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What is IoT?

Kevin Ashton, co-founder of the Auto-ID Center at the Massachusetts Institute of Technology (MIT), first
mentioned the IoT in a presentation made by Procter & Gamble (P&G) in 1999. Wanting to present Radio
Frequency Identification (RFID) to P&G's senior management, Ashton titled his presentation "The Internet of
Intelligent Things" to incorporate a new trend from 1999: the Internet.

MIT professor Neil Gershenfeld's book "When Things Start Thinking" also appeared in 1999. It didn't use the
exact term, but it gave a clear vision of where IoT is going.

The Internet of Things (IoT) is a system of interconnected computer devices, mechanical and digital
machines, objects, animals or people that have unique identifiers and the ability to transfer data over the
network without the need for interactions between people or humans and computers.

The IoT is described as a world in which everyday objects are characterized by intelligence - including
toasters, washing machines. In order for an intelligent device to be able to communicate with its
environment, it needs to have a suitable physical component (interface) through which it can be directly or
indirectly connected to the Internet (e.g. a WiFi network adapter), and also to support suitable network
technologies and communication protocols.
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IoT Day

The Day of the Internet of Things is celebrated on April 9 in the form of lectures and demonstrations of a
new vision of the use of things we use in our daily lives.

On the page https://iotday.org/ you can find events dedicated to IoT.
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Percentage of companies using IoT devices, 2021
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20% of companies in Serbia are using IoT devices

Source: https://ec.europa.eu/eurostat/statistics-
explained/images/8/83/Enterprises_using_IoT_devices%2C_2021_%28%25_of_enterprises%29.png



How do organizations benefit from IoT?

Some of the benefits of IoT enable businesses to:

 monitor their overall business processes;
 save time and money;
 improve employee productivity;
 integrate and adapt business models;
 make better business decisions;
 generate more income.

IoT encourages companies to rethink the ways they approach their business and gives them the tools
to improve their business strategies.

IoT is most prevalent in manufacturing, transportation, and utility organizations, using sensors and
other IoT devices. IoT can benefit farmers by making their jobs easier. The sensors can collect data on
rainfall, humidity, temperature and soil content, as well as other factors that would help automate
agricultural techniques. Smart cities can help citizens reduce waste and energy consumption.
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Multi-layered IoT architecture

The application of a wide range of applications should provide "smart" infrastructure in almost all
areas, such as sustainable and economical electricity, traffic, public services, water supply or when
usually, street lighting LED technology is replaced.

Seen from the aspect of managing and processing all that data, a multi-layered IoT architecture
consists of several parameters that are mutually complementary:

 Parameter measurement and data reading. All of us and our daily activities leave a digital mark on
the world.

 Networking and data access,
 Data storage in internet infrastructure,
 Applicable infrastructure layer - end product and information availability.

There are already a number of platforms in the world that are used to build IoT solutions. Among the
most famous are certainly Microsoft Azure, Amazon, HP Helion, Oracle Cloud and others.

7Curricula innovation in climate-smart urban development based 
on green and energy efficiency with the non-academic sector www.smartwb.ucg.ac.me



Multi-layered IoT architecture
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Areas of application of IoT

 Personal and business purposes: automation of houses, buildings, apartments and offices.

 Urban environment: automation of cities, roads, parking, lighting, surveillance systems, etc.

 Education: automation of faculties, classrooms and libraries.

 Healthcare: automation of hospitals, health centers, patient monitoring, wearable devices.

 Logistics: automation of transport, tracking of goods delivery, diagnosis of vehicle condition.

 Industry: automation of factories, warehouses and warehouses, monitoring of machines and tools.

 Environment: monitoring of weather conditions, air pollution, noise, fires and floods.

 Energy systems: smart power grids and renewable energy systems.

 Retail: automation of inventory management processes and smart payments.

 Agriculture: automation of irrigation systems and control of greenhouses.

 Robotics: smart robots.
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Examples of the use of IoT in everyday life

Some examples of how we use IoT in our daily lives are:

 Smart appliances (stoves, refrigerators, washers and dryers, coffee makers)

 Smart security systems, smart locks and smart doorbells

 Smart home hubs that control home lighting, heating and cooling

 Smart assistants

 Fitness trackers, sleep trackers and smart scales

New consumer IoT trends include smart active wear, smart athletic shoes, and connected vehicles that
tell us everything from how close we are to vehicles around us to the best route to avoid traffic jams.
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What is a smart home?

A smart home is a facility equipped with the most modern technology that allows you to feel safe with
maximum comfort and achieve significant savings in energy consumption.

It is a house that has built-in different types of sensors that are connected to smart devices in the
household in a special system. The system can be managed in different ways, all in accordance with the
needs and habits of the user.

The essence of a smart home system is to enable you to easily manage all systems that automatically
adapt to your needs and habits.

An important feature of the system is that it adapts to the user's habits, activities, mood or lifestyle. As
the smart home system rationally consumes energy and generally reduces the need for electricity
production, it actively contributes to the preservation of the environment.

Home automation is automating the ability to control devices around the home - from windows to pet
feeders - with the simple push of a button (or voice command).
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What is a smart home?

Modern buildings should be safe and comfortable to use and monitor, and consume as little energy as
possible. Fulfillment of those requirements can be achieved through automation and intelligent
networking of technical equipment.

A building becomes truly smart only if all components work together in a coordinated way – regardless
of the manufacturer, they are handled centrally and simply. In fact, this applies to all types of products:
lighting, heating, air conditioning, shading, ventilation and security technology as well as door and
window technology.

Thanks to automated, networked building technology, smart buildings dynamically adapt to the
environment and user behavior. This makes them safer, more comfortable and more energy efficient.
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Basic advantages of the smart system

Security

The system not only informs you about events, but also takes certain measures to prevent or minimize
potential danger. By implementing a smart home system, the security of your building has been raised
to a higher level, and you, as a user, have been maximally simplified in using the system in your daily
life.

 Technical alarms (fire, flood, gas leak, ...)

 Anti-burglary (alarm) system

 Video intercom and access control

 Presence simulation
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Basic advantages of the smart system

Comfort

Compared to classic electrical installations, intelligent electrical installations offer numerous
advantages. All different functional subsystems in the facility are connected in one communication
system. Which enables optimal, energy-efficient interaction of all subsystems in the building, which is
almost impossible to achieve with conventional technologies. This system enables interactive control
of a large number of different subsystems providing maximum comfort.

Energetic efficiency

Efficient use of energy is the responsibility of all of us. In addition to environmental protection, it is
also very useful from the financial side.

The facility is constantly adapting to the current situation. It knows that when you are not in the room,
it should turn off the light, it knows that the air conditioner should not work when the windows are
open, it knows to lower the temperature in the winter when you leave the building, it knows to lower
the blinds in the summer when the sun is warming.
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Components of a smart home system

There are many categories of smart home devices, from lights and temperature thermostats, to small
home appliances, to locks and security in your home. So, water heater, heater, lamp, coffee machine,
security lock are just some of the devices that can be controlled with just one click via tablet or
smartphone.

The smart home system consists of modules, i.e. wireless components, which are independent and
allow users to upgrade the system as needed. Thus there are:

 Different types of sensors (motion sensor, temperature sensor)
 Detectors for doors, windows, water detector, floods
 Management modules
 Modules for lighting regulation
 Central modules
 Alarms and various security packages
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How is the smart home system managed?

The central controller is the module in charge of controlling the entire system. Also, its role is
automation. It unites all the devices of the system using a wireless connection and "communicates"
with them.

As for the user interface, the possibilities are numerous, so a universal remote control, phone, tablet,
PC, a special device intended for smart home systems or even voice control can be used to control the
system.

Managing such a system is intuitive and easy. No special technical or IT knowledge is required. If you
know how to use a remote control or a mobile phone, it will be enough for you to enjoy all the benefits
that the smart home system provides.
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Protocols for smart home automation

The first industry standard for home automation was and still is KNX. It allows devices to connect to
each other via wiring, radio frequencies and wireless protocols.

Today, Zigbee, Z-Wave and Insteon are the leading home automation protocols - and they are all very
complex and based on modern wireless technologies. They use electricity, radio waves and wireless
technology to send and receive messages to and from devices.

Many manufacturers support open systems (e.g. BACnet, KNX, LON, SMI, DALI). Therefore, their
components are interoperable and can communicate with each other within the system.
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KNX technology of smart homes

All the different functional subsystems inside the building are integrated through a bus connection into one
communication system. This enables the most favorable and energy-efficient interaction of subsystems,
which is almost impossible with conventional technologies.

All electrical functions are connected to each other via a single bus system, regardless of whether it is a
residential house or an office building.

The system enables the implementation of a large number of interconnected functions, including:

 control and regulation of lighting
 control of blinds and venetian blinds
 regulation of heating, ventilation and climate
 security systems and monitoring
 central automation
 energy and load management
 audio and video functions
 remote management and maintenance
 visualization and management
 connection with other systems.
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Honda smart home

Honda Smart Home generates enough solar energy to power a house and a car, and there is a surplus
that goes back into the grid. Built on the campus of the University of California, Honda smart home
follows in the footsteps of the Honda Smart Home System, which the company demonstrated in Japan
in 2012.

Honda smart home is powered by the company's home energy management system (HEMS). This
Honda system, which is the brain of the operation, is located in the garage and monitors and optimizes
electricity consumption throughout the home's micro-grid. A geothermal heat pump provides the
home with heating, cooling and hot water, all with just one machine. The water is heated in the tank
and delivered to the shower. That shower water is then used to heat cold city water, thus reducing the
energy needed to heat domestic hot water.

Source: https://www.gradjevinarstvo.rs/tekstovi/4479/820/pametna-kuca-kompanije-%E2%80%9Ehonda%E2%80%9C
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Honda Smart Home US
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Desigo

Desigo system can be used for automation in business facilities. By using tested applications, energy
saving and monitoring functions, at all levels of the system, Desigo makes it possible to permanently
reduce energy costs without having to sacrifice comfort. Energy can also be saved by involving those
who use the premises in the process of automating the premises. If the consumption in your building
changes or you need to change the layout of the rooms, Desigo can easily adapt to the new situation.
Open communication standards offer cost-effective integration options for any building need – and
you benefit from maximum IT compatibility. Desigo complies with international BACnet standards and
AMEV recommendations.

Basic characteristics:
 Lower energy costs as a result of intelligent energy management and energy saving functions
 Long-term investment protection as a result of maximum flexibility
 An optimally air-conditioned room increases user productivity
 Greater efficiency with lower energy consumption for maintenance
 Simple management at every stage
 Certified reliability and durability

Source: http://www.sbt.rs/index.php?page=fd_sinteso_about
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Smart devices

Smart home controllers

1. Echo speaker
The Echo is a Bluetooth speaker powered by Alexa, Amazon's voice assistant. You can use Alexa to
control most devices in your home with the sound of your voice.

2. Brilliant control-wall switch
Brilliant Control is a unique wall switch that uses Wi-Fi to connect and control various smart devices in
your home. It features a color touchscreen with simple button controls that let you listen to music,
control lighting, adjust thermostat temperatures and see who's at your door. It works with many
popular smart homes, including Ecobee, Nest, Philips Hue, Ring and Sonos, and has built-in Amazon
Alexa voice support.

3. Logitech Harmony Elite Universal Remote
The Logitech Harmony Elite is a universal remote control for a reason: it controls much more than TV
and stereo sound. Controls all Bluetooth, Wi-Fi, Zigbee, Z-Wave or infrared devices in your house.
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Smart devices

4. iHome iSP6X SmartPlug
The iHome iSP6X SmartPlug allows you to easily control devices from your smartphone. Not only does
it support Amazon Alexa and Google Assistant voice control, but it also works with Apple HomeKit,
Nest, Samsung SmartThings and Wink.

Smart lighting
1. Philips lighting
The Philips Hue line offers you bulbs that allow you to control not only the intensity of the light, but
also the color. It offers voice control over the lighting system as well as the ability to use the bulbs
outdoors.

2. Ecobee Switch+
Ecobee is the first company with the Amazon Alexa system. It's more than just a smart light switch that
connects to Wi-Fi and can be controlled by a mobile app. It allows you to find out current news,
weather and sports scores, play music and control other smart home devices.

Source: https://www.securitysee.com/2019/01/tehnologija-pametnih-kuca/
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Smart homes and risks

Although smart home technology provides numerous benefits and protects owners with advanced
security features, it can also expose them to cyber attacks. There are also the often-overlooked
security risks of smart home technology — privacy breaches that are critical to consider and eliminate.

Devices in a smart home are connected to the Internet via a protocol. This means that your
refrigerator, microwave, television, CCTV camera, alarm, air conditioner, boiler, so any device in the
house can be part of a smart system, and even blinds that can be raised with a button or clap. The
information collected by these devices is stored in the cloud and organized to understand your
behavior patterns. If all that data stored on your devices falls into the wrong hands, you are at risk:

 Identity Theft: Hackers can take your credit card information, Social Security number, and bank
account number.

 Spying and monitoring: Hackers can gain unauthorized access to your smart home cameras and
audio devices and manipulate the system to give their commands. By doing this, they track
everything you do or say and can use it against you.
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Smart homes and risks

 Location Tracking: Smart home devices are connected to a Global Positioning System (GPS) tracking
system that automatically detects the location of your home. The location signals collected by GPS
are supposed to be private, but because they are stored in the cloud, they are exposed to hackers.

 Data manipulation: Data transmitted through smart home devices is unencrypted. A scrupulous
intruder could break into your home and get away with no evidence on your camera. They simply
manipulated the data by replacing the original data with a modified version.

Source: https://www.securitysee.com/2022/04/pametne-kuce-pametni-rizici-zastitite-svoj-dom-u-par-koraka/
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Smart home functions

Basic functions of a smart home
 Smart speakers
 Smart TVs
 Smart thermostats
 Smart sockets
 Automated lighting
 Video intercoms
 Robotic vacuum cleaners

Smart kitchen
 Smart refrigerators
 Smart oven
 A smart dish machine
 Smart plates and cutlery
 Smart stoves
 Smart waste bins
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Smart home functions

Smart bathroom
 Smart washing machine and dryer
 Smart toilets
 Bathroom mirrors
 Smart showers

Smart children's rooms
 A smart cradle
 Smart Health Checkers
 Smart changing tables
 Smart beds

Smart pet care
 Smart door for pets
 Smart feeders
 Self-cleaning boxes for cats

Source: https://www.daibau.rs/cene/pametne_kuce
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Trends and challenges in society

The fundamental role of cities in driving sustainable development is intertwined with major social
trends and challenges to which all cities must adapt, but which also create new opportunities.

 Globalization and urbanization. These two processes support each other: globalization causes
people to move to cities - with their advantages of agglomeration, while urbanization encourages
the economic and cultural interdependence of the world and creates an ecological footprint across
the planet.

 Geographical differences. In addition to the persistence of social inequalities, which create
problems with unequal living standards and lack of affordability of housing in cities, there are large
economic inequalities between larger and smaller environments, peripheral and old industrial
cities, resulting in an uneven quality of life.

 Crises and pandemics. The financial crisis of 2008 and the outbreak of COVID-19 contributed to
new global instabilities, exacerbating the economic and social problems of cities.

 Digital transformations. Information and communication technologies (ICT) and the fourth
industrial revolution offer new opportunities to manage cities more efficiently and to improve
people's well-being, and introduce new challenges to privacy and democracy.
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Trends and challenges in society

 Population aging. Aging produces specific requirements for urban infrastructure, health and social
care systems, housing and public space.

 Climate and environmental challenges. Besides facing the global transformations associated with
climate change and its implications for energy transitions, cities are also faced with localized
environmental pressures, such as air and water pollution and noise, that affect public health.

 Natural and technological hazards. Urbanization reduces the distances between population
centers, industrial areas, sea coasts and other areas subject to the effects of natural hazards and
increases the population's exposure to technological hazards.
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What is a smart city?

A smart city is one of the components of the digital economy and implies the comprehensive
application of information and communication technologies in city management processes.

This means that all aspects of functioning are fully managed through technology: property, transport,
water and energy supply services, traffic, education, healthcare.

By integrating technology and the natural environment, sustainable development, safety and health
are achieved with the aim of increasing the quality of life of citizens.

The city uses IoT sensors, networks and applications to collect relevant data, such as traffic congestion,
energy use and air quality.

Smart cities are based on the complete use of technology, i.e. artificial intelligence. For smart city
technology to work, a fairly expensive infrastructure is needed.
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What is a smart city?

At the United Nations Development Program (UNDP), when we say "smart cities", we mean the use of
new technologies to help ensure inclusive, sustainable urban development, taking into account
people, the economy and the environment.

The IT infrastructure of a smart city is a very complex system consisting of numerous complex
subsystems, connected computers, controllers, devices, sensors and other technological components.
All of them during operation generate huge amounts of data that need to be transferred, processed,
analyzed and stored, which will be needed in the future.

The growth of the urban population has led to a collapse in many industries, for example the collapse
of urban transport. The burden on all city services has increased enormously: health care, housing and
utilities, etc. The goal is to make the urban economy as automated as possible, and the city "smart".

The development of a smart city is often linked to the implementation of the following elements:
smart economy, smart population, smart administration, smart traffic, smart environment and smart
life.
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Application of IoT in smart cities

City lighting
Cities like London and Quebec are installing smart street lighting. Intelligent street lights function as WiFi
hotspots, come equipped with a surveillance camera, act as chargers for electric cars and phones, and even
measure air quality. This multi-hour street light works as a sensor and actuator, providing services that
improve the quality of life of residents while collecting important data about the environment.

Waste management
Cities apply technological solutions to achieve a cleaner environment and reduce pollution. For example, the
Songdo neighborhood of South Korea reduces noise pollution by removing garbage as a whole. The
buildings have a smart garbage collection station, where residents dispose of garbage bags, separating
organic and combustibles. The station is equipped with sensors that inform about the charge level. Garbage
is automatically sent through purpose-built pipes straight to the recycling center.

Integrated public transport
Sensors in public transport send traffic data to public transport management software. They tell you in real
time how long you have to wait for a bus or train, warning of traffic jams or delays.
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Examples of cities with smart street lighting

Barcelona
Barcelona published its first Lighting Masterplan in 2012, which included the use of smart LED poles. They
are currently working on installing 10,000 LED street lights across all districts. The lights contain sensors that
detect motion and dim to save energy when no one is around. The smart lampposts are controlled
remotely and also provide free Wi-Fi throughout the city and collect data on air and noise pollution.

Copenhagen
The city's lighting master plan was approved in 2014 and implemented 20,000 LED street lights that
improved energy efficiency with savings of approximately 65%. Through remote control and lighting control,
they dim the lights when they are not needed or increase their power, providing additional safety when
cyclists or pedestrians pass.

Chicago
The city launched its smart lighting program in 2017. It is slated to install 270,000 LED street lights over four
years. Chicago estimates it will save about $10 million each year. Better quality light provided by LED
technology will improve visibility and safety. The project includes a monitoring and control system that will
improve maintenance with real-time updates when outages occur.
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Examples of cities with smart street lighting

London
The City of London, known as the Square Mile, is located in the heart of Greater London UK. It is the world's
leading center for business. Its narrow streets and tall buildings make it difficult to connect. The city decided
to create a low-spectrum RF network, where each lamppost is connected via IP and acts as a node. The
conversion of around 12,500 street lights to LED by 2020 is expected to result in energy savings of at least
70% and a reduction in CO2 emissions and maintenance costs.
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Albuquerque

Prior to the renovation of 20,000 lighting points in Albuquerque, Citelum took an inventory of urban
equipment and implemented an LED lighting demonstrator, to show how customized lighting can improve
the safety and attractiveness of the city.
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Increasing economic, social and environmental value

 Improve lighting around events and busy shopping or restaurant areas at night, encouraging
increased economic activity late at night

 Improve public safety through better lighting, as well as the use of CCTV and other sensor
technologies

 Improve energy efficiency resulting in lower energy demand, lower electricity production and more
sustainable use of resources

 Use technology for visibility and communication (changing lights, speakers for music, warnings and
announcements) to improve the quality and safety of urban space

 Ensure a satisfactory return on investment by using collected data to accurately inform network
changes and decision making
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Solutions that can be connected to smart lighting

Some of the solutions that can currently be implemented alongside smart street lighting upgrades
include:

 broadband connection

 traffic light commands

 traffic management

 smart parking

 charging stations for electric vehicles

 air quality and noise monitoring

 public safety through HD video

 pedestrian detection
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Smart urban transport

Smart transportation infrastructure uses big data and IoT technologies to provide residents with a
faster and safer route through the city. At the same time, it provides city authorities with data on
traffic flow, enabling them to manage transit efficiently.

A smart urban transport system usually consists of an Intelligent Transport Network (ITN). A network
usually includes:

 A transport management system that optimizes public transport traffic flow. Ideally, the system
should include all mobility options, including micro-mobility and mode segmentation.

 Vehicle control system: which ensures safety and prevents accidents by monitoring and alerting
road conditions.

 Electronic timetable and route information system – mainly in the form of real-time displays at bus
stations and railway stations. This, combined with a mobility app, informs consumers about
available transport options and route conditions.

 One "all inclusive" travel ticket: travel using all available public transport options. An example of
this is the Oyster card in London.
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Smart city = safe city

A safe city is a city that, by integrating technology and the natural environment, increases the
efficiency of processes in the field of security, with the aim of reducing crime and terrorist threats,
enabling the life of citizens in a healthy environment and easy access to health care and achieving
readiness and quick response to threatening or crisis situations.

A safe city system should include the following features:

 health care
 smart traffic systems and routes
 smart security surveillance systems
 search, detection and identification
 smart crisis management systems to support decision-making
 early warning, monitoring and forecasting of emergency situations and environments
 central police units and integrated rescue system (IRS)
 secure internet connection and data protection
 secure data processing centers
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Smart cities for a smart society

Smart cities, in the way they are defined, will not fulfill all the ambitions that have been set, so the
concept of Responsive Cities and Sustainable Cities was quickly created.

The cities of the future should be aligned with the UN's Sustainable Development Agenda and
contribute to the achievement of the Sustainable Development Goals and, above all, Goal 11
Sustainable Cities and Communities.

The goals set for urban centers are to reduce losses in the use of resources, to optimize their use by
making life in the city cheaper, but at the same time by reducing the consumption of natural resources
and reducing harmful effects on the environment (e.g. waste recycling and reuse).

The EU adopted new Cohesive Development Policies for the period 2021-2027. and in that document it
is possible to recognize some of the most important details, such as the launch of the European
Innovation Partnership on Smart Cities and Communities (EIP-SCC), the gathering of cities and local
communities around small and medium-sized enterprises (Small and Medium Enterprises, SME),
banking sector, development and research centers and academic communities.
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Singapore and the cities of the future

Singapore is a country where 80 percent of the population lives in publicly owned households, so the
government's commitment to sustainable urban architecture has had a major impact on the city-state's
development.

42,000 apartments will be built in five districts, and this will be the twenty-fourth residential area built by
the Singapore government after World War II. The ecological city will be called Tengah, which means
mediocrity or middle in Malay.

The inhabitants of the city will use water cooled with the help of solar energy, which will further reduce the
emission of harmful gases.

The infrastructure is designed through the concept of traffic separation, with an underground infrastructure
that will house parking spaces, roads and communal services, so everything on the ground will be subject to
the free movement of residents.

 Singapore has the best ratio of greenery to people
 Mobile gardens - green roofs on buses in Singapore
 Singapore got solar trash cans
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Singapore and the cities of the future
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Source: https://www.youtube.com/watch?v=ke8_9sHSFls



Smart trash bins

A main street in downtown Singapore has received solar-powered garbage cans.

These solar bins also have Wi-Fi, which users can connect to for free from 11 a.m. to 9 p.m. The bins
also have technology that notifies the municipal service when they are full.

Similar trash cans are found in about 45 cities around the world.
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Vienna as an example of a smart city

Goal: High quality of life for everyone in Vienna through social and technical innovation in all areas,
with maximum conservation of resources.

The Smart City Wien framework strategy sets guidelines for the mid- and long-term transformation of
the city. Today, new challenges and trends require intelligent cities to step up and take action in
relatively short intervals. The threat of the climate crisis, for example, seems increasingly imminent
and requires ambitious responses and the ability to adapt.

As a smart city, Vienna must therefore measure its progress in order to manage it more effectively. To
this end, Vienna has updated its Smart City Wien Framework Strategy (based on the results of the first
smart city monitoring process) to maintain its leading position and continue to set new standards.
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Songdo

Songdo highlights its 40 percent green space, including a park - Songdo Central Park.

The Songdo International Business District in northwestern South Korea is one of the largest and most impressive
real estate group investments in history. It is a so-called "smart city" worth about 40 billion dollars that covers 6
km2 along the Yellow Sea in Incheon.

The water pipes are designed to prevent unnecessary consumption of drinking water, and it has an advanced
garbage recycling system that eliminates the need for city cleanliness.

Songdo is also the first Korean district where all major buildings have LEED green building certification. There are
also 26 kilometers of bike paths and numerous charging stations for electric vehicles. Sensors are installed in
buildings and streets that collect relevant information on energy and water consumption.
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A little bit of Economics…
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How much does all of these cost?

How to provide the needed financial resources?

Is it going to be profitable?

Is Government ready to provide the funds for IoT and Smart Cities?

Can the private sector do it on its own?



Public-private partnership
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Public-private partnership
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Public-private partnership

49Curricula innovation in climate-smart urban development based 
on green and energy efficiency with the non-academic sector www.smartwb.ucg.ac.me



Public-private-people partnership
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When Dubai introduced its smart city initiative in 2014, this embarked the city’s transformation through various
verticals including legal, governance, infrastructure and services between others. A strategic rapid action and
Dubai data law was created along with huge technology implementations as part of this initiative. Smart Dubai
Platform was one of the significant applications that aims to unite Dubai’s efforts on data, ICT infrastructure and
service levels. Forming the backbone of the city-wide digital transformation to offer entities with commonly
needed data, IoT and relevant ICT infrastructure needs.

The platform aims to link the city models that have been built separately and operating in silos by applying a
collaborative approach that integrates the city information technology and services to reshape the way government
services are structured and introduced to the customers. SDP major role is to acts as a technical incubator to
foster new seamless and innovative city-wide services. To deliver such a globally competitive platform, Smart
Dubai has started a public-private partnership (PPP) with its Strategic Private Sector Partner, Du (a major integrated
telecommunications services provider in UAE).

The adoption of such model allows private partners to bring their extensive expertise and skills in ICT to
implement and manage the large Smart Dubai Platform and provide cutting edge services e.g. IoT, Data, etc.
SDP, moreover, features functions include but not limited to personalized dashboards and analytical tools, Single
sign on with Unified ID, digital payment gateways and other services such as providing real-time app environment
and infrastructure and a catalogue of open and shared city data exchanged and shared on a secure cloud. The
utilization of these offerings will drive a huge impact on Dubai economically, environmentally and socially.

Smart Dubai Platform
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Smart Dubai Platform



Chicago Millennium Parking Garages, Illinois, United States
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The collaboration and outcomes: The partnership consists of a 100-
year City of Chicago management concession, with over 80 years
remaining still. It’s been operated by SP Plus, a mobility services
company, and strategic investors include global infrastructure
investment and pension funds with a long-term stake in the future of
urban mobility. The project enables an extensive network of corporate,
start-up, municipal and civic partners working together. The capital
improvement plan spans physical infrastructure, digital connectivity,
energy infrastructure, expanded access points and accessibility.

Defining the value of a public asset over time is a big challenge,
whether to estimate the possible risks or accurately assess the present
value. As technology changes fast, the use of an asset could also
change, and so does its value, for example, if cars are replaced for
another form of transport. The value an asset has today has to include
the revenues that will be generated in the future. The Chicago
Millennium Parking Garages is an ongoing project looking at how a
physical asset holds an opportunity to evolve through technology and
cross-sector collaboration.



City of San Diego, California, United States
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The project: The city’s old sodium vapour streetlamps were
replaced with LED lights, using 60% less energy and reducing
maintenance due to longer life spans. Overall, more than
35,000 lights were replaced by General Electric (GE), reducing
approximately $2.2 million annually in energy use and
maintenance costs. It was acknowledged that additional
benefits could be included through this expanded connectivity.

The first step was to connect the city’s lighting infrastructure
through LightGrid – a wireless system and adaptive control
program to control and monitor streetlights remotely. The
following step was that the City of San Diego agreed to pilot
GE’s system called “Intelligent Environments for Cities”,
enabling the connectivity of machines – adding nodes holding
sensors in LED streetlamps – to a network that links devices
and processes metadata collected into the cloud.



New York City, New York, United States
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In 2013, the City of New York launched the Reinvent Payphones
Challenge to spur the development of physical and virtual
prototypes that reimagine the future of the city’s more than
10,000 ageing public pay telephones. The public challenge
engaged hundreds of urban designers, planners, technologists
and policy experts, and many proposals were received.

A consortium of companies, known as CityBridge, was awarded a
non-exclusive 12-year franchise agreement to design, install,
operate, repair, maintain, upgrade, remove and replace public
communications structures. In 2015, CityBridge started replacing
the city’s obsolete payphones with smart kiosks (called “links”)
that provide free Wi-Fi, maps, transport updates, video calls,
device charging and more. CityBridge finances and operates the
entire LinkNYC system and offers the services to users free of
charge, funded with advertising revenues and other auxiliary
services.



Dijon Metropole, France
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Context: The project was
conceptualized to increase
economic development and attract
new participants from the
innovation sector by connecting
the 23 municipalities’ urban
equipment and centralizing their
control on a single centre.

The project: France’s city of Dijon is becoming an intelligent metropolis by developing a remote management
control system. The connected control station (PPC) gathers digital data from all urban equipment (traffic
lights, street lighting, video safety, etc.) of the 23 municipalities of the territory.4 The 12year public-private
partnership was developed between the Dijon Metropole and a consortium of four private sector actors
(Bouygues, Capgemini, EDF and Suez



Almaty, Kazakhstan
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The collaboration and outcomes: The investment
partner provided 100% of the investment and
operational costs, and the city government provided
regulatory support. The mayor’s office introduced a
differentiated tariff to promote the use of the
electronic fare system, whereas cash payment was
set two times higher than non-cash payment. The
government provides a fixed payment to the
partners for operating costs, and partners collect
revenues on ticketing.

The contract is in place from 2018 to 2023 and success is measured by pre-defined KPIs. These KPIs include the percentage
of on-time and consistent bus routing and scheduling, the proportion of electronic payments, etc. If KPIs are not achieved,
penalties are applied. As a result, adherence to the bus schedule has improved to 90% on time, on schedule, and the
volume of bus fleet revenues has more than doubled.



Thank You for your attention
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