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Welcome to Module 1 of the eLearning Course “Smart City”

This module will introduce the definition, idea, and components of Smart City. It will also look most
closely at the recent global standards of smart city with an aspect of smart technologies and as a
solution to complex contemporary urban problems.
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Background — Urbanization

In 2014, the United Nations put forward a forecast on urbanization. According to that, the urban
population ratio will reach 70 percent in 2050, and an explosive urban population growth is expected in
Asia and Africa

In the picture, red points represent megacities with over 10 million population. Also, the graphs below
describe that, Africa and Asia are not the areas with the biggest population, but the ratio of their

population growth is the most radical. You can see this by looking at the steep red curves.

In this context, a radical urbanization is expected to cause a number of diverse urban problems.
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Background - Urbanization

UN finds more than half of people now live in cities

More than half of the global population currently lives in urban areas, with that proportion projected
10 reach two-thirds by 2050, to the UN World pects report

UN (2014)
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“Urban Problems”

Learning objectives
By the end of this module, participants will be able to:

e Explain the background of Smart City’s emergence as an urban problem-solving solution.

e Describe Smart Cities as a system of diverse actors: citizens, businesses, technologies,
infrastructures, and government.

e Generate ideas for new Smart Cities applicable to each country.

Learning Objectives

Explain Smart City’s emergence as an urban
problem-solving solution.

Describe Smart Cities as systems of diverse actors.

Generate ideas of new Smart Cities.
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Background — Urbanization

There are many types of urban problems. Water problems (supply or sewerage), traffic problems
(traffic jam or parking), environmental problems (pollution or energy-related problems), and people-
related problems like education, housing, and crime are the most representative urban problems.

Every major city is unique in its own way, but each deals with the same, if not very similar problems.

Background - Urbanization

-

Every major city is
uniqué in its own
way.

Each deals with same
(or similar) problemsk

S
-

Background — 4t" Industrial Revolution

Most experts in urban problems believe that the technology can provide solutions to most of urban
problems.

As we are living in the 4th Industrial Revolution era, technologies can provide good opportunities to a
number of diverse areas of the city. This table shows the characteristics of city developments from the
1st industrial revolution to the 4IR.

Government was the only main agent of city developments from the 1st to the 2nd industrial
revolution era. On the other hand, local governments emerged as main agents of city developments
since the 3IR era, and citizens intervened as main agents of smart city developments during the 4IR. As
a result, city characteristics have changed evolved towards “Cities for citizens,” which means that the
goal of every services or application in cities is to enhance the quality of life of local citizens.

Also, the main emerging technologies in the 4IR are Big data, 10T, Al, and Blockchain. Therefore, most
applications in a city are operated by analyzing big data using hyper connected networks. Also, energy
sources are becoming more eco-friendly.
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Background - 4th Industrial Revolution
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Digital Transformation and Smart City

In other words, the technologies in the 4IR, such as smartphone, loT, Al, Big data, Cloud, Blockchain,
and 5G networks support the connection of things and people, data collection and analysis, and the
Intelligence of city services. This leads to changes in the way we create value in cities, and the relations
among participants in these cities. We can explain these changes by digital transformations.

So the city can be described as a platform that connects people, space, and things in the city.
Cities in the 4IR not only support infrastructures and services for people, but also data collections,
analysis, visualizations, and predictions. Smart city is hence a platform for data and the 4IR.

BigitalTransformation and Smart City

3 -2

} Changes in the way of
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and Intelligence > relations among
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=  (City as a platform for data and the 4™ Industrial revolution:
Data collection, analysis, visualization, and prediction

Connecting people, space, and things
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Digital Economy and Smart City
Smart city can be described as part of a digital economy.

According to the definition of the digital economy proposed by Bukht and Heeks, “That part of
economic output derived solely or primarily from digital technologies with a business model based on
digital goods or services”.

In the broad scope of the digital economy, characteristics of smart cities share a similar tone. Smart
Cities are not an isolated phenomenon but are part of a broader transition towards the digital
economy.

If you want to learn more about the smart city in the era of 4th industrial revolution and digital
transformation, it would be helpful if you read the reading material “World Economic Forum (2018).
Agile Cities: Preparing for the Fourth Industrial Revolution, Global Future Council on Cities and
Urbanization,”

Digital Economy and Smart City

Broad Scope: Digitalised Economy
= The definition of the digital economy
Narrow Scope: Digital Econom
proposed by Bukht and Heeks el :
(2017:17): Core: Digital (IT/ICT) Sector

—

e-Business

“That part of economic output derived solely
or primarily from digital technologies with a Oighs!
business model based on digital goods or tardware services Industry 4.0

- ” nanufacture software &
services. S Precision
. Platform agriculture

e-Commerce

economy
Algorithmic

Smart cities are not an isolated phenomenon ' economy
but are part of a broader transition towards a
digital economy.

UN SDGs and Smart City

The UN Sustainable Development Goals consider diverse streams of smart cities. SDG 11 was
established with the aim of making cities and human settlements inclusive, safe, resilient, and
sustainable.

In this sense, it is essential to consider SDGs when developing and building Smart Cities master plans.
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= The goalofSDG 11 is to fhake cities and human settlements inclusive, safe, resilient, and sustainable

Global Definitions of Smart City

From now on, global definitions of smart city will be introduced. According to the International
Telecommunication Union (ITU) 's 2014 survey, there are 116 definitions of smart cities globally. Which
means there is no specific definition for smart city.

However, there are essential keywords that most of the definitions comprise; ICT, environment and
sustainability, Infrastructures and services.

Also, the diagram shows the concept of Smart Cities, and its classifications. A smart city should have a
goal and an implementation plan. Major goals of a smart city can be for the city itself, or for the
citizens. The implementation of smart city can be the service, or the structure of it.

Global Definitions of Smart City

= According to the International Telecommunication Union (ITU) 's 2014 survey, there are 116 definitions of
smart cities globally

= Common keywords used to define the concept definition of Smart Cities are information and communication (ICT)
by 26%, followed by environment and sustainability (17%), infrastructures and services (17% ).

Smart City concept classification (2016)

Implementation
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Global Definitions of Smart City

Smart City Fundamentals

These are example definitions of a smart city.

ISO and BSI are the institutions of global standardization of technologies. They described Smart Cities
with some keywords, including: sustainability, technologies like data, digital systems, citizens, services

and quality of life.

Global Definitions of Smart City

International

Iso Organization fol

Standardization

Global Definitions of Smart City

“A Smart City dramatically increases the pace at which it improves it’s
sustainability and resilience... by fundamentally improving how it engages
society, hot it applies collaborative leadership methods, how it works across
disciplines and city systems and how it uses data and integrated
technologies... in order to provide better services and quality of life to those in
and involved with the city”

“A Smart City is the effective integration of physical, digital and human
systems in the built environment to deliver a sustainable, prosperous and
inclusive future for it’s citizens.”

ITU focused on the keywords such as sustainability, ICT, and quality of life.

EU also focused on digital and telecommunication technologies, services and citizens.

Global Definitions of Smart City

International

, European
Union

| B

E

| |

g

f

|
e

“A smart sustainable city is an innovative city that uses Information and
Communication Technologies (ICTs) and other means to improve quality of
life, efficiency of urban operation and services, and competitiveness, while
ensuring that it meets the needs of present and future generations with
respect to economic, social, environmental as well as cultural aspects”.

“A Smart City is a place where traditional networks and services are made

more efficient with the use of digital and telecommunication technologies for

the benefit of its inhabitants and business.”
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What is a Smart City?
Lastly, The World Bank Group defines a Smart City with digital technologies, including effectiveness,
innovativeness, inclusiveness, and resilience.

Smart city services and applications should seek to achieve the following values: Efficiency,
innovativeness, inclusiveness, resilience.
Similarly, smart city components can be categorized by these four sections.

What is a Smart City?

“Smart City plans and manages its core functions by effectively using data and
digital technologies to become efficient, innovative, inclusive and resilient””

Efficient |  Innovative Inclusive | Resilient

Plan and use physical Create plotforms & | Help all people shape the | Monitor and control
infrastructure & skills to innovate & services & future of their all aspects of city
resources efficiently compete city environment
* Smart transport « e-Education; talent - e-Services * Pollution control
+ Smant utilities * e-literacy * Smart health * Flood control
* Intelligent bulidings * Citizen co-creation * e-Governance * Smart water supply
+ Broadband; networks . n innovatior * Citizen participation * Smart sanitatior
* Traffic control *In i *C urcing . ’t(,(lm;;
« Assets & infra sharing ,
* Smart street ighting . ec e * Digital ides ﬁalcn Y
* G2G (whole of gov't) * G2 * SME portals . Mul/ ics center
+ e-Finance * Smart payments + Predictive policing + Community network
* e-Procurement * Knowlecge Industries * Geo-mapping slums * Smart policymaking
1 maintenance * City contests * Shared access; hot spots * Agile M&E
Al * Bottom-up & down * Bottom-up * Top-down

What is a Smart City?
To conclude, there is no single definition of Smart Cities.

However, a number of definitions share common features by describing smart cities’ services in the
sector of security, road, transportation, energy, education, or healthcare to increase the efficiency of
resource allocations and contribute in solving urban problems. And those services use digital
technologies such as mobiles, 10T, Big data, Al, Blockchain, etc., as implementing tools of Smart Cities.

| would like to describe Smart Cities with three keywords: Smart technologies, Sustainability, and
(Increasing) Quality of life.
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What is a Smart City?

No single definition
Increases the efficiency of resource allocation to improve city services and to solve urban problems
City services for improvement: security, road, transportation, energy, education, and health care, etc.

Digital technology as a tool: Mobile, loT, Big data, Al, and Blockchain, etc.

Sustainability

Major Areas of Smart City
Smart Cities are the confluent results of various fields. Smart City projects are hence being carried out
in various sectors such as transportation, energy and environment, safety, medical care, and education.

About 70% of the global smart city projects are focused on three key areas: energy, transportation and
safety.

Also, smart citizens, smart governments, education, smart healthcare, building, mobility,
Infrastructure, technology, and energy are the smart city areas suggested by Frost & Sullivan.

Major Areas of Smart City

Smart Government

* Smart City projects are and Smart Education

being carried out in various
fields.

Smart
Healthcare

Smart
Citizen

Smart
Building

Smart
Energy

Smart
Mobility

Smart
Technology

Smart

Infrastructure
et A
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Major Areas of Smart City
In addition, Smart City projects are distinguished into three major aspects: (i) city development, (ii)
operation, and (iii) regeneration.

First, the city development aspect of Smart Cities focuses on building new infrastructures permitting to
accommodate the incoming population.

The second area is city regeneration. It mainly focuses on regenerating the city to revive the
underdeveloped area and improve the residential environment.

Finally, the last area is city operation. This consists of urban applications that enhance the quality of life
for citizens.

Major Areas of Smart City

= Smart City projects are
distinguished into three
major aspects:
(1) City development,
(2) Operation, and
(3) Regeneration.

.
Oar

Operation Regeneration

Major Areas of Smart City
Smart cities are comprised of diverse areas. Each one of theses can be developed if needed by the city,
which permits to enhance a balanced smart city system.

When developing a smart city master plan, the priority of each cities’ main areas should be considered.
Strategic methods of planning a smart city will be covered in module 4.

10
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Major Areas of Smart City
= Smart Cities are comprised of diverse areas.

= The priority of each cities’ main area should be
considered when developing a Smart City master
plan. (module 4)

Smart City Framework
From now on, | would like to introduce the components of a smart city, which are described by the
diagram framework of smart city.

Many literatures suggest that the smart city development, established based on the intersection of a
technological growth, policies and knowledge generations entities, affects and transforms the
functions/components of a city.

Smart City Framework

= The Smart City development, based on the intersection of a technological growth, policies and knowledge generations
entities, affects and transforms the functions/components of cities.

People
Communities _ARAETI <

Smart City Framework

Also, in from the aspects of sustainability, the smart city comprises economic, environmental, and

11
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social factors of sustainability.

Every city has its own lacking points, so city developers should focus on the most challenging issues of
each respective city. What are the most challenging issues in your city?

Also, the addressed issues should be aligned with the Key Performance Indicators.

Smart City Framework

= Sustainability — Economical, social, and environmental sustainability
= Different visions and priorities due to different problems, policy priorities, causes, etc.

= Align with Key Performance Indicators (KPI).

Smart City Framework

: — Economic Sustamablllty Social Sustalnablllty

Environmental Sustainability

! !
Waste Management

Source: Arun (2016)

Core Components of Smart City
From now on, | would like to introduce the three core components of a Smart City.

The first core component is technology factors. It contains physical infrastructures, smart technologies,
mobile technologies, virtual technologies, and digital networks.

Technology is key to being a smart city, since the use of ICT transforms life and works within a city in a
significant and fundamental way.

Especially, technology factors not only strengthen the accessibility and availability of systems but also
provide the connectivity among people and things found in the city.

12
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Core Components of Smart City
Fundamental Components of Smart City

Technology Factors  physical infrastructure
Smart technologles
Mobile technologles

Virtual technologles Technology Factors
Digital networks

Use of ICT transforms lives and environments
within a city in a significant and fundamental way.

Technology factors not only strengthen
a accessibility of systems but also the connectivity
Creative city

among people and things.

Smart community Leamning city
Smart growth Humane dty
Knowledge dity,

Institutional Factors Human Factors
Governance Human infrastructure
Policy Sodial Capital
Regulations / directives

Core Components of Smart City
The second core component is human factors. It contains human infrastructures and social capitals.

In the era of the 4IR, not only the government but also the citizens act as main city developers. Also,
small businesses like startups which are considered as human capitals are one of the most important
components constituting Smart Cities, which are also the sources of innovation. In this context, the
human factors have been emerged as a key component of smart cities nowadays.

Human factors especially include social inclusion of various urban residents in public services, soft
infrastructures (knowledge networks, voluntary organizations), urban diversity and cultural mix,
social/human/relational capital, and knowledge base such as educational institutions and R&D
capacities.

13
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Core Components of Smart City
Fundamental Components of Smart City
Technology Factors
Human Factors
Many definitions of Smart City stress the role of

human, infrastructures, human capital and
education in urban development.

It includes human infrastructures and social

Creative city capital.
Smart community Leaming city
Smart growth Humane dty
Knowledge dity)

Institutional Factors Human Factors
Governance Human infrastructure
Policy Sodial Capital
Regulations / directives

Core Components of Smart City

The last core component in smart city is institutional factors. It covers governance, policies,
regulations, or directives. (Governance encapsulates collaboration, cooperation, partnership, citizen
engagement, and participation.)

The supports of the government and policies for an appropriate governance are fundamental to the
design and implementation of smart city initiatives.

In addition, the transformation towards smart cities entails interactions of technological components
with political, institutional and transitional components.

Also, governancewise, smart governance in smart cities promotes engagement of diverse businesses
and citizens in decision making processes of city services.

In the era of the 4IR, new business models which apply smart technologies like selfdriving car will
require political supports. In smart cities, a regulatory sandbox is needed for encouraging new
businesses. As a result, institutional factors are becoming more important nowadays for promoting
innovations in smart cities.

14
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Core Components of Smart City
Fundamental Components of Smart City

Technology Factors  physical infrastructure
Smart technologles
Mobile technologles

Virtual technologles Institutional Factors
Digital networks

Supports of the government and policies for an
appropriate governance are fundamental for

Smart City initiatives.

Smart governance : Stakeholders’engagement in

Creative city
Smart community Leamning city
Smart growth Humane dty

Knowledge dity Example: Self-driving car

Institutional Factors Human Factors
Governance Human infrastructure
Policy Sodial Capital
Regulations / directives

Strategic Directions of Smart City

decision making and public/social services.

To sum-up, visions of smart city could be dealt with those three core components: technology,

institutional, and human factors.

In other words, those factors could be managed to enhance smart cities strategies aligned with their

main visions.

Usually, the integration of technology factors (convergence of technology), governance, and learning

for human factors have been the common strategies of smart cities.

Strategic Directions of Smart City

Technology factors
—Integration

Visions of

Smart .., Smart City
Transportation $

Environment Education
Smart
% Health Care
Other Pohcy
~

Institutional factors Human factors
—Governance —Learning
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Evolution of Smart City
From now on, we will see the evolution of smart cities.

Smart Cities were first developed in the mid-1990s. The first implemented case of Smart City in Korea
was the “Digital City”, followed by the “U-city” which applies the digital city definition in the Korean
context. With the development of the related technologies, demands for urban developments
overlapped with a rapid diffusion of those implemented technologies.

Evolution of Smart City

=  Smart cities were first developed in the mid-1990s. Along with the development of the related technologies, demands
for urban developments overlapped with a rapid diffusion of those implemented technologies

R~

Source: Hyunsook Lee, 2017.8

Evolution of Smart City
This is a diagram that shows the evolution of smart cities with each distinctive stage.

In the early stage, the definition, strategies, and components of smart cities were established based on
the KPIs.

In the second stage, a vertical integration among services using loT has been implemented. In other
words, every device, network, and data for the public lighting services in smart cities are vertically
integrated in this stage. During this stage, each service works separately from other services. For
instance, the water management service is separately operated from the public lightings service.

Then, a horizontal integration of those services is formed, which formulates a smart city platform with
smart connectivity.

Finally, the system of a smart city comprised of platforms of technologies and data is expected to be
the engine of growth.

16



Q" wmensame 50 v v () WORLD BANK GROUP
‘ Smart City Fundamentals

OoLlC

Example) Public lighting

« Public lighting-related devices, networks,
and data are vertically integrated.
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Smart City and Technology

From now on, | would like to introduce shortly about smart cities and technologies. Module 2 will
provide further information on this.

The most representative and essential technology of a smart city is the Internet of Things. The 2016
global overview diagram describing 640 million enterprise loT use cases, shows that smart city was the
2nd area which applies IoT in many of the implemented projects.

Smart City and Technology
= Core Technology: loT

fnsights that mocwer you fo understand ioT marksts

Global share of loT projects’ Details

Americas Europe  APAC  Trend®

@ E Connected Building3 | B3
By Connected Healtnh [N 5>

smart Retail [N + N = 640 global, publicly
announced loT projects

@ Smart Supply Chain -4% wope AL T MLA T K i

1. amnc o €4t okl ey broan entarse am 1o prectsdher o s 161 Brofe=s mat Vet o
Coraumes Smars lome Sokmers Seure: T A yics 205 Global owendaor of 540 2 terpeiie KT use cases (A
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Smart City and Technology
loT uses sensors, and sensors are able to capture all environments in a smart city.

These sensors gather the data from a number of surrounding environments in a smart city.

Evolution of Smart City
= |ol: Sensors

= Sensors are able to capture all environments such as...

©  Machine Vision / Optical

Position/ Presence / Proximity

Motion/ Velocity / Displacement
Temperature

Humidity / Moisture

Acoustic / Sound/ Vibration

Chemical / Gas

Force /Load /Torque/Strain / Pressure 0 =
Leaks / Levels \ Y
Electric / Magnetic

Acceleration /Tilt

o
o
o
o
o
o
o
°
o
o
o

Smart City and Technology
Also, the data which is gathered from the sensors could be combined into a hyper-connected system
for better decision making.

The data from smart cities, smart farms, and smart factories are organized and analyzed in an
integrated system. And the result of analysis is used for people and processes for the development of

infrastructures and services in smart cities.

And again, data from those people and processes are integrated.

18
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Evolution of Smart City
= |ol:Sensors

Data can be combined into a bi-directional system for better decision making
AT

Data Integration
Data merging, mining, organizing...

People
Customer Relationships & supports
Analytics & Cloud API
Location & Tracking
Financial
Remote monitoring & maintenance ...

Processes
Control & Automation
Supply chain management
Security & Energy
Mobile Devices & Apps

Integrated System

Smart phone, PC, Smart watch ...

of-things-infographic/

httpsy//www.postscapes.com/what-exactly-is-the-ir

Smart City and Technology
This is an example of loTs in Smart Cities. loT sensors gather the data of the traffics in the city. And the
gateway of loT sends the data to the cloud of a city, which monitors and analyze the data.

Then, the result of analysis is sent to the network servers of a parking manager.

And these information is shared through diverse application in real-time.

Smart City and Technology

= |oT in Smart Cities

N

grre

}\\\

AL RATECY

'NNNNANNANNANANY, .

*LoRa: Long Range (Low Power Wide
Area Networking Technology for loT)

S

Network server
e 2-way communication
with parking manager

Share real-time

parking data with other
city services
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Smart City and Technology
In people’s daily life, diverse sensors and devices gather tons of data from people and things. And the
data storage system like cloud or data center monitors and analyzes the data.

These data and the result of analysis are used for diverse city applications, operations and
developments. It can be used in diverse loT applications in different sizes.

Hence, technologies implemented in Smart Cities vis-a-vis affects people’s daily life in a number of
ways.

This mechanism formulates an organic system.

Smart City and Technology

’

Gathering
L {7 =
ﬁ!:.’/\f:{‘

s

Analyzing

Smart City and Technology
Ultimately, this organic system is likely to change our lifestyle.

Diverse product and service providers and consumers in smart cities actively interact, and the
boundary of consumers and providers are blurring.

Even if the product and service providers out of a city are connected to another city, Smart cities will
be extended to while forming a smart society.

20
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Smart City and Technology

fits - loT will change our lifestyle!

Smart Society? Smart City
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Urban Problems and Smart Cities
Now, we will focus on the urban problems and smart cities.

In the introductory part, i explained that the technology can itself be a solution to urban problems.
Smart city is also a solution to diverse urban problems because the smart city itself is a system
(platform) of smart technologies.

The existing urban management method deals with urban-related problems, by focusing mainly on the
construction of new infrastructures or on solving problems by adding resources such as manpower

Smart City, on the other hand, collects information from all over the city, analyzes it, and solves

emerging problems by introducing resources where necessary and by efficiently utilizing existing
resources.

21
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Urban Problems and Smart Cities

= Problem solving with Smart City

o The existing urban management method has mainly focused on the construction of new infrastructures or on
the solutions to the problems by adding resources.

o Smart City, on the other hand, collects information from all over the city, analyzes it, and solves emerging problems.

Urban Problems and Smart City
Let’s take a look at the Parking-related problems, In old cities, city managers would suggest to
construct new parking lots as a solution to the problem.

However, in smart cities, through data monitoring and analysis, real-time alarm services or car sharing
services, which permit to reduce a number of traffic-related issues, will be offered as a solution to the
problem. There are a number of other applications related to this service.

Urban Problems and Smart City

“Pugna
Fapgueny |

(Example)

Construction of New Car Sharing & Seoul parking
information

Parking lots Empty Parking space real-time alarm application

Parking Problems

22
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Urban Problems and Smart City
For leaking issues in water sewage, old cities would lack information on the leaking points. As a result,
the sewage system ineffectiveness will persist.

However, in smart cities, the leakage is instantly detected by a sensor and the information are sent
through the system.

There are many cases of leakage-responsive systems. The ones in Qatar (Doha), Brazil (Sao Paulo),
China (Beijing) have prevented 40-50% of leakage from these systems.

Urban Problems and Smart City

Instant responses sent by leaking-detection sensors

Leaking Problems in Lack of information on Qatar (Doha), Brazil (Sao Paulo), China
‘water and sewage the leaking points (Beijing) have prevented 40-50% of leakage

Urban Problems and Smart City
I would like to introduce four Global and Korean smart city cases, as a response to the emerging urban
problems.

23
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Urban Problems and Smart City

= We'll see four smart city cases which used as solutions to urban problems.

Case 1: Solutions from Smart City in Siheung, Korea
The first case is about the air pollution.

In Siheung, Korea, air quality signal lights are located in schools, hospitals, and sanatoriums. Citizens
are able to proactively respond to the level of air quality by wearing masks or by avoiding going out.

Also, the air quality is monitored by UAV. Drones monitor the industrial complex in Siheung in real-
time, and this system is cost-effective.

If you want to learn more about Smart city cases in Korea, It would be helpful to look into the following
reading material: “Smart Cities Seoul: a case study (ITU, 2013).”

Other Global cases will be dealt in the module 3.
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Case 1: Solutions from Smart City in Siheung, Korea

/e e S
i Air quality signal light Air quality monitoring by UAV
= Air quality signal light
o Instaliment of ‘air quality signal light'in elementary schools and sanatorium for vulnerable social groups such as children and elders
o Citizens are able to proactively respond to the quality of air by wearing masks or by avoiding going out
= Air quality monitoring by UAV*
o Drones monitor the industrial complex in Siheung in real-time

o The most important aspect of drone monitoring is cost-effectiveness

Case 2: Solutions from Smart City in Shenzhen, China
The second case is about water-related problems.

In Shenzhen, China, there is a smart water management system that Hwaweii, China telecom, and
Ningbo water meter have jointly launched, making use of the loT technologies.

This intelligent water system monitors the water level, data related to the pipelines, water quality, and
metering with network-based loT and loT platforms.

Case 2: Solutions from Smart City in Shenzhen, China

In)engH‘th&p’l 3
loT Platform
Busiess Enblment
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V Air quality monitoring by UAV

= Smart water in Shenzhen

o Shenzhen Water, China Telecom, Ningbo Water Meter, and Huawei have jointly launched the world's first commercial NB-loT-based
Smart Meter Reading project.

o 50,000 water meters have been deployed as of October 2017, and 500,000 water meters are expected to be deployed by2020.
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Case 3: Solutions from Smart City in San Francisco, USA
The third case is about public road traffics and road infrastructures.

Since the Obama administration, the President announced “Smart city initiatives” in 2015, and major
cities in USA have initiated the implementation of Smart cities.

Especially, for San Francisco, due to its proximity to Silicon Valley, smart and innovative ecosystems of
Silicon Valley have infiltrated into the city. As a result, there have been many opportunities to access

smart technology services.

San Francisco promotes smart city projects with the aim of achieving “City of Smart Mobility”. In this
sense, the city applied shared economy based services like Uber and smart bikes.

Case 3: Solutions from Smart City in San Francisco, USA

Ride APP
pickup
Zone

15

San Francisco gathers data related bike Ride App Pickup Zone in the Airport of
riders 24/7 San Francisco

= (ity of Smart Mobility with shared economy-based services
Since the announcement of the "Smart City Initiative” in 2015, Smart City-related ecosystems have infiltrated into San Francisco
including other U.S. cities such as New York, Chicago and Boston.
Because San Francisco.is adjacent to Silicon Valley, there are many opportunities to access and utilize various high-tech services.

San Francisco is promoting its smart city project to achieve the following goal: 'City that increases citizen traffic
accessibility with shared economy-based services such as car sharing"

Case 4: Solution from Smart City in Barcelona, Spain
The last case is about public applications in roads again.

In Barcelona, there is a smart public lighting that identifies the population density with noise levels and
air pollution levels. Also, smart trash cans sense garbage level information in real-time.

The public applications in roads hence gathers information on the daily lives of the citizens, and these
information are used to increase an effective management of energy and other resources.
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Case 4: Solutions from Smart City in Barcelona, Spain

Smart public lighting in Barcelona Wireless public trashcan

Smart public lighting & Smart public trashcan

Barcelona has already set up a master plan in 2012 that includes remotely controlled road-level lightings, which
involves converting 1,155 street lamps on the road to LED technology.

Street lamps act as wireless Internet sharing devices while also identifying the population density through
noise levels and air pollutionilevels.

Smart trash cans equipped with sensors are installed on the roads to check garbage level information in real-time.

Thank you
Thank you for your listening.

We have reached the end of this module, where we have examined the backgrounds, definitions,

major areas, history, and core technologies of a smart city.
The following module 2, will address Smart City Solutions and Technologies.

Thank You!

We have seen the backgrounds, definitions, major areas, history, and core technologies of a Smart City.

Module 2 will examine Smart City solutions and technologies.

Thank You!
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