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INTRODUCTION

CONTEXT

In an ever-changing world, the challenges of increasing urbanisation and environmental
protection have become major issues for contemporary societies. The high energy consumption
of cities makes them significant contributors to global warming. Faced with this worrying
reality, it is imperative that we rethink the way they operate and adopt new strategies to promote
urban sustainability. It is in this context that the notion of the intelligent city takes on its full
meaning, as cities need to rethink their development model to adapt to the new demands of

sustainability and efficiency.

Technological advances have given rise to the notion of the intelligent city, which seeks to
optimise the use of resources and improve the quality of life of its citizens (An et al., 2021).
Urban infrastructures and services are being redesigned to be more efficient, sustainable and
interconnected. However, in this rapidly changing landscape, smart homes have not always

been thoroughly integrated into smart city thinking.

In addition, the current context is marked by a number of revolutions, ranging from
digitalisation to the evolution of ecological issues, not to mention the impact of Covid-19 and
the war in Russia/Ukraine. In this constantly changing landscape, the development of artificial
intelligence and innovative technologies is also a major factor to be taken into account (Skouby
& Lynggaard, 2014). Faced with these disruptive changes, it is becoming imperative to design
innovative and efficient homes in terms of energy, water management, security, integration of

local communities and mobility to ensure resilience in the face of these challenges.

Thus, the harmonious integration of smart homes within smart cities represents a unique
opportunity to address the environmental and social issues of the 21st century. The aim of this
thesis is therefore to study whether smart homes can make a real contribution to making cities
more sustainable and more pleasant to live in, by adapting to the demands of an ever-changing

world and anticipating future challenges.



RESEARCH QUESTION

In a context where cities are facing difficulties of their own as well as global environmental
and social challenges, this work focuses on the need for cities, whatever their nature, to
overcome them. While the concept of the smart city as a response to these problems is a widely
studied and increasingly popular subject, smart homes, as part of these futuristic cities, have so
far benefited from only a limited number of studies and articles. This dissertation therefore
aims to fill this gap in the literature by examining the integration of smart homes into smart

cities and their impact on sustainability and wellbeing.

The main objective of this thesis is to demonstrate that smart homes and smart cities are not
incompatible, but that on the contrary, smart cities can help cities overcome their specific
challenges. Furthermore, it is possible that smart homes, and their vision of the smart city, can
teach us valuable lessons about the true nature of a smart city. Consequently, this study aims
to open up new avenues of research to improve our cities, which are facing the major challenges

of the 21st century, by drawing on the best practices already in place.

This thesis is therefore based on the following research question :

« Can smart homes make smart cities more sustainable and liveable? »

STRUCTURE AND METHODOLOGY

To answer this question, this thesis will adopt a three-part approach. Firstly, it will look at the
concept of the smart city, drawing on existing literature, defining its characteristics, objectives
and the challenges it faces. Similarly, it will examine the situation of smart homes in detail to
better understand their characteristics, advantages and disadvantages. Once these two concepts

are fully understood, the analysis can begin.

In the second stage, this study will focus primarily on analyzing interviews conducted with
four experts specializing in smart cities. These interviews will aim to explore the various areas
of application of smart homes and their potential contribution to making cities more sustainable
and pleasant places to live. This section will highlight the methodology used for the interviews,

then present the results and their analysis.



Finally, the last chapter will discuss the managerial implications arising from the results, before
concluding with the findings of this research. The limitations of the thesis will also be

examined, and prospects for future research will be considered in order to open up new avenues
of exploration.



PART I : LITERATURE REVIEW

The aim of this first part is to bring together the theoretical elements set out in the scientific
literature. This section is divided into two main parts : smart cities and smart homes. In this

first part, we explore in detail these concepts, their benefits, challenges and risks.

CHAPTER 1 : SMART CITY

SECTION 1.1 : DEFINITION

A smart city is a city that uses advanced technology and data analysis to improve the quality
of life for its citizens and enhance the efficiency of urban services. An instrumented,
networked, and intelligent city is a smart city. The term « instrumented » refers to the capacity
to acquire and integrate live real-world data through the use of sensors, meters, appliances,
personal gadgets and other comparable sensors. The term « interconnected » describes how
this data has been incorporated into an IT platform that enables the sharing of this information
amongst various city agencies. To allow improved operational decisions, « intelligent » refers
to the incorporation of complicated analytical, modeling, optimization, and visualization

services (Acquisti et al, 2015).

In a smart city, technology is used to monitor and manage various systems, such as
transportation, energy, water, waste management, and public safety (Abella-Garcia, 2015).
Data collected from these systems is analyzed to optimize their performance and improve
decision-making. A smart city is a place in which information and communications technology
(ICT) is widely used in key infrastructure and service components (e.g. homes and buildings)
(Acquisti et al, 2015).

One of the main goals of a smart city is to create a sustainable urban environment that promotes
economic growth, social inclusion, and environmental responsibility (Uliege, 2021). Smart
cities use technologies such as the Internet of Things (IoT), sensors, and big data analytics to

optimize resource use, reduce energy consumption, and minimize waste.

The smart city is a fairly recent phenomenon, although now its spread is rapidly increasing.

Smart cities are now widespread all over the world, with cities evolving towards smarter urban



spaces, using advanced technologies to address critical issues related to urban life, such as

traffic, pollution, urban congestion, poverty (Dameri, 2013).

According to Acquisti et al (2015) and Abella-Garcia (2015), some examples of smart city
initiatives include intelligent transport systems (real-time traffic data to optimise traffic flow
and reduce congestion), intelligent energy systems (renewable energy sources and optimised
energy consumption), intelligent waste management systems (sensors to monitor waste levels
and optimise waste collection routes), intelligent public safety systems (sensors and video
surveillance to monitor public spaces and improve public safety), intelligent water management

systems (sensors to monitor water quality and optimise water distribution), etc.

Overall, a smart city aims to create a sustainable, efficient, and livable urban environment that

improves the quality of life for its citizens.

The sometimes-overlooked citizens should be one of the key points in the description of a smart
city. It is important to use technology to provide public benefit rather than merely succeeding
technologically (Dameri, 2013). In addition to the technologies and systems that make up a
smart city, there are several other key components that are important to consider when defining

a smart city :

e Citizen Engagement : Smart cities aim to engage citizens in the decision-making
process by using technology to collect feedback and input from residents (Nam &
Pardo, 2011).

e Open Data : Smart cities aim to make data about city operations and services available
to the public in a transparent and accessible way (Abella-Garcia, 2015).

e Collaboration : Smart cities require collaboration between different stakeholders
(governments, private sector companies, and citizens) (Nam & Pardo, 2011).

e Innovation : Smart cities encourage innovation and experimentation with new
technologies and systems (Nam & Pardo, 2011).

e Sustainability : Smart cities aim to promote sustainability by reducing resource use,
minimizing waste, and promoting renewable energy sources. This can involve
initiatives such as energy-efficient buildings, green transportation, and sustainable

waste management systems (Dameri, 2013).



Overall, a smart city is a complex and dynamic system that requires collaboration between
different stakeholders, innovative technologies and systems, and a commitment to
sustainability and citizen engagement. By leveraging technology and data, smart cities aim to
create more efficient, livable, and sustainable urban environments that improve the quality of
life for citizens (Acquisti et al, 2015).

SECTION 1.2 : OTHER SIMILAR CONCEPTS

In the end, the term « smart » is still fairly ambiguous; below, we see the several terms that are

employed to refer to smart cities.

Knowledge city

A civilization that places a high value on the advancement of knowledge and creativity is
referred to as a knowledge society. Moreover, the intangible, human, and social capital are the
most precious assets (Nam & Pardo, 2011). A city of knowledge is characterised by a powerful
and diversified knowledge-based economy, as well as a dynamic and creative environment that
encourages the expansion and dissemination of information and ideas (Herrero-Crespo et al.,
2019). « To clarify the concept of smart city, we have to talk about community » (Acquisti et
al, 2015).

Digital city

A digital city combines flexible computing, innovative services, and communication (Acquisti
etal, 2015). A wired and digitalized city might be described as a digital city. It utilizes ICT for
a variety of purposes, including data processing, information sharing, facilitating
communication, and Web 2.0 democracy (Dameri, 2013). It may be viewed as a sharing of
networks, as these networks can link organizations, social groups, and enterprises wherever

they are in the city thanks to digital technology (Nam & Pardo, 2011).

Intelligent city

The knowledge society and the digital city come together to form the idea of the intelligent
city. Modern telecommunications, electrical, and mechanical technologies are being used by
intelligent cities to revolutionize life and work. Intelligent refers to a city's capacity to foster
education, technical advancement, and innovation (Acquisti et al, 2015). A city is intelligent if

it can generate intellectual capital and utilize this capital to support its development and general


https://www.igi-global.com/affiliate/ngel-herrero-crespo/363969/

well-being (Dameri, 2013). So, it becomes clear that while every intelligent city contains digital
components, not every digital city necessarily is. On the other hand, it should be highlighted
that an intelligent city differs from a smart city in that the feature of the individual is not

particularly incorporated (Acquisti et al, 2015).

Virtual city

Nam and Pardo (2011) states that a virtual city is a hybrid which combines cyberspace (a
parallel city of counterparts) with reality (physical objects and actual residents). A virtual city
is a digital representation of a city in order to explore and interact with the city in a virtual

space.

Ubiquitous city (U-city)

In terms of ubiquitous accessibility and infrastructure, a ubiquitous city (U-city) is an extension
of the idea of a digital city (Nam & Pardo, 2011). Its objective is to build a society in which
each person may access any service, whenever they need it, from any location, via any device.
The ubiquitous city and the virtual city are distinct from one another because the former is
produced by computer chips or sensors, whilst the latter replicates urban features by visualizing

them in virtual space (Acquisti et al, 2015).

Information city
An information city is a physical metropolitan area made up of digital spaces that gather local
information and disseminate it online. It makes it possible for corporations, governments, and

people to connect socially (Nam & Pardo, 2011).

Sustainable city

A sustainable city is a city designed and managed with social, economic and environmental
sustainability in mind. It employs technology to conserve resources, cut CO2 emissions, and
generate clean energy. All of this is done in an effort to make the city green (Dameri, 2013).
The smart city, like the sustainable city, uses data to guarantee that residents adopt ecologically
favorable behaviors (Uliege, 2021). In fact, the smart city gives considerable importance to
sustainability by focusing on renewable energy sources, effective transportation, and other

environmentally friendly options (Abella-Garcia, 2015).



Technocity
A city called Technocity makes use of technology to boost the effectiveness of its services and
infrastructure (Dameri, 2013). It is a center of technological development and innovation, a

concentration of high-tech industries, research institutes and a skilled workforce.

Well-being city

A wellness city aims to prioritizes its residents' health and well-being by offering a high
standard of living and access to facilities and programs that advance their social, emotional,
and physical wellbeing (World Health Organization, 2023). Technology is one of the very
minimum tools to do this (Dameri, 2013). A city that promotes wellbeing may include
attributes like pedestrian-friendly streets, lots of green space, easily accessible healthcare, and
a robust social support network. In order to ensure that all citizens have access to the resources
and opportunities needed to lead healthy and fulfilled lives, wellness cities work to advance

social and economic equality (Mckinsey & Company, 2018).

SECTION 1.3 : ORIGIN AND EVOLUTION

In the 1990s, when digital technology and the Internet became more prevalent in metropolitan
areas, the term « smart city » was first used. The first study on the smart city was not released
until 1994, some years after the field had been studied. The progress has been effective only
ten years afterwards (Nayyar et al., 2022). With the development of new technologies like the
internet, wireless networks, and the Internet of Things (I0T) comes the idea of the « smart city
». In fact, the term did not become well-known until the early 2000s, when towns like
Barcelona and Amsterdam started utilizing « smart » technology to enhance urban living (
TWI, 2023). IBM, which views a smart city as a system of systems, developed the concept of
« smart city » in the beginning (Breux & Diaz, 2017). Technology is the essential component
of the smart city, according to several businesses like IBM, Cisco, other global ICT
corporations, and international organizations like the OECD and the European
Commission (Breux & Diaz, 2017). The European Union made it feasible for these
organizations to become an international entity when they ultimately decided to concentrate on
smart cities (Nayyar et al., 2022). As the city of the future, the smart city will be viewed as one
of the key areas of growth. Naturally, a smart city will be more effective in a developed nation,
and the larger a city is, the more environmental solutions must be taken into account (Nayyar

et al., 2022). The development of the smart city idea is primarily a result of technical



advancements and the growing need for connected, sustainable, and efficient urban settings
(Mckinsey & Company, 2018). The capacity of smart cities to enhance citizens' quality of
life—whether by easing traffic congestion, enhancing air quality, or making it simpler to find
parking spaces—is one of their key advantages. The idea is not without flaws, though,
especially when it comes to data security, privacy, and justice ( TWI, 2023). As improving the
quality of life for inhabitants is one of the primary goals of urban areas, the idea of the « smart
city » is now growing faster throughout much of the world (Nayyar et al., 2022). In general,
the development of the smart city is a continuous process as towns all over the world discover
fresh and inventive ways to employ technology to enhance urban living (Mckinsey &
Company, 2018).

SECTION 1.4 : CHARACTERISTICS

Technology and data

Data analysis, digital and communication technologies, as well as other techniques, are used to
improve a community's productivity, sustainability, and quality of life. Smart sensors, Internet
of Things (IoT) devices, and data analytic platforms are used to analyze data and forecast
upcoming trends (National Intelligence Council, 2021).

Technology is frequently recognized as the most important element when discussing the smart
city. For instance, the European SETIS program on smart cities considers technology in four
different areas : building efficiency, transportation, electricity production, heating, and cooling.
But, other elements like people and government are not fully considered in this idea (Dameri,
2013). To become a smart city, a well-functioning infrastructure is vitally important but
insufficient. Without the dedication and collaboration of public institutions, the private sector,

and people, there can be no smart city (Nam & Pardo, 2011).

Human and population

Innovation, diversity and education is a crucial component of smart cities (Dameri, 2013). A
smart city planning should be more focused on the needs, preferences, and wellbeing of
residents. In reality, the smart city should be designed to stimulate social inclusion and equity,
provide access to educational and career opportunities, and support the mental and physical

health of its residents (National Intelligence Council, 2021).
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Social capital is created by intelligent individuals who benefit from it. It is crucial that these
cities take a proactive role in developing a competent labor force for the digital economy (Nam
& Pardo, 2011).

One strategy would be to make investments in public transportation and bicycle lanes to
encourage more environmentally friendly modes of transportation, provide public areas and
parks where people can gathe and interact, and make it easier for people to access healthcare,

higher education, and employment opportunities (National Intelligence Council, 2021).

Institutional

Strong governance and management frameworks are required to oversee the implementation
of smart city projects. Collaborations between local authorities, businesses, and academic
institutions are required to ensure that smart city technologies are used in a transparent and
accountable manner (National Intelligence Council, 2021). The diffusion of technology is a
tool to reinvent cities for a new economy and society, not a goal in itself (Nam & Pardo, 2011).
Integrated and transparent governance, strategic activities, networks and partnerships are
essential to support smart city efforts. A true citizen-centered approach to operations and
services is the essence of smarter government (Nam & Pardo, 2011). The successful
development of a smart city therefore depends on the government. The city's well-being and
quality of life are enabled by public governance, which also plays a role in advancing the

strategic goals of smart cities (Dameri, 2013).

SECTION 1.5 : DIMENSIONS

Smart Economy (related to competitiveness)

The term « Smart Economy » describes the application of cutting-edge technology and data
analysis to raise the competitiveness, efficiency, and productivity of a city's economy. This is
related to topics such as economic significance in domestic and international markets,
entrepreneurship, production flexibility and innovation (Breux & Diaz, 2017).
Entrepreneurship and innovation are expected to make a substantial contribution to the creation
of new goods and services that boost productivity (Mohamed et al., 2020). A smart economy
aims to use technology to build a more dynamic and resilient economy that can adjust to

changing conditions and compete worldwide.
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Smart Mobility (related to transports and ICT)

Information and communication technology, as well as current, environmentally friendly
transportation methods, are all considered to be part of smart mobility. Indeed, one significant
industries embracing digital technology quickly is transportation, which helps manage traffic
in cities better (Breux & Diaz, 2017). Intelligent mobility encompasses the use of intelligent
transport systems (ITS), connected vehicles, electric and alternative fuel vehicles, mobility as
a service (MaaS) and active transport (Mohamed et al., 2020). Intelligent Mobility as a whole
seeks to develop a more interconnected and sustainable transportation system that offers
citizens dependable and secure access while minimizing the detrimental impacts of

transportation on the environment and public health.

Smart Governance (related to participation)

All the characteristics of administrative and political involvement, as well as civic
infrastructure, are taken into consideration in smart governance. The term « smart governance
» refers to all use of these technologies to enhance urban government. Interoperability between
various city services, open data collection, information protection, and citizen liberties are other
aspects of smart government (Breux & Diaz, 2017). It aims to provide a platform that is
intelligent, open, and interactive and encourages cooperation between the executive branch,
stakeholders, and citizens (Mohamed et al., 2020). Having open communication with the

public, acting transparently, and informing them of choices is crucial.

Smart Environment (related to natural resources)

Smart environment relates to every facet of everyday and climatic circumstances, pollution,
and environmental protection. Cities today are more dedicated than ever to reducing their
ecological impact, utilizing green energy, and improving resource management. The smart city
takes action to lower irritating and pollutant emissions. Also, it guarantees better environmental
resource management (Breux & Diaz, 2017). By ensuring sound resource management and
avoiding resource exploitation, the aim is to safeguard natural resources (Mohamed et al.,
2020).

Smart People (related to human and social capital)
Smart people is about the educational levels, social variety, and qualifications of citizens. E-
learning, for instance, has been proven to be successful for intellectual people. For the smart

city, measuring the geographical distribution of human capital is crucial because it clarifies the
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growing gap between places with a high density of graduates and those with a small population.
Other important things are creativity, openness, and ethnic variety (Breux & Diaz, 2017).
Hence, the emphasis is on fostering an atmosphere of learning for individuals through ICT
resources and innovation (Mohamed et al., 2020). A smart city would need intelligent citizens
with strong informational and economic backgrounds. Indeed, a smart person contains a
number of significant components, including entrepreneurship, education and training,

healthcare, social inclusion, and cultural programs.

Smart Living (related to the quality of life)

Many facets of enhancing quality of life are covered by the feature of smart living, including
health, travel, safety, culture and tourism. The goal of smart living is to employ all available
tools and technology to simplify, enhance, and address issues that affect people's everyday
lives. It is important to understand customers and their behaviour in order to meet their needs
and create solutions tailored to sustainable consumption. We also should not overlook how
crucial social cohesiveness is for encouraging cooperation among city residents (Mohamed et
al., 2020). In conclusion, smart living encompasses digital services, community involvement,

mobility, healthy living, and smart homes.

SECTION 1.6 : OBJECTIVES

Mobility

Mobility refers to the flow of people inside a city and is a key goal of smart cities, as stated
above. All residents will have access to an effective and sustainable transportation system in a
smart city. The main goal is to use cars as little as possible and conserve energy (Nayyar et al.,
2022). It aids with traffic regulation and emission reduction. Hence, it is crucial to travel
sustainably, mostly by using public transportation or other eco-friendly, efficient, accessible
and integrated options. It is really the management of transport through the integration of ICT
in the system (Mohamed et al., 2020). The use of intelligent transport systems (ITS), electric
vehicles, and public transportation networks, helps to accomplish these objectives. Moreover,
by facilitating simple and seamless transportation around the city, smart mobility solutions may
be connected with other urban systems like lighting, parking, and public safety to improve the
safety and security of inhabitants (Deloitte, 2015).
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Waste management

Waste management aims to more effectively collect garbage by employing sensors installed in
waste containers. This sensor system recognizes when a garbage container is full, allowing
waste collection routes to be optimized and preventing waste from being dumped on the street
when a container is full. Also, it prevents the draining of a container that is only halfway full.
The number of trash trucks and their routes are optimized as a result of the data collected by
these sensors. This method is more affordable and causes less road congestion (Deloitte, 2015).
Collection, removal, recycling, and trash recovery are the four steps that make up waste
management. It is important to take precautions since improper waste management poses risks
to both human and environmental health (Nayyar et al., 2022). The goal of trash management

also includes effective public education and awareness.

Smart building

Intelligent buildings are designed to adjust energy consumption according to occupancy, have
automatic access to garages and use renewable energy (Deloitte, 2015). Sensors in buildings
can detect movement and damage, the aim is to improve the building efficiency, sustainability
and also comfort and well-being of occupants. Sensors and data analysis can modify heating
and cooling according to the number of occupants or the weather, and also lighting to save
electricity (Bégin et al., 2020). There is wireless infrastructure monitoring and integrated
photovoltaics (BIPV), which allows the building to generate its own energy using solar power

(photovoltaic cells directly integrated into the glass, walls and roofs) (Deloitte, 2015).

Lighting

It is essential to adapt lighting to the light available and the number of visitors. Intelligent
lighting can improve public safety while consuming less energy : when movement is detected,
street lighting can be switched on (Deloitte, 2015). There are various examples of intelligent
lighting across Europe to consume less energy, such as LEDs in streetlights (Nayyar et al.,
2022). An evaluation conducted in Barcelona found that this intelligent lighting system had
reduced energy use for urban lighting by 30% (Opendatasoft, 2016). Also, there are lighting
systems that people may modify based on their need. Moreover, smart lighting systems have
the ability to change brightness according to the time of day, the climate, and other variables.
To increase safety and security, lower crime, and improve the standard of living in the city as
a whole, it may also be connected with other city systems like parking, traffic control, and
public safety (Deloitte, 2015).
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Sustainable energy

Smart energy, green energy and sustainable energy are the best methods of using energy to
have less impact on the environment (Nayyar et al., 2022). One example is the use of wind
turbines or the installation of solar panel systems (Nayyar et al., 2022). It is essential to use
technology to reduce CO2 emissions, produce energy more efficiently and create a greener city
(Dameri, 2013). In a smart city, it is essential to raise public awareness of the benefits of
renewable energy for a variety of applications. It is essential to understand how to manage

resources efficiently and prevent their exploitation (Mohamed et al., 2020).

Public safety

By installing smart cameras and sensors capable of spotting abnormal behaviour, monitoring
criminal activity and informing the authorities of potential security risks, smart cities can use
technology to enhance public safety. This can detect flooding, cyber attacks and civil unrest
(Bégin et al., 2020). Drones and systems for identifying gunshots, facial recognition and
number plates could be of interest (Deloitte, 2015).

Smart cities can therefore enable their residents and tourists to feel safer through the use of

technology and data.

Water management

Cities offer intelligent solutions to reduce water wastage and improve water quality.
Technologies can control water consumption and ensure permanent access to drinking water.
There are sensors that detect leaks in the water distribution network (Deloitte, 2015). Water
can be managed effectively in a number of ways, including pollution monitoring, flood early
warning and preventive maintenance planning (Deloitte, 2015). There are also ways to collect
rainwater, set up a monitoring station for the city's drinking water network and gather, visualise

and analyse all relevant data in real time for the city's water network (Opendatasoft, 2016).

Health and wellbeing

By encouraging an active lifestyle, healthy eating habits and providing access to health services
via digital platforms (personalised therapies using « big date »), smart cities are giving priority
to the health and well-being of their citizens. 3D printing and artificial intelligence can advance
research and improve health, respectively by helping doctors to better interpret medical data
and by producing personalised prostheses. Finally, robotics can support medical treatment and

recovery (Deloitte, 2015).
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Intelligent medical care is defined as the fusion of traditional clinical procedures and
sophisticated clinical mediation techniques. The use of integrated electronic clinical records
(ECRs) enables decisions to be based on the most up-to-date information. To be successful,
excellent medical care must be coordinated in smart cities (Nayyar et al., 2022). For example,
a wireless sensor system would be built into walls to constantly monitor breathing and heart
rate. The elderly, young children and people with major health problems could all benefit from
this monitoring (Deloitte, 2015).

Education

Smart cities need smart people, which is why education is crucial to the growth of creative
individuals. Today, we are seeing the development of adaptive learning, digitised education
and assistance to increase the chances of success. The development of intelligent individuals
could benefit from distance learning and online education opportunities (Nayyar et al., 2022).
The choice to personalise education is very intriguing indeed, and online education also enables
lifelong learning. To keep pace with emerging technologies and trends, universities need to
innovate (Deloitte, 2015).

A desirable city has a strong educational base, helping to break down linguistic, cultural,
educational and skills development boundaries. Education and training initiatives should
promote computer literacy, prepare knowledge workers, support a social learning environment
and improve computer literacy in higher education institutions and businesses (Nam & Pardo,
2011).

By providing access to online learning platforms, digital libraries and other educational
resources, smart cities invest in education and learning. This also ensures that citizens are ready

for the jobs of the future.

Tourism

In general, a smart city wants to attract visitors, investors, businesses and residents, as well as
tourists (Breux & Diaz, 2017). Although this objective of smart cities is sometimes overlooked,
itis crucial. For this, it is important to understand how to control crowds at large events, control
internal navigation when a visitor has access to the internet, and it would be nice to have a
museum guide app for smartphones that would also help museums keep track of visitors
(Deloitte, 2015). In addition, inventions such as Airbnb and Uber have changed the way cities
operate, and visitors often praise these online marketplaces. Tourists may be able to discover

cities with the help of autonomous robotic guides (Deloitte, 2015).
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SECTION 1.7 : DRIVERS AND MOTIVATIONS FOR SMART CITIES DEVELOPMENT

Economic and business

Through the use of advanced technologies, smart cities can reduce expenditure, increase
production and efficiency and attract new businesses (National Intelligence Council, 2021).
Data-driven solutions can improve traffic flow and reduce congestion, which has a positive
impact on the economy by boosting production, lowering fuel consumption and reducing the
cost of maintaining transport infrastructure (Anderson, Luchsinger & Rainie, 2018). In
addition, the development of smart cities can improve economic prospects and solve problems
caused by poor and failing infrastructure (Cui & Wang, 2016). Two factors - business interest
and technological progress - drive the development of smart cities (Cui & Wang, 2016). The
business value, economic expansion, information market and huge business potential of smart
city development are all strong reasons for ICT companies to implement their smart city plans
(Cui & Wang, 2016). The growth of smart cities is strongly influenced by the information and

innovation economy (Treude, 2021).

Environmental and sustainability

Smart cities seek to address global issues such as resource depletion and climate change.
Reducing carbon emissions, better managing waste, conserving resources and promoting
sustainable energy sources are all benefits of smart city technology and solutions (National
Intelligence Council, 2021). Resource scarcity, energy constraints and environmental concerns
all influence the growth of smart cities (Cui & Wang, 2016). Care must be taken with
digitisation and rebound effects, which can have adverse consequences if the use of technology
increases energy consumption (Treude, 2021). In order to preserve the well-being of current
and future generations, it is also crucial to safeguard our world's natural resources. A number
of Sustainable Development Goals (SDGs) have been developed to help achieve this, including
access to clean water, clean and affordable energy, adequate, safe and affordable housing,
sustainable consumption and production practices, and combating climate change (Gil-Edigo,

Parra-Dominguez & Rodriguez, 2022).

Social and cultural
In terms of social and cultural motivations, the creation of smart cities is based on the objective
of building inclusive and connected communities while improving the quality of life of

residents (Anderson, Luchsinger & Rainie, 2018). Initiatives to strengthen community
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cohesion and encourage social contact include developing smart park systems, setting up social
engagement platforms or planning cultural events (National Intelligence Council, 2021). As a
result, citizens feel more a part of society and participate in the decision-making process
(Anderson, Luchsinger & Rainie, 2018). Furthermore, by ensuring more equitable access to
resources and opportunities, smart city solutions can contribute to cultural preservation and
advance social equity. Together with human capital, education, learning and knowledge centre,
innovation capacity is considered an important factor in smart city development (Cui & Wang,
2016). The success of a smart city depends on the commitment of its citizens (Treude, 2021).
The development of renewable energy sources makes cities more interesting and sustainable
(Gil-Edigo, Parra-Dominguez & Rodriguez, 2022). Consequently, smart cities must promote
equality and diversity and be open to all (Taeihagh & Tan, 2020). Finally, it is interesting to
establish a link between the advancement of smart cities and the achievement of the sustainable
development goals of the 2030 Agenda, in particular universality, non-exclusion,
interconnection, indivisibility, inclusion and cooperation, as well as the promotion of well-

being for people of all ages (Gil-Edigo, Parra-Dominguez & Rodriguez, 2022).

Political and governance

A range of policy and governance factors aimed at increasing government effectiveness,
encouraging accountability and openness, and fostering public trust are necessary for the
development of smart cities (National Intelligence Council, 2021). Governments can strive to
improve public safety, service delivery and citizen engagement in decision-making through the
use of technology (Azizpour et al., 2020). Another important factor for the development of
smart cities is the financial capacity of governments, particularly in developing countries with
limited resources. Innovative financial tools have been proposed, including smart government
bonds, earmarking of public funds, monetisation of data collection, crowdsourcing and data
monetisation (Taeihagh & Tan, 2020). Finally, to maintain the trust of citizens and investors,
the government must actively work to develop clear laws, rules and policies that serve as a
transparent roadmap for smart city development (Taeihagh & Tan, 2020). It must also
implement strong security and privacy measures, ensure privacy and security resulting from
the use of IT-based services, and manage the huge amount of data collected by the IoT
(Anderson, Luchsinger & Rainie, 2018).
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SECTION 1.8 : BENEFITS AND CHALLENGES

Economic benefits and cost savings

As mentioned earlier, smart cities use technology and data to improve services, which can lead
to financial savings. The cost of adopting a smart city can be divided into two categories : the
design cost, which is the financial investment; the lower this cost, the more likely it is to be
realised in practice; and the operational cost, which relates to the day-to-day maintenance and
operations of the city (Nayyar et al., 2022). Smart energy systems, for example, can reduce
energy waste and utility costs (Opendatasoft, 2016), while smart transport systems can reduce

traffic congestion and save commuters time and money (Mohamed et al., 2020).

Benefits and sustainable outcomes

The environmental benefits of smart cities include reducing carbon emissions, improving air
and water quality and using renewable energy sources (Mohamed et al., 2020). In fact,
preserving the city's environment and resources for future generations is the primary objective
of smart cities (Nayyar et al., 2022). In addition, landfills, pollution and waste are major

problems (Nayyar et al., 2022).

Social and cultural benefits and impacts

By providing citizens with improved access to services and amenities, smart cities may raise
their quality of life. They must consider the social elements that help inhabitants feel a part of
the community and create an appealing cultural fabric. This is crucial for cities that are brand-
new and need to attract people to live there (TWI, 2023). For instance, intelligent public places

can offer greater chances for community involvement.

Challenges and barriers/limitations to smart city development

However, there are also challenges and barriers to the development of smart cities such as the
high expense of adopting new technology, the requirement to improve infrastructure, and the
possibility of job loss. Due to the possibility that not all citizens would have access to or be
able to afford the new services and technology, there may also be difficulties with equality and
accessibility (Nam & Pardo, 2011). Climate change, population expansion, economic
globalization and its hazards, technology advancements, geopolitical shifts, human mobility,
aging populations, social tensions and inequities, insecurity (energy, food, and water),

institutional and governance changes are additional problems (Breux & Diaz, 2017).
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Ethical and privacy development

It is crucial to protect privacy and data security, as smart cities collect and use data to improve
services. To avoid hacking or misuse, the smart city needs a robust and secure data collection
and storage infrastructure. To avoid privacy issues, smart city data also needs to be anonymised
(TWI, 2023). Data breaches and unauthorised access to sensitive data can also be a problem,

and high security comes with an additional design and maintenance cost (Nayyar et al., 2022).

SECTION 1.9 : ACTORS

In the formation and development of the smart city, a number of players are involved and play
crucial roles. Although they each have distinct motivations, they are all ultimately based on a
desire to improve quality of life, use technology, and preserve the environment (European
Commission, 2023). The prosperity of the city depends on the interactions between the several

key actors shown below.

Universities and research institutions

Universities play a key role in smart cities by conducting research, developing new
technologies and training the workforce (Anderson, Rainie & Vogels, 2021). They also
collaborate with other stakeholders such as local governments and high-tech companies to
address challenges and provide innovative solutions (National Intelligence Council, 2012). By
designing and testing new technologies and finding solutions to urban challenges, they help

improve the city.

High-tech companies

Smart city solutions are developed and implemented in large part by technology firms like
IBM, Cisco, and Siemens. They offer hardware and software solutions and have knowledge of
things like artificial intelligence (Al) and the Internet of Things (1oT) (Uliége, 2021). In fact,
these firms create and market cutting-edge technology including sensors, data analysis
platforms, and Al tools that may enhance the performance of smart cities (Benevolo & Damero,
2016). They collaborate with regional authorities and other parties to develop and apply these

solutions in actual situations.
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Local government

The creation and adoption of smart city initiatives are being driven by municipal
administrations (Benevolo & Damero, 2016). They are in charge of determining the needs of
their population and creating policies to address those requirements (Anderson, Rainie &
Vogels, 2021). To put smart city initiatives into action, they also collaborate closely with other

players including universities and high-tech businesses.

Community organizations

In order to make sure that smart city solutions are affordable and equitable, these organizations,
which represent the interests of certain groups within cities, collaborate closely with the
government and other stakeholders (Lovrich, Simon & Steel, 2018). Within the ecosystem of

smart cities, they also assist in educating inhabitants and promoting their demands.

Citizen

As the final users of technology and services, citizens are crucial players in smart cities. They
stand to gain the most from these initiatives and can contribute significantly to the development
and use of smart city technologies (Benevolo & Damero, 2016). Their involvement is

frequently crucial to these initiatives' success.
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CHAPTER 2 : SMART HOME

SECTION 2.1 : DEFINITION

A smart house is a building with a communication network connecting sensors, devices, and
appliances that can be viewed, accessed, or controlled from a distance and offers services to its
occupants (Darby, 2018). A notice is sent to the smartphone, tablet, or laptop if an appliance
needs maintenance, charging, or is not working. It employs sensors to capture real-time data
on occupancy and conditions in the home and monitors the status of appliances (Deloitte,
2015).

0T, computer technology, control technology, visual display technology, and communication
technology are all utilized in the « smart home » (Chen et al., 2018). The method of
communication between the house and its occupants is open and two-way (Furszyfer &
Sovacool, 2020). Depending on the connection between the inside and outside of the house,
the goal is to increase the residents' safety, comfort, and quality of life (Park et al., 2017).

The concept of smart homes is currently popular and enables practically all components of a
home to be connected. Apps, voice controls, hands-free operation, automation, artificial
intelligence, and other features are all part of smart homes (Ouest-France, 2023). In fact, these
technologies can include Ecobee SmartThermostat, Amazon Echo, Google Nest, and Apple
HomeKit (Young, 2023).

A system needs to be customizable, context-sensitive, adaptive, and anticipatory in order to be
considered smart (Chen, Mocrii & Musilek, 2018). By using smart home technology, residents
can live independently and improve their quality of life (Alamanos, Marikyan & Papagiannidis,
2019). In general, the fundamental goal of smart homes is to give people a living environment
that is effective, comfortable, safe, practical, and environmentally friendly by combining
technology, service, and management (Chen et al., 2018).

Recent technological and policy discussions on energy efficiency, climate change, building
sustainability, and innovation have increasingly focused on smart homes (Furszyfer &
Sovacool, 2020).

By 2025, more than 400 million households will have smart home technology, predicts Statista
(General Security, 2022). Smart homes can remotely automate daily tasks via an internet

connection and are intended to save time, money, and increase home security.
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The term « smart home technologies » describes gadgets that offer building occupants some
level of automated, connected, or enhanced digital services. They are frequently used
interchangeably with « home automation systems » (Furszyfer & Sovacool, 2020). Smart
thermostats, smart appliances, smart lights, smart plugs, smart switches, and smart hubs are
just a few of the smart home items available to control energy use in the home (Ford, Karlin &
Sanguinetti, 2018). In order to cut expenditures, there are ways to optimize home automation
systems, including the air conditioning, heating, ventilation, and lighting, as well as other living
items (TV, refrigerator, coffee maker) (Deloitte, 2015). Additionally, there are methods for
setting up and managing the security system and cameras (Constellation, 2023) and
programming sprinklers. To take care of plants and animals, there is also a landscaping system
(Deloitte, 2015). Anywhere, garage doors can be locked and closed from a computer or mobile
device (General Security, 2022).

The primary drivers are cost-effective energy reductions, an interest in technology and
automation, environmental concerns, and control (Ford, Karlin & Sanguinetti, 2018). By
monitoring and managing appliances and rearranging their operation schedules in accordance
with energy demand and supply, smart homes can assist residents in reducing energy use
(Darby, 2018).

The productivity and comfort of the occupants may be the performance metrics to be
maximized in a smart house, while the cost metrics must be minimized (Chen, Mocrii &
Musilek, 2018). Of course, how households utilize them essentially determines whether or not

we can accomplish these many goals (Hargreaves, Hauxwell-Baldwin & Wilson, 2017).

SECTION 2.2 : MAIN CHARACTERISTICS

Automation

Smart homes have the tools and infrastructure to carry out domestic chores automatically,
minimizing the need for human interaction. The technology, which includes hardware,
software, sensors, and appliances, is, in fact, the essential element of the smart home. Wireless
systems enable the sensors to monitor changes in human behavior. Additionally, the services
and advantages that a smart home attempts to offer are determined by the technology's design
(Alamanos, Marikyan & Papagiannidis, 2019). An automatic meter reading system, a small
energy storage system (ESS), and a parking control system are all included in a smart house
(Park et al., 2017).
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Remote control

A smart home's sensors and home appliances are connected by a communication network,
which enables users to operate household appliances from a distance and lighten the load of
routine domestic chores (Alamanos, Marikyan & Papagiannidis, 2019). The ability to remotely
monitor and maintain a home from anywhere using a smartphone, tablet, or computer improves
the quality of life for the locals (Deloitte, 2015). This factor is becoming increasingly
significant as flexible work environments, e-learning, and other lifestyles that encourage social
estrangement become more commonplace in today's society. Residential rooms today need to

be conducive to numerous social activities like meetings, work, and education (An et al., 2021).

Interconnectivity
Smart home systems are an ecosystem of interconnected smart home gadgets that can operate

as a whole to provide a seamless, interconnected home environment (LockRite Blog, 2016).

Energy efficiency

To optimize energy use, decrease waste, and lower energy expenditures, smart homes integrate
sensors and automation. In fact, the importance of smart technology and techniques for
effective energy regulation in the residential sector is rising (An et al., 2021). In order to give
homeowners the capacity to regulate their energy consumption properly, linked gadgets are
crucial in smart homes (Alamanos, Marikyan & Papagiannidis, 2019). Smart houses can also
set a consumption plan, get data from water, electricity, and gas meters, and get information
on electricity consumption and pricing (Chen et al., 2018). There are, in fact, options for the
use of renewable energy sources, such as solar panels, wind turbines, and geothermal pump
systems, as well as small-scale energy storage systems (ESS), smart plug gadgets, standby

electricity blocking gadgets, and more (Park et al., 2017).

Security

Homeowners benefit from increased security and peace of mind thanks to the security features
included in smart homes, such as smart locks, security cameras, alarms and smart sensors
(Constellation, 2023).

Convenience
With features like voice commands and hands-free control that make it simpler to manage

domestic duties, smart homes offer increased comfort and convenience (Young, 2023). Greater
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comfort and convenience in daily activities are made possible by connected devices (Alamanos,
Marikyan & Papagiannidis, 2019). Through ongoing health management (virtual medical
support), they enhance residents' quality of life and promote their independence, which benefits

an aging population as well (Alamanos, Marikyan & Papagiannidis, 2019).

Personalization
With configurable settings and preferences for various devices and systems, smart homes can

be customised to match the needs and preferences of the homeowner (Chen et al., 2018).

SECTION 2.3 : DIFFERENCE WITH TRADITIONAL HOMES

The smart home was first just a concept; it is now a reality, but there is still much work to be
done (LockRite Blog, 2016). There are various ways that smart homes differ from conventional

homes :

Technology

Smart homes use intelligent technologies that automate and improve domestic services
(lighting, heating, cooling and security) whereas traditional homes rely on manual management
(Deloitte, 2015). Today's technology is remarkable, more affordable and significantly improves
our quality of life (LockRite Blog, 2016). As a result, more and more people are able to buy
them. However, it should be borne in mind that automation is only one part of an intelligent

environment and has been around for some time (washing machines, thermostats, etc.).

Interconnectivity

New smart home devices are constantly connected (LockRite Blog, 2016), which is known as
interconnectivity. With a smart home, any change can be made at any time at the touch of a
button (AHT residential, 2017). Traditional homes, on the other hand, often have separate,

standalone systems that require manual intervention and control.

Energy efficiency

Smart homes have evolved to become independent and efficient. They can be optimised to
reduce energy waste and monitor a variety of variables (LockRite Blog, 2016). In the long run,
this can help reduce energy costs. Unfortunately most older homes do not have energy saving
devices (Ford, Karlin & Sanguinetti, 2018).
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Convenience and safety

New smart home technologies improve living conditions by enhancing security, comfort and
quality of life. Every area of a smart home is constantly monitored by sensors and, thanks to
voice commands, provides individual comfort and convenience (Young, 2023). This is what a
traditional home without intelligence lacks : sensor data to assess the current state of the home,
to assume its current state taking multiple factors into account, to predict a user's intention
while assessing the situation from its own perspective, and to act preemptively based on

assumptions of intention (Chen, Mocrii & Musilek, 2018).

It is critical that all stakeholders participate fully in the development of smart homes. Vendors,
service and solution providers, electronic communications companies, architects, and

customers all fall under this category (Chen, Mocrii & Musilek, 2018).

SECTION 2.4 : BENEFITS

Enhance quality of life of residents

Increased comfort and well-being can improve the quality of life, mental and physical health
of smart home occupants. The ability to notify family members or medical experts in the event
of an emergency, the ability to assist in health diagnosis, and the ability to conduct a thorough
health analysis are all considered health benefits (Furszyfer & Sovacool, 2020). This
technology provides residents with quality and easily accessible health care. Smart homes can
encourage socialization, help residents overcome feelings of loneliness and despair, so they

live longer at home (Alamanos, Marikyan & Papagiannidis, 2019).

Reduce energy consumption

Smart homes can also help reduce energy consumption, which is crucial for cities looking to
improve their sustainability. Indeed, this interest has increased due to risks such as climate
change, global warming and rising energy costs (Alamanos, Marikyan and Papagiannidis,
2019). Smart homes make it possible to manage energy consumption more efficiently by
automating processes. Smart cards are also available to control the automatic shutdown of
electronic devices (General Security, 2022). There are ways to regulate the temperature, the
lighting on and off, the opening and closing of windows and the control of irrigation according
to weather conditions (Constellation, 2023). To ensure comfort while minimizing waste, it is

essential to have a pre-programmed thermostat at a specific temperature at specific times of the
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day. It is important to have a boiler with full controls, a heat pump and a district heating system
(Furszyfer & Sovacool, 2020). Finally, to reduce global carbon emissions and energy costs,
smart homes can generate energy using renewable energy sources (solar panels or wind

turbines) (Alamanos, Marikyan and Papagiannidis, 2019).

Increase safety and security

Smart home residents could feel safer with sensors and other gadgets. Technology
interconnection allows for real-time monitoring and management of the smart home when
connected to a computer or mobile device (General Security, 2022). Smart locks, remote
locking and unlocking doors are all ways to increase the security of the home, anywhere
(Constellation, 2023). Alarm systems and security cameras are part of security, and if anything
unusual is identified, an alert is issued (General Security, 2022). The police are warned in case
of an emergency like a fire. The use of technology to detect smoke, leaks (gas or water),
intruders and to turn off heat during the holidays can prevent terrible things from happening
(Furszyfer and Sovacool, 2020).

Cost savings

Smart electrical devices and smart meters could lead to financial gains. Energy consumption is
transparent, allowing comparisons with different energy suppliers (Alamanos, Marikyan and
Papagiannidis, 2019). As a result, families can better manage their expenses and choose service
providers with lower prices and better rates (Furszyfer & Sovacool, 2020). The adoption of
energy-saving technology ultimately leads to environmental sustainability, but it does reduce
electricity costs in the first place. In addition, leak and flood detectors prevent costly damage
(General Security, 2022). Smart homes can therefore reduce energy costs by minimizing waste

and optimizing energy use (Alamanos, Marikyan and Papagiannidis, 2019).

SECTION 2.5 : ENERGY EFFICIENCY

Improve energy efficiency

Smart homes save time, money and energy by being very energy efficient (Buyya, Garraghan
& Gill, 2019). It is essential to be aware of the time and resources that utilities and decision
makers spend on smart homes (Ford, Karlin & Sanguinetti, 2018). A smart home allows for
energy efficiency, technologies increase sustainability, energy consumption, emissions

reduction and efficiency (Furszyfer and Sovacool, 2020). In addition to efficient energy
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facilities, there should be demand-driven energy production and use (Park et al., 2017). Energy
can be saved by controlling utilities such as lighting, heating, cooling and using a thermostat
(General Security, 2022). A smart thermostat allows smartphone applications to manage
heating in the homes of each room and be aware of the amount of energy consumed and the
associated cost of heating. This will result in fewer carbon emissions (Barber, Laycock, &

Shabha, 2023). Users can change their energy use and consumption habits.

Using renewable energy sources

Another sustainable feature of smart homes is their ability to use renewable energy sources.
There is an urgent need to identify these types of low-carbon sources to reduce annual carbon
emissions due to the depletion of fossil fuel stocks (Barber, Laycock, & Shabha, 2023). Smart
homes can integrate solar panels into their energy systems to generate electricity from the sun’s
rays (An et al., 2021). The use of renewable energy and energy storage in homes is on the rise,
according to current trends (Alam, Kunz and St-Hilaire, 2019). European policies also want a
significant reduction of greenhouse gases in the domestic sector with the use of renewable
energies. In addition, customers must spend less money on electricity and purchase more
energy-efficient equipment (Dutschke, Fichtner & Paetz, 2012).
Small-scale wind turbines can power homes and reduce reliance on non-renewable energy
sources (Alam, Kunz, & St-Hilaire, 2019). The price of energy produced is reduced by the use
of these alternative sources (Celeste et al., 2021). It goes without saying that weather factors
such as wind speed, solar radiation, air humidity, etc. have an impact on wind and solar energy
sources (Celeste et al., 2021). To store the additional energy generated by these renewable
energy sources, smart homes can use energy storage devices like batteries. Where renewable
energy sources are not available, this energy can be used for plug-in electric cars or other
applications (Ford, Karlin & Sanguinetti, 2018). Smart homes can reduce their environmental
impact while allowing homeowners to save on their energy costs by using renewable energy

sources and energy storage technologies (Ferreira, Neves & Oliveira, 2023).

Optimizing resource use

Another sustainable feature is the ability of smart homes to optimize resource use. By keeping
an eye on the water and using sensors, smart homes can identify where there is waste and
change their consumption (Chen et al., 2018).

A smart irrigation system for plants, lawns, washing machines and dishwashers, for example,

can help smart homes preserve water in addition to electricity.
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Energy savings are possible at a distance, there is a way to make households aware of their
energy consumption, to react when a notification is sent in real time and to change their
consumption with the weather (Furszyfer & Sovacool, 2020).

Waste management in smart homes is also crucial; there are smart bins and a system in place
to classify recyclable and non-recyclable items (Alamanos, Marikyan and Papagiannidis,
2019). Separating compostable waste and using it for gardening is also interesting.

Intelligent objects are ubiquitous today and are increasingly interconnected with each other and
humans. The Internet of Things (loT) is this collection of online connected devices. Less
energy should be used during peak hours as well as to reduce expenses (An et al., 2021). There
are also ways to use an energy storage system to reserve energy during low price periods for
use during high price periods. This increases system efficiency and reduces peak demand
(Celeste et al., 2021). The decarbonization of the energy system is stabilized and accelerated
by the smart home, which also allows residents to control that energy. On the other hand, it
should be noted that, while smart homes can lead to lower demand, they can also lead to lives

that consume more energy (Furszyfer and Sovacool, 2020).

SECTION 2.6 : TRANSPORTATION

Smart homes can also contribute to sustainable transportation. The integration of electric
vehicles (EVs) and smart charging systems is a crucial element of mobility in smart homes
(Abid et al., 2022). Smart grids can be used to optimize home charging stations to use
renewable energy sources and off-peak times. In addition, the adoption of autonomous cars can
reduce accidents caused by human error (Kreutze & Sirrenberg, 2019). To increase
transportation efficiency and reduce dependence on personal automobiles, smart homes can
also benefit from smart mobility solutions (Deloitte, 2015), such as ridesharing services and
smart parking systems.

Houses can help with traffic management by providing information on traffic conditions and,
finally, they can promote public transport by providing residents with real-time updates on
schedules, routes and fares (Hossain et al., 2019). Smart homes can combine connected services
and smart infrastructure to promote greener modes of transportation, such as bicycle sharing
and micromobility services that facilitate the search for and use of scooters and e-bikes
(Kreutze & Sirrenberg, 2019).
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SECTION 2.7 : HEALTH AND WELL-BEING

Convenience

As was previously said, smart homes provide more comfort and convenience (Young, 2023)
due to features like voice commands and hands-free control that simplify the management of
household duties. Connected gadgets improve the comfort and convenience of daily activities
(Alamanos, Marikyan & Papagiannidis, 2019). The quality of life, safety, and comfort are all
improved by new smart home technology. Sensors in a smart house continuously monitor every
area, enabling remote monitoring and management (LockRite Blog, 2016). These devices can
make life easier even when no one is at home, bringing peace of mind. Smart homes offer their

owners a modern and useful way of life.

Smart devices for a healthy indoor environment

A healthy indoor atmosphere can be found in smart homes, smart thermostats manage
temperature by keeping it at a pleasant temperature, which improves overall well-being
(General Security, 2022). In order to create a warm and welcoming atmosphere, it is also
possible to adjust the lighting according to the amount of natural light in the space (Deloitte,
2015). There are also ways to manage natural light with curtains to maximize exposure, which
will stimulate mood, productivity and sleep hygiene (Li & Lin, 2014). As a result, there is a
greater use of natural light and less dependence on artificial lighting. Smart homes can improve
indoor air quality by using sensors and automation to monitor and control moisture levels,
detect and eliminate pollutants, and ensure adequate ventilation (Kumar et al., 2018). This
reduces the risk of respiratory problems, allergies and other health problems related to poor
indoor air quality (Lemlouma et al., 2018).

A healthy indoor environment depends on water quality. Smart people and homes need clean
and safe water, and smart devices are essential to continuously monitor water composition,

identify impurities, and provide early warning for necessary actions (Anthony et al., 2021).

Accessibility, inclusion and health monitoring

Smart homes can improve the health of residents and improve accessibility and inclusion of
residents, seniors, people with disabilities and other disadvantaged populations. ICT and smart
homes as a whole are designed to produce an intelligent and automated environment that will
improve human quality of life (QoL) (Funilkul et al., 2018). By offering incentives and

reminders (to take medication, drink water, etc.), smart homes can promote healthy living
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(Chutimaskul et al., 2018). The security system provides peace of mind by detecting
movements, falls and emergencies (Lemlouma et al., 2018). The level of comfort and
independence increases, but it is important to ensure that users are aware of the confidentiality
and security of any health information that smart homes can collect. They are also aware of the
costs and may be concerned about the technology (Charoenkitkarn et al., 2018). However,
smart technologies generally promote a sense of security and reduce fear and anxiety
(Chutimaskul et al., 2018). The smart home can provide companionship and a means of contact
for elderly people who sometimes experience loneliness or sadness with the help of a robot or
video system. This addresses their support needs, reduces their social isolation and improves
their mental health and quality of life (Chutimaskul et al., 2018).

SECTION 2.8 : CHALLENGES AND RISKS

Privacy, data confidentiality, security and cybersecurity

In terms of security, privacy, cybersecurity, and data confidentiality, smart homes bring
difficulties and threats.

Home automation systems are subject to cyber security assaults, which can compromise the
dependability and integrity of the services offered by smart homes (Abid et al., 2022).
Residents are at risk of having their private information improperly accessed, having their
smart gadgets seized, and perhaps suffering physical harm. Intruders can readily determine the
lives of people living in smart homes since wireless network technologies are more susceptible
to espionage. Cybercrime may result from this infringement of citizens' privacy (Abid et al.,
2022). Security flaws are frequently caused by a lack of international standards and insufficient
security measures in the many smart gadgets found in these houses. In fact, a number of IT
businesses create smart gadgets using their own proprietary standards in the absence of a
widely accepted set of principles, creating extremely diverse smart homes (Ghirardello,
Kearney & Maple, 2018). The system may develop a fault as a result of this interoperability
(Furszyfer & Sovacool, 2020).

Another problem is that an enormous quantity of data may need to be processed as a result of
the growth in data and the Internet of Things, which might significantly increase world power
usage. A « data tsunami » brought on by increased consumption might undo any planned
energy savings (Furszyfer & Sovacool, 2020). Indeed, there are problems associated with
energy use and waste in the smart home. Technologies that prioritize luxury, comfort, and

convenience might result in energy rebound, undermining environmental advantages
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(Furszyfer & Sovacool, 2020). Additionally, the environmental impact of producing these
products is frequently disregarded (Erol et al., 2021).

Furthermore, the usage of complicated equipment connected to the Internet by unskilled users
might be another factor contributing to security issues. The diversity of users may also be a
factor (Basile, Bringhenti & Valenza, 2021).

Theft of sensor data has the potential to crash the system and render the smart home utterly
useless (Ali & Awad, 2018). A lot of information on tenants' routines, tastes, and behaviors is
gathered by smart houses. Despite the fact that this information may be utilized to customize
the home environment, privacy is at stake. The issue is that smart homes need to gather a lot
of data and private information, including location, behavior, and health data, in order to be
convenient, comfortable, or energy efficient (Erol et al., 2021). The paradox is that the more
sophisticated the house, the more exposed its occupants are. Dependencies can develop in
complex houses and degrade as a result of poor installations and ignorance of new technology
(Furszyfer & Sovacool, 2020).

Strong passwords, encryption, routine software upgrades, watching for suspicious behavior,
restricting data collecting, and reviewing privacy rules are all necessary for keeping home
networks safe. Use of biometric identifiers, such as fingerprints, hand geometry, retinal scan
and iris patterns, and signatures, as well as periodic data archiving and backup are some
suggestions (Ali & Awad, 2018). Developers of smart homes are also responsible for creating
tools and systems that are built with security and privacy in mind. Additionally, consumers of

smart homes must learn how to use their devices safely.

Cost of implementing smart home

It is crucial to take the financial implications of the smart home into account.

The initial cost of acquiring goods or services, possible installation, maintenance, and repair
costs, as well as energy use, are all quite expensive (Erol et al., 2021). All of this deters
consumers from implementing smart home technology, and some individuals are skeptical of
the technology because they do not comprehend how smart homes might help them save money
(Alamanos, Marikyan & Papagiannidis, 2019). Of course, the quality, pricing, and usefulness
of smart home appliances and equipment might vary. They necessitate software upgrades,
device inspections, battery replacements, and occasionally troubleshooting that necessitates
expert assistance and might result in additional charges. It is evident that all smart systems,
sensors, and gadgets are substantially more expensive than their conventional equivalents

(Furszyfer & Sovacool, 2020). Some individuals thus choose not to purchase them.
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The potential savings and return on investment over time must also be taken into account.
Adopting a smart house would need a substantial upfront expenditure and would only be
financially feasible for few homeowners (Erol et al., 2021).

Smart homes are becoming more accessible and cheap for more homeowners as technology

develops and becomes more widely used.

Social exclusion

One of the difficulties and hazards of smart homes is social isolation.

Smart homes need access to digital devices and a certain level of technological expertise. The
unknown and social isolation are two of the worries associated with technology. In fact, we
must be aware that we might quickly get to a point where technology takes the place of human
contact, which would be distressing and depressing. Smart home technologies have the
potential to exclude individuals in two different ways : first, by substituting virtual
communication for human interaction, and second, by excluding non-users from the emerging
communities that rely on these technologies (Furszyfer & Sovacool, 2020).

People who lack the requisite tools or information might not be able to take benefit of smart
homes' advantages. These individuals may have anxiety while using new technology and would
rather stick with those they are currently comfortable with. In fact, some people may view IoT-
related developments as being excessively radical, disruptive, and novel (Erol et al., 2021).
Due to physical or cognitive limitations, aged or disabled persons may also be excluded since
they will find it more difficult to operate smart home gadgets. Because different people (men,
women, children, teenagers, the elderly, etc.) utilize technology differently, it might also lead
to inequities within the family (Erol et al., 2021). Surveillance systems, movies, cameras, and
audio recordings may be considered intrusive by less experienced users, adolescents, or visitors
(Zeng & Roesner, 2019).

Cost can be a barrier for those who cannot afford to install and maintain smart home equipment,
as was already discussed.

Smart house producers and policy makers may assure affordability by ensuring that smart home
technology is inexpensive and accessible to more people, which will promote social inclusion.
They may encourage digital literacy, making sure that users have the know-how and abilities

to operate smart home appliances (Funilkul et al., 2018).



33.

PART Il : METHODOLODY

The methodology of this study is divided into two parts : the choice of field and sample, and

the research method.

CHAPTER 1 : CHOICE OF FIELD AND SAMPLE

With regard to the choice of field, this research was conducted in the field of smart cities and
smart homes, with experts and information from Belgium. The aim was to obtain specific

knowledge on this subject, focusing on experts with relevant experience.

To select the sample, we selected four experts whom we contacted and found via LinkedIn and
then interviewed. These experts were chosen on the basis of their experience, achievements
and expertise in the field of smart cities and smart homes. We also took into account the
diversity of perspectives and visions in order to obtain an in-depth understanding of the subject.
Each of the experts had a different vision, focusing on aspects such as data, zero waste and
local shops, human exchanges in cities, as well as the notion of urban intelligence and the ethics
of technology. The experts had held positions as smart city managers in Walloon cities such as

Liege and Namur.

The advantage of this approach was to gather diverse and complementary perspectives on smart
cities and smart homes. The experts' different points of view made it possible to explore the

many facets of these concepts.

CHAPTER 2 : RESEARCH METHOD

In order to gather in-depth and nuanced information, a qualitative approach was adopted for
this study.

The qualitative approach was chosen because of its ability to explore people's experiences,
opinions and meanings in depth. It allows us to understand the motivations, perspectives and

various aspects related to smart cities and smart homes. This approach was particularly
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appropriate for our research objective, which was to capture the different visions and

approaches of experts.

To collect the data, we opted for individual semi-structured interviews. This type of interview
combines pre-established questions with a degree of flexibility, allowing participants to express
themselves freely and explore certain topics in greater depth. Semi-structured interviews
provide a structure to guide the discussion, while allowing participants to raise relevant topics

on their own initiative.

The four experts were selected on the basis of their expertise and relevance to the study. Before
conducting the interviews, we obtained their informed consent to participate in the research.
We explained the purpose of the study and the confidentiality of the information.

The interviews were planned taking into account the availability of the participants. We
coordinated schedules, using online interviews via Teams. Each interview was planned to last

about an hour, to allow for in-depth discussion.

During the interviews, we followed a pre-prepared interview guide (see Appendix 1). This
guide was designed to address different aspects of smart cities and smart homes, while also
leaving room for spontaneous topics or unexpected developments. The questions were
formulated in an open way to encourage participants to express themselves freely. This made
it possible to gather a large number of examples, personal and professional situations, as well
as deviating to other very interesting subjects. In principle, our aim was to ask all questions,
but if when answering a question they give the answer to another question, then we do not ask
it any more.

The individual semi-directive interviews provided rich and detailed information on the experts’
perspectives. Participants were able to express their ideas, share their experiences and offer in-
depth reflections on the subject. This enabled an in-depth understanding of the different visions

and approaches related to smart cities and smart homes.

By following this methodology, we were able to gather relevant and in-depth data for our study
on smart cities and smart homes. The individual semi-structured interviews allowed us to

understand the subject. The transcripts of the interviews can be found in Appendix 2.
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PART 11l : RESULTS

In this section, we will look at the various benefits and disadvantages and see whether smart
homes can make smart cities more sustainable and pleasant places to live with the help of

interviews. The information in this section comes from the interviews (see Appendix 2). Before

moving on to the results, it is important to introduce the various people interviewed.

Person A B C )]
.It dehvs:rs It is a centre for . . .
mnovative . It is a loyalty It is responsible
. technological
solutions for . . platform for the
. innovation in the . .
clients, .. and market economic, social
Company empowerin, gl Ef s leader in and
type pgople to : iy, T Belgium environmental
. aim of developing ’
engage in . the tool for development of
a sustainable :
concrete process local shops Wallonia
improvements coonomy
Age 41 46 57 38
Gender Male Male Male Male
Director at a
Wal_lom_l Director at a Geographer,
organization T .
Geographer I company specializing
1 facilitating N . .\
specialized .- specializing in in smart cities
. the transition to .
In smart smart loyalty and supporting
territories and cities and programs and local authorities
process analysis intelligent revitalizing in digital and
territories through local economies | territorial projects
data
Years of
expertise - 19 6 8
Smart Cities
. Project
Sma_rt ilty Smart city Manager, support
&a:f;g:rflziion Data governance projects, for local
Field of ¢ icinal awareness, intelligent authorities,
expertise 5’ mu:r;c;p training, platforms, liaison
a m,:nllls ations, Open data Zero waste between regional
e 1 1ge:?ce initiatives and local
exploration policies, calls for
projects
Int;:::ew June 5th June 13th June 19th July 3rd

Table 1 : Summary of interviews participants
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CHAPTER 1 : THE BENEFITS AND DISADVANTAGES OF SMART HOMES FOR SMART

CITIES

The different areas of smart homes described in the theory were analyzed by the interviewees.

Each of these areas has a positive and a negative point.

SECTION 1.1 : ENERGY EFFICIENCY

e Benefits

It is important to have an automatic monitoring system to keep track of energy consumption in
the home. By telephone, it is possible to find out directly and remotely if there is a problem or
an abnormal increase.

Then, as far as reducing energy consumption is concerned, we were told during the interviews
that there are ways of measuring a lot of things in the house, room by room, sector by sector,
to find out which room consumes the most. Once we have this information, we need to know
why it consumes more and what needs to be done to reduce this consumption. In order to reduce
energy consumption, it is necessary to know energy consumption, monitor it, measure it and
analyze it on an ongoing basis. The interviews emphasized that this is possible with data; it has
to be captured to do something with it, understood and acted upon.

It was pointed out in the interviews that the only people who will do this will be those who are
genuinely interested in their consumption, who have the knowledge and the financial means to
do so. This would be aimed more at a socio-culturally advantaged public (to be verified with
figures). Of course, reducing energy consumption has to start with good insulation of the house,
walls and roof. For the future, we think it will become essential to measure and control our
energy.

It is important to be aware of where the energy losses are coming from, for example if
unnecessary heating is detected, something needs to be done about it. It would also be
interesting to calculate the heat loss of the intelligent house and compare it with the traditional
house, to see if there is a real improvement.

In addition, it would be interesting to use renewable energy sources such as photovoltaic and
thermal solar panels to reduce consumption, while heating the water in the house. It is therefore
not always necessary to measure hot water consumption every day in order to reduce it, but it

IS necessary to see what impact this measure has in the short, medium and long term.
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That is why it is important to keep residents well informed, showing them calculations and how
their consumption and energy bills can be reduced, because seeing figures and graphs is not
always easy to understand. They will be more motivated by this idea than by the broad idea of
helping the planet.

Finally, we must not forget to use technology as a tool and not as an end in itself. In this case,

it would be a tool to control and reduce energy consumption.

e Disadvantages

One problem is that all control tools consume energy. For example, devices that remain on
standby consume energy when they are not being used. So they need to be switched off,
unplugged after each use, which means unplugging the television after each use, and the same
goes for all kitchen appliances. This is something that even people who are aware of the
problem do not want to do. If we unplugged these appliances, they would consume less and
therefore cost less too. So it is all very well to want to control and reduce energy consumption,
but there is also a question of will - we have to really want to move and take action to achieve
real results.

Another aspect is that it is not always easy to calculate consumption, and often when assessing
the impact, the vision is relatively short-term. But we need to look at the whole of the impact,
.. creation, production and recycling, and take a long-term view. During the interviews, it was
reported that, for example, when wind turbines are calculated, the recycling of the turbine is
not always taken into account.

Additionally, for houses in Brussels, for example, there are very few building permits. As most
houses are old, bringing them up to standard and upgrading them for energy efficiency costs a
lot of money. If people living in old houses have to change their windows, it is going to be

expensive, and they may not see necessarily see the point of doing it.

SECTION 1.2 : MOBILITY

e Benefits

During our interviews, we were able to see that intelligent transport systems are reflected in
the installation of electronic signs in cities indicating the real time of arrival of transport or the
time taken to reach the city centre. All this is made possible by cameras in cities and also

outside smart homes, which are equipped with a surveillance system and whose data is shared.
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There are also deterrent car parks next to means of transport so that people choose this option
rather than the car.

It emerged from the interviews that this intelligent transport system is based on mobility data,
whether it be public transport mobility or new mobility systems known as micromobility. In
addition to this, it would be interesting to have a more developed system that gives the easiest
route to take, with which transport (car, train, scooter, bike, etc.), but above all that gives the
energy and ecological cost of taking this transport. Of course, the route must be calculated in
real time, using correct and up-to-date data.

These days, town centres are coming back to life more and more, thanks in part to the new
mobility. According to the interviews, the new mobility goes hand in hand with local
commerce. In fact, there are more and more local businesses, with passionate people opening
organic shops, trendy tea and coffee shops, small restaurants and so on. There are also ways of
making towns and cities more pleasant by moving towards cycling, for example. To improve
cycle mobility in town centres, motorways would have to be built, but that is expensive. To do
this, we also need to pay attention to air quality, and possibly divert the flow of bicycles so that
they do not get caught up in the pollution at the worst possible moment. It is also important to
know where the pedestrian flows are, where the problems are, where the dangerous areas are,
and to know the quality of the roads.

To do this, we need to prioritize public investment in this area.

e Disadvantages

It was also said during the interviews that car park deterrents or signs with transport information
are not enough to get people to give up their cars and choose intelligent transport. To really
change people's behavior, the most effective way would be to impose a constraint. If the aim
is to have fewer cars, barriers need to be put up at the entrances to towns and cities.
Obviously, without data and without correct, high-quality information, it is difficult to make
the right decisions and opt for intelligent mobility. In fact, it is these decisions that will enable
us to improve the living environment, enhance the quality of life and improve the footprint we
can have on the territory.

One example of an obstacle is in Brussels, where there are whole areas where electric scooters
have been stopped because they were all broken and thrown into the canal. So scooters stay in

the « best » areas.
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In smart homes we can find all sorts of gadgets, one being the connected, intelligent fridge.
When it is nearly empty, it will order food from the shops, but these will come from the big
distributors like Carrefour or Delhaize, which are on the outskirts and in big sheds. This creates
permanent journeys and, above all, kills off local commerce, whereas there are ways of doing
the shopping close to home, on foot or by bike.

Of course, we must not forget that mobility depends on where houses are located, and not just

on the digital side. If cities spread further and further out, it is hard to get into the city centre.

SECTION 1.3 : TECHNOLOGIES, AUTOMOTATION AND AUTONOMY

e Benefits

Technology and home automation can make life and the environment in which we live much
easier. The interviews revealed that if it allows us to better control our consumption of heating
oil, gas and electricity, then it is very interesting.

Technology is one tool among others for achieving a very specific goal. If the aim is to achieve
greater sustainability and a better quality of life for our citizens, it can be very interesting.
One example is the hyper-connected vegetable garden. We need to know whether it really
produces better vegetables (in terms of quality and taste) than traditional peasant farming. To
do this, we need to carry out a field study, carry out tests and make comparisons. It might be
interesting to compare a person living in a smart house with technology and another in a
traditional house and see the real impact.

However, it should not be forgotten that the aim is to create human interaction and encourage
exchanges in the town centre, while using technology as a tool to achieve this objective. It is
important to make local residents aware of the benefits of these technologies and to involve
them in their development and use.

We need to educate people, provide training in technologies and smart cities, in data and
sensors, otherwise a lot of people will be left behind, especially those with digital deficiencies.
Statements made during interviews suggest that technology needs to be easier to grasp,
technologies need to adapt to people and people need to adapt to new technologies.

The automation of domestic systems in smart homes can improve quality of life and provide
services, but a balance needs to be found. It is crucial to take into account the needs and
concerns of residents, particularly the elderly or those less familiar with these technologies. We

need to use systems that allow residents to retain control over their environment and adapt to
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their individual preferences. The aim is to offer discreet, intuitive automation that respects
people’'s dignity and makes them autonomous, while maintaining meaningful human
interaction. It is important that the process remains « at the service of », and we need to
understand how things work, how to deactivate automation and home automation in the home,
and how to go back to using the manual.

If we look at the interviews, we can see that smart homes need to be designed in such a way as
to encourage residents to be autonomous, even in the event of a breakdown. We therefore need

to ensure that technology is used as a tool to help residents achieve greater autonomy.

e Disadvantages

The interviews show that technology and home automation can sometimes lead to enslavement,
that humans can become slaves. Automatic voice systems, cameras and audio can all pose
problems. For example, there are connected fridges that automatically create a shopping list by
seeing what is inside. This can make life easier, but it also runs the risk of adapting to residents'
previous lists and creating a kind of formatting, an algorithm like social networks. Moreover,
piracy remains a problem not to be overlooked. Hacking into a fridge is not much use, but
hacking into the camera inside the house can quickly become a problem.

There are sometimes problems with the use of technology, because not everyone is familiar
with it. In fact, there is a section of the population that feels less connected, that has more
difficulty living with technology. The loss of control is not particularly linked to age, but rather
to culture : many older people are hyper-connected. However, the interviews highlighted the
fact that technology can stress people out, and it can take time to get these uses into every
household. People cannot be forced and things cannot be forced either. To change people's
habits, a positive story need to be told, to say that it can be done, because alarmism can be
good, but when it is too much, it is not.

At the same time, we must be careful that these technologies do not lead to excessive
automation and the dehumanization of people and the urban environment.

It has been proven that we are becoming more dependent on technology, as we have seen with
telephones. But the aim of smart homes was not to make residents dependent on technology.
However, in the event of technological failure or the absence of certain functions, some people
lose their ability to manage the home. Dependency also comes from systems that choose for
based on past history and habits. So we need to be careful about what we do with our smart

home.
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SECTION 1.4 : WASTE MANAGEMENT

e Benefits

The interviews showed that the connected bins will help the transport company that collects
the bins to optimize their route, to go where the bins are overflowing and not to go where there
is virtually nothing to collect. To do this, we need bins with sensors. Of course, depending on
the interviews, we need to know how to assess the cost/benefit ratio. It is not necessary to apply
the system to all smart bins. It might not be a good idea to install it in a town where there are
bins every hundred metres, because the lorry will always be passing in the street. As well as
being efficient, this system avoids traffic jams and saves fuel, reducing costs and CO2

emissions.

e Disadvantages

Following the interviews, it was reported that the problem with bins with sensors is that either
they take up space, because the sensors are on rigid bins that have to be stored at home, but this
is not feasible for people who have flats in cities. Either the chips are placed on the bin liner,
which means that the chips are thrown away with the bin liner. Furthermore, these chips are
difficult to manufacture, requiring the extraction of special materials that are expensive and
disastrous for the environment. We need to know whether it will really be possible to put chips

in rolls of bin liners.

SECTION 1.5 : SECURITY, CONFORT AND QUALITY OF LIFE

e Benefits

Cameras outside smart homes and in smart cities can ensure the safety of citizens. Cameras in
the streets of city centres are sometimes even compulsory, given the attitude of some people.
Indeed, there are neighborhoods where this is absolutely unavoidable because there is a huge
amount of incivility. According to the interviews, incivility is a way of fighting against the
rules of life in society.

In intelligent homes, there are many technologies that improve the comfort of residents, such

as automatic shutters. One example given in interviews is that this is great in terms of comfort,
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insulation and lighting, but we need to make sure that these shutters open in the event of an
incident such as a fire or power cut.

As far as data and privacy are concerned, we need to be clear about how they are used. What
Europe has done with the General Data Protection Regulation (GDPR) is very good for this
(Service Public Fédéral Belge, 2023).

e Disadvantages

Even a house with cameras or other security systems is not immune to piracy.

These days, with Amazon for example, there are systems where delivery staff have a code to
enter the house and drop off the parcel. In terms of liability, we must be careful if they do not
close the door properly or if they break into the house. Then there are the real pirates who can
open the door remotely. There is a dilemma between security and comfort, for example
automatic shutters that adjust themselves with the light and close after dark. If there is a fire,
this can create problems if the power goes out and it is impossible to open the shutters.

In addition, there is a European project called the Digital Wallet project, the aim of which is to
digitize identity cards and driving licenses, so that everything can be carried on the phone
(Commission européenne, 2021). According to the interviews, this can be an advantage for
quickly proving one's age, but there are ways of knowing exactly where a person is going and
tracking their every move.

We need to know what personal information we are prepared to share to make our lives a little
simpler. Some people prefer to be free, to be left to their own devices, to be trusted and not to
have any information collected about them. Unfortunately, this is not always possible and the
more people are controlled, the more they will look for ways to avoid the system.

Interviews show that when there are cameras with facial recognition, police or military with
machine guns in the streets, it does not increase the feeling of security, sometimes it is the

opposite, it frightens people.

SECTION 1.6 : COST

e Benefits

First of all, it was said during the interviews that today, the cost of a technology decreases over
time; when a technology becomes widespread, it will cost less and less. Some technologies

never came to fruition, remained expensive and then disappeared. So, with any investment, we
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need to look at profitability, taking into account maintenance, updating, and also the fact that
technologies quickly become outdated. So the technology needs to pay for itself quickly,
according to the interviews.

Smart homes have the potential to generate long-term cost savings by optimising the use of
resources such as energy, enabling more efficient consumption and lower electricity bills.
Indeed, there are ways of reducing energy consumption using sensors, which can be very
inexpensive. The interviews revealed that in public buildings, as in homes, there are ways of
reducing costs by knowing exactly what is being used, how much energy is being spent, when

and where.

e Disadvantages

However, it is the initial installation of intelligent systems in a home that can involve higher
costs. There are the purchase and installation costs, plus the servicing and maintenance costs.
Depending on maintenance, if there is a breakdown, it may be necessary to change an expensive
and important part, or to call in specialists, because it is complex to manage. It is also going to
have an impact on all the jobs that are going to change and evolve, because electronics is
everywhere.

Of course, the cost of insulating an entire house or building is very high and takes time. For
example, installing new window frames can be expensive, but it is a way of saving money in

the long term.

SECTION 1.7 : SOCIAL INCLUSION

e Benefits

Following the interviews, it was reported that an intelligent city does not mean a dehumanized
city; on the contrary, it must be a city that is human. Technologies in homes and cities can help
maintain social links. However, it is essential to have spaces for exchange in an intelligent city,
where different people talk and meet different people. Otherwise, this can lead to social
exclusion. It is also important to have diversity in cities, to mix different types of housing,
different types of shops and to make the city a pleasure for people to meet. The aim is to create
human interaction and encourage exchanges in the city centre, while using technology as a tool

to achieve this objective. Human contact remains essential.
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The vision should not be to create a city that is automated and dehumanized, but one that is full

of interaction. To achieve this, we need to bring the city centre to life.

e Disadvantages

We must be careful that technology does not lead to excessive automation and dehumanization
for the inhabitants of smart homes and for the urban environment. It is hard to be happy staying
at home, doing everything remotely with technology. The links we think we have online are in
fact just wires that are not particularly activated. According to the interviews, there is a growing
social breakdown because there is a tendency to transfer the real social link to the « social
network » link. We have the impression that we do not need to see people, so there is a tendency
towards isolation. There are also traditional activities that can now be done at home, so people
are staying at home more.

On top of that, just because technology is everywhere does not mean that everyone knows how
to use it. Following the interviews, it was reported that digital support is needed, even for young
people who were born into it. People who do not know how to use digital tools, or do not know

how to use them properly, feel excluded.

SECTION 1.8 : HEALTH

e Benefits

According to the interviews, intelligent health systems do exist, but only in a few cases for
certain pathologies, and for the moment they are used in a confidential manner. To do this, we
need to know how to manage patients' personal data. We need to be able to choose who has
access to this data, and therefore have control over it.

Solid, social linked data makes it possible to regain control over this data, to see how it is
managed and to whom it is made available (The Solid Project, 2017). So an intelligent
healthcare system could be a good idea if there is a way of knowing that this data will be used
within a very precise framework. There is also the General Data Protection Regulation

(GDPR), which ensures that data is used for the right purpose.
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e Disadvantages

However, it was said in the interviews that it is still possible for this personal data on patients'
health to be hacked, and that it is difficult to ensure its protection. Health data is highly
sensitive, and no one wants to see their intimate health-related life spilled out onto the web.
The interviews revealed that there is also a problem if the data falls into the hands of insurance
companies : some people will find themselves without insurance because their health profile is
known. There are also commercial reasons : if this data ends up in the hands of pharmaceutical

companies, they can target their customers and canvass.

SECTION 1.9 : ETHIC

e Benefits

Respondents emphasized their concern about protecting the privacy of residents. This
highlights a growing awareness of the importance of preserving individual privacy in an
increasingly connected digital environment. Data security has been identified as a major ethical
concern. It is essential to put in place adequate measures to prevent hacking incidents and
breaches of confidentiality, in order to protect people's personal information. It is therefore
important to be transparent in the collection and use of personal information, to ensure that data
is used ethically and with informed consent. We must comply with the GDPR, which Europe
is fortunate to have.

Moreover, it emerged from the interviews that it is crucial to ensure that the integration of these
technologies does not create new forms of discrimination or social inequalities. It is important
to ensure that all individuals have equal access to the benefits offered by smart homes and
smart cities, without any form of discrimination.

Furthermore, we must not forget that technology must respond to a real problem, must be a

solution.

e Disadvantages

The interviews highlight the risk of enslavement resulting from the excessive use of certain
intelligent technologies. Over-dependence on these technologies can limit people's freedom

and make them slaves to these devices.
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Security and privacy are identified as major ethical concerns. It is essential to put in place
robust measures to protect users' personal information and prevent the risks of hacking,
breaches of confidentiality and abuse of the data collected.

In addition, the materials needed to create intelligent technologies raise significant ethical
issues. The interviews highlight the issue of sourcing materials, including concerns about the
exploitation of children in mines and the negative effects on the environment. It is the same
problem as the electric car, we look at it from our side and say that cities are less polluted

without thinking about how the car was built, what is behind it.

CHAPTER 2 : SUSTAINABILITY

e Benefits

Smart homes and smart cities can be designed to promote the efficient use of resources,
reducing waste and minimizing the environmental footprint. By integrating renewable energy
systems and promoting sustainable modes of transport, smart technologies can help reduce

carbon emissions and combat climate change.

In addition, smart technologies can improve the quality of life of residents by offering
innovative solutions in areas such as waste management, mobility and access to public services.

This can create more pleasant and healthier urban environments.

It is crucial to consider the three pillars of sustainability - economic, environmental and social
- when planning and implementing smart home and smart city projects. According to the
interviews, by integrating accessible public infrastructure, for example, and setting up
community participation programmes, it is possible to encourage residents to adopt more
sustainable behaviors and take an active part in building resilient, environmentally friendly

communities.

According to the interviews, when a region allocates financial resources, for example to enable
administrations to carry out smart city type projects, it is essential to take care to respect these

sustainability criteria and to assess whether the project meets these requirements. This ensures
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that investments genuinely support sustainable initiatives and promote responsible urban

development.

These benefits underline the importance of placing sustainability at the heart of the planning
and implementation of smart home and smart city projects. The interviews highlighted the need
for technology to meet a demand, a real need, which in this case is sustainability. By integrating
sustainable solutions, it is possible to create urban environments that are resilient, respectful of

the environment and conducive to the well-being of residents.

e Disadvantages

The interviews highlighted the fact that the environmental impact of collecting the materials
needed to create smart technologies is often underestimated. In addition, the environmental
impacts associated with recycling or the end-of-life of these technologies are rarely adequately
taken into account. It is essential to consider the entire life cycle of smart technologies to assess

their true sustainability.

The interviews indicate that it is often difficult to have an objective debate on the environmental
impacts of smart technologies, due to biases in the calculations and a lack of transparency.
There is a need to promote an open and transparent dialogue to critically assess the advantages

and disadvantages of these technologies in terms of sustainability.

Addressing these barriers will lead to a better understanding of sustainability issues and to the
adoption of measures to mitigate the negative impacts and maximize the sustainable benefits
of smart homes and smart cities. A holistic approach based on sound sustainability criteria is

essential for building sustainable and ethical urban environments.

CHAPTER 3 : MORE LIVEABLE

e Benefits

During the interviews, it was said that intelligent air conditioning systems make it possible to
maintain comfortable temperatures, ensuring the well-being of residents. Similarly, intelligent

lighting systems provide appropriate lighting, helping to create a pleasant atmosphere.
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Aesthetics also play a crucial role in making homes and towns more attractive. The integration
of smart technologies can modernize spaces, making them more pleasing to some people. In
addition, smart homes and cities can promote the health of their inhabitants through health

monitoring devices.

Smart technologies aim to simplify everyday life. Security is another beneficial aspect of smart
homes and cities, with the possibility of surveillance thanks to cameras. However, it is

important to strike a balance between surveillance and privacy.

Finally, smart homes and cities can promote sustainability by reducing their environmental
impact. Residents need to be informed and trained to use smart technologies properly and to

understand their functionalities.

Towns themselves must also consider aspects such as urban planning, green spaces and places
of exchange to make the environment more pleasant. According to the interviews, a mix of
housing and shops, as well as the vitality of the city centre, are essential elements in creating a
pleasant and humane city. By promoting social inclusion and ensuring that the benefits of smart
technologies are distributed fairly among all residents, smart homes and smart cities can help

to reduce inequalities and strengthen the social fabric of communities.

It is also important to note that smart solutions are not limited to technological aspects alone
but must incorporate quality of life into their approach. The interviews highlighted a concrete
example of flood management in Copenhagen, where tree planting was preferred to the use of
concrete canals. Indeed, it has been proven that trees and parks have a positive impact on
people's mental well-being, and examples such as Brussels highlight the importance of urban
planning and the creation of inspiring and pleasant spaces. This holistic approach, which takes
into account both environmental and aesthetic aspects, demonstrates how problem-solving can

contribute to making a city more pleasant.

By encouraging exchanges and promoting local shops, towns can create a lively environment
where people meet and interact. Local shops offer a more convivial shopping experience, where
discussion and interaction with shopkeepers are encouraged. In addition, by providing positive
incentives for environmentally friendly behavior, such as waste reduction, benefits can be

offered to individuals to encourage them to adopt more sustainable practices.
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To make cities more liveable, it is essential to consider not only the pleasant aspects of homes
such as temperature, light, aesthetics, health, convenience, safety and responsibility, but also
broader elements such as green spaces, exchanges, a lively city centre, a human city, efficient
mobility, social and cultural diversity, and a sense of order and harmony. By integrating these
various aspects, smart homes and smart cities can make a real contribution to creating more

pleasant and sustainable urban environments for all their inhabitants.

The interviews revealed that if the technologies are put in place with a view to making the city

more pleasant, then it will succeed.

e Disadvantages

Intelligent air conditioning systems must be designed to avoid excessive energy consumption,
which could have a negative impact on the environment and energy costs. Similarly, intelligent

lighting systems must be well designed to avoid light pollution.

With regard to the integration of health monitoring devices into smart homes, it is vital to
guarantee the confidentiality and security of personal data to avoid abuse and breaches of

privacy. Insurance concerns may also arise in this context.

In addition, it is essential to ensure that technologies remain accessible to all citizens, so as not
to create new forms of digital disparities or make people's lives more complex. It is important
not to create new forms of digital disparities by making technologies accessible to all citizens.
It is also crucial to ensure that the technologies used do not generate new environmental

problems, such as excessive energy consumption due to excessive use of connected devices.

As far as the urban environment is concerned, we were told in an interview that « it is hard to
be happy in a tower block », because a city full of concrete and tower blocks is less pleasant
for people. Moreover, if everyone stays at home and does everything in their own house, it is
hard to be happy. The intelligent city is not synonymous with a dehumanized city; on the

contrary, it must be a city that is human.
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CHAPTER 4 : ACTORS AND CITIZENS

e Actors

Collaboration between stakeholders plays a crucial role in integrating smart homes into cities.
These stakeholders include local and national governments, urban planners, architects,
property developers, technology providers, researchers, civil society organizations and citizens

themselves.

Governments have a key role to play in putting in place policies and regulations that encourage
the uptake of smart homes. According to the interviews, they can also provide financial
incentives to encourage investment in this area. Town planners and architects are responsible
for designing plans and buildings that integrate smart technologies in a harmonious and

aesthetic way, taking into account the needs of citizens.

Property developers play an important role in building smart homes and developing smart
neighborhoods that offer innovative and sustainable solutions. Technology suppliers have the
task of developing intelligent and affordable solutions for homes, considering the needs and

preferences of end users.

Researchers play a key role in assessing the impact of smart homes on cities, studying aspects
such as energy efficiency, mobility, waste management and quality of life for residents. Their
work contributes to a better understanding of the benefits and challenges of adopting smart

homes.

Civil society organizations play an important role in raising awareness and promoting
meaningful citizen participation in the planning and implementation of smart home projects.
They can help create awareness of the potential benefits and ethical and social considerations

associated with smart homes.

The interviews highlighted that collaboration between these stakeholders is necessary to create
smart and sustainable urban environments. The involvement of citizens is particularly
important, as they are the ones who live in and benefit from these smart homes. Their needs,

preferences and concerns must be taken into account right from the design and planning stages.
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Close collaboration between municipal authorities, urban planners, architects, property
developers, technology suppliers, utility companies, residents and civil society organizations
helps to create a harmonious ecosystem where smart homes meet the needs of citizens. This
collaboration facilitates mutual understanding of the issues, fosters innovation and contributes

to the successful adoption of smart homes in cities.

e Citizens

In the context of citizens in smart cities and homes, it is essential to recognize that opinions
can vary depending on a variety of factors. These include the level of familiarity with smart
technologies, perceived benefits, privacy and security concerns, as well as economic
considerations. Understanding these factors is crucial to the successful adoption of smart

homes.

Some citizens may be enthusiastic about adopting smart homes because of the many benefits
they offer. They may perceive these homes as offering increased convenience, improved
energy efficiency, enhanced security and reduced costs. According to the interviews, these
individuals appreciate the prospect of being able to control their domestic appliances remotely,
manage their energy consumption efficiently, benefit from advanced security systems and
make their lives easier. For them, smart homes represent a step towards a more convenient and

comfortable life.

However, other citizens may have concerns about the adoption of smart homes. They may fear
insufficient protection of their privacy, fearing that the data collected by these systems could
be used for undesirable purposes. In addition, they may express concerns about the potential
impact on employment, as increasing automation could lead to fewer job opportunities. Some
may also see the costs associated with installing and maintaining smart home systems as a

barrier.

To encourage wider acceptance of smart homes, it is essential to inform citizens about the
potential benefits and associated risks. Transparency and guarantees of data confidentiality and
security play a crucial role in building public confidence. Authorities and technology providers

must work together to establish clear standards and regulations for data protection.
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In addition, it is important to encourage meaningful citizen participation in the planning and
implementation of smart home projects. Citizens should be consulted and involved from the
outset, so that their concerns can be addressed and their needs met. Awareness-raising and
education initiatives can help allay fears and provide citizens with the information they need

to make informed decisions.

Finally, it should be stressed that the concept of the smart city can be ambiguous. Simply using
technology is not enough to make a city smart. In some regions, such as Wallonia, smart
territories are defined as territories that use digital technology as a means of achieving specific
objectives. These objectives include sustainability, social inclusion and the well-being of
citizens. Smart technologies must be used wisely to deliver real economic, environmental and

social benefits, rather than being gadgets.
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PART IV : ANALYSIS

CHAPTER 1 : COMPARISON OF THEORY AND RESULTS

The aim of this section is to compare the theory with the results obtained. The interviews
enabled us to identify the benefits and disadvantages of each area of the smart home, and to
determine whether the smart home can help to make cities more sustainable and pleasant places

to live.

The interviews were an opportunity to expand on the information received on energy during
the theoretical part of the course. Indeed, it is crucial to stress the importance of good insulation
in the home, including the walls and roof, as this is the first step in ensuring an effective
reduction in energy consumption. When controlling energy and consumption in the home, it is
important to consider the impact this will have in the short, medium and long term. Moreover,
informing residents about the tangible benefits of managing their energy consumption is
essential to motivate them. Presenting detailed calculations and estimates of how their energy
consumption and bills will be reduced can be more convincing than simply mentioning the
environmental impact. A problem often mentioned in interviews is that the control tools
themselves can consume energy. Standby devices continue to consume electricity even when
they are not in use. It is therefore advisable to switch these devices off and unplug them after
each use, which few people do. Finally, it should not be forgotten that it is still difficult to
calculate energy consumption accurately and to have a meaningful long-term impact. The
interviewees pointed out that environmental impact is often assessed in the short term, taking
into account only energy use. However, it is essential to broaden this perspective and consider
the entire life cycle of products, including their creation, production and recycling. If energy
management is well managed, it can really make life easier for residents and help to make the

city more sustainable.

For mobility, the field study and the theory correspond on many points. However, the empirical
analysis highlighted the fact that data is important because an intelligent transport system is
based on mobility data, and the transport route must be calculated in real time, using correct
and up-to-date data. In addition, to prevent the city centre from being full of cars and to make

it more pleasant, one solution would be to put up barriers at the entrance to the city. It would
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also be interesting to move towards cycling, to build cycle highways. This is an expensive
investment, but government aid is normally available for this kind of project. We should not
forget that the interviews reminded us that mobility also depends on where the houses are
located, not just on the digital side. With intelligent mobility, there is therefore a way of making

the city more sustainable and pleasant to live in.

Both the theoretical and empirical parts agree that technology and home automation can make
life much easier. However, the interviews revealed a crucial point : the aim must not be simply
to introduce technology, but rather to create human interaction and encourage exchanges in the
town centre by using technology as a tool to achieve this objective. It is vital to make local
residents aware of the benefits of these technologies and to involve them in their development
and use. This requires the use of systems that allow residents to retain control over their
environment and adapt to their individual preferences. It is important to understand that
technology must remain at the service of people. It is essential to know how things work, how
to deactivate automation and home automation in the home so that if necessary it can be
reverted to manual use. Sometimes, problems arise with the use of technology because not
everyone masters it perfectly. Some people feel less connected and find it difficult to live with
technology. The loss of control is not specifically linked to age, but rather to culture. It is
important to note that many older people are hyper-connected. However, technology can also
generate stress and it can take time to adopt these new practices in all households.

Moreover, if technology breaks down or certain functions are missing, some people may lose
their ability to manage their home. Dependency can also come from systems that make
decisions for us based on our history and habits. So it is vital to be careful about how we use

this intelligent technology.

Theory and practice coincide on the key elements of waste management. Connected litter bins
make it possible to optimize waste collection routes, to know whether bins are half-empty or
overflowing. It also saves money and avoids traffic jams. However, respondents did point out
one drawback. The chips in these connected bins are difficult to manufacture and require
special materials that are expensive and bad for the environment. If these chips are on the bin
bags, they will be discarded each time the bag is used. So it is vital to find a balance in this

waste management system if we are really to make our cities more sustainable.
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With regard to safety, comfort and quality of life, the theory is that technologies can improve
the comfort, safety and quality of life of residents and the city. However, analysis in the field
shows that technologies need to be kept under control, and that sometimes the desire to make
everything secure has the opposite effect on residents and citizens. A city and a home full of
cameras can be frightening and increase feelings of insecurity. As far as data and privacy are
concerned, we need to be clear about how they are used, and what Europe has done with the
General Data Protection Regulation is very good for that. Of course, we need to strike a balance
between the personal information we are prepared to share and what really makes life easier.

So we need to find a balance to really make people's lives more pleasant.

As far as cost is concerned, both the theoretical and empirical parts agree that the cost of
technologies decreases over time, that initial costs are very high and that sensors and
technology can help to reduce energy bills. The theory has highlighted the importance of
insulating buildings. It is expensive to do, but it is very important if we are to make savings in
the long term, for example by installing new windows. We must not forget that cost is a major

factor in people opting for an intelligent home.

With regard to social inclusion, the theory and the field coincide, although the field has
highlighted three important points. Firstly, interviewees stressed the importance of technology
not leading to excessive automation, leading to a dehumanisation of the inhabitants of smart
homes and smart cities. Technology and social networks must not replace real human contact
and outdoor, group activities. Secondly, it emerged from the interviews that it is essential to
have a lively city centre, with exchanges, a mix of cultures, cultural events and greenery. So it
is important for people living in smart homes to get together to chat and shop in local shops,
using technology as a tool to achieve this. Finally, to avoid people finding themselves excluded,
we need to support, train and inform everyone about technology. This can lead to a more

liveable city.

The theory and the field correspond on many points concerning health, but a new element is
brought to the fore by the qualitative analysis. When it comes to managing personal data, Solid
(social linked data) and the General Data Protection Regulation (GDPR) make it possible to
manage data, to know who has access to it and to know that it is being used wisely. The analysis
also highlighted the major implications arising from the availability of medical data online,

particularly as regards insurance and pharmaceutical companies. This situation could give rise
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to major problems, such as the exclusion of certain people from the insurance system on the
basis of knowledge of their health profile, and the possibility for pharmaceutical companies to

target their clientele and carry out commercial canvassing.

In theory, the ethical aspect is relatively underdeveloped in terms of information, but it overlaps
with the empirical part which highlights the importance of preserving individual privacy. The
qualitative analysis provided a great deal of additional information on this subject. It is vital to
ensure that technologies do not generate new forms of discrimination or social inequality. All
individuals must be guaranteed equal access to the benefits offered by smart homes and smart
cities, without any form of discrimination. Furthermore, it is crucial not to forget that
technology must respond to real issues, be a solution and a tool for achieving objectives, rather
than an end in itself. The interviews highlighted the risk of enslavement arising from the
excessive use of certain intelligent technologies. Excessive dependence on these technologies
can limit people's freedom and make them slaves to these devices. In addition, the question of
the materials needed to design smart technologies raises major ethical issues. The interviews
highlighted concerns about the supply of materials, in particular the exploitation of children in
mines and the negative impact on the environment. This is the same issue as electric cars. We
must not be content to simply observe that cities are less polluted without taking into account

the conditions in which vehicles are manufactured and the resulting consequences.

To ensure the smooth integration of smart homes into smart cities, close collaboration between
all stakeholders is essential. However, citizens must not be overlooked, as they are the main
players involved. Theories and field observations converge to identify the key collaborators :
local and national governments, urban planners, architects, property developers, technology
suppliers, high-tech companies, researchers, universities, civil society organisations and, of
course, the citizens themselves. It is therefore essential to take into account the opinions of
citizens, as they are the ones who will actually be living in these intelligent homes and cities.
The people interviewed stressed the need to consider their needs and preferences right from the
design and planning of towns and homes. Naturally, some citizens will be in favour of the idea
of smart homes and cities, while others will be opposed. It is therefore crucial to inform citizens
about the benefits and risks associated with these new technologies.

Collaboration between all the players mentioned above is therefore essential if we are to create

an intelligent city that is sustainable and pleasant to live in. By working together, sharing their
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respective expertise, these stakeholders can help shape smart urban environments that meet
citizens' aspirations while taking advantage of the latest technological advances. This
collaborative approach encourages better integration of smart homes, while taking into account
the legitimate concerns of citizens, to create cities that are truly adapted to everyone's needs

and offer the best possible quality of life.
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PART V : DISCUSSION AND CONCLUSION

MANAGERIAL IMPLICATIONS

The adoption and integration of smart technologies in homes and cities presents significant
challenges for managers. These challenges can include upgrading existing infrastructure to
support new technologies, the need for significant investment, managing data security and
privacy risks, and the organizational changes required to adapt to these new technologies.
Managers need to identify the most relevant technologies for homes or cities, assess their
feasibility and cost-effectiveness, and develop appropriate deployment plans. This may involve

training employees and citizens in the new technologies.

Smart homes and smart cities generate huge amounts of data from sensors, connected devices
and other sources. Managers face the challenge of collecting, storing and managing this data
securely and efficiently. They must also ensure that the confidentiality of user data is respected
and that appropriate security measures are in place to prevent data breaches. This requires
putting in place robust data management policies and procedures, including implementing strict
security standards, complying with data protection regulations, and raising awareness of the
importance of data confidentiality. Managers must also be aware of the ethical issues involved

in using data, and make responsible decisions about data collection, use and sharing.

The introduction of smart homes and smart cities represents a significant change for
organizations, employees and residents. Managers need to manage this change process
effectively to ensure a smooth transition. This means communicating clearly and transparently
about the aims and benefits of smart technologies, involving stakeholders from the outset and
creating a culture of innovation and adaptability. Managers must also ensure that citizens are
trained in the skills needed to use the new technologies, and that resistance to change is
managed. They must encourage the participation and commitment of residents and create

feedback mechanisms to assess the effectiveness of the changes made.

Smart homes and cities offer opportunities to improve environmental sustainability and
promote social responsibility. Managers need to take these aspects into account and develop
strategies to minimize the environmental footprint of smart buildings and infrastructure,

promote resource efficiency, and promote resilience in the face of climate change.
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In addition, managers must ensure that the adoption of smart technologies does not create a
digital divide or social exclusion. They must ensure the inclusion of all residents and the
diversity of users in the design and use of smart homes and smart cities. This means taking into
account the needs and concerns of different stakeholders, encouraging equitable access to smart
technologies and services, and promoting solutions that improve the quality of life of all

residents.

CONCLUSION

In conclusion, this thesis addressed the research question : « Can smart homes make smart
cities more sustainable and liveable? ». To answer this question, we examined the different
areas of smart home applications, their advantages and disadvantages, and their potential

impact on smart cities.

The theoretical analysis began by clearly defining what the concepts of smart cities and smart
homes entail. The empirical analysis, based on individual semi-structured interviews with four
experts in the field of smart cities, was divided into three chapters. The first chapter set out the
research methodology, including a description of the study area and the sample selected for the
interviews. The second chapter presented the results of the interviews, highlighting the
participants' opinions and observations regarding the integration of smart homes in smart cities.
Finally, the third chapter analyses the results, highlighting the differences between the literature

review and the results obtained.

The comprehensive literature review and qualitative study with empirical analysis led to
several crucial conclusions. We have identified key areas, including energy, technology,
automation, independence, social inclusion, cost, safety, comfort and quality of life, waste,
mobility, health and wellbeing, ethics, and stakeholders and citizens, that play a crucial role in
achieving sustainable and liveable smart cities. However, this initiative must be approached
with care and balance, because if the disadvantages of each area are not taken into account, it

could lead to disastrous results, exacerbating existing problems.

We have found that the compatibility between smart homes and sustainable, enjoyable smart
cities depends on the vision of the city. By encouraging a more sober, concrete, human,

collaborative and sustainable approach, by keeping the citizen at the heart of concerns and by



60.

using technology as an optional tool to achieve objectives, smart homes can make a significant
contribution to improving the quality of urban life. However, managers must take into account
the concrete needs of cities and residents, including technology only when it provides real
added value and optimally meets the objectives of sustainability and quality of life. In this
sense, collaboration between all stakeholders, including residents, is essential to achieve these
objectives. The intelligent home must be a collective achievement, where technology is put at
the service of the city and its citizens. By working together, we can create cities that are more

sustainable, pleasant to live in and adapted to everyone's needs.

Ultimately, the thoughtful and balanced integration of smart homes into smart cities will help
meet current and future urban challenges. It is through this alignment of goals and collaboration

that we can make our cities more sustainable and liveable for generations to come.

LIMITS AND PROSPECTS FOR FUTURE RESEARCH
e Limits

During this study, several limitations were identified that need to be taken into account in order

to properly interpret the results obtained.

First of all, it is important to stress that accurately measuring the impact of smart homes and
smart cities is a complex task. A direct comparison between a person living in a smart home
and a person living in a traditional home could provide meaningful data, but such a field study
would require considerable time to collect and analyze the data. Within the scope of this

dissertation, it was not possible to conduct such an in-depth empirical study.

Furthermore, it is difficult to obtain accurate figures on the impact of smart homes and smart
cities due to their constant evolution. Smart home and smart city technologies and practices are
evolving rapidly, making it difficult to establish accurate and up-to-date statistics. As a result,
this study is primarily qualitative and the results presented reflect the state of knowledge at the
time of the research but may not represent future developments in the field.

Another challenge encountered during this study was the difficulty of finding participants for
the interviews. The qualitative part of this thesis was limited to just four interviews. It would

have been interesting to interview more people so that the conclusions drawn from the



61.

empirical analysis would have been more reliable. In addition, among those interviewed,
specific knowledge of smart homes was limited, whereas knowledge of smart cities was more
widespread. This limited the diversity of perspectives and information available for this study.
Despite this, each interview was enriching and provided new insights, and the fact that each
interviewee had a specialism in the field of smart cities provided varied and enlightening

opinions.

A significant limitation of this study is that the participants interviewed were Belgian residents.
Their perspectives, information and examples regarding smart homes and smart cities were
specific to the Belgian reality. As a result, the conclusions drawn from this study may not be

generalizable to other countries.

e Prospects for future research

In conclusion, it is important to note that there are promising prospects for future research.

Firstly, it would be beneficial to carry out individual semi-directive interviews with new
people, each with expertise in a specific field. Unfortunately, this was not possible due to
difficulties in finding available interviewees. Conducting additional interviews would allow
the conclusions drawn from this study to be completed and confirmed, in particular with
individuals with more in-depth expertise in the field of smart homes. To eliminate regional
influence, it would also be interesting to conduct similar interviews in Flanders, as most of the
people interviewed in this study resided in Brussels or Wallonia. In a more in-depth study, it
would be relevant to extend these interviews to different countries, or even different continents,

to obtain a more global perspective on the subject.

In addition, it would be relevant to carry out field observations comparing traditional homes
with smart homes to assess the real impact of these technologies on the quality of life and
sustainability of cities. It would also have been enriching to physically visit a smart home as
well as a smart city in order to better understand the practical aspects and potential benefits of
these innovations.

Each question raised during the interviews could be developed further, or even be the subject

of a mini thesis in its own right. Exploring these topics in greater depth would provide a better
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understanding of the specific issues related to smart homes and smart cities, while offering

opportunities for more in-depth research and nuancing the initial conclusions.

It should also be pointed out that certain subjects have not been addressed in this report, such
as artificial intelligence, open data, the cloud of things, etc. These subjects could be the focus
of a future research project. These subjects could be the focus of a thesis or research project.
They offer exciting opportunities to further explore the implications of these emerging

technologies and their interactions with smart homes and smart cities.
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APPENDICES

APPENDIX 1 : INTERVIEW FORM

Bonjour et merci d’avoir pris de votre temps pour répondre a mes questions. L’entretien devrait
durer 1h maximum, est-ce que cela vous dérange si j’enregistre notre discussion ?

Pour rappel la question de mon mémoire est : « Est-ce que les maisons intelligentes peuvent
rendre les villes plus durables et plus agréables a vivre ? ».

Introduction

Question 1: Avant de rentrer dans les détails, est-ce que vous pouvez vous présenter
brievement et décrire votre réle ou expérience dans le domaine des villes intelligentes et des
maisons intelligentes ?

Role des maisons intelligentes dans la création de villes durables et agréables a vivre
Question 2 : Dans quelle mesure pensez-vous que les maisons intelligentes pourraient rendre
les villes intelligentes plus durables et agréables a vivre ?

Domaines d'application des maisons intelligentes

Question 3 : En ce qui concerne I'efficacité énergétique, comment les maisons intelligentes
peuvent-elles aider a réduire la consommation d'énergie dans les villes et les rendre plus
durables ? Ne pensez-vous pas que ce contrdle accru de I'énergie peut se traduise par un rebond
énergétique et une tendance a devenir énergivore ?

Question 4 : En ce qui concerne les nouvelles technologies intégrées aux maisons
intelligentes ; sont-elles réellement un moyen de rendre les villes plus durables et agréables a
vivre ? Ne pensez-vous pas que le fait que les habitants soient averses a changer leurs habitudes
et aient des lacunes en connaissances technologiques entravent leur adoption ?

Question 5 : L'automatisation des systemes domestiques dans les maisons intelligentes est-
elle véritablement bénéfique pour la qualité de vie ? Ou bien, cela entraine-t-il une perte de
contréle percue par les habitants, en particulier les personnes (agées) peu familiéres avec ces
technologies ?

Question 6 : Dans quelle mesure les maisons intelligentes, qui sont censées rendre les habitants
autonomes et indépendants, contribuent-elles réellement a cette autonomie ? Ou bien,
existent-ils des aspects qui peuvent rendre les habitants dépendants de ces technologies ?
Question 7 : Comment la technologie censée connecter les individus dans les maisons
intelligentes favorise-t-elle réellement I'inclusion sociale dans les villes ? Ou bien, peut-elle
entrainer une exclusion sociale dans certaines situations ?
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Question 8 : Dans quelle mesure les maisons intelligentes permettent-elles de faire des
économies de colts ? Existent-ils des aspects qui rendent la maison intelligente et ces
technologies cotiteuses par exemple la mise en place ou I’entretien ?

Question 9 : Comment I'amélioration de la sécurité, du confort et de la qualité de vie offerte
par les maisons intelligentes peut-elle réellement rendre les villes plus agréables a vivre ? Au
contraire, n’y aura-t-il pas d’autres problémes comme l'atteinte a la vie privée, la sécurité,
I'intrusivité et les failles de systemes ?

Question 10 : Dans quelle mesure la réduction des déchets grace a l'utilisation de maisons
intelligentes contribue-t-elle réellement a rendre les villes plus durables et agréables a vivre ?
Existe-t-il des aspects négatifs tels que les déchets électroniques ou la production de déchets
lors de la construction de ces maisons (comme le cas des voitures électriques) ?

Question 11 : De quelle maniére les maisons intelligentes peuvent-elles ameliorer la mobilité
urbaine et les transports durables ?

Question 12 : Comment les maisons intelligentes peuvent-elles favoriser la santé et le bien-
étre des habitants des villes ? Quel peut-étre le danger en vouloir assurer la santé des habitants ?
Question 13 : Dans les articles que j'ai lu, un aspect je trouve est manquant : le coté éthique.
Comment percevez-vous les questions éthiques liées a l'utilisation des technologies
intelligentes dans les maisons et les villes ? Quels sont, selon vous, les principaux enjeux
éthiques a prendre en compte dans ce contexte ?

Collaboration et acteurs impliqués

Question 14 : Quels sont les différents acteurs qui doivent collaborer pour favoriser
I'intégration des maisons intelligentes dans les villes ?

Question 15 : Pensez-vous que les citoyens sont favorables a 1’adoption de maisons
intelligentes ?

Durabilité

Question 16 : Dans le développement des maisons intelligentes et des initiatives de villes
intelligentes, pensez-vous que les trois piliers de durabilité, a savoir I'économie,
I'environnement et le social, sont correctement pris en compte ?

Agréable a vivre

Question 17 : Pensez-vous que l'intégration de technologies et de solutions intelligentes
contribue a rendre les environnements urbains plus vivables ? En prenant en compte les aspects
comme le la température, la luminosité, l'esthétique, la santé, la facilité, la sécurité et la
responsabilité environnementale.

Conclusion
Question 18 : Avez-vous quelque chose a rajouter ? Ai-je oublié d’aborder un sujet ?
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APPENDIX 2 : TRANSCRIPT OF INTERVIEWS

PERSON A

Question 1 : Pour les maisons, ¢a va aller vite parce que je n'ai jamais bossé la-dessus, a cette
échelle-1a. Pour les villes intelligentes, moi je les qualifie plutdt de territoire intelligent parce
que je me suis beaucoup intéresse a cette question, au-dela du simple fait urbain, puisque j‘ai
pu accompagner des communes aussi beaucoup plus rurales. Et puis, on s'est aussi rendu
compte, avec tous les travaux qu'on a faits, que ¢a pouvait aussi étre étudié a d'autres échelles
et donc plus a I'échelle de la région dans ce cas-ci de la Région wallonne. Donc voila pourquoi
est-ce que je parle de ca directement? Parce qu'a la base, je suis géographe de formation. Ceci
explique cela, la notion de territoire, évidemment, m'intéresse tout particulierement. J'ai donc
travaillé cette question pour la Ville de Namur. Donc 13, j'étais chargé de toute une série de
projets divers et variés. Mais en méme temps, au-dela de I'étude et de la mise en ceuvre de ces
projets, vraiment pour la ville, j'ai pas mal travaillé avec d'autres partenaires plus régionaux,
voire européens sur ces sujets. C'est pour ¢a que je me suis fait une culture assez élargie dans
ce domaine. Et puis aprés, comme j'ai quitté ma fonction a la Ville de Namur, je suis devenu
analyste en processus, j'ai accompagné des communes justement, mais plus en se questionnant
sur comment transformer le fonctionnement des administrations communales en vue de
pouvoir étre plus smart. Pour moi, la question d'intelligence, je commence tout de suite a la
questionner. Qu'est-ce qu'on entend par intelligence quand on parle de maisons, de villes, de
territoires, de régions, etc. Donc finalement, il faut voir si, cette définition est transversale a
n'importe quelle échelle, est-ce qu'on peut parler autant d'un jardin intelligent que d'une région
intelligente? Ca, c'est pour moi déja une question trés importante. Si on parle de territoires a
micro-échelle, d'un territoire comme une maison, un terrain privé, on va arriver, j'imagine, a
des questions liées a de l'automatisation, la domotique, a toute une série d'aspects liées a la
mesure de phénomeénes divers et variés. Idem pour les jardins. Il y a des gens qui font des
potagers intelligents, donc, c'est a dire qu’ils utilisent vraiment tout ce qui est technologique
pour prendre diverses mesures température, hygrométrie, toutes les données météo. Et puis il
y en a qui, j'imagine mesurent la taille de leurs légumes en fonction du temps, ce genre de
choses. Mais pour moi, la vraie intelligence d'un territoire, elle vient d'abord de sa collectivité.
C'est la qu'il faut voir vraiment ce que vous entendez par maison intelligente dans une ville
intelligente. Parce que si on considére qu'une maison intelligente s'inscrit dans une ville
intelligente, a partir du moment ou elle s'inscrit par exemple dans un réseau d'échange de
données de type énergétique, pour faire tout ce qu'on pourrait brancher comme mesure et voir
comment la maison s'inscrit dans un territoire qui pourrait étre son quartier, sa commune, etc.
Ca peut étre intéressant, mais pour qui? On a évidemment souvent la question philosophique :
au service de qui? au service de quoi? Donc je pense dans votre questionnement, la question
de l'intelligence, pour moi, elle est cruciale.

Question 2 : Pour cela il faut traiter différents aspects comme I'énergie, la mobilité, la santé,
etc. Parfois j'en fais des questions plus philosophiques que factuelles mais pour moi
I'intelligence est au service des gens et pas le contraire. Et ce que j'ai pu observer dans ma
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pratique, c'est qu'il y a beaucoup de décideurs politiques qui ont fait la vision contraire. Pour
eux, l'intelligence venait d'abord de I'affichage du placement massif de panneaux électroniques
dans les villes. lls voulaient mettre des capteurs partout, des affiches partout pour que ce soit
bien. Oui c'est vrai, mais pourquoi? Dans quel but? Pour quelles raisons? Qu'est-ce que ¢a
apporte aux citoyens? On peut poser la méme question de qu'est-ce que ¢a va apporter aux
habitants de la maison? Il y a moyen de mettre des capteurs partout, de mesurer un tas de
phénomenes, mais si c'est juste dans le but de les mesurer, a quoi cela sert-il? Je pense que le
grand phénomene a la mode pour le moment dans les maisons, ce sont les compteurs
électriques, des compteurs intelligents.

Question 3 : Pour cela, j'ai un bel exemple qu'il m'est arrivé. J'ai un systéme de chauffage assez
complexe, il y a plein de petits moteurs qui font circuler plein d'eau, un peu comme un
chauffage central mais un peu plus complexe. Et jai un de ces moteurs qui resté en fonction
tout I'été et personne ne I'a remarqué. Car c'est un petit moteur qui ne fait pas de bruit, on entend
rien, c'est dans une cave. Résultat : consommation électrique, explosion totale en plein contexte
ou I’énergie codte une fortune. Et voila, si j'avais pu avoir un systeme de contréle de ca, j'aurai
remarqué tout de suite. De méme, si javais un systéme automatique de contréle de ma
consommation, j'aurais pu voir que ¢a augmentait. Donc oui, il peut y avoir un intérét dans un
but de garder le controle. Je n’ai pas dit diminuer. Je dis garder le contréle dans un premier
temps. Aprés pour diminuer, il y a déja des tas de gens qui s'amusent a mesurer presque tout,
secteur par secteur dans la maison de la consommation électrique et de se rendre pourquoi on
consomme plus dans certaines pieces. Ces sont des choses que I'on peut faire, mais qui fait ¢a?
Les gens qui s'intéressent a leur consommation, les gens qui savent qu'on peut le faire. Cela
s'adresse a un public qui est socio-culturellement favorisé. Mais c'est une idée, il faut la vérifier
avec des faits chiffrés. Tous les outils de contréle, évidemment, consomment de I'énergie. C'est
clair qu’il y a des choses que l'on sait et des choses que I'on ne sait pas. Ce que I'on sait par
exemple, ¢’est que tous les appareils qui restent en mode veille : la télé, I'norloge du four, tous
ces trucs consomment. Je crois qu’a I'échelle de la Belgique, c'est I'équivalent d'un réacteur
nucleéaire sur une année. Uniquement pour la veille, c'est & dire du moment ou on ne s'en sert
pas. Pour cela, il faudrait débrancher la prise de télé, mais est-ce qu'on le ferait tous les jours?
On le sait, on en est conscient, si on débranche la prise ¢a coutera moins cher, mais on ne le
fait quand méme pas car ¢a nous embéte. Donc contrdler c'est bien mais si c'est pour au final
ne pas agir ou ne pas pouvoir agir. A quoi ¢a sert? Donc ¢a, c’est tout l'aspect purement
consommation électrique. Un autre sujet intéressant est le PEB, un sujet plus en termes de
gouvernance, de gouvernance publique. C'est une idée intéressante, mais une catastrophe en
termes de mise en application qui, au final ne veut rien dire, vu les conditions dans lesquelles
il est construit. La lettre qui est attribuée a votre maison est construite. Donc voila quelque
chose, je pense, en termes d'intelligence. Ce qui serait beaucoup plus intelligent c'est de mettre
en place un systeme de mesure de déperdition calorifiqgue d'une maison. Un autre sujet
intéressant, qui est un lien entre la ville et la maison qui est toujours en lien avec l'isolation des
batiments, I'isolation des toitures. C'est a Namur, ils ont survolé la ville avec des avions équipés
de caméras infrarouges, de caméras thermiques pour calculer toutes les déperditions
calorifiques. Ce serait intéressant de refaire ¢a aujourd'hui et de voir avant, apres ce que ¢a a
changé. Les gens ayant pu avoir I'information, est-ce que ¢a les a fait bouger ou pas? La la
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technologie est intéressante. Je reviens a la question de l'intelligence, finalement, c'est quoi
I'intelligence dans tout ¢a? Quel service ¢a rend aux gens et plus largement a la durabilité? La
durabilité qui a trois piliers : social, économique et environnemental. Est-ce que est ce que dans
ce cas-13, l'intelligence est vraiment au service de I'humain et de la durabilité?

Question 4 : Dans tout ce qui est domotique, il y a une forme, parfois d'asservissement. On
devient parfois esclave. Un des exemples est les voix automatiques comme Alexa. La ¢a pose
des questions éthiques. Tout ce qui est caméra et audio pose de grandes questions éthiques,
parce qu'il y a tous les problémes de piratage, évidemment. Tout ce qui est a objet connecté,
par exemple, le frigo connecté vous liste de courses automatiquement. C'est super mais on peut
se poser des questions. Il s'habitue, pour sortir la liste de courses, aux consommations passees.
Quid si j'ai envie d'autre chose? Donc il y a une forme de formatage, les habitudes deviennent
des formatages. Le piratage est aussi un probleme, pirater une caméra intérieure, on peut tres
vite comprendre que ¢a peut poser quelques problémes.

C'est un peu comme pour toutes les nouveautés. On parle beaucoup de l'intelligence artificielle
en ce moment, avec les moteurs de conversation automatiques. La vraie question, c'est de savoir
ce qu'on en fait, quelle est l'usage de tout ¢a pour I'amélioration de nos conditions d’humains.
Est-ce que c'est le fait d'avoir de la domotique chez soi qui va améliorer I'environnement dans
lequel on est? Si c'est pour mieux maitriser sa consommation de mazout, de gaz et d'électricité,
certes. Si c'est pour une se commander une pizza a livrer plus simplement, c'est a réfléchir. Est-
ce que les gens qui s'amusent a faire des potagers hyperconnectés produisent des meilleurs
Iégumes que les gens qui font ¢a en agriculture paysanne et traditionnelle? Meilleur au niveau
gustatif et de la qualité bien évidemment. A nouveau, ce sont des faits qui sont difficilement
mesurables aujourd'hui. Il faudra aller sur le terrain, faire des études comparatives, etc. Et ce
qui serait intéressant de faire, c'est de trouver des gens qui sont hyper connectés, qui ont des
maisons interconnectées versus des gens qui n'en ont pas du tout et puis de pouvoir comparer
I'un avec l'autre. Au final, qu'est-ce que ca améne? Est ce qu'ils ont vraiment un vrai
changement positif sur tout ce qui est consommation? Moi, je sais par exemple que j'ai
énormément diminué ma consommation le jour ou j'ai équipé mon toit de panneaux solaires
photovoltaiques et thermiques. Je fais de la production d'eau chaude au solaire. La, oui j'ai un
vrai point positif, mais ce n'est pas pour ¢a que je m'amuse a mesurer ma production d'eau
chaude tous les jours.

Question 5 : La perte de contrdle, je pense est plus culturelle que liée a I'age. J'ai vu dans ma
vie professionnelle autant de gens qui sont perdus par rapport a la technologie, qu'il y a de
catégorie d'age. Pour moi, ce n'est pas totalement lié a I'dge. J'ai vu beaucoup de personnes
agées qui sont hyperconnectées. Apres, il faudrait a nouveau voir si ce n'est pas de ma part une
forme de sociologie spontanée, c'est a dire liée @ mon réle socio professionnel ou socio culturel.
Je ne suis pas sir qu'a une échelle plus globale, qu'on puisse confirmer qu’au plus on est agé,
au plus c'est difficile. Mais par exemple, on a bien vu, dans la catégorie des enseignants pendant
le confinement, il n'y en a pas beaucoup qui sont connectés, qui ont mis en place des solutions
connectées pour leurs éléves. Mais par contre ce que vous dites est pour étre a mon avis
correcte, dans le sens ou il y a des catégories de population qui se sentent moins connectées,
qui ont plus de difficulté a vivre avec les experts connectés, ¢a c'est sir, mais peut-étre pas
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spécifiqguement les plus agés. Mais moi je me pose la question de cette forme d'esclavage. Il
faut étre a I'aff(t de tout. Et puis, a la longue, on est plus stressé par tout ¢a, ce qui est le
contraire du bien bien-étre. Mais ¢a peut rendre service, donc tout est une question d'équilibre.
Vraiment, ¢a peut paraitre tentant, vu comme ¢a. Est-ce qu'on peut pousser I'idée jusqu'a avoir
votre télé qui choisit votre programme pour vous? C'est déja un peu le cas avec Netflix par
exemple, qui fait des suggestions en fonction de vos choix passés. Et donc le rétrécissement du
champ culturel est de plus en plus fort puisque vous avez de moins en moins acces a une
diversité de I'offre.

Question 6 : On devient bien plus dépendant, de plus en plus. Parce que, a cause de tous ces
systéemes qui choisissent a votre place, sur le méme principe sur les réseaux sociaux, tout ce
qui y est affiché a I'écran est choisi par des algorithmes qui se basent sur votre profil. Votre
profil, c'est en gros votre passé. Donc voila, elle est ou I'intelligence? Il faut savoir ce qu'on
veut en faire. Mais de tout ce que j'ai pu faire, une conclusion, c'est de se dire que tous les
espaces numeriques qu'on met en place (sites web participatifs) doivent avoir leur équivalent
dans la vraie vie et inversement. Donc, tout ce qui est participatif, tout client qui propose aux
gens d'intervenir sur le Web devrait pouvoir le faire dans une communauté, dans une vraie,
avec de vraies personnes, dans un vrai local. Et le contraire doit pouvoir étre aussi. Elle est ou
ma maison numérique? Le métavers. Au final on pourrait presque tout faire a la maison.

Question 7 : Ca permet de garder un semblant de lien social. Donc il est clair que vous, de votre
génération, vous avez sans doute gardé beaucoup plus de liens de liens avec vos amis que vous
aviez en humanité, par exemple. Tout ce qui est beaucoup moins le cas de ma géneération.
Pourquoi? Parce qu’a I'époque, il n'y avait pas encore de téléphone portable, cela fait qu'il y a
un éloignement qui se crée, qui s'installe. Tandis qu'aujourd'hui, vous rencontrez quelqu'un,
avec Instagram, Facebook etc., on garde un lien. C'est juste un fil au final, ce n'est pas pour ¢a
que le lien est activé constamment. Ouli, je vous rejoins dans I'idée qu'il y a un semblant. Il y a
une rupture sociale qui s'installe de plus en plus parce qu'on a tendance a transférer le vrai lien
social, vers le lien réseau social. Et on a I'impression qu‘on en a moins besoin de voir les gens,
donc il y aura tendance a un isolement. Et puis parce qu'il y a plein d'activités plus traditionnelle
gu'on sait maintenant faire chez soi comme le cinéma. Il faut donc trouver un équilibre, ou se
dit que tout cela c'est bien mais je continue de sortir de chez moi et de voir des gens, faire des
vraies courses etc.

Question 8 : Alors, aujourd'hui, le colt d'une technologie va décroissant avec le temps. Donc
quand ca va se vulgariser, ¢a va colter de moins en moins cher. Donc ¢a, c'est une vérité qui
est encore actuelle mais qui aura tendance a disparaitre avec la démocratisation tous ces
systemes. Il est clair que les premieres GSM coutaient une fortune, maintenant tout le monde
a un smartphone. Donc la technologie avec le temps s'est toujours démocratisée a partir du
moment ou il avait rencontré son public. Il y a des technologies qui n‘ont jamais abouti, qui
sont restées lettre morte et donc elles sont restées tres chéres, et puis ont disparu. Mais tout ce
qui prend racine, c'est presque en contradiction avec la loi de I'offre et de la demande. C'est
vrai, mais pas tout le temps. C'est un nouveau phénomene qu'il faudrait pouvoir mesurer plus
précisement. Oui, au départ, la technologie c'est toujours tres cher, puis le prix diminue avec le
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temps. Mais vous avez raison quand méme de dire qu'il y a aussi tout I'aspect entretien. Il 'y a
des pannes a gérer et donc plus ca se technologise, au plus c'est complexe a réparer. Donc ca
va aussi avoir l'influence sur tous les métiers. Un garagiste d'aujourd'hui n'est plus le garagiste
d'il y a 30 ans. Si le garagiste aujourd'hui n'est pas électronicien, il ne s'en sort pas puisque les
voitures sont pleines d'électroniques. La ou avant il n’y en avait pas. Donc les maisons, c'est
pareil, le chauffagiste aujourdhui doit étre super au courant de tous ces aspects hyper
technologiques. Il doit transformer sa maniére de voir son métier et le faire évoluer.

Question 9 : A nouveau, la question du piratage est juste énorme. On a vu le fameux exemple
avec les livreurs d'’Amazon qui pourraient entrer dans la maison pour déposer le colis. Ils ont
le code mais quid si la porte se ferme mal? En termes de responsabilité, il faut faire attention.
Sans compter les vrais pirates qui peuvent ouvrir votre porte a distance. Une autre question ce
sont les volets automatiques. 1ls se ferment toute seule avec la lumiére, la nuit ¢a se ferme. Et
s'il y a le feu, qu'est-ce qu'on fait? Il y a le feu, il n'y a plus de courant tout est fermé. Et vous
ne savez pas casser votre fenétre parce que les volets sont fermés? VVous faites quoi? Mais apres
voila, avoir des volets qui se ferment tout seul, c'est génial pour l'isolation justement.
Forcément, on garde la chaleur a l'intérieur d'une maison. En hiver, il n'y a rien de mieux que
de fermer des volets. Bien sdr, il y a toujours des avantages et des inconvénients. Tout est dans
I'équilibre. Si vous trouvez une maniére de pouvoir rouvrir vos volets en cas de panne de
courant, alors c'est ¢a qu'il faut faire. 1l faut faire un geste.

Question 10 : Alors il faut se poser la question, est-ce que ¢a va changer le comportement des
gens en terme de poubelles? Est-ce que parce que vous avez un systeme qui mesure le
remplissage de votre poubelle, vous allez mettre moins dedans?

Si vous prenez I'idée de la poubelle connectée, ¢a n'est pas pour I'habitants de la maison, mais
bien pour la société de transport qui fait le ramassage de poubelles pour qu'elle puisse optimiser
son parcours de ramassage et évite de passer par des lieux ou il n'y a pas assez a ramasser.
Alors ¢a a du sens. Evidemment, ¢a veut dire que le camion de poubelle ne va jamais faire deux
fois le méme parcours. Donc ¢a dépend comment s'est utilisé. Mais cela dépend de I'espace
disponible pour mettre ces poubelles. Souvent ce sont des poubelles rigides, qu'il faut stocker
chez soi, mais tout le monde n'a pas la place dans les villes, dans les immeubles a appartements.
Ce n'est pas si évident que ca de pouvoir stocker. Une autre question qu'on se pose, c'est sur
les puces, est-ce qu'on arrivera un jour a mettre une puce dans les sacs poubelles, dans les
rouleaux de sacs poubelles. Pour fabrique ces puces, il faut des terres rares, il faut extraire des
matériaux qui sont chers et catastrophiques pour I'environnement a extraire. Au final, pour les
mettre a la poubelle a chaque fois. C'est toujours une question d'équilibre. Donc c'est toujours
question d'equilibre entre les plus et les moins. Et puis c'est ¢a qui rend la problématique
infiniment complexe.

Question 11 : J'ai un exemple, a Namur, ils ont fait le projet de systéme de transport intelligent.
A l'entrée de la ville, ils ont mis des panneaux sur les grandes arteres pénétrantes de la ville.
Dessus, il y a le temps qui vous sépare, le temps qu'il faut pour rejoindre le centre-ville, I'noraire
du prochain bus de I'arrét qui se trouve a quelques pas et avec un parking de dissuasion juste a
coté. Le but étant que les gens s'arrétent et prennent le bus pour rentrer en ville. On met des
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caméras partout pour mesurer justement la fréquentation automobile. Le but est que les gens
changent leurs habitudes de mobilité et qu'en voyant qu'ils ont un bus dans trois minutes, ils
s'arrétent au parking et prennent le bus. Est-ce que vous pensez sérieusement que ¢a va changer
le moindre quantité de voiture dans le centre-ville de Namur? Mais non, évidemment.
Beaucoup d'étres humains ne fonctionnent qu'a la contrainte. On aura moins de poubelle le jour
ou il y aura une quantité limitée. Les Nordiques de Scandinavie I'ont compris, quand ils ont
voulu moins de voiture dans leur centre-ville, qu'est-ce qu'ils ont fait? Ils ont mis des barrieres
a l'entrée les villes.

Question 12 : Ce sont des systemes qui existent déja aussi, qui sont pour l'instant utilisés de
maniére confidentielle et il n'y a que quelques cas qui existent. C'est justement dans le cas de
pathologies bien précises. Si on élargit le champ d'utilisation et que demain, tout le monde a
un lien intelligent qui détecte si vous avez une angine, qui détecte tout et n'importe quoi. Je
caricature complétement ici, et qui prend a votre place, un rendez-vous chez le spécialiste. C'est
génial, jusqu'a ce que ces données-la tombent dans les mains des assureurs. Du jour au
lendemain, vous n'étes plus assurées contre rien, évidemment, puisque ¢a veut dire que si votre
profil de santé est connu, c'est la catastrophe. Et c'est tout le danger aujourd'hui des fameux
dossiers médicaux globaux et du piratage de ces données. Souvent les pirates revendent ¢a a la
société de I'assurance, pour que les sociétés d'assurances puissent mieux cibler leur clientéle et
ne plus assurer des gens qui sont a risque, évidemment. Donc les données de santé sont des
données hautement sensibles. D'abord par respect de la vie privée, on n'a pas envie d'avoir sa
vie intime liée & sa santé étalée sur le web, mais aussi pour des questions d’assurance ou méme
de commercial. Parce que ¢a pourrait tres bien aussi tomber dans les mains de sociétes
pharmaceutiques qui, du jour au lendemain, vont cibler aussi leur clientéle et vont commencer
a faire du démarchage.

Question 13 : Comme j’ai déja dit précédemment, les questions éthiques liées a I'utilisation des
technologies intelligentes dans les maisons et les villes sont d'une importance cruciale. Il faut
prendre en compte la protection de la vie privée des habitants, la sécurité des données, la
transparence dans la collecte et I'utilisation des informations personnelles, ainsi que I'équité
dans l'accés aux technologies intelligentes. Il est aussi important de garantir que ces
technologies ne créent pas de nouvelles formes de discrimination ou d'inégalités, et de veiller
a ce qu'elles soient congues et utilisées dans le respect des droits fondamentaux des individus.
La collaboration entre les acteurs concernés, tels que les gouvernements, les entreprises, les
experts en éthique et les organisations de défense des droits, est essentielle pour élaborer des
cadres réglementaires appropriés et garantir une utilisation éthique des technologies
intelligentes.

Question 14 : Alors selon moi, la collaboration entre différents acteurs est essentielle pour
favoriser l'intégration des maisons intelligentes dans les villes. Ca inclut les gouvernements
locaux et nationaux, les urbanistes, les architectes, les développeurs immobiliers, les
fournisseurs de technologies, les chercheurs, les organisations de la société civile et les citoyens
eux-mémes. Les gouvernements doivent mettre en place des politiques et des réglementations
favorables, ainsi que des incitations financieres pour encourager l'adoption des maisons
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intelligentes. Les urbanistes et les architectes peuvent concevoir des plans et des batiments qui
integrent des technologies intelligentes de maniere harmonieuse. Les développeurs
immobiliers peuvent construire des maisons intelligentes et des quartiers intelligents. Les
fournisseurs de technologies peuvent développer des solutions innovantes et abordables. Les
chercheurs peuvent mener des études pour évaluer les impacts des maisons intelligentes sur les
villes. Les organisations de la société civile peuvent promouvoir la sensibilisation et la
participation citoyenne. Je pense qu’il est nécessaire qu’il y ait une collaboration étroite entre
ces acteurs pour créer des environnements urbains intelligents et durables.

Question 15 : Alors je pense qu’il est important de savoir que les opinions des citoyens peuvent
varier en fonction de différents facteurs comme que leur connaissance avec les technologies
intelligentes, les avantages percus, les préoccupations en matiere de confidentialité et de
sécurité, et les considérations économiques. Donc en gros, certains citoyens peuvent étre
enthousiastes a I'idée d'adopter des maisons intelligentes en raison des avantages potentiels
comme la commodité, I'efficacité énergétique et la sécurité. D'autres peuvent avoir des
préoccupations quant a la protection de leur vie privée et a l'impact sur I'emploi lié a
l'automatisation. Il est donc important d'informer les citoyens sur les avantages et les risques
potentiels des maisons intelligentes, de garantir la confidentialité et la sécurité des données, et
de favoriser une participation citoyenne significative lors de la planification et de la mise en
ceuvre de projets de maisons intelligentes.

Question 16 : Comme je t’ai déja dit c’est crucial de prendre en compte les trois piliers de
durabilité, qui sont I’économie, 1'environnement et le social. Donc en résumé, les maisons
intelligentes et les villes intelligentes doivent étre congues pour favoriser une utilisation
efficace des ressources, réduire les émissions de carbone, promouvoir la mobilité durable,
améliorer la qualité de vie des habitants et favoriser I'inclusion sociale. Cela peut étre réalisé
en intégrant des systéemes d'énergie renouvelable, des solutions de gestion intelligente des
déchets, des transports publics efficaces, des infrastructures publiques accessibles, et par
exemple aussi des programmes de participation communautaire. Il faut donc que la durabilité
soit au centre de la planification et la mise en ceuvre de projets de maisons intelligentes et de
villes intelligentes pour avoir des environnements urbains résilients et harmonieux.

Question 17 : Alors pour la température, les systemes de climatisation intelligents peuvent
aider a maintenir des températures confortables, mais, il faut étre sir que ces systémes ne
consomment pas excessivement de I’énergie. Ce qui pourrait avoir un impact négatif sur
I'environnement et les colts énergétiques.

Pour la luminosité, il y a aussi des systémes d'éclairage intelligents pour avoie un éclairage
adapté, mais, de nouveau, il est important de s'assurer que ces systemes sont bien congus et ne
générent pas, par exemple, de pollution lumineuse.

Bon, pour l'esthétique, c'est plus subjectif, mais évidemment tout est plus moderne. Et
I'intégration de technologies intelligentes peut créer des environnements attrayants pour
certaines personnes.

En ce qui concerne la santé, j'en ai déja parlé tout I'heure, ¢a peut étre bénéfique, mais ce
dispositif de suivi de la santé doit garantir la confidentialité et la sécurité des données
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personnelles de chaque individu, pour éviter des abus ou violations de la vie privée. Et le soucis
des assurances comme je t'ai déja expliqué.

Pour la facilité, oui les technologies sont censées rendre les choses plus simples au quotidienne,
mais il est crucial de s'assurer que ces technologies restent accessibles a tous les citoyens, sans
créer de nouvelles formes de disparités numériques et qu’au final cela rend la vie des gens plus
complexe avec toute cette technologie.

La sécurité aussi on en a déja parlé, ¢a peut servir a surveiller avec toutes les caméras etc., mais
comme j'ai dit, il y a toujours cette notion d'équilibre, ici entre la surveillance et le respect de
la vie privée.

Pour finir, la responsabilité environnementale, oui les maisons intelligentes et les villes
intelligentes peuvent promouvoir la durabilité, mais il ne faut pas que ces technologies ne
créent pas de nouveaux problémes environnementaux, comme que l'augmentation de la
consommation d'énergie parce qu'il y a une utilisation excessive des dispositifs connectés.

Question 18 : Il faut apporter une réponse nuancée a chaque type de problématique et ne pas
imaginer que la technologie est le diable. Mais il ne faut pas non plus imaginer que la
technologie est la solution a tous les problemes. Et si on prenait vraiment cet équilibre constant,
dans tous les exemples que vous allez aborder, alors vous ne pouvez étre que gagnants. Mais
prendre la technologie pour ce qu'elle est, c'est a dire un outil, et ¢a, je le souligne beaucoup de
fois, ¢ca n'est pas un but. La technologie ne peut pas étre un but en soi, ¢a doit rester un outil et
donc au service de. Au service de quoi? De la société, de I'numain, de I'environnement, etc. Si
¢a devient un but en soi, alors il y a un probléme. C'est une des plus grosses difficultés qu'ont
les organisations aujourd'hui. Les entreprises pensent qu’installer de la technologie partout, ¢ca
va résoudre leurs problémes. Mais non, ¢a ne peut pas étre un but, ¢a doit étre juste un moyen
de rejoindre un objectif. Si vous prenez comme ¢a et si votre maison intelligente n'est qu'un
moyen pour arriver a un objectif de mieux étre, etc., alors vous mettrez en place les bonnes
technologies.

PERSON B

Question 1 : Donc je suis directeur d’un organisme wallon dont le but est d'accompagner la
transition du territoire wallon vers ce qu'on appelle justement les villes intelligentes, les
territoires intelligents, en particulier a travers le prisme de la donnée. La donnée est un élément
central lorsque I'on parle de projet de territoire intelligent. Sans données, on ne sait pas mettre
en ceuvre toute la technologie qui gravite autour de différentes thématiques. Et donc nous, notre
mission qui nous est conferé par la Région wallonne, c'est vraiment premiérement, de
sensibiliser tous les acteurs du territoire, en particulier les villes et communes, sur cette
thématique de la donnée, de la gouvernance de la donnée et les former justement par rapport a
ces différentes thématiques, en particulier sur ce qu'est de la circulation des données. Donc en
particulier ce qu'on appelle I'Open data, c'est a dire les données du territoire, des villes et
communes qui sont des données d'intérét public, ont intérét a étre ouvertes pour étre réutilisées
par un plus grand nombre. Ca, c'est vraiment nos missions en termes de vie des territoires
intelligents. En ce qui concerne la maison intelligente, je n'ai aucune connaissance particuliére.
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Question 2 : Les maisons intelligentes peuvent rendre les villes plus durables et agréables si
par exemple, elles optimisent la consommation d'énergie, favorisent une mobilité efficace et
en offrent un confort aux habitants. Par contre, pour maximiser leur impact, il faut prendre en
compte les données, I'accessibilité, la connectivité et la coordination. Mais voila je n’ai pas une
grande connaissance dans ce domaine.

Question 3 : Alors l'aspect positif, c'est qu'effectivement, pour pouvoir réduire sa
consommation énergétique, il faut connaitre sa consommation énergétique et donc pouvoir
I'analyser, la monitorer et la mesurer en permanence. Donc, on revient sur ce sujet du prisme
par lequel nous, on aborde la chose. C'est la donnée. Donc réussir dans un premier temps a
capter la donnée pour derriére, en faire quelque chose. Donc bien la comprendre et savoir ou
agir. La on revient & un projet que nous, on avait mené il y a quelques années, avec les
administrations communales, mais ¢a revient un peu a la méme idée, c'est d'accompagner les
administrations communales pour monitorer leur dépense énergétique au sein des batiments
publics. Donc, le paralléle est assez direct pour bien comprendre l'usage des énergies, se rendre
compte ou sont les déperditions et par exemple des chauffes inutiles a certains endroits ou a
certains moments pour pouvoir agir dessus. Est-ce qu'il y a un rebond, dans ce cas précis
particulier, ca dépend d'ou vient le gaspillage. Si on se rend compte qu'on chauffait la nuit et
que ¢a n'est pas nécessaire, je ne pense pas qu’en diminuant le chauffage la nuit, on va avoir
un rebond derriére. Voila, apres, je n'ai pas spécialement d'avis a ce niveau-la par rapport au
rebond sur la thématique énergétique. Mais effectivement, le lien est direct et donc on sait
gu'on doit atteindre des objectifs assez conséquents en termes de réduction de dépenses
énergétiques, ¢a concerne tout le monde, donc autant les administrations et les particuliers que
les grosses sociétés, que les transports, etc. Et donc, en ce qui concerne les maisons
intelligentes, oui, a I'avenir, il faudra d'abord des maisons mieux isolées. Mais pour le reste des
dépenses, il va falloir mesurer et contrdler ce qu'il en est. Et pour ¢a, des solutions Smart au
niveau des smart buildings sont forcément une piece qui deviendra incontournable a terme.

Question 4 : Alors la technologie n'est jamais qu'un outil parmi d'autres pour avancer vers un
but bien précis. Si le but qu'on veut, c'est effectivement plus de durabilité, plus de qualité de
vie pour les citoyens de maniére générale. Donc la technologie est un outil parmi d'autres qui
va permettre d'y arriver. Est-ce que c'est un outil indispensable? Je ne sais pas, mais en tout cas
oui sur certaines choses. D'une certaine maniére, comme je l'ai dit, réussir a faire circuler
I'information est quelque chose de primordial pour pouvoir vivre son territoire au quotidien. Et
donc, oui, l'usage de technologies pour capter cette information et la diffuser est importante
pour prendre justement des bonnes décisions, que ce soit en matiére énergétique ou autre.

Question 5 : C'est clair, d'ou le probleme de l'usage de technologies qui n’est pas toujours
maitrisé par tout le monde est donc ca prendra du temps aussi de faire entrer ces usages plus

généraux dans tous les foyers. 1l ne faut pas forcer les gens et les choses non plus.

Question 6 : Oui, c'est vrai, on s'en rend compte tous les jours avec notre téléphone.
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Question 7 : Alors ce n'est pas parce qu'il y a une technologie qui est présente que tout le monde
sait la prendre en main. Donc il faut des accompagnements, je pense. Aujourd'hui, on dit que
les jeunes sont tous nés avec un téléphone dans la main, ils savaient l'utiliser. C'est faux. Toutes
les études montrent que les jeunes savent aller sur Internet pour le loisir, savent jouer a des jeux
mais ne savent pas se servir d'Internet pour remplir un formulaire ou ce genre de choses. Donc,
de maniere générale, I'accompagnement au numérique, a la culture numérique est quelque
chose de primordial, parce qu'effectivement, méme si on a lI'impression que les plus jeunes
aujourd'hui n‘ont pas besoin de ¢a. C'est tout le contraire. Ca peut étre une source d'exclusion
parce que tout le monde n'est pas capable d'utiliser correctement les outils numériques dans
tous les cadres, pour sortir du cadre des loisirs. Mais donc effectivement, cette conclusion
s'étend aussi vers d'autres types d'usages. De maniére générale, par rapport justement aux
données. Tout ce qui est données personnelles, aujourd'hui, des gens sont réticents a donner
leurs données quand on leur demande dans des choses bien précises liées a I'administration, ou
autre. Mais n'ont pas de souci a aller surfer sur des sites ou leurs données vont étre
compléetement captées ou installer des applications dont ils ne savent pas d'ou elles viennent,
et la il n'y a aucun contréle des données. Et donc cette culture numérique de maniere générale,
qui est importante et qui va permettre de comprendre l'usage des technologies qui peut étre fait
pour le bien commun. Et donc la on revient au territoire intelligent ou ville intelligente ou
maison intelligente. Il faut bien comprendre ce qu'est une donneée, & quoi ¢a sert et comment
son usage intelligent peut aboutir a une amélioration du bien commun. Ca, c'est quelque chose
d'important.

Question 8 : Alors il y a plusieurs aspects. Mais la mobilité dépend déja d’ou sont situées ces
maisons. Ca, ¢a ne dépend pas de ce cdté numérique, technologique. Si on continue a étendre
les villes de plus en plus loin, c'est de plus en plus compliqué d'accéder du centre-ville vers ces
maisons et inversement. On va forcément devoir dépendre de plus en plus de systéme quel qu'il
soit, qu'il soit intelligent ou non de systemes de transports particuliers ou individuels ou
collectifs. En termes de systemes de transport intelligents, il existe tout une série de choses et
donc basée justement sur des données de mobilité, des données temps réel de tous les transports
collectifs, mais également des données relatives a l'usage et aux disponibilités de tous les
nouveaux systéemes de mobilité, de micro-mobilité qui existent et qui permettent justement de
faire le lien. Par exemple, je suis a Mons, je dois me rendre quelque part. Si j'ai un systeme qui
peut me dire en temps réel voila, aujourd'hui, le plus simple, c'est d'y aller en voiture, d'y aller
en train, d'aller en trottinette ou a vélo. Si toutes les données sont disponibles pour pouvoir
calculer en temps réel, quel est le temps que je me pour y aller, mais aussi quel est le colt
énergétique et écologique de prendre tel ou tel moyen de transport. Forcément, on a tout a
gagner. Mais pour ¢a, il faut des données a jour, correctes et en temps réelles. Sans donnée,
sans information correcte et de qualité, c'est difficile de prendre des bonnes décisions. Des
décisions qui vont permettre justement d'améliorer le cadre de vie, d'améliorer la qualité de vie
et d'améliorer I'empreinte qu'on peut avoir sur le territoire.

Question 9 : Alors effectivement, aujourd'hui, on parle de plus en plus de cellules de data ou
la maniere de gestion privée de ces données personnelles, qui seraient encapsulées dans une
espece de container et on choisit a qui on peut donner I'acces a ces données. Par exemple, j'ai
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toutes mes données personnelles liées a certains aspects de ma vie, donc le numéro de ma carte
d'identité, mon permis de conduire, ce genre de choses. Et je peux choisir que juste mon
assurance a acces a ces données, a la partie particuliére des données relatives a mon permis de
conduire parce qu’eux ont légitimement le droit d'y avoir acces. Mais c'est moi qui choisis a
qui je donne acces a ces données personnelles et donc c'est reprendre le contrdle sur ces
données personnelles. Et donc cette nouvelle maniére d'aborder de maniere générale I'Internet,
ces données qui transitent via les réseaux. Et donc c'est tout ce qu'on appelle la thématique
solid, social linked data. Et en fait, c'est une maniere de reprendre la main sur ces données, de
voir la maniére dont sont gérées toutes ces données personnelles et a qui elles sont mises a
disposition. Donc c'est pareil pour les données de santé ici dans le cas que vous évoquez, que
si je choisis que ces données de santé ne sont pas accessibles a tout le monde, mais qu'elles
sont fortement encapsulées dans un systéme et que c'est moi qui choisis a qui je donne l'acces.
C'est un peu comme sur un smartphone lorsque vous installez une nouvelle application, il vous
demande, I'application veut avoir acces a telle ou telle ou telle donnée. Est-ce que vous donnez
acces oui ou non? La, c'est pareil, c'est vous qui choisissez. L'idée c'est de se dire jai toutes
mes données qui sont quelque part dans un coffre-fort. On appelle ¢a un coffre-fort, dans le
jargon, un coffre-fort de données. Et puis je choisis qui a acces a quels types de données au
sein de ce coffre-fort. Et donc ca, c'est quelque chose vers lequel on ira de plus en plus. Et
donc, pour ce qui est des données de santé ici en particulier, pourquoi pas? Moi, je ne suis pas
du tout contre I'idée, si on sait que ces données seront utilisées dans un cadre tres précis.
Dailleurs, c'est le but du fameux RGPD, c'est a dire la personne qui utilise des données doit
dire dans quel cadre elle utilise ces données, elle n'a pas le droit de les utiliser pour d'autres
usages. Donc ce n'est pas un souci si c'est bien cadre.

Question 10 : J’en ai déja parlé mais oui bien sdr il faut savoir protéger les données.

Question 11 : C'est toujours le probleme d'évaluer le rapport entre le codt et le bénéfice. Est-
ce que ca a du sens de généraliser ce genre de systéme partout dans toutes les poubelles? Je ne
pense pas. Par contre, si on est dans une commune rurale par exemple, qui a des poubelles
disseéminées tous les dix kilomeétres en pleine campagne, la ¢a peut avoir du sens d'éviter qu'un
camion aille vider des poubelles vides, ou au contraire qui passent toutes les semaines alors
que la poubelle déborde depuis trois jours. Voila ¢a clairement ¢a a du sens. Est-ce que mettre
ca en ville ou il y a une poubelle tous les 100 métres, ¢ca a du sens? Non, absolument pas.
Puisque le camion va quand méme passer devant pour vider les poubelles. Donc c'est toujours
le cas quand on investit dans une technologie, quelle qu'elle soit. Il faut toujours évaluer le
rapport entre le gain qu'elle peut nous amener et le codt qu'elle va induire. Donc généraliser
des systemes pour dire c'est bien, on va en mettre partout, non, ¢a n'a aucun sens.

Question 12 : Nous on avait fait ¢a dans le cadre des batiments publics et on avait vraiment
noté que oui, il y avait moyen de réduire les colts assez drastiquement rien qu'en sachant
exactement quels sont les usages, les dépenses énergétiques, quand et ou. Et on se rend compte
de tous les gaspillages que 1'on fait sans s'en rendre compte si ce n’était pas mesuré. Et donc
oui, il y aun moyen de réduire drastiquement les colts maintenant ¢a ne remplacera jamais une
bonne isolation, une maison passive ou ce genre de choses. Mais le colit de mise en ceuvre
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d'isolation de toute une maison ou tout un batiment est trés élevé et prend du temps. Avec
quelques capteurs bien positionnés, ca peut aller tres vite. Et donc je pense que oui, c'est une
bonne réponse pour les batiments qui ne sont pas eux-mémes bien isolés. On I'a vu encore ici,
il y a un article qui est paru hier, dans une école du coté de Liege, ou des éleves ont participé a
un grand programme justement de mesures de dépenses énergétiques et en un an, ils ont réussi
a diminuer la consommation énergétique de I'école par deux, ce qui n'est pas rien. Evidemment,
c'est une école, ce n'est pas une maison, mais, ce genre de choses est tout a fait efficace et ce
n’étaient pas des choses tres chéres a mettre en place. Aujourd'hui, la technologie comme des
capteurs n'est pas non plus quelque chose de trés colteux au regard des économies d'énergie
que ca peut permettre de faire, qu'on voit I'explosion du prix d'énergie qu'on a eu ces dernieres
années.

Question 13 : Oui, certainement. Maintenant, ce n'est pas un sujet que je maitrise. Mais oui,
certainement, la vie privée, de toute facon, ¢a, c'est quelque chose pour moi auquel on ne peut
pas déroger. Respect du RGPB, I’Europe a la chance d'avoir ce réglement, qu'il n'y a pas sur
les autres continents. Ca, c'est le minimum. Je n‘ai pas plus de réponses que ¢a a donner.

Question 14 : Les différents acteurs sont toutes les personnes qui font vivre le territoire, il y a
des administrations qui doivent étre peut-étre a la manceuvre. Le pouvoir public au sens large,
mais également tous les groupes organisés, il faut impliquer les associations, les particuliers.
Ca me parait indispensable aussi, surtout quand on parle d'usage des technologies, ¢a c'est une
bonne expérience qu'on a par le passé. Lorsqu'une une technologie est poussée par le haut via
le droit public, mais qu'elle n'est pas adoptée par I'ensemble de la population. Effectivement,
c'est un gros codt pour finalement aucun bénéfice puisqu'elle n'est pas adoptée. Et donc cette
co-construction avec les usagers du territoire, pour moi, est indispensable. Donc I'implication
de ceux qui vont vraiment étre les usagers du territoire, que ce soit ceux qui vivent sur le
territoire que ce soient les travailleurs qui viennent sur place, que ce soient des touristes, etc.,
c'est trés important.

Question 15 : Alors ca dépend effectivement. Parce que dans cette notion justement de ville
intelligente, on a eu tendance a mettre un peu tout et n'importe quoi. Et ce n'est pas parce gu'il
y a technologie que c'est intelligent. Ce que nous on appelle en Wallonie les territoires
intelligents, ce sont des territoires qui utilisent le numérique, c'est vrai. Mais non pas pour le
plaisir d'utiliser le numérique, mais comme outils pour aller vers un but. Et ce but, ¢a doit étre
justement des villes plus durables, plus inclusives, des villes ou le bien étre est au ceeur de la
préoccupation. Et donc utiliser des technologies pour le plaisir, pour utiliser des gadgets, non,
¢a n'a aucun sens et non, ce ne sera pas spécialement adopté sur le long terme. Si par contre, il
y a un vrai bénéfice pour les usages en termes économique, écologique, social, alors oui.

Question 16 : Je sais bien que ¢a dépend de chaque projet, mais c'est ce qu'on essaie. Et nous
en Wallonie, c'est ce qu'on essaie de pousser aussi. C'est comme quand la région débloque de
I'argent, par exemple pour permettre aux administrations de mener des projets de type smart
city. Ca fait vraiment partie des criteres qui sont observés pour voir si effectivement le projet
sera soutenu ou non. Donc ¢a, c'est important.
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Question 17 : Alors oui je pense que ce coté agréable est important.

Question 18 : Clairement, il ne faut pas foncer dans la technologie pour le plaisir de foncer
avec la technologie. On essaie de comprendre pourquoi, quels sont les besoins, bien cadrer,
est-ce que ca nous permet d'atteindre les objectifs justement de durabilité? Durabilité, pas
seulement écologique, mais également économique et social. Et une fois qu'on se pose la
question-1a, alors oui, effectivement, on peut avancer et toujours garder a l'esprit cette balance
colts bénéfices.

PERSON C

Question 1 : Donc, comme je vous le disais, dans les maisons intelligentes, j'ai un tout petit
role, un role passif d'observateur. Mais moi, je suis aussi directeur d’une société qui de base
fait des programmes de fidélité et qui regroupe plusieurs milliers de commerces ; et dont une
partie de son activité est de créer des liens, ramener les gens, dynamiser I'économie locale et
faire revivre les centres des villes. On a un certain nombre de projets dit smart city, donc c'est
pour cela que je ne suis pas totalement dans les maisons intelligentes. On a lancé un projet zéro
déchet, qui doit éduquer, éveiller les gens au zéro déchet par une série de moyen comme une
plateforme avec des jeux, des quiz. Mais en paralléle de ¢a, il y a des événements organisés par
la ville pour éviter la fracture numérique, pour qu'il y ait des evénements physiques aussi. On
a donc un lien avec l'intercommunale qui prend en temps réel la production de déchets par
ménage qui ont des poubelles a puce. Et en fonction de ce a quoi les gens assistent, I'évolution
de leur production de déchets, les gens recoivent une récompense en chéques commerces ou
autres, mais en tout cas des initiatives qui ne peuvent utiliser que dans les commerces locaux.
Le but est de créer un cercle vertueux ou les gens font des efforts pour leur environnement et
produisent moins de déchets. On les aide, on les éduque, on leur donne du soutien, acces a toute
une série d'ateliers. Et si les gens font des efforts, c'est mesuré en temps réel, a chaque fois qu'il
y a une collecte de déchets. Et donc on peut dire qu'il y a des gens qui gagnent par exemple
I'équivalent de leur taxe immondice, par exemple en cheques du commerce, qui vont devenir
digitaux maintenant a partir du mois de septembre. Ca c'est le genre de projet que je fais, tout
ce qui touche au fait de faire revivre les centres des villes avec des outils modernes. Donc il y
a une partie de maison intelligente dans le sens ou maintenant il y a certains endroits en
Wallonie et en Flandre aussi, ou vous avez des poubelles connectées. Elles vous permettent de
mesurer en quasi-temps réel I'évolution de la production de déchets.

Question 2 : D'accord, alors je vais relier a ma problématique, les maisons intelligentes quand
vous voyez les développements que les gens font, vous avez des frigos intelligents qui
regardent ce que vous avez et ce qui reste dans votre frigo et qui, éventuellement, en fonction
de parameétres que vous avez définis, vont faire une commande automatique. Tout ¢a, c'est le
genre de chose qui vient assez souvent. Si vous faites ¢a, ¢a veut dire que vous tuez tout le
commerce local. Parce que les gens vont acheter ce dont ils ont besoin vers les magasins qui
seront connectés aux frigos et donc ce sera Delhaize, Carrefour etc. Or nous, c'est une partie
de la vision de I'entreprise. Nous on est persuadé que les villes doivent étre des endroits vivants.
La ville doit étre agréable. Si vous restez et vous faites tout chez, je ne pense pas que vous
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pouvez étre heureux. Alors peut-étre les générations a venir, mais je pense que le Covid a
démontré presque par I'absurde, qu'on avait tous besoin de contact.

Donc les villes intelligentes, pour nous, ¢a ne veut pas dire une ville déshumanisée. Donc ¢a
doit étre une ville qui est humaine. Il y a un professeur qui a écrit un livre, son approche a lui
était de dire, il faut essayer de faire du nudging, donc pour que les gens aient des
comportements qui évoluent. Le nudging, c'est le fait de pousser les gens a avoir un
comportement, mais de maniére positive, sans dire "on vous interdit que". Donc c'est le fait de
faire évoluer le comportement des gens de maniére positive plutét que par la contrainte et la
loi. Donc c'est éduquer les gens a faire quelque chose. Mais tout ¢a part de la vision de la ville,
est-ce que vous voulez une ville qui soit automatisée et déshumanisée ou si vous voulez une
ville avec beaucoup d'échanges? Si vous voulez une ville avec beaucoup d'échanges, alors il
faut faire vivre le centre-ville.

Question 3 : Le calcul est treés difficile. Donc pour les projets dit Smart City, il y en a beaucoup.
Tres souvent ¢a touche a I'éclairage intelligent dans des villes et des idées comme ¢a. Mais la
maniére d'évaluer lI'impact est toujours en général avec une vision de relativement court terme.
Alors qu'en fait, il faudrait justement prendre 1’ensemble : création, production et recyclage.
Par exemple, dans tous les calculs des éoliennes, ils ne prennent pas en compte le recyclage de
I'éolienne. lls vont le prendre demain mais aujourd'hui en tout cas ils ne prennent pas en
compte. Donc il y a beaucoup de choses et de sujets trés sensibles, c'est pour ¢a que moi avec
le zéro déchet, je me sentais tres confortable. En plus, quand vous travaillez avec du politique,
vous essayez de faire en sorte qu'il n'y ait que de la communication positive pour eux.

Par rapport aux maisons a Bruxelles, vous avez tres peu de permis pour construire des habitats
et la plupart des maisons sont anciennes. Et donc remettre ces maisons-la aux normes et les
faire évoluer énergétiguement, colite beaucoup d'argent. Et si vous gardez un peu de bon sens,
est-ce que ¢a vaut la peine aux habitants d'une vieille ville de 1870 de faire changer les chassis.
Cela codite beaucoup d'argent donc est-ce que ¢a vaut toujours la peine?

Avec les particuliers si vous dites au gens que si vous investissez dans votre maison parce
qu’au total, vu le calcul c'est bien. Ils vont le faire mais si vous dites juste parce que c'est pour
la planete, ils ne vont pas le faire, parce que c'est trop loin comme objectif. Si vous dites a un
quelqu'un qu'il doit changer ses chassis pour la planéte il ne va pas le faire mais si vous lui
qu'on a fait les calculs et que sur 10 ans vous allez y gagner car votre consommation d'énergie
va diminuer alors la les gens sont plus susceptibles de le faire.

Question 4 : En ce qui concerne les nouvelles technologies intégrées aux maisons intelligentes,
elles peuvent tout a fait contribuer a rendre les villes plus durables et agréables a vivre. Par
contre, il faut faire attention que ces technologies ne conduisent pas a une automatisation
excessive et a une déshumanisation de I'environnement urbain. L'objectif est de créer des
interactions humaines et de favoriser les échanges dans le centre-ville, tout en utilisant la
technologie comme un outil pour atteindre cet objectif. Il est important de sensibiliser les
habitants aux avantages de ces technologies et de les impliquer dans leur développement et leur
utilisation.
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Question 5 : L'automatisation des systemes domestiques dans les maisons intelligentes peut
tout a fait améliorer la qualité de vie, mais il est crucial de prendre en compte les besoins et les
préoccupations des habitants, en particulier des personnes agées ou moins familiéres avec ces
technologies. Plutdt que de créer une perte de contrdle percue, il faut utiliser des systemes qui
permettent aux habitants de garder le contrdle sur leur environnement et de s'adapter a leurs
préférences individuelles. L'objectif est d'offrir une automatisation discrete et intuitive, qui
respecte la dignité des personnes et les rend autonomes tout en maintenant des interactions
humaines significatives.

Question 6 : Alors je pense que les maisons intelligentes doivent étre congues de maniere a
favoriser I'autonomie des habitants, sans les rendre dépendants des technologies. Il faut veiller
a ce que les résidents conservent leur capacité a gérer leur propre environnement, méme en cas
de panne technologique ou d'absence de certaines fonctionnalités. Selon moi, les technologies
doivent étre considérées comme des outils qui aident les habitants a atteindre une plus grande
autonomie.

Question 7 : Oui, selon moi, c'est essentiel d'avoir des espaces d'échange. Ou des gens
différents discutent et rencontrent des gens différents. Si des gens différents ne se rencontrent
pas, vous avez des ghettos qui se créent, vous avez I'exclusion etc. Il est important aussi d'avoir
de la mixité dans les villes. L'essentiel, c'est la mixité, donc mélanger les différents types
d'habitats, différents types de commerces et que la ville soit un plaisir et que les gens se
rencontrent.

Question 8 : Les maisons intelligentes peuvent potentiellement générer des économies de colts
a long terme en optimisant l'utilisation des ressources comme la gestion intelligente de I'énergie
qui peut permettre une consommation plus efficace et réduire les factures d'électricite.

Mais, la mise en place initiale des systémes intelligents dans une maison peut impliquer des
colts plus élevés : les frais d'achat et d'installation plus les colts d'entretien et de maintenance.
Par exemple, les chassis.

Question 9 : D'un c6té, vous avez des quartiers ou c'est absolument inévitable parce qu'il y a
une incivilité qui est énorme. L'incivilité, c'est une maniére de lutter contre le vivre ensemble.
Donc la, la sécurité et la protection de la vie privée c’est un sujet délicat. Alors dans mon
entreprise, il y a 2 millions d'utilisateurs du systéme de fidélité en Belgique, donc on est
confrontés a cette utilisation de données. On a énormément de données des gens. On a
communiqué clairement sur l'utilisation que nous pouvons en faire. On est évidemment trés
contrélés. Maintenant, est ce que c'est vraiment une atteinte a la vie privée? Oui. Moi je préfere
étre plus libre et moins fliqué. Mais malheureusement ce n'est pas du tout la tendance. La
tendance est de fliquer tout ce qui est possible et imaginable. Il y a un projet européen qui
s'appelle le projet Digital Wallet et I'objectif est de digitaliser votre carte d'identité, votre permis
de conduire, etc., de sorte que vous ayez tout sur votre téléphone. Alors ils disent que comme
grand avantage, quand vous voulez rentrer dans une boite de nuit et vous n'avez besoin que
votre téléphone pour montrer que vous avez plus de 18 ans. D'accord, ¢a veut dire que
quelqu’un sait aussi que vous étes entré dans une boite de nuit a cette heure-la. Donc qu'est-ce
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que vous étes préts a partager comme information pour que votre vie soit un petit peu plus
simple. Selon moi, il faut laisser vivre les gens, prendre le moins d'information, faire confiance
aux gens, les laisser un peu organiser leur environnement. Mais plus vous contrélez les gens,
plus ils vont chercher une maniére d'éviter le systeme. Une sécurité en centre-ville, des caméras
dans les rues, je pense que c'est obligatoire vu l'attitude de certaines personnes. Trouver une
cause, c'est difficile, pourquoi les gens vont détruire des biens publics. Ca, c'est mon avis a
moi, maintenant la tendance n’est pas du tout dans ce sens-la.

Question 10 : Alors nous on a été trés prudent dans la problématique qu'on abordait, c'est a dire
que le zéro déchet, c'est difficile d'étre contre. Mais si on peut reduire la production de déchets,
je pense que tout le monde est d'accord. Par contre, le fait de remplacer parfois certains
matériaux qui sont on va dire corrects par des matériaux tout nouveau font qu'on crée un grand
nombre de déchets. Parce qu'il y a plein de choses que I'on jette, qui n’étaient peut-étre pas les
plus efficaces, mais qui fonctionnaient bien et qu'on veut remplacer par autres choses, le vieux
par le neuf. Par exemple, remplacer un vieux chéssis par un nouveau, les normes évoluent
tellement vite qu’assez régulierement, vous remplacez vos chéssis. Puis, il y a toujours quelque
chose de neuf qui arrive. Et puis c'est la méme problématique que pour les voitures électriques,
il y ales gens qui sont pour et les gens qui sont contre. Mais c'est épouvantable de faire travailler
des enfants dans des mines pour avoir les composants nécessaires a la création de batteries.
Mais nous, on regarde ca de notre coté en disant au moins on a une ville dans lequel il y a
moins de pollution.

Question 11 : A Bruxelles, il y a des régions entiéres ou ils ont arrété les trottinettes électriques
parce qu'elles étaient toutes cassées, jetées dans le canal, etc. Donc les trottinettes restent dans
les endroits un peu plus chics on va dire. De plus, il y a énormément de gens qui parlent de
nouvelles mobilités dans les villes. Nouvelles mobilités, ¢ca veut dire commerces de proximité.
Si jamais vous vous dites que vous allez tout commander par une centrale, Carrefour ou
Delhaize, qui est a l'extérieur, en périphérie et dans des énormes hangars comme Amazon.
Vous avez des trajets permanents alors qu'en fait, en ville, vous pouvez faire les trois quarts de
vos courses autour de chez vous et vous promener ou aller a vélo. On parle de nouvelle mobilité
et en méme temps, en paralléle, on parle de choses qui vont a I'encontre.

Aujourd'hui, les centres villes revivent un peu grace a la nouvelle mobilité. Mais si vous
regardez il y a 15 ou 20 ans, les centres villes mourraient totalement. Vous aviez des endroits
qui étaient les grands shopping center ou tout le monde allait faire ses courses. Et en fait, vous
aviez beaucoup moins les petits commerces de proximité. Aujourdhui, il y a de nouveau
beaucoup de commerces de proximité. VVous avez plein de gens, des jeunes couples passionnés
qui ouvrent des magasins bio, des magasins tendance autour du thé, autour du café, des petits
restaurants, etc. Et ca, c'est génial. Mais ¢a va un peu par phase et ce qui est important, c'est
d'avoir une vision de la ville. Un exemple, toujours au niveau de la mobilité, ¢’est Copenhague
qui, dans les années septante, a décidé de dire maintenant on va évoluer, mais graduellement
vers le tout vélo et en paralléle de c¢a, ils se sont dit on veut que notre ville soit aussi plus
agréable. 1l y a eu des énormes inondations au début des années 80 et qu'est-ce qu'ils ont fait?
Ils sont se demandé comment est-ce qu'on peut combattre les inondations. Ils se sont rendu
compte qu'en plantant énormément d'arbres dans la ville, il y avait la terre autour et les arbres
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absorbent énormément d'eau. Et donc au lieu de mettre du béton partout et mettre des grands
canaux pour que l'eau s'évacue. Non, ils vont planter. Je crois qu'ils ont un projet pour planter
des milliers d’arbres dans la ville de Copenhague. Et ils ont utilisé évidemment des techniques
tres intelligentes, c'est a dire qu'ils ont mesuré exactement ou ruisselait I'eau, de quelle maniere,
a quel debit. Et donc, ce sont des solutions beaucoup plus intelligentes a mon sens, mais qui
intégrent la qualité de vie. Parce que si vous voulez faire un truc facile, vous faites des grands
tuyaux en béton, ce n’est pas tres joli. Si vous voulez faire quelque chose de plus élaboré ou
les gens sont plus heureux, il est prouvé que les arbres et les parcs ont un impact sur le mental
des gens. Si vous voulez avoir une ville plus agréable, il faut regarder la problématique de
maniére un peu plus holistique. Nous, on dit qu'un des éléments importants de la ville de
demain, c'est une ville ou il y a beaucoup d'échanges, beaucoup de commerces de proximite et
un espace tres vivant ou les gens se rencontrent. Par exemple, il y a de moins en moins de
poissonnier dans les petits villages ou a Bruxelles. C'est une profession qui est en voie de
disparition. Si vous voulez qu'il y ait un endroit d'échanges, des espaces ou les gens parlent
avec leurs commercants ou les gens s'arrétent un petit peu. La maniére de faire vos courses
quand vous allez dans les commerces de proximité est totalement différente de quand vous
allez chez Delhaize, Carrefour ou la vous allez le plus vite possible, les gens se bousculent, la
caissiere n'est pas toujours agréable. Alors que quand vous allez dans un commerce local, il va
vous raconter d'ou vient sa viande. Donc ¢a c'est notre ceil, c'est trés axé échange et d'utiliser
ces liens-1a, donc essayer de faire évoluer le comportement des gens de maniere positive en
leur donnant des avantages plutdt que leur dire si vous produisez plus de déchets, vous aurez
plein de taxes. On préfére leur dire que si vous faites un effort pour en produire moins, on va
vous donner de I'argent que vous pouvez utiliser dans les commerces locaux.

Question 12 : Ces données-la vont étre hackées aussi et c'est illusoire de dire qu'ils vont les
protéger. C'est une approche qui utilise une bonne cause pour justifier n'importe quoi. Exemple
des flashs a Bruxelles a 30 pour arriver a 0 mort.

Question 13 : J’ai déja parlé de ’aspect sécurité et vie privée tout a I’heure, je n’ai rien a ajouter
pour cela.

Question 14 : Alors je pense aux autorités municipales, aux urbanistes, aux architectes, aux
promoteurs immobiliers, aux fournisseurs de technologies, aux entreprises de services publics,
aux résidents et aux organisations de la société civile. Une collaboration entre ces acteurs est
importante et permet d'avoir un écosysteme harmonieux ou les maisons intelligentes s'intégrent
parfaitement en répondant aux besoins des citoyens.

Question 15 : Selon moi, certains citoyens peuvent étre favorables a I'adoption de maisons
intelligentes car il y a des avantages comme l'efficacité énergétique, le confort et la commaodité.
Mais, d'autres citoyens peuvent étre réticents a cause de a la confidentialité des données, des
colts associés et a la complexité technologique. 1l faut donc d'informer et d'éduquer les
citoyens sur le sujet des maisons intelligentes.
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Question 16 : Alors, je ne suis pas du tout expert la-dedans, mais j'ose espérer que oui, mais ce
que je sais, c'est qu'en général pour la collecte des matériaux nécessaires pour des batteries ou
autres, les impacts environnementaux a l'origine sont trés peu pris en compte et les impacts
environnementaux au recyclage ou fin de vie ne sont quasiment pas pris en compte. Sauf pour
le nucléaire ou ils sont pris en compte. Et donc je pense que les calculs sont biaisés et c'est trés
difficile d'avoir un vrai débat objectif sur ca.

Question 17 : Vous allez a Bruxelles, il y a plein d'endroits ou il y a des terrasses, pour l'instant,
il fait trés beau, c'est tres inspirant et on ne peut pas étre de mauvaise humeur, il y a plein de
gens, c'est agréable. Les villes ou il a que des tours, du béton, c'est moins sympa. Donc, I'impact
de I'urbanisme sur le moral et le mental des gens, pour moi, c'est direct. C'est difficile d'étre
heureux dans une tour, je pense. Mais parce que c'est un symbole auquel on ne pense pas
toujours. A Bruxelles toutes les places qui sont en train d'étre faites, elles devraient étre super
vertes. Elles ne le sont pas, le bord du canal n'est pas sympa, il y a peu d'arbres, alors qu'a
Bordeaux par exemple, ils ont exploité les canaux et c'est ravissant.

11 faut avoir des lieux d’échanges, aller dans les petits commerces locaux. Il faut que les gens
discutent et rencontrent des gens, il faut de la mixité dans les villes. L'essentiel, c'est la mixité.
La ville doit étre un endroit vivant, la ville doit &tre humaine, ou le centre-ville vit.

De plus, il faut trouver des solutions beaucoup plus intelligentes a mon sens que juste des
solutions technologiques : des solutions qui intégrent la qualité de vie.

Question 18 : Lors de conférences, il ne faut jamais parler de la production de CO2, sinon les
gens n'ecoutent plus. Alors qu'en fait, le plus important, c'est de parvenir a faire comprendre
aux gens qu'il y a moyen d'étre plus propre et, a terme, d'étre plus efficace. Et je trouve ¢a, a
mon avis, la meilleure des approches. Ca ne sert a rien de dire qu'il faut étre rétrograde, qu'il
faut retourner en arriére. On n'est pas prét. Notre société n'est pas préte aujourd'hui a avoir une
moins bonne qualité de vie demain qu'hier. 1ls vont devoir augmenter la maniere de soigner les
gens, la durée de vie, I'éducation, etc. Ca ne peut pas baisser. Si ¢a baisse, c'est I'emeute. Et
donc, on va continuer a avoir de la croissance, on va continuer a vivre de mieux en mieux, a
avoir une durée de vie qui est de plus en plus longue, une qualité de vie meilleure et pour le
monde entier, mais de maniere plus propre et donc plus responsable, avec donc moins de
production de déchets.

Et un dernier mot par rapport aux commerces locaux, maintenant la crise écrase tout et donc
les gens vont dans les grandes surfaces, ont I'impression de payer moins cher et ils achétent des
produits qui viennent de n'importe ou les pommes ne viennent pas de Belgique. Ce sont les
grandes surfaces qui ne devraient méme pas proposer des pommes qui viennent du Chili. Les
gens préférent acheter des saletés mais moins cher, par contre un iPhone tout le monde en a, et
le prix ne dérange personne. De plus, le commerce local, il paye ses impdts localement.
Amazon Il n'y a pas 1 € d'impéts qui est payé a la Belgique. Donc si vous vous achetez a un
petit commerce local, il paye toutes ses taxes et lui ne fait pas d'évasion fiscale. Une meilleure
alimentation mene aussi a une meilleure sante.
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PERSON D

Question 1 : Je suis géographe de base, je travail depuis huit ans dans les projets smart city,
j'accompagne I'ensemble des communes du territoire et le territoire de maniere générale, sur la
thématique des smart city a Bruxelles et logement. J’ai donc accompagné les communes dans
les appels a projets que la Région lance et inversement, faire remonter les besoins au niveau de
la Région et travailler dans les deux sens. Et donc, depuis 3-4 ans chaque intercommunale a un
référent smart région, comme moi.

Question 2 : Les maisons intelligentes pourraient rendre les villes plus durables en réduisant la
consommation d'énergie et en optimisant les ressources. Elles offrent également un confort et
une expérience de vie plus agréable.

Question 3 : Je ne sais pas s'il pourrait y avoir un rebond, moi ce que j'ai envie de dire par
rapport a ¢a, c'est moi je crois trés fort au monitoring de maniére général, par rapport aux efforts
climatiques de maniére général, ce qui est compliqué c'est de voir et d'objectiver ou on en est
par rapport a I'évolution climatique et par rapport a ses efforts que I'on nous demande tous de
faire. C'est ""ou on en est? vers ou on va? quels sont les impacts des efforts que chacun fait?".
Du coup, dans une maison, qui a finalement une petite structure, pouvoir monitorer les
synergies, les pertes énergeétiques, les gains, pouvoir voir que quand on ferme les portes, les
fenétres, quand on régule son thermostat, sa chaudiére, on voit quel impact cela a, a court,
moyen et long terme, je trouve cela important. Donc je n'en sais rien sur les effets rebonds, et
sur le fait que les consommations de tous les capteurs sont supérieurs aux economies. Je pense
que pouvoir monitorer et se rendre compte des choses, c'est important. Derriere ¢a, il y a toute
la donnée. Je crois au monitoring, aux compteurs électriques intelligents. Apres cela, il faut
éduquer, expliquer, car voir des chiffres, des graphiques n'est pas toujours facile a comprendre.
Donc il y a tout I'enjeux de bien monitorer, d'enregistrer et de collecter la donnée. 1l faut avoir
des bons outils pour vulgariser les données et vulgariser les objectifs, les enjeux et les
tendances.

Question 4 : Alors il y a deux parties a ta question. Premiérement, comment on fait pour
changer les habitudes, est-ce que les technologies y participent? Deuxiement, la question des
lacunes technologiques et de I'éducation des gens. Faire changer les habitudes des gens, c'est
tres compliqué, encore une fois, par rapport aux problémes climatiques, on est super mauvais,
pour le moment, on met la téte dans le sable, parce que ¢a fait peur, parce qu'on ne sait pas
comment s'y prendre. Et donc on a pas envie de regarder les choses en face et on fait l'autruche.
Je pense qu'une maniere de mettre en mouvement les gens de maniére globale, ¢a j'y crois trés
fort, c'est de raconter une histoire positive, de dire que c'est faisable. L'alarmisme c'est bien
mais quand tu as trop peur devant un danger, tu es tétanisé, la on est un peu la dedans. Par
rapport aux lacunes numériques, je pense qu'il y a deux éléments, un je pense que les
technologies doivent étre plus faciles a apprehender, c'est aux technologies a s'adapter aux
gends et les gens doivent s'adapter aux nouvelles technologies. Et puis il y a tout I'enjeu
d'éducation, il y a un enjeu de dingue a éduquer, nous on travaille la-dessus, des plans de
formation aux technologies et aux villes intelligentes, a la data, aux capteurs. Parce que je pense
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qu'il y a un enjeu énorme, parce que sinon, et c'est déja le cas on aura une société a deux
vitesses, on va laisser beaucoup de gens sur le coté. Je pense que l'arrivée de l'intelligence
artificielle, ce qu'il y a et aura dans les maisons intelligentes, est probablement aussi une
illusion. Cela va mener a une révolution de dingue, ¢a va laisser beaucoup de gens sur le cote,
s’ils n'appréhendent pas I'intelligence artificielle, ne I'integrent pas, de gré ou de force, il faudra
qu'ils I’integrent, je pense, pour ne pas étre laissés pour compte dans la société de demain. Et
c'est vraiment presque demain car I'lA prend une grande place de nos jours.

Question 5 : Tout ce qui est domotique, ¢a dépend a quel point le processus est automatise.
Moli, je pense que c'est important que le process reste au service de et qu'on comprenne
comment les choses fonctionnent. Par exemple, les intelligences artificielles, comme chatgpt,
si tu ne sais pas comment elle fonction derriére, tu vas lui poser des questions auxquelles elle
n'est pas censée répondre, qu'elle ne sait pas répondre ou qui sont fausses. Donc pour tout ce
qui est automatisation, c'est important de comprendre en deux mots comment ¢a fonctionne,
comment désactiver l'automatisation, et la domotique dans la maison pour repasser au manuel.
Il faut comprendre, ce qu'il se passe si tu coupes le courant, si ¢a fait un reset ou pas. C'est la
que s'il n'y a pas d'éducation, relativement basique, il y a un monde a deux vitesses avec des
gens qui utilisent un peu la technologie, mais I'utilisent mal parce qu'ils sont perdus. Donc ¢a
aussi ca fait partie de I'éducation, ce n'est pas juste éduquer les gens qui n'aiment pas la
technologie a I'aimer et a intégrer, c'est aussi comprendre et pouvoir palier aux problémes de
technologie.

Question 6 : Je viens d’y répondre dans la question précédente.

Question 7 : Pour moi, la technologie comme vecteur d'inclusion sociale, je n’y crois pas
vraiment. Pour connecter les gens, il y a les réseaux sociaux, etc, c'est bien mais ¢a a ses limites
et je crois qu'il faut garder de vrais contacts humains. On I'a vu avec le Covid et toutes les
réunions par Teams, on en a fait plein, on continue, on en fait plus gqu'avant, mais je vois quand
méme qu'on essaye au maximum de revenir du présentiel parce que la qualité des échanges et
des échanges informels sont meilleurs. On est peut-étre plus efficace lors de la réunion en ligne,
mais il y a beaucoup moins de non-dits, de trucs qui se font apres la réunion en présentiel. S'il
y a bien un domaine sur lequel les nouvelles technologies ont leurs limites, c'est bien les
relations entre les gens et heureusement. Du coup, connecter les gens je ne sais pas mais qui
connecte les choses et les objets a des gens, oui. Les contacts humains restent essentiels.

Question 8 : Oui, sirement, on y travaille nous, sur la question du monitoring, je pense que
c'est important de bien voir ou sont les flux piétons, la qualité de voirie, ou sont les
problématiques, ou sont les points noirs ou les zones dangereuses. Pour cela, il faut prioriser
les investissements publics en la matiere. Je plaide depuis longtemps sur la mobilité cyclable,
notamment en centre ville. Je suis impressionné par ce que font les flamand ou les hollandais
ou les danois. C'est hyper impressionnant, on a un retard de dingue par rapport a eux, comment
faire pour rattraper ce retard par rapport a des investissements tres conséquents. Construire des
autoroutes a vélo comme il y en & Anvers ou Amsterdam, ¢a coute tres cher. Pour prioriser les
investissements, c'est important, il faut avoir une meilleure connaissance des usages, de
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I'infrastructure, et ¢a, on peut le faire avec de nouvelles technologies, avec des capteurs, des
données. On peut le faire en collectant les données des cyclistes, par exemple via leur
smartphone. Je suis sOr que le numérique, le digital peut aider sur cette thématique la. 1l y a du
lien aussi avec la qualité de l'air, par exemple quand on est a vélo, il faut pouvoir dévier,
éventuellement les flux de vélos pour ne pas étre dans la pollution au pire moment.

Question 9 : Je ne m’y connais pas sur ce sujet.

Question 10 : Tout ce qui caméra et protection de la vie privee, c'est compliqueé. 11y a plein de
trucs a dire par rapport a ¢ca. Mais déja, on ne s'en rend pas compte mais notre vie privée n'est
plus privé du tout. On partage plein de trucs sur Facebook et Instagram. Derriére un téléphone,
il y a des scandales tous les jours. Ce que I'Europe a fait avec le GDPR, moi je trouve ¢a bien
et intéressant. Enfin, politiquement, il y avait une prise de conscience de la question. C'est
compliqué a mettre en place, a réguler, mais ¢a a le mérite d'exister. Aprés on va sur des
investissements d'une commune qui met des caméras avec reconnaissance faciale, ca fait peur.
Le respect de la vie privée c'est important, et le respect de la vie privée versus sécurité, je ne
suis pas sdr car ce genre de chose renforce aussi un sentiment d'insécurité. Quand il y a des
caméras partout, des policiers, des militaires avec des mitraillettes, cela n‘augmente pas le
sentiment de sécurité, parfois c'est l'inverse.

Question 11 : La thématique des déchets, je connais, on valorise I'ensemble des déchets sur la
province de Namur. C'est un vrai sujet. Les poubelles intelligentes, les bulles a verre
intelligentes, les collectes/tournées de poubelles intelligentes optimiseés, ce sont de projets sur
lequel je travaille. Oui il y a une régulation qui est nécessaire, il faut pousser au maximum au
recyclage. Il faut de I'éthique dans les achats. En tant quee structures publiques, on doit faire
des cahiers de charges, donc on ne peut pas aller dans un magasin acheter des puces
électroniques ou des capteurs et les mettre sur des poubelles. On va faire un appel d'offres et tu
peux mettre tes critéres éthiques, de durabilité, dire que les matériaux doivent étre recyclés. Et
ca, je pense qu'on ne le fait pas encore assez et qu'on peut le faire plus dans le cas des
commandes publiques, de valoriser les entreprises qui ont de I'éthique ou travaillent sur des
matériaux durables.

Question 12 : Oui, c'est important dans tout investissement de voir la rentabilité en prenant en
compte la maintenace, la mise a jour, et aussi le fait que les technologies sont hyper vite
dépassées. C'est pas compliqué parce que quand tu vois un truc innovant, tu veux y aller, tu te
dis que c'est super, c'est rentable. Mais il ne faut pas calculer la rentabilité sur trop longtemps
parce qu'effectivement, une technologie est tellement vite dépassée. Donc il faut que ce soit
rapidement rentable, mais cela fait partie du calcul.

Question 13: Le respect de la vie privée, la technologie doit répondre a une vraie
problématique et doit étre une solution. Il y a aussi le c6té relation sociale, il y a moyen de
rassembler les gens par un autre moyen que les technologies. De plus, il y a tout ce qui est les
conditions de fabrication des éléments techniques, et ¢a, c'est compliqué. Il y a la durabilité, le
fait d'étre recyclable, de suivre une économie circulaire. Souvent on se laisse aveugler par les
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technologies, I'lA pose des question énergétiques, ¢a a couté énormément énergétiquement
pour alimenter les algorithmes qui sont derriere.

Question 14 : Les architectes sGrement, qui n'integrent pas toujours ¢a. Je pense que tout le
monde peut collaborer sur le sujet. Les entrepreneurs, les propriétaires et les habitants. Intégrer
des habitants dans un projet c'est trés important car c'est eux qui vont I'utiliser. La technologie
dans les maisons c'est super mais il faut la comprendre, il faut le monde d'emploi. Si la maison
a un systeme de ventillation et que les habitants ouvrent tout le temps la fenétre ¢a ne va pas.
Il faut une compréhension de la technologie et des usages. Ce qui est important aussi c'est le
pouvoir public et les aménageurs du territoire et aussi les entreprises, qu'elles comprennent
mieux les besoins. Il faut que les entreprises de nouvelles technologies et des villes intelligentes
parlent avec la ville, ce n'est pas souvent le cas. Les entreprises font des études de marché, vont
voir les clients pour répondre a leurs besoins et leurs attentes. Or, dans le cadre de marchés
publics, des villes intelligentes, ce n'est pas possible. Si la ville de Namur veut acheter des
cameéras pour la ville, elle ne peux pas aller chez une entreprise de caméras. Mais elles peuvent
et doivent parler pour répondre a une vraie demande et une vraie attente.

Question 15 : Je pense que oui si ¢a leur facilite la vie et leur permet de réduire des codts. Mais
il faut qu'ils s'en rendent compte, le monitoring c'est important.

Question 16 : Oui, ca peut I'étre si on fait attention a ce qu'on a dit, si ¢a répond a un vrai
besoin, si c'est efficace et que I'on puisse monitorer I'efficacité. Donc dans des usages raisonés
de la technologie, cela peut étre durable. Si les technologies sont mises en place dans cette
optique Ia, alors oui, mais ¢a demande des conditions.

Question 17 : Comme je viens de le dire, si les technologies sont mises en place dans cette
optique Ia, alors oui.
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