of July 2016. Since then, the municipality of Corfu has made efforts for the
finding a solution and introduced the Followgreen application, but no long-term plans have
been announced yet. Waste management is one of the domains that can benefit when
introducing smart city activities such as using modern technologies in combination with citizen
participation.

5. Application Business Model Canvas
The problem
The main challenge the city of Corfu faces relies on waste management, having a significant
impact on the society, the economy and the environment of the island. Waste management
systems based on IoT such as Anagnostopoulos et al. (2015) prosed, a dynamic waste
management model for high priority bins based data retrieved by sensors of the bins
(Anagnostopoulos et al., 2015), could provide a solution. The problems that rise with applying
a dynamic waste management system in Corfu are: First systems based on IoT require
infrastructure and sub-systems that can be costly, secondly in order such as system to operate
public administration staff requires training and education, thirdly waste bins that are located
in the historic center of Corfu are difficult to be reach by truck and lastly and most importantly
in the case of Corfu, waste are transferred to another municipality meaning that the island has
not the proper base infrastructure of waste disposal for waste management systems based on
IoT to operate successfully. Moreover, the Ministry of Environment and Energy of Greece
announced a legislative framework proposing fees for waste dumping, promoting recycling as
key policy tool in waste management according to the European Union vision22. In order the
municipality to follow the legislation and minimize the waste production and disposal, an
achievable solution could be by a waste recycling application.
The solution
A digital application will provide the proper guidance and information for citizen participation
in recycling and waste minimization. In the application the citizen-user will login with personal
credentials (e-mail and password). According to the location of the user using map API, the
application will provide the on-date schedule of the municipality for collecting waste, including
the specific hours as well as the specific waste collection such as garbage, recycling materials
or glass. With this feature the citizens are informed about the collection hour and date,
encouraging them to drop their waste in the pickup waste hours in order to prevent bins
overfilling with waste. Furthermore, the application will provide an extensive list of type of
waste (such as glass, electronic devices or construction waste and paint) and map location of
where the user can recycle or give the waste. This will also work with reusable materials such
as clothes, where the location could be charity or other organizations. Through the application
22
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the citizens could easily communicate with the municipality department in charge. The
application will also provide educational material for recycling and zero waste living as well as
local news about environmental issues and recycling events.

Application name and design
Taking into consideration the necessity for citizen engagement, a word that has roots from the
culture and history of Corfu and furthermore that the citizens of Corfu would use with ease and
remember is the word “Avada”. The word “avanda” comes from the

Image 1. Application Logo

Italian verb “avandare” which means help, in the dialect of Corfu the word altered into
“avanda” meaning to give help. This name will give the meaning to the application of helping
and assisting citizens to succussed in their recycling journey with the purpose of a cleaner and
a more environmentally friendly city. In addition, the name is memorable and easy to pronounce
by Greek and foreign speakers, as Corfu is a destination of visitors from around the world. As
shown in the Image 1. the logo colors are bright and refreshing and the font is rounded with
lowercase letter in order the application to be perceived as approachable, friendly, casual and
accessible. The slogan of the application is “our city our home” encouraging the citizens to
keep the city clean as they would keep their home and furthermore promoting a feeling of a
strong community and unity.
Application activities
The application will focus on:
•

Informing citizens about the waste collection schedule, regarding the day, time and the
type of waste (recyclable waste or garbage)

•

Provide information and location for where to dispose different kind of waste (Glass,
packaging, electronics, batteries, paint, clothing, organic waste, construction waste,
metal, automotive, plastic)

•

Connection with private recycling companies and the municipality’s department in
charge

•

Educational content, news and events about the environment, recycling and zero waste
living

The business model canvas
Table 2. The Non-Profit Business Model Canvas of the digital application

For the analysis of the application’s business model canvas the framework proposed by DiazDiaz, Munoz and Gonzales (2017) was used. The authors proposed the use on the Non-Profit
Canvas when public administration’s business models are analyzed. In the Non-Profit Canvas
two more elements are added, the Social and Environmental Cost and the Social and
Environmental Benefit. Furthermore, it is proposed that the analysis of the business should be

from an aggregated perspective as the whole city is benefiting and involved in the provision of
the service (Díaz-Díaz, Muñoz and Pérez-González, 2017). The Table 2 illustrates the key
elements of the Non-Profit Business Model Canvas for the participatory waste management
application regarding the city of Corfu. As customer segments, the citizens, the city council of
the municipality have been added. The companies that have interest to buy recycled products
are a customer to the municipality activities therefore has been added as a customer segment.
The city council is both a key partner and a customer because is both enabler and exploiting the
use of the application. The Ionian University also added as a key partner and in particular the
department of Informatics, as the city should exploit the talent and all the resources available
for the development of the application, in this case the university is developing the application
and will assist the city council in the technological challenges that may occur regarding the
application. As the department responsible for the waste management of the city, the waste
management department is a key partner providing the physical and the non- physical resources
for the waste collection as well as assistance to the citizens through the application and
cooperation with the Ionia University for the development of the application. The waste
processing plant has been also added as a key partner as the end destination of the waste
collection. As key resources are considered all the essential elements for enabling waste
collection and the operation of the application such as trucks, bins the waste processing plan
and the Ionian University services. The key activities include the basic waste management
activities of the department as well as the activities that will perform through the application.
Marketing as a key activity target to increase the citizen engagement and participation,
according to Nam and Pardo (2011) a brand is like a public promise. A branding strategy,
begging with this application, is pivotal for an immersive smart city (Nam and Pardo, 2011b).
Social media, citizen support and a review, rating and feedback system of the application are
the ways of establishing a relationship between the municipality and the citizens. Furthermore,
the assistance and communication of the city hall and the Ionian University along with the
communication of the city hall and the waste processing plant are added as they are important
relationships that contribute to the success of the project. As mentioned, social media and online
platforms as well as other means such as news in the media, both physical and online campaigns
are added channels for reaching citizen engagement and participation in the project. The value
propositions of the application are offered both for the municipality and the citizens. Although
they are different actors, the applications benefit both by offering a cleaner and a healthier city,
preventing bin overload, encouraging recycling that results in a betterment of the environment,
maximisation of recourses, new communication channels and participation. The cost structure

is divided into two categories the basic costs of the waste management operation of the city and
the costs of developing, maintaining and advertising the application. As the application is nonprofitable, the costs of the application will be covered by the citizens taxes and by the sales of
the recycled waste to third party companies. Although the energy consumption remains the
same the environmental impact will be reduced as the citizens will start to participate in the
recycling process. Moreover, a clean city that attracts tourism, the Environmental protection
through recycling, the training and new skills for the public administration staff and the
education of the citizens are social and environmental benefits that can result in a healthier,
participative community.

Conclusion
The concept of the smart city has gained the attention of technology companies, governments,
organizations and scholars as a modern solution for the urban problem that cities are facing.
Especially during the Covid-19 pandemic well established smart cities used their technological
advancements to deal with the pandemic in an effective way. Although, the smart city concept
has an extensive literature, a common definition is yet to be found. That could be because the
smart city concept is spanning many dimensions that could result in many different views of
the concept. Furthermore, smart cities are viewed as ecosystems or organic systems, where none
of the systems of the system operate in isolation, otherwise the whole system will be affected,
driven by the technological advancements and the demand for betterment of the urban
environments. The smart city definitions are divided into two categories, the one being
technological centered and the other citizen center, as the concept of smart city evolved the
focus moved from the integration of new technologies in every aspect of the urban life and the
corporate view to investing in human capital and the quality of life of the citizens where the
technology has a supportive role in the city’s daily functions. This view has resulted in citizen
participation and engagement being one of the top priorities of the smart city concept where
smart cities are using technology to enable citizens in the decision-making process, for example
the city of Paris and the participative budget platform. On the other hand, citizen participation
has many levels and just by using technology governments can have the opposite results where
the citizens are viewed as data points or consumers or even enhance the digital divide between
communities and generations. The implementation of smart city initiatives should be performed
by examining various factors that affect and being affected by the initiatives. On the case of
Corfu, funding and infrastructure are the main challenges according to citizens that are a barrier
to the implementation of the smart city practices. Moreover, a solution to the waste management
problem of the city of Corfu considering the questionnaire analysis and the literature is a
participatory waste management application where the citizens and the municipality will
establish a connection and participate in their common goal, although the project will succussed
only if the citizens are engaged to participate, as the citizens are both a key partner and a
customer in the business model canvas of the digital application.
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